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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 anatben 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. Howevdittle explored remains how the nature of plécm its
interplays with social, economic and political factois impacts upon energy

vulnerabilities and energy transition.

This thesis fills this gap by exploring energy transition experiencesulmegional
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 gncludin
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 plaggecific 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 antctowes.
Peripheralization is a seféinforcing circular process, driven by disadvantageous
political, symbolic, economic processes manifest spatially. The mutually reinforcing
circles of peripheralization and energy vulnerabilities limit economic, palldicd 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
andtransition 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 {slpeeific facbrs
currently unaccounted for in fuel poverty policy.
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Chapter 1. Introduction

Energy justice calls for the fair arejuitable 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 forrmfits, and/or more likely to incur other costs. In the UK

it is estimated thathere ar@pproximately 3.65illion householdshatare currently fuel

poor (Departmentfor Business Energy and Industrial Stratd@EIS] 2018), living
without the energy they need to accesslamental servicesuch aseat, light, cooked
foodand tansportationConsequently, they are at higher riskpobr physical and mental

health poor educationattainmentandsocialexclusion.

Fuel poerty is now a political concerr(Hills et al. 2013;Boardman 2016 However,

despite illuminatingthe risks associated with energy deprivatam enabling formal
assisance tananyhouseholds in fuel povertyhe concept is narrqgiocusing on causes

of deprivation at t he p o rtunstdrnotis wag, paicygy ¢
interventions have enjoyed limited success and unfortunateily recognising many

people at risk, still overlook many othe®&milarly, the conceppf6 e ner gy povert
mostly to conceptualise energy deprivation in the global south due to mainly
infrastructural limitations has been critiqued for its narrowness (Bouzarovski 2013).
Energy vulnerability isa more comprehensiveoncept combining elerants of fuel

poverty and energy povertfDay & Walker 2013 Bouzarovski et al. 2014)lt is
conceptualized a8t he propensity of an individual
materially and socially needed | eietal of
2014, p.10) In this way it differs from fuel povertand energy povertywhich are
outcome of precarious energy contexts, inste@xploring andighlighting the multiple

factors that create sugrecariouscontexts Energyvulnerability 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 sucHiagte, energy networks and sodoltural
practices while still including factors accounted for in fuel poverty, such as building

structures and energy price.

However, while energy vulnerability accounts for multiple saonomic structures that

make accessing energy precarious, it does necessarily address the differential



influence of place and spadein other words, the geography of vulnerability.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 fesition.
example, places spatially differentiated Higrarchicalsocio-spatial structuresuch as

core or peripherywhere the periphery is economically, culturally and politically
disadvantage relative to the coreSpatial hierarchieswork at multiple scalesevident
between counies, between regions within countries and also wnégrionally between
differently defined areas such as urbarand rural. Hierarchies are formed and
continuously reinforced by the agglomerationsotial, political and economic power

within coresbut reduced within peripheriedn weaker social, economic and political
positions peripheries are likely to experienceocial, economic and political

mar ginalization. Thus, peripheralization is ¢
power relations and access to material and symbolic goods that constructs and perpetuates
the precedents of the centre over the mardini z e d o-TalfirRiNauwnhne2013, p.

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

The development and sustainment of core and periphery are theorisfideaxed by

virtuous or vicious circle@Myrdal 1957;Krugman 1991Fujita et al. 1999Copus 2001)
whereby once a process of growth or decline commences it becomperpeluating

and difficult to intercede Energy is implicated within these processes of spatial
development and differentiation in several ways. In requimattgral resourcextraction

for its productionthen during itsdistribution and consumptigenergyis physich (or

material) ancconsequentlys bound to space in different ways at different points within

t he fiwhole systemo (Fitbearionpexisting spatial hielarohie® |, p. 219
influencehow and where the costs and benefits within each stage ofhtble energy

system are distributed across spdtes can, or examplejnfluencelocations ointrusive

energy development, who can access the energy produced, at what cost, or where energy
waste is disposed of éfipheriegnorelikely to experience social, economic and political
marginalizationhold less power to influence decisions oesergyresource access and
allocation, this includes over natural resources, produced goods and publitngpe
including that on essenti@nergyservices. It also limits peripheral ability to utilize
indigenousresourcesincluding those required for energg, ways that maximize the

benefit tothe peripheryinstead of or in addition to the corln this wg, 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 vulnerdiiies, the energy system is transitioning from higdrbon to low

carbon. This transition is driven by recognition at multiple scalesdiofial energy
demands predicted to increas€lalvatzis& loannidis2017), and if met using current
energy sources where fossil fuel remain dominant, hold direct implicationtirf@te

change United Nations Development ProgramrB800; Intergovernmental Panel on
Climate ChangdIPCC] 2014: United Nations General Assempl 2015. In addition,

many countriesare dependent on imported energy to niteat populatiors energyneeds
(Chalvatzis& loannidis2017), raising concerns faecurity of supply and control over
energycosts(Everet & Rampage 2012; Hawkey et al. 2018)response to thesgsues

of energy security, affordability and environmental sustainabitfigrovise referred to as
thefener gy (Pyeethleéimp 6)3nany countries are taking steps to reduce
their carbon consumption and emissioimereasing and diversifying indigenous low
carbon energy supplies, thusducingreliance on carbcheavy fossil fuelimports
(Poudineh& Jamasb 2012)fhe UKh as a n n aluinncaetde ac hoa nlgysng e me r
|l egi sl ation t o fiernadioc actlei mattse ncehta ncgoen tbryi
para 1).In addition,the UK haspreviouslyagreed to a 15% proportion of the E&rbon
reductiontarget(Hammond & Pearson 2013; Hannon et al. 204i8) has setihding
national andinternational target¢Climate Change Act 200&uropean Commission
2019) Within the UK, devolved nations, including Walésd already declared climate
change emergencies (Scottish Government 2019; Welsh Governmea} a@d%have

also set carbon emissioreduction 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 neessitates added urgency in gaining understandings of spatial aspects of
energy vulnerabilityLow-carbon tansition offers many opportunitiés ensure that the
energy regime going forward i s nmorea@ O U:
fenergy democr acy obylib&rainglo ¢ @ knikotraztiBohaBcarbop . 2 1)
heavy energy and emonopoli® and decentrali® what has beendditionally a centrally
governed and largely centrally owned system (Foxon 20Additionally, local
ownership of energy production is recognised as a means of retaining economic benefit
within a local economyJpnes 2013enedek et al. 2019). Transitiarithin 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 bénahd 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 lesarbon transition may increase energy

vulnerability of social groups alreadly fuel poverty (Bouzarovski et al. 2017). This is
because lowc ar bon transiti on, wi t h o-in patteecne ofc er ns f o
exploitation aldedly & Basp 20%7s p. ASlihmugb restricting

immediate and longelerm benefits of @rticipation in the transition process to those with

the most economic and soqolitical capacity.T h u s , At he c-tadbdnl enge of
energy transition is not just one of shifting to a new and less carbon intensive socio

technical regime. It is also aalkenge in terms of making sure societal costs, risks and
benefits of that shift are distrib&ted in a
Haarstad 2018, p. 624).

Disadvantages associated with peripheralization such asrgoastructuregincluding
energy),lower incomesand weak governance influence (Copus 2001) link with many
aspects of energy vulnerability and also ability to transifidnus, energy vulnerability,
spatialization and transition processgspearhighly interlinked however academic
research has tended to focuseath process individually or as a combination of only
two. For examplespatialdimensionsof energy justice (Bridge et al. 2013; Baflakan

et al. 2015; Yenneti et al. 2016; Bouzarow&kSimcack 2017) and energy vulnerability
(Bouzarovski 203; Bouzarovski & Triado Herrero 2017; Simcock & Petrova 2017) have
begun to be conceptualizednd transition literature has incorporatokergy 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 spatializatimergy vulnerabilities and
low-carbon transitionUnderstanding sticinterplay is essential as it illuminates how and
where energy vulnerabilities currently exist and how this may or may not change over
space and timeuring transition how and where transition will progressd to what
effect on energy vulnerability andpatialization; and finally how existing spatial
structures and hierarchies may influence energy vulnerabilities and modes, locations and
outcomes of transitiarSuch insights will illuminate the spatial distribution of the costs

and benefits of transitionhus how just transition currently is across space.

12
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This research seeks @ddress this research gagopting a spatigustice and energy
justice framework tdluminate thetripartiteinterplay between peripheralization and the
economic, social and political disadvantages it holds, eitargy vulnerability and
energytransition The research is paftinded by the Brecon Beacons National Park
Authority (BBNPA) Sustainable Developmentriel(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 valuexperiencing sockaultural, economic and
political disadvantageThese disadvantaggserpetuatecircular processs of social,
economic and political marginalizatiorrealised spatially.They also create and
continuously reinforce a dependence on the .c&® a relative place, periphery
development is symbiotic with core development, peripheries are often spatially distal
from cores, on the edge or fringe of core spafesa sociespatial construct, peripheries

are subject to scale, thperipheries can be different places within a neighbourhood, sub
region, region, country or the glgbeore places can hold within them lower scale
peripheries and peripheries can hold within them leseate cores. For the purpose of
this research, this doretic was simplified using Copus (2001) peripheralization model to

select places of relatiyeeripheralityin Wales.

Thus, the case study is located in and around the Brecon Beacons National Park (BBNP),
Mid-South Wales. As observed ByscherTahir & Nauman(2013, often peripherality
coincides with ruralityalthough not exclusivelyXhis is the case here where the study
area is made up @redominantlyrural areas but also sonexurban and poshdustrial
areasWithin the case studgnergy has andatinues to play a unique role in determining
spatial orderingsoffering an excellent vantage point to exploagiegated reasons for

and experiences of energy vulnerability and energy transatitmn the peripheryTo
formulate specific research aims, consideration was givamtonber of key areas

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

1 Secondundestandingenergy transitions as mukicalar processes influenced in
different ways, at different scales by the social, economic, and political position

of its actors.

13



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

vulneralility; and energy transitiorhow policy has played a key role.

The position of policy making institutions in urban centres, uneven distributions across
devolved nationsand their regions of policy powerspublic funding and political
autonomy caimterplay 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 UKdimgedu
GreenHouseGas (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 objectivlsus, a key areafo
research interest centred the role of policy and political governance in processes of
peripheralization, energy vulnerability and energy transitidrerefore the following

research questions were posed:

a) How is peripherality experiencedthin and aoundthe Brecon Beacons National

Park, Wales?

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

- How does the production of peripheries at multiple scatékience
experiences of periphery at a sigional/local scale?

- How is peripherality experienced at a g@gional scale?

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

vulnerabilities?

b) How does energy vulnerability manifest witrand aroundhe Brecon Beacons
National ParkWales?
- How is energy vulnerability experienceadthin a peripher®
- What are the key conditions affecting energy vulnerabilities peripherg
- How are keyenergyvulnerability conditionsaffecing peripherieproduce®

- How areperipheral communities counteractiagergy vulnerabilities?

c) How is lowcarbon energy transitioexperiencedvithin and aroundhe Brecon

Beacons National Park, Wales?

14



- How do energyulnerability and peripheralitntemplay with social, economic
and political contexts to influence involvementlaw-carbonpractices and
innovations?

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

- How do lowcarbon energy practices and innovations interplay with the-socio

economic evolution of peripherplaces?

To answer these questiongualitative case study methodology was ysedidingscope

to include a range of different scale energy actban energy producers,energy
consumers anaverall energy governance that includederviews with households,
community groups, third, public and private sectors.ddse area was bouad area that
includedrural, exurbanand postindustrialperipheres of MidSouth WaleslIn this way
the research exemplifies a multitude of perspectives that may be spatially inflaedced
thus illuminates via multiple perspectiveshe interplay betweenprocesses of

peripheralization, energy vulnerability aadergy transition in Wales

The thesis is structured as followShapter 2explores the evolution ahe concept
6ener gy Vv uTome sqacbncepts ofyedergy justice and fuel povedne
unpacked highlighting their development from theories of social and environmental
justice and their political and public use and impAadtritique of fuel povertys outlined,

due to its narrow definition that focuses on energy efficiency, income and energy price
This limits scope of including differences between household energy access, needs,
autonomy and flexibility and energy practi@disof which are influenced by geographical
contexts and wider soceconomic and socipolitical structures. Thus, while fuel
poverty is an importanmheans ofaising awarenesanderstanihg and addressg energy
deprivation energy vulnerability reveals th#tere are potentially a greater number of

people on the verge of fuel povertyro arecurrentlyunrecognized

Chaper 3 offers a review of current transition literagyroutlining that current
understandings of transition are largely understood via a-fauétl perspective, and that

the dominance of this framework may have limited understandings of how transitions
have been and continue to be carried out. In partidhlarchapteis 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 widegarof local endowments and local
15



contexts.Within this, reference is made to lesarbon transition in the UK, and how
spatialfactors are important influencers on how, where and by whecllvon energy
transitions are taken forward, and therefore howrtresition may progress.

Chapter4 draws on Walesas a devolved nation of théK to highlightthe connections
between processes of spatialization, spatial justice and energy vulnergbilily.
processes affect the relative spatial positioning of Wales within the UK but are also in
play within Wales affecting spatial differentiation intfales. Itstarts by unpacking
coreperiphery development, after which connections are made between such spatial
processes and spatial justice, most notably llogv resources required fanergy
production andhe siting of thgroduction itself, energgetwork distibution and energy
prices arébeyondthe ability of periphery influencd-inally, the chapter focuses on the
interplay between multiple and mu#icalar spatial processes with energy vulnerability at

a domestic scaldt outlines how energy vulnerabilityhile manifest at domestic scale,

is a product of higher scale, sodpatial, political and economic structures.

Chapter 5explainsthe research aims and questions followed by an explanation of the
logic of enquiry including the overall ontological andstéemological perspective. It
outlines the research design as one of qualitative case study and explains how the
ontology, epistemology and research aims directed this dedBsbailed justification is

given for how the case studyas geographically bound to MiBouth Walesand the
Brecon Beacons National PEBBNP or the Park)including how the bounding reflects
several important case criteria based mostly on theoretical concepts of peripherality and
energy vulnerabilityAs theresearch has a qualitative foundation, discussion centers on
justification and critique of qualitative methods and construction of knowledge.
Reflections are also made asrésearchepositionality and assumptiofsoughtto the
research as well as stefaken to address thidnterview participants are outlined with
reasons why each group were selected for stimdywhat data collection method will be
used. Finally, amxplanation othe tools used and methods followed dataanalysisis

provided.

Chapters Gand 7 outline theempiricalresults of data collection and analysthapter 6
focuseson the themeMulti-scalarPolitical Peripheralizatiod It starts by settinghe
energy policy context, providing a foundation to explore political perifizaten, first
in the coreperiphery relationship perceivéy interviewees leveen the UK and Welsh

Government, regionally within Wales between rural and urban areas and then within the
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BBNP, between Parkorepurposes and Park communitidfie 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
peripheralizationthen links with energy transition injustices in several ways; in
misaligned corgeriphery energy aspirations, in increased facilitation of energy
production within peripheries, and in limited public assistance for domestic energy
transition comparativetmor e p o p unhoed eplr anweld ® pl aces.

Chapter 7 focuses onthe themes&eripheral Economy andIincomeé , Perigheral
Infrastructuré a Radiphedal Housing Stock & Tenur& unpackng how these
interwoven aspects of peripheralitmpact uponenergy vulnerability and transition.
Initially peripheral economies and incorreee exploredfollowed by explanations for

and experiences tiie necessity of personal transport. Following, losus is plaed 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, dimkihe 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 linksnaade with lowcarbon
energy transition and how this ugilized to counteract energy vulnerabilities, but also

where it is unobtainable for some.

Chapter 8synthesizes thdiscussions o€hapters 24 and theresultsof Chapters and

7 toilluminate the interplay of energy justice and spatial jusBeetions 8.2, 8.8nd8.4

are dedicated to answering the three nmagearch questionSection 8.2xplainshow
elements of peripheral disadvanteae 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 peripherabiyd energy
vulnerability, demonstrating how elementsperipheral energy vulnerability aspatially
contingent, creating energy peripherigection 8.4hen unpacksow and to what effect
low-carbon transitionis taking place within energy peripheri&ection 8.%5ummarizes

the overall conclusions of thdhesis, highlighting the empirical and theoretical
contributions made.Finally, recommendations are made for policy and energy
governancandthe chapter critically reflects upon the thesis and proposes ideas for future

research.
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This researctrontributes 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
disadvatage. Processes of spatialization and energy vulnerability together influence

transition mode, trajectory and outcome.
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Chapter2. Energy Vulnerability: Linking energy justice, social

justice and vulnerability

2.1 Introduction

Energy is arextremely important resourder sustaiing human activitiesThe energy
economy is one of the largest in the wotb&coning 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, accesdftrdable andufficient levels of energy within

the UK (like in many places in the world§ unevenly distributeddmongst others, some

of the reasons for this includ&he historic and current energy infrastructure has a set
geographical reach, leaving sememote parts of the UK withibaccess to mainstream
energy flows a liberalised energy market which works to capitalist logics does not
remediatepoor energy access places where costs cannot be recouped quiekig in
which regulation has Bmited impact onenergy costverall or government police
whether around energy, welfare or housing issues thaficadvertently leave the
poorest people paying the most towards their energy bhis. uneven access to energy
canbe seen aand e n e rtgiyc ej buesulimgsinu neven access to IHsustaining
resources, withmany peoplebeingunable to fully participate in society and at risk of

physical angsychologicaharm.

Energy justice is a concept aadalyticalframework 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 fravoek, there are many concepts both new and

old thatmayf a | | under the energy justice umbre
v ul ner &uelipbverty has been part of academic study angaligcal agenda
particularly in the UK and Irelanfbr manyyearsand has been extremely important in
both raising awareness and understanding of uneven access to. &espiye raised
awareness of fuel poverty and policy efforts towards its eradicatielpdverty persist

As result and in line with gming understandings of its causes and consequences the
concept has received some criticisifhis centres on its narrow definition and
interpretation of hang threemain dimensions low income fuel pricesand 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 conceptsetglore issues arourfdel poverty, concepts

that can encompass the how and why it comes to be and the wider range of impacts it may
hold.

The relatedconcepténergy vulnerability has beeradvancedy the Interdisciplinary

Cluster on Energy Systems, Equity and Vulnerab{linCIUESEV) between 2009 and

2011 (c.f. Hall et al. 2013) The conceptasgained popularityin academic literature

(Bouzarovski 2013Day & Walker 2013 Hall et al. 2013; Middlemis& Gillard 2015.

There is no fixed definition, howeveyrcent understandings include enevgynerability

as fAthe propensity of an individual to becom
socially needed | evel of energy service in th
situation in which a person or household is unable to achieveisoff access to

affordable and reliable energy services, and as a consequence is in danger of harm to
health and/or well beingo (Day & Walker 2013,
works into energy justice issues, energy vulnerability appearsaatecept that has the

capacityto encapsulate multiple contributing causes and effects of energy injustice

beyondfuel poverty.

This chapter explores the evolution of theconcept of energy vulnerability and
demonstrateincreased capacityn understanding thevider factors that contribute to
households being unable to access adequate energyhandde-ranging negative
outcomeghis may havelt will start by discussing the origins of energy vulnerabidity
emerging fromenergyjusticeliterature reviewingdefinitionsof energy justice and also
of fuel poverty exploringwhy some authors are looking for alternative concepts to
understand household energy deprivation. It will then move @onsiderthe current
understanding of energy \ndrability, describing its mukilimensional multi-scalarand
temporal characteillustrating why theséraits may mean it can encapsulate influencing
factors that current conceptualisations only can when combined with .ciready, it

will outline how fuel poverty may be seen as an outcome preaursorof 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 afomestic energy

depivation

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 (1&88)€ntified by

Liddell et al. 2012; Moore, 2012). However, it was wotisely addressednd taken
forward within the |iterature until Boar
& Day 2012). Boardman suggested that a household was fuel poor if they were unable
Afto have adequate energy servi ce27faod 1079
it is this definition that has been taken forward in UK national policy (referred to hereafter
as the 010% measured). (Boardrhehh 2015), theiUKh s ¢
government released the Home Energy Efficient Scheme, which was aemengyy
efficiency scheme aimed at lewwcome households. Since then, fuel poverty, household
energy efficiency and reduction in consumption remained on the political agenda. Initially

di scussed under the guise of npaftyfibwasiabl e
only when New Labour were elected in 199"
be used in official documentation (Boardman 2015, p. 2).

Since then, fuel poverty gained increasing atteniiithin social, political and academic
spheresPolitically, the passing of th&/arm Homes and Energy Conservation (000

and the associatddK Fuel Poverty Strateg{200]) led to commitments ifEngland,
Northern Ireland and the devolved nations of Scotland and Wales t@ fadlpoverty.

As, fuel poverty is a devolved poliayach country sets targets towards its eradication.
England and Scotlandiavepresented garget of eradication by 2016 and Walbgs2018
(Scottish Executive 2002; #sh Assembly Government2010; Welsh Government
2016). In 2011 theJK Government commissioned a review into fuel poverty and how
it was measurecc(f. Hills et al. 2013), finding that the target set was unreasonable due
to the Al ong term struct uepatment cbheagy andt e r i
Climate Change [DECC]2013). Consequentlya new target for Englandas set to
improve as many households with Bnergy Performance Certifica(EPC) rating of

BandsF and G to &8 and C by 2030@epartment for Business Energy and Industrial

! See Appendix 1 for UK Government Fuel Poverty Policy 12018.
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 WaletRag 2007.
An EPC provides a rating of how energy efficient a building is. They are graded A (most efficient) to G
(least efficient)
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Strategy [BEIS] 2018). Scotland is currently in the process of updating its fuel poverty
strategy with thd-uel Poverty (Target, Definition and Strategy) (Scotland) @13).

The Bill seeks to define fuebperty 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 tow successful the strategy was in eradicating fuel poverty by 2018
The Welsh Housing Conditions Survey 2d1gis projected tareport on current levels

this year 2019 (BEIS 2018&), and interim e Warinar dlomeo ns of
schemes Arbed (2009) ahst (2011), which aim to improve housing energy efficye

have been favourablalthough have been unable to speculate on reductions in fuel
poverty (Welsh Government 2085 Ricardo Energy & Environment 2017Despite
eradicationtargets, the number of fuel poor households in thehd&continued to rise

year onyear It appearshat all policy eradication targets have been missed

Awareness offuel poverty has grown both nationally within the UK and on an
international levebverrecent year¢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 Commonsihrary 2016), along with research demonstrating the increasing
numbers of households living in fuel povert. large body of work enhancing
understandings of fuel poverty within the UK and Irelaledeloped with a widening
geographical scope to mainlakdrope and beyond since the early 2000s (Bouzarovski

et al. 2014; Hall et al. 2015%puch work highlightedhe economic, social and health
impacts being fuel poor can hold especially for socially marginalised or vulnerable groups
(O6Sul I'i van; Mddlemsd & Gilard 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@mndess winter Deatbin
particular have been pronounced (&fankin & Butler 2013; BBC 2018, National
Energy Action 2018).

The most recent repofat the time of writingpy BEIS Annual Fuel Poverty Statistics
Report 201&stimates that there are stifiproximately 3.6million fuel poor households

in the UK. Recent studies have demonsttate negativampacts 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 theiaoinclusion 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 ¢ixig physical health issues as opposed to create them,
but that it could cause feelings of social exclusion. Some participants repedtentd

social interactionslue toretiring to bed at earlier times to keep warimiting social
activities within thei homes due tembarrassment felt regarding its cold temperature and
formations of dampness which create, or add to exisfegjings of isolation and
depression (Harrington 2005). As suftkel poverty is now understood to detrimental

to living a mentally and physically healthy life (Sovacool 20¥s the services that
energy providessuch as warmth or lightingpar e no't Adi scrluti ona

absolute necessitieso (Boardman 2010, p.

Thus, n addition to more direct impacts of fysbverty, there are also indirect impacts
due to the permeation of energy inbeocidever

relationso (Sovacool et al. 2014, p. 24)
energy needmustbe met(Lucas ®12) t hese needs can includ:
me a | or i nternet connectiono, and wi ||

Afexpectationso relative to their specifi
needs are unmet due to a lackresource, in this instance energy, those people will
experience difficulty in participating Al
to the majority of peopl ed wit Rurthermordyei r
energyis increasigly a primarymeans of obtaining access @ participating inmost
dimensions of life (Sovacool et al. 2014), limitytkrgyaccess 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 201Phe negative impacts of social exclusion on individual
quality of life and societal equity and cohesemewell studied (Bradshaw et al. 2004;
Milbourne 2004, Levitas et al. 200@pnsequentlyuel poverty can be understood as a

matter ofinjustice (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 gvernment aiming to reduce and ultimately eradicate fuel poverty,

it remains prevalent and is increasing year on year (Jeekials 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 e2@15). This neoliberal regime has atteatt

criticism around the uneven distribution of spending cuts at bathcal Authoritylevel

and household level. With.ocal Authorities in some of the most deprived areas

experiencinga disproportionately high reduction in their spending poBail¢y etal.

2015) andhouseholdwi t h fAbel ow middle incomeso, partic
welfare benefitssuch as disability living allowanceindergoingreductions in their

income (Reeves et al. 2013; Collingwood 201.2; Snelkt al. 2015). Official shemes

both directly and indirectly aimed at reducing fuel poverty have been impacted, with
restructuring leading to reductions in fundi
Obl i gat i3«anddts gsdd@a@) 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 levalsit is not just policies and schemes

aimedat 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
householdgability to afford the energy they need (Middlemiss & Gillard 2013).

Policies in elation to climate change have also been criticized for exacerbating situations
of fuel poverty for many households. For example, tedin-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 20XD)nsequentlylow-income or
poorer households and communitégs effectively excluded (Bickerstaff et al. 20338

3). Furthemoreg costsassociated with the implementation of climate change and low
carbon energy policiem addition to some fuel poverty schemsach as the lergy
CompanyObligation (ECQ, are passed on to all energy customers via tiestricity

and gas bills Thus, they hawe a fdisproportionate impact on lewn c o me homes o0
(Bickerstaff et al. 201,30. 3 Atkinson et al., 2015Institute for Public Policy Research
2018.Cr eat i ng a fis that IpMineomeé hoinas sohsummeettbast carbon

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

3 The Energy Company Obligation (ECO) requires energy suppliers to deliver energy efficiency measures
to domestic gaand electricity customers in order to meet carbon emission and energy consumption targets
outlined within the strategy. Each supplier is allocat
their share of the dome®Gfgem¢2016ky. SThe strakgy @entfiestprioritg i t 'y mar k e
groups as those receiving certain state benefits and the ey is paid by all energy customers via a
levy on energy bills.
4See 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)lstitute for Public Policy Resedr018). The combined

result of these actions is that the cost of-lmwbon 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 reducedbst of their energy (Stockton & Campbell
2011) and their energy consumptiow.l aBtsios
where lowincome groups remain dependent on increasingly expensive energy (Walker

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

Othercritiques 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 interventioms place to help them that do not apply to their
situation (Liddel!l et al . 201 2; Snel | et
(2014, p . 8) critique of the fAnarrow tri
define current understaimdjs 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 nderlying understanding of the problem (Day & Walker 2013), linking fuel
poverty with issues aénergyprices andow income.In this way current understanding

of fuel povertyimplies a largely budgetary issue, even though its cause and effects are
much wder Bazar2007).

In keeping with views that the concept fuel poverty implies limited and largely
budgetary or efficiency causes is the argument that fuel poverty measurements do not
address the different and sometimes-financial factors that leatb fuel poverty and

that it does not address issues of household needs. HouSehdtdgy needs can be
multi-dimensional, individuaknd carbe affected by a wide range of internal and external
factors. Studies of household needs Hasen carried out at both a national, regional and

subregionalscale. For example, studies such as Smith et al. (2013) and Roberts and

51n 2011, the ¥ Government commissioned an independent review of the definition of fuel poverty, to determine the

appropriateness dhe6 10 % measur eo0. The review was undertaken b
Economics €.f. Hills et al, 2013). Therevieyp r oposed f uel poverty should be me:
costd (LI HC) measure. This measure means that a househ

poverty line (after energy costs) and its energy costs are highasttygacal 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 householdsifedidentuel 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
comparisas still use the 10% measure (Moore, 2012; Prestta, 2014).
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Phimister (2015) considéuel poverty from aubregional scale, by comparing the needs

of rural and urban areas. Comparison of these areasdéasfied impacts due to
differencesin energy supply and housing type, with rural areas more likely to have a non
mains gas energy sugphave a less competitive and more limited choice of f0&ide

of Fair Trading 2011) and live inolder, lessenergy efficient houses (DECZD13D).
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 loddseling

more vulnerable to energy price increases.

Smith et al . & thegJaseph RYowntree Foendation bompared the total
budgetary needs of households at different levels of spatial isolation (hamlet, village, rural
town) with differentcompositions (retired couple, single adult, family of four and single
parent). Results are then compareevith earlier research by the Joseph Rowntree
Foundation (see Bradshaw et al. 2008) based on budgetary needs for urban households.
The study found thanh 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 rbirality

From a social pepective, studies have investigated differeatiseholddenergy needs
emergingas a result ahembeing fuel poor (Middlemiss & Gillard 2015), disabled (Snell

et al. 2015)or being young and living in rented accommodation (Bouzarovski 2013).
Findings showthat household energy needs can widely vary, due to different-socio
technical interactions, shaped by cultural and social practices that occur in each individual
home (ElsworthKrebs et al. 2015). These interactions may be influenced by instances
of infirmity, iliness, 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,arikven those

with young children, the use of energy for heat in particular may be neeadédmaue,

and againover longer periods than othé&nell 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.

6 Spatialised living costs are explored further in Section 7.4
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Other studies &ve pointed out that even if a household is not formally considered fuel
poor, they may still be living in energy deprivation. Andersbal. (2012) used a mixed
methods approach to find out how households with incomes belowosQ?ational

median incomeope 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 amaint they consumédEnergy deprivation is also evident in households who are

not considered poor, but for a number of reasons, such as teagfendingon energy

as an alternative to rationing another living requirement, or through choosing to live a
frugal lifestyle, maysell epr i ve or Arationo their house
poor o and |living with the same negative i
p. 109).

Fuel poverty also does not address restrictions on househaldyagemaking dwelling
efficiency adaptionusing energy efficierdappliancs, orfuel switching Thesecan be felt

by households who live in rented or social accommodation wheteresponsibilities

are held byandlords. Consequentlyeven a householdha relatively high income, could

be in fuel poverty if they are living in an energy inefficient dwelling, vtéfficient
appliances or using an expensive form of enevigich would result in them spending a
high proportionof their income orrunningtheir hore. This situation would result in
them having a smaller residual incant@r, as afeementioned, they could be living in
energy deprivatiorby restricting their energgonsumptionto manage the household
budget(Sovacool2015). 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 challengdternative to stereotypes of
Avul nerabl e consumer so bas eidconerhouselmols, a |
elderly people or welfare recipienBBquzarovski et al. 2014. 17) energy vulnerability
can widen the range of those at riskmtany more pegae than just the most socially

vulnerable in society.

Finally, & Bickerstaff et al. (2013points 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. Theselude energy poverty; energy insecurity; energy

deprivation; energy precariousness; and fuekpiyv 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 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 miepooduction (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 presehotim developed and developing
contexts(Simcock & Petrova 2017)

However, bringing together the two concepts risks further ignoring a key element already
missing from fuel poverty conceptualizatiortBe influence of spatial difference. As
alreadyhighlighted different places have different climaimsddifferentenergy,socic
economic and political structureall of which influence energy access, affordability,
efficiency and cost. Therefore, combining fuel and energy poverty to adilresities

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 povertyand the research around itveebeen successful mghlighting the extent of

its prevalence in the UK and also the impacts it can hav®osehold day to day lie,

as well as longeterm prospectsHowever, its definition has inevitably léd a limited
understanding of its causes, an underestimation gbakential impacts to households
and policy measurebmited 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 idapon. Most recentlyenergy
justiced and its progeny concepknergy 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

Theconceptof 6 j ust i ced i seveméflremaineg in dul Withis hadodis
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 tl®ncept.Socialjustice too is a welestablished concept
thathas arguably been present within society in some form since ppgsedy the
ancient Greeks (CapeheértMilovanovic 2007). As suctihe literature for social justice

is vast, nonethelesa,brief background is needed to inform the understandings of energy

justice which follow.

Contemporary understandings of sogiadtice can be split into thraaain schools of
thought Liberalism, Marxism and Postructuralism Gregory et al. 2009 Liberal
conceptios stem from such work of Raw($971) who understasdocial justice as fair
distribution of societal costs and benefi@régory et al. 2009 Of particular note are

R a w twe® @rinciples of justicefirst, all people within a society should have as many
basic liberties possible withoirtfringing on othep e o plibegti@ss Secondnequality

in distribution of liberties can only hestified if it serves the least advantagkadown as

t he #nRief fPerriennc i p &k eOworkin Ay, RawtsI®TL p. 79. Marxist
approaches to social justice consider the concept from a capitalist society perspective,
concerned with capitalist social procesies lead to conflict betwedabourand capital,

class formations and resulting exploitation of workeRoststructuralists consider
socially constructed a x isso cd fal d i fobedmpertart fiacots in datedmining
how just a society is, these can be thought of as social group markers such as race and
gender Gregory et al. 2009, p. 6R4VNithout acknowledging sudtifferencest h éeepf
material differences in social positiomivision of labour, socialized capacities,
normalized standards and ways of living w disatlvanfage members of historically
excluded groups ( Young 2 000 &ourse,pdependiig2oin the social justice
perspective, different principles will be cassred or given morprominenceHowever,

in general ocial justicecan be understood as havimgptmain concernghefirst being
thefair distributionof societal costs and benefits; the second being the fairness of a social
order (Gregory et al. 200Miller 1999).
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During the 1970s and 80s, social justiGsadopted by socipolitical movements within

the USA tochallengeperceived unfairness withgards tathe disproportionate negative
environmental impact of various developments felt by min@aigial groups at the time
(Agyeman & Evans 2004; Bulkeley & Walker 2005; Schloski#0§3). Subsequently

social justice with regards to thevironmentand extraction or utilisation of natural
resourcesleveloped inteenvironmental justice. Environmental justice raises issues of
equality regardless o$ocietal categoriessuch asrace, class or gend€Fuller &
McCauley 2016) with a similar originalpremise to that ofsocial justice mainly
conceredwitht he di stri bution of costs and benefits
Schlosberg 2007). However, the concept has since expanded to include issues of
procedural fairness and recognition of thaffected, referred to as procedural justice and
recognition justice (Walker 200%&ros 2008.

Ener gy | ust i c easagobal énergy dystém timaefalrly disseminates both
the benefits and costs of energy services, and one that has representative and impatrtial
energy decisioma ki n g 0 & Bwoxkia 20050pl 436) While energy justice is a
relatively new conceptHeffron et al. 2015)it encapsulates many of the different ways

that the literature has attempted to address issues around rights to kereesgmilar vein

to environmental justiceenergy justice is commonly consideralibng three tenets
distributionaljustice, procedural justice and recognition justice (Hall et al. 20&8ron

et al. 2015Sovacool & Dworkin 2015Jenkins et al. 2026

Distributional justicecentres orequitable and fair distribution of the costs and benefits
of an emrgy project to those affected byriegardless o$ocial categories such age,

race, incomeor education (Heffron et al. 2015; Sovacool & Dworkin 2015)fair
distributionwould mean thathose who experience the costs should experience an equal
or greater benefifSabbagh & Schmitt 1998; Skitka et al. 2003; Agterbosch et al. 2007).
Researchwithin this contexthas onsi dered costs and benefits ar
based gl obal (Sevaceot e gl. 2&1§, p.t1)@king aglobal perspctive

this researchilluminates how wealthier countries are able to benefit more readily from
energy for examplepy securingonstant energyupply. Converselythecoss associated

with high level of consumption in wealthy countries adversefacts the globallimate,

with increased likelihood of negative consequences experiemodd-wide, but most

severely incurred by poorer countries who consume less energy (Sovacool #6pal. 20
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At national and regional scalalistributional injustice has also been associatedlvaith
high-carbon andow-carbon energgystemsMilbourne and Mason (2017) while using

an environment justice lepsmphasise how for centuries the cost of awiteaxtraction

in South Wales has been borne by communities close to extraction sites in the form of
labour exploitation, cultural change and landscape and environmental daitratpeal
benefits limited to jokcreation Links are evident between this and othesearch
regardinglarge scaldow-carbon energyroductionin Wales, wheresnergy planning
strategiesare used t@romotesiting of renewablenergyin areas that were previously
industrialised(Cowell 2010) For example the devolved Welsh Government policy
TechnicalAdvice Note 8(TAN 8) identifiesseven areas as potential wind farm sites or
BtrategicSearchAr e g3SA9 (Welsh Assembly Government 20059SA selection,
while based on largely geographical and geomorphological criteria (i.e. upland locations,
coniferous plantationgrealso areas of social and economic deprivation that in the past
or currently are home to othematural resource extraction associated with gner
production(i.e. anthracite extraction)Cowell 2010)

This holds implications fothose who experience the cqQsbr negative outcomes
associated with these forms of energy, suchhasr visual presence, emotional impacts
and possible local economic impadibese costs are frequently being paid by poorer and
less socially powerful populations of peopleatjuigpedto challenge siting decisions
(Cowell 201Q Mundayet al. 2011; Fuér & McCauley2016) The above examples have
highlighted distributional justice concerns at the point of energy resource extraction or
energyproduction however, such concerns can also be identified in the distribution of
energy itself. This includes spatial distribution néggy infrastructure (Senedd Research
2014), and regional differentiation of energy prices (House of Commons Librarg)2017
both of whichare unevenly spatially distributed in the UK amold implications for
energy access and affordabffityvhile thesdssues can be viewed as energy injustices in
their own right, a double injustice is felt when the same places that bear thelwstiragf
energyproductionare also the places with limited domestic energy infrastructure and

higher energy costs.

Procedurajustice centres on the inclusiveness, fairngasisparencyand democracyf
decisionmakingprocesses (Agerbosch et al2007; Gross 20Q2008).While the exact

constitution of the concept vas between authors, different definitions share common

8 Energy infrastructure, access and affordability are explored further in Section 7.4
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principles such asability to participate and bkeard to have questions and concerns
addressednformation available to make decisigrsd tohave bias in decision making
suppressed (Sovacool & Dwan 2015; Jenkins et al. 2036 With regards to energy
projects, procedural justice may mehat allactos have the ability to find correct and
up-to-date information, have avenues available to particijpates their opinions heard,

and have processes fdecisionmaking thatis clear and open to scrutiniProcedural
justice can also be applied to other aspects of energy, for examph public and
academigjuestions have been raised around the procedural justice involveidnodd
assigmentof pre-payment meters to energy customers wiadl into energy payment
arrears(Citizens Advice 2016Navanayagam 201@2reston et al. 2014Prepayment
customers tyggally pay more for their energy than those who pay by other means, which
can further compounithdebtedness fahose who are forced to have prepayment meters
due toexisting paymenarrears. Additionally, prepayment meters are most common in
low income haoseholds who can least afford to pay more tfegir energy and in
householdsvhere lack of bank accounts or internet access means that transferring to

alternative payments or tariffs mt possible (Preston et al. 2014)

Recognitionjustice is concerned witthe equal and respectful treatment of all people,
whereby their opinios are valued and they are given genuine involvement and standing
in discussions and decisiorisleffron & McCauley 2014). With regards to energy,
research around recognition has focussed on the ways in whigbsgsf people camave

their opinions disregarded due to stereotyping. One of the most prominent examples of
this is evident irresearch investigating ardevelopmenattitudes, specifically around
windfarm developments/hile early research such as those by roand Damborg
(1999) and Warren et al. (2005) attributed these public attitudes to NIMB(Xstrin

My Backyard, the validity of NIMBY ism has been debated and largely discredited by
many such agvolsink (2007) Aitken (2010), Ricciet al.(2010) andNValker et al(2010)

with the term now being felt to misrepresent and stereotype many of the people who it
described as deviant or selfisAgterbosch et al2007 Cass & Walker 2009). It is
theorised that NMBY ism had direct impacts upon policies, codes of practice and how
communities have been engaged with by authorities and developers, due to-the pre
conceptions of the populationavvokes before any engagement is m&leh negative
preconceptions calimit or exclude community involvement in developments (Cass &

Walker 2009).Others have researched stereotyping around access to affordable energy

® Experiences with prpayment meterare explored further in Section 7.4
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and how labels attributed to diffetegroups in order to assist them in some way can
inadvertently mean that other groups in similar positions are unrecognised. For example,
within energy policy in the UK a o6vulner
sections of the population iorder to recognise their higher energy requirements and
weaker financial positiofc.f. DECC 20123, 20153. However, this has meant that many
other groups who may be just as vulnerakith regards to their energy provisidot

perhaps for different reasqrere unrecognised antherefore continue to experience

difficulty in accesmg affordable energy.

Overall, energy justice has been adopted within a rangesafarch to date, most notably

in concernsaround distributions of cost and benefits associated with epeoglyction

and to a lesser extent in energy consumption. The three tenets of energy justice can be
seen to encompass concerns for distribution, procedure and recognition which are not
usually addressed in conceptualisations of fuel poverty, but which hold impacts f
understanding how instances of fuel poverty manifest. Additionally, there is potential to
broaden understandings of who is recognised as being fuel poor. While a focus of energy
justice research has been on engogyduction which traditionally may has been a
separate issue to that of fuel poverty, bridging the gap between gredyctionand
consumption is increasingly relevant as the energy system transitions from fogh to
carbon centralised to distributed, whereby placepmfductionare inceasingly places

of consumption.

2.4 Energy vulnerability An alternativeconceptualisatioh

Energy vulnerability has developed from advances in fuel poverty and energy justice
concepts.As with energy justice which holds foundations in social justice and
environmental justice theories, energy vulnerability too has some origins in social and
environmental vulnerabilitWulnerability is a term used to describe a weakness, a way

in which someone or something sasceptible to a form of negative impact or harm.
Social vulnerability is a concept used in many disciplines, most often as a means of
understanding either social harms as a result of exposure to various hazards, not
necessarily socially derived, or as aans of understanding how and why certain people
are susceptible to such social harms. This is evident in theories of social structures that

explore how social interactions, institutions and cultural values can come together to
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position some people or grnosias vulnerable to harm, but how they can also affect their

ability to recover from harm (Kuhlicke et al. 2011).

Social vulnerability depesdon how t he combination-of its fAs
economied e mogr aphi c, <cul t ur eohsalgm dcan affectpeopleet i onal 0o
intermittently or constantly (Kuhlicke et al. 2011, p. 789). It also suggests that different

people or groups within a society may be exposed to the samébhtarmill experience

it in different ways and varying severityh& reasons for this link social vulnerability

concepts closely to those of social justice, as often uneven experiences and exposure to

harm can be attributed to uneven or unjust societal strucfitras. social vulnerability

generally proposes that somecgl groups are more vulnerable to harm than others,

namely, the poor, elderly, disabled, women, children and minority ethnicities and

religions (Kuhlicke et al. 2011; Massey992; Soja 2009). In addition, due to the

structurally reinforced nature dheir vulnerability, the ability to leave a position of

vulnerability is extremely difficult.

This understanding of vulnerability has been adopted for use in climate change research

and policy (Walker & Burningham 2011), where the social impacts of climate change or
6natural 6 hazards are often expo@mdeedns Wit hin t
of threedimensionspotential exposure to harm, sensitivity to harm and capacity to adapt

(Hinkel 2011). However, these three dimensions have often been investigated in isolation,

with little exploration of their interrelationships (Hinkel 2011). terms of applying

vulnerability to an energy justice context, it is precisely the rdiftiensional and

interrelated character of vulnerability that makes it so suitable for understanding issues

of energy deprivation and as such, it is those 4rektions that should be explored.

Traditionally, energy vulnerability has been applied to two main issuessebarity of
countryd duel supplyand specific social groups who are considered tesdmally
vulnerable. The first issue came about due to concerns over climate change, the effect on
peak oil on energy prices and the security of fossil fuel supplies. This has been the subject
of many academic studies (Bradshaw 2014; Demski et al.; Zfghsouno2008 and

political dialogue RogersHayden et al. 2011)'he second instance is most prevalent in
national political dialogue and energy market regulators sudDfgem, where it is
discussed in terms of protecting specific socially vulneraleigsfrom fuel poverty

While each of these issues are important in its own right, this section is concerned with

the more recent use of the concept by authors such as Day and Walker (2013),
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Bouzarovski (2013; 2014); Bouzarovsitial.(2014), Middlemisand Gillard (2015) and
Thomson (2016). Their understanding of e
situation in which a person or household is unable to achieve sufficient access to
affordable and reliable energy services, and as a consequeimcdanger of harm to

health and/ or well beingo (Day & Wal ker 2

Energy vulnerability as defined by Day and Walker (2013) (above) also moves the focus
of energy deprivation from being considered an outcome of poverty itegdagdenergy

vu nerability Adoes not imply a particul art
asopposed to conveying set outcomes, it conveys potential outcomes (Day & Walker
2013, p. 16), thus allowing research that uses the framework to be more open to
alterrative or unpredicted areas of investigation. By using the word vulnerable, and by
stating fAin danger ofo in their definitd.i
rather than necessarily a situation of demonstrable, measurable existing harm (Day &
Walker 2013, p. 16)Energy vulnerability has also combined previously separate
concepts of fuel poverty and energy poverty into a single conceptual framework
(Bouzarovskiet al.2014).Thi s fr amewor k of alovesrfoe day Vv u
consideration of instances of physigabor energy access addition to energy
unaffordability, energy efficiency and consumpti¢tinallows consideration together of
energy production, distributicend consumptionhus, itallows for a more nuanced and
comprehensive understanding of the reasons for both fuel and energy pdvehyan

potentially occur in the same places, affecting the same people individually or combined.

As with social vulnenraility, energy vulnerability is multdimensional and complex as it

is caused by the coming together of interconnected contextual dimensions at a particular
space in time that in turn have multiple impacts that themselves vary (Middlemiss &
Gillard 2015) @pending on thir context (Wats & Bohle 1993Valker 2009. Current
literature regarding issues efiergy vulnerability suggest that it can be subject to social,
technological, natural and temporal processes that are unique to individual locals and
househtls Bradshaw et al. 2008ay & Walker 2013 Druckman & Jackson 2008
Ellsworth-Krebs et al2015. Therefore, its character can be madeotimfrastructure

that connects a household to an energy supply, natural processes or institutional structures
and policy Furthermoregach one of these agents are in tauiti-dimensional andhade

up of other agents and so on.
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An attempt to illustrate th phenomenon is presentedrigure2.1 which is adapted from
Polskyet ald €007) Vulnerability Scoping DiagrafvSD). The VSD iscomposed of

the three maidimensionf vulnerability. Exposure which signifies the risknd length

of exposure to harngensitivity how sevez the harm would beand,Adaptive Capacity
which signifiesagencyand resources availabte limit harm.In Figure 2.1 the three
vulnerabilitydimensionsare not joined, instead multtay arrows join them to represent

and emphasise the interaction between thEme outer segmented ring represents four
main factors that can contribute to energy vulnerability. These have been identified as
Energy and the Eargy Networkwhich can represent factors such as energy prices, access
and technology type or availabiliti?olitics and Policywhich can represent all political
decisionspolicies, schemes and subsidies both national and local in relation to energy
andwider areas such as welfare, or housing polidgmestic Contextwhich includes
factors such as, household income, composition, energy needs, energy consumption,
energy efficiency and social networks; finally@®ontext which includes components
such as, local geography, local history, local culture, local economy, social networks and
local amenitiesThis outercircle is not joined to t middle circle as each of the four
elements are present in exposure, sensitivity aaptive capacityindeed, each four
elements interplay with each other and also the three dimensions of vulneréduility,
example, energy policy affeshoth exposure, sensitivity and adaptive capacity as it has
the potential to relieve or exacerbatbhoMs exposed to higher or lower energy prices,
who has the ability to produce their own eneagy thus reducetheir consumption and
energy bills.It also affects the Energy Market and Network and Househdlds.
interconnected nature of the foelemens is depicted again with the use of arrcawsl
illustrates thefii nnat el vy relational o character (Buza

vulnerability.
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Figure 2.1. Conceptualizatioof energy vulnerability
Source: Authofadapted fronPolsky et al. 2007)

This conceptualisation is helpful in highlightimgulti-dimensionalaspects of energy
vulnerability, as well amulti-scalaraspectsFor example,ts multiscalamaturemay be
visible throughthe relationship between maesoale elements such as national policy,
market conditions and prices, with miesoale elements such as how energy efficient or
old certain household appliances are. Each of these fattoidedy different scales can

be linked back to individual locations or households and affect each one in different ways
depending on the muldimensional elements in play for that specific place at that time
(Day & Walker2013. Multi-scalar aspects are also in effgpatial aspects, fexample
householdsare located in local contexts whioh turn are within energy regime and
political landscapes.

Sometimes, how these factors come together can be surprisind@d@szarovski (2014)
investigation into Europwide fuel poverty demonstratéisat northerly countries with
very cold climates have highdstat needs do not necessarily have higher levelsevgy
deprivation This is attributed t&il ocal |l y speci fic social,
circumstanceso0 3 (p.BAaY8) 2ndeed coumntkies with Oriuch warmer
climates, in the south that had the higltegirivationlevels, mainly due to gh levels of
income poverty and poor insulation. Temporal influences could be evident in the
differences between duration of vulnerability caused by certain factors. For example, a
broken boiler could cause a household to be energy vulnerable over ayfef@rdanger,
again depending on other factors at play), a very cold winter could last a couple of months
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or a chronic illness could render a household energy vulnerable for a number of years
(examples from Day & Walker 2013). Thus, people and housebaitdmove in and out
of being energy vulnerable at different times and for different reasons.

The complex and inteelated nature of energy vulnerability has led to several different
approaches or theoretical framings being used faxdoration including assemblage

theory(Day & Walker 20B), variatiors of actor network theoryBuzar 2007), and emic

vulnerability (Middlemiss & Gillard 2015Buzar (2007) conducted an empirical study

to investigate the relational geographies involved in creaingtions of domestic

energy deprivation in two Macedonian citi&kopje and StipWhile not specifically

adopting assemblage or actor network theory, the approach was similar in that the
relations between human and rmmman actants were followed to wmstand the
Aintersection of a mul t(Butakdlg p.1®10. Howexer, a | and sp
it also differsfrom these theoriethrough the conceptualisation of the home as a central

figure for the intersectioof these wehsThe study foundhat energy poverty in these

cities, in these instancewere created through the relationship between three main

factorsAii nsti tuti onal transformati ongBuzaeveryday
2007, p.192Q.

Middlemiss and Gillard2015) acknowlelgedthat energy vulnerability resembles an
assemblage, but instead of using assemblage ythibair ontological stance was
multidimensionality which they combined with a nursing framework of emic
vulnerability. This appears to have given them the freedom to explore the multi
dimensions of energy vulnerability, from a vulnerable household perspective, within a
structured theoratal framework. Although the study explored vulnerability, it did so
from a fuel poverty stance whereby a househol
to how likely they were to be fuel poor, how sensitive they were to that and whether they
had capaity to adapt to the situation. Therefoeeen though theframed their participant
answers in relation to fuel poverty, the framework they used ensured that wider
contributing factors towards vulnerability were also considered, such as agency and
power, nultidimensionality and individuality of circumstances. As a result of their study,
Middlemiss and Gillard suggest theme sixmain characteristics of energy vulnerability,
namely: quality ofdwelling fabric, tenancy relationsenergy costs and supplyabtlity

of household income; social relations and ill healthese indicatorappear to include

the main concerns highlighted by fuel poverty, but also include indicators that answer
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much of the energy vulnerability concerns, such as the social relatidmsalth and
tenancy relationsAlso, by re-positioning low incomeo income stability, they are re
positioning the power from the level of income, to how reliable it is, again answering
some of the fuel poverty concerns around income levels beingraimbte indicator of

fuel poverty.

Until recently, an explicit reference to spatial differentiation and its influen@nergy
vulnerabilitywas missing from the literature. Simcock and Petrova (2017) have addressed
this byattribuing energy vulnerabity to six driving forceso forma globally applicable
energy vulnerability frameworklhe six driving forces areéAccessto energy sources;
Affordability of energy either through the cost of energy or as a relative household
expenditure to its incomeflexibility to changeenergy source or systenkEnergy
Efficiencyof building structures or household energy systétesdshat create a greater
energy requirement such as health, age and lifestyle?ranticessuch as socigultural
norms that may require energy oxemsumption (Simcock Petrova 2017, p.432).
These drivers encompass mudtialar and muhkdimensional infuences on energy
deprivationand builds on indicators developed by otheteh adiddlemissandGillard
(2015)(above). Such researemcompassssocio-cultural and individual factors such as
energy needs and practices in addition to economic anccpbfactors that contribute to
energy access and affordabilapdvary across spacéhis frameworkholds capacity to

incorporateplacespecific interpretations

Additionally, by focusing on factors that increase the risk of energy deprivation which
can be personal to each household, which are applicable, in varying degrees and in
varying interconnected ways, to different spatial contexts the framework negates the need
for the established but two dichotomous understandings of energy deprivation: fuel
povety and energy poverty. Thus, it can be applied in developed and developing settings
and allows comparison between different geographical settiftgcespecific
understandings of energy vulnerability to be explored at a variety of scales, for example,
in the UK, energy access is likely to be more problematic in places where energy
infrastructure is more limited, such as rural areas, however, flexibility may be a more
pronounced issue in places with high levels of private rented homes, such as urban areas.
Potentially, different places, whether communities-sagions and regions can develop
energy vulnerability profiles which will allow more nuanced and more effective energy

vulnerability or fuel poverty strategies to be developed and implemented.
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The energy vulnerabilityframework provides the opportunity tainpackthe various
elements that contribute to households becoming fuel poor, as arguably, fuel poverty
should be understood as one of several possiitomea of energy vulnerabilityas well

asa contributing factarlt allows the energy vulnerable to be redefined as anyone, even
people who do not fit the standard definition of fuel poor, instead of usual stereotypes
(Kuhlike et al 2011)that persist in the UK, st as elderly people or pdepn receipt of
welfare benefitsay & Walker 2013 Bouzarovski2013). It also holds potential to
incorporate geographical difference whichriably affects each energy vulnerability
driver. By adopting an approach that allows the tlithensions of energy vulnerability

to be explored, how and why people are likely to be energy vulnerable can be better
understood, leading to more accurate understandings of exactly who may be energy

vulnerable in certain times or places and what can he tiorelieve this.

2.5 Conclusion

Situations of energy vulnerability not only consist ofikehold experiencing harm due

to insufficient energy, but also, that evemdt currently in a activesituation of harm,

they are at risk of being so. As tfaetors that may lead to a household becoming energy
vulnerable are diverse and at different scalesp@onay the possible range of harms that

a household would be in danger therefore possible outcomes of energylnerability

could include becomintuel poor with the adverse effects that can bring. But it can also
capture the adverse effects of those households who are preventing themselves becoming
fuel poor through restricting their social engagements, restricting their diets, restricting
their moblity, restricting their energy consumptian through working longer hours etc.
These possible actions hold possible negative consequércsscial inclusionphysical

and mental health and wellbeirglong withothers that may not yet be defindthe
actions also have the possibility of having mattalar impacts for example, parents
spending longer in work may have impacts on their children and their attainment,
reductions in spending may have impacts on local businesses, wbiciténtrated in a
number of households in the same area canihgectson the local economies, possibly
leadingto decline or reductions in mobility may have impacts on the level of public

transport use leading to possible reductiortsansporiservices to certain areas.
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The prevalence of people living within an energy vulneradge is unknown. Fuel
poverty figures suggest thidiere are 3.65 million households living in fuel poverty today
(BEIS 201&). Given that fuel poverty is possibleoutcome of being energy vulnerable

and that it is generally acknowledged that fuel povesdiymates are most likely lower

than reality(Moore 2012), it is likely that those who are energy vulnerable is significantly
higher By attempting to understand tbgnamics of energy vulnerability, it is argued that
measures to tackle fuel poverty can become more nuanced and effective. However, it
appears that it will also mean that a far wider range of people and a far higher number of
people will be identified, pa#bly highlighting fundamental issues within society and

governance generally, not just around energy and its governance.

The fundamental necessity of energy for participation in modern life means that issues of
justice in relation to fair and eglaccesdgo it are of the utmost importance. As such it is
only right that the concept of energy justice is gaining prevalence within the literature.
One of the main reasons for this is the use of the now widely known and recognised
concept, both academically aaldo within political and public spheres withviales and

the UK as a wholgof fuel poverty. While fuel poverty has done much for advancing
research and understandings of the multiple and diverse negative impacts living in fuel
poverty can have, its welinown triad components of low income, low energy efficiency
and high energyrices which alludes to largely budgetary causes and effects, has over
recent times been criticised as being too narrow to allow a full understanding of the
problem at hand. In addition to this, is the concept less well established within the UK of
energypoverty which although betteencompassesquitable access to modern and safe
energy networkslacks thefocus on affordability and efficiencthat fuel poverty can
bring. As a resujtsome authors now encourage the merging of the two concepts into one
framework of understandir{@ouzarovski et al. 2014pubsequentlythe concept energy
vulnerability, with its multidimensional, multscalar and temporal characteristics
gaining recognition for its ability to be stromg areas where fuel povergndenergy

poverty alone areeak.

Energyvulnerability, understoods risk of eposure, sensitivity and capacity to adapt,
that it is a mixture of energy network, political, household and contextual factors that
come together over particular spacespatticular times, depending on each given
circumstancemeans that the elements that create it are not fixed in space or time,

Likewise, neither are the people who are energy vulnerable. However, this is messy and
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complex, thus, energy vulnerability requra framework that provides some structure
but that also allows the inclusion of multiple and diverse factonsis, the energy
vulnerabilityconcept, comprised of six drivenas the ability to enable a much fuller and
nuanced understanding of the facttirat can cause household energy deprivatent
allows space to account for the effects of geographical context omleaeh Adopting

the conceptenergy vulnerability at a political level may allow for policies aimed at
reducing household energyleprivation to become more effective, there is also the
possibility that numbers of energy vulnerable households would be significantly higher
than those currently identified as fuel pobinis would havenassive implications for the

type of policy that couldbe createdo address this issue

The next Chapter explores how geographic concepts of place and scale can be adopted to
take account of factors associated with peripheral disadvantage which impact upon low
carbon transition capabilities. It highlights that linked to this are potentiadtagor

energy justice during transition where peripherality determines not only the trajectory and

velocity of transition, but also where costs and benefits are experienced spatially.
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Chapter 3Low-carbon energy transition: Implications femergy

and spatial justice

3.1 Introduction

The ARener gy tril emmado conceptuali ses C C
affordability and environmental sustainabil{®oudineh& Jamasb 2012Pye et al. 2015

p. 673) Currently, @ergy consumptioms largely sourced fronfiossil fuels,meaning
carbon dioxidgCO,) and othelgreenhouse ga$sHG) emissionremain For countries,

such as the UKdependent on energy imports from few other counttlesy energy
supplyis vulnerable to external contexts that can cause disruption to supply chains and
fluctuations in thesnergy pricesGhalvatzis& loannidis2017) To addresshe energy
trilemma, many countries now aim to reduce their carbon emissions through limiting their
reliance onexternally sourcedcarbonheavy fossil fuelsby increasing indigenous
renewable energy producti@md at the same time provide l@most energy serges to

their populationsRoudineh& Jamasb 2012Rye et al. 2015 p. 67.3)

In the UK, binding international targets have been agreed that demand a reduction in the

Cc 0 u n tarbgnémissions and an increase in its use of energy sourced from renewables
(Climate Change Act 2008; European Commission 20M@st recently the UK has
announdednaa ed chand¢gngeenwr § egc grddedteite net t o
contribution toclimate change by 2060 ( Gov . UK 2019, para 1).
driver of theUK energy transitionso far resulhg in agrowth in energy sourced from
renewables (Department of Energy and Climate Change [DECC] 2016) and reductions in
carbonemissions (DECC 20L}» However, despite the progress made against the targets
there is growing awareness that lonrtgm targets will not be met. Awareness is growing

too that as transition has progressed so far, the costs and benefits have not blgen even
distributed This uneven transition trajectoholds immediate implications for energy

costs, in addition to longaerm concerns for increasisgcietalwealth gaps and potential

lock-in to what will become increasingly expensive and caitieavy techalogies.

Accordingly, research on energy transitions has sought to explore how and why energy
transitions have manifested in the past (Schot 1998) in order to inform the pFesemt (
et al. 2010). Or have analysed the current transition in order tocpreldat its main

influences are, how this may be managed and what energy future mayGesldtet al.
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2016) While questions remain over whether the three aims of the energy trilemma can
be resolved in unisoPoudinen& Jamasb 2012), researcito energy transitions aims
to advance understanding of transitidpnamics in order that they can be directed

(Turnheimetal. 2009 nd become more O0just 6.

While low-carbontransitions are occurring in multiple countries, their dynamics are

generally explored within individual national scales, with traditionally less exploration of

smallerscale regionahnd subregionalinfluences (Faller 2015Focus omational scale

trarsition is somewhat understandaltethe UK where energy related policies and

utilities are national scaleighly influential dominant forces in the current energy regime

and transition (Geels et al. 2016). While understanding how this naticalal regne

impacts upon the emergence of snasalhle technologies and innovationsvhich are

viewed as a O0just 6 me ansnodoubtintpartant, soitonig t r ansi t
understanding transition dynamics fronremional or sulyegionalperspective(Faller

2015) In order to do so, attention should be paid to lscalle, social, natural, technical

and political contexts from which innovatioemerge (Bridge et al. 2013).

Established concepts such as scale, place and spatiality allow for the deeper understanding
of how innovations fornfFaller 2015; Longhurst 2018hd how transitions manifest and
progress at different scales in different places, relative to others (Hawkey et al. 2013).
These concepts synergise within a spatial jast@mework. To date, transition literature

has centred on soctechnical perspectives using mt#ivel perspective frameworks

which explores structural and temporal processes of $eckmological transition, with

an emphasis on the technological aspéblye et al. 2010; Seyfang & Haxeltine 2012;
Geels et al. 2016). A second branch of transition literature has focused in on energy justice
(Bouzarovski & Simcock 2017; Healy Barry 2017; Monyei et al. 2018enkins et al.

2018). There has been less exption of the role of sociological aspects of transition
(Seyfang & Haxeltine, 2012), thus, socially constructed, relational and relative concepts
of scale, place and space have been traditionally tnedearchedBridge et al. 2013;

Faller 2015) Where this attention to space, places and scale have been addressed, it has
resulted in studies that have mainly focused ram regions and cities (DeviWeright

& Wiersma 2013; Bulkeley et al. 2014; Bouzarovski et al. 2017) with little attention paid

to noncore or peripheral regions. This indicates energy transitions are not being fully

understood.This chapterdemonstrateshe role for geographical concepts and spatial
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justice in furthering understandings of energy transitions and highlights the need for

further research of energy transitions in peripheral places.

3.2 Low-carbon energy transition in the UK: A spatiallyewen

process

Low-carbon transition in the UK has been driven forward by both international and
national political, economic and environmental concerns regarding energy supply
security, affordability and cl i matmaochan
(Foxonet al. 2010; Hawkey et al. 2013; Pye et al. 2015, p. 6Z&)sequentlythe UK

is attempting to reduce national reliance on caitbesvy noAndigenous energy supplies

such as fossil fuels, by transitioning to lwarbon energy sourcesjch as renewables or
nuclear. This ambition is reflected in and driven by international climate change

agreementandEU and UK policy.

Internationally the need to address climate change was formally recognised in 1992 when
the United Nations Framework o@vention on Climate ChanggNFCCC)was
establishedThe UNFCCC was responsible for admieistg theKyoto Protocol (1997)

which commits party countries to reduce their carbon emisdimnmeventfurther
interference with the global climatic systdoy stabilizing global temperaturesThe
protocol came into force in 20P&here 37 countries and the EU community each agreed

to reduce global Green House Gas (GHG) emissions by 5% of 1990 levels between 2008
12, and then by 18% between 2eAB (UNFCCC 2019a)This was broken down into
individual targets for each country reflecting their ldegn past contribution to the
current climate change and their current economic development. The protocol reflected a
Ojustd target measur e tdiffeaentiatedhesponsibilitiescas p | e
it recogni sed At hat developed countries
levels of GHG emissions in the atmosphere as a result of more than 150 years of industrial
activityo ( UNFCC Ger@au@dndahg formofmighsr carbmn emission
reduction targets was placed on developed nations. As part of the Kyoto Protocol where
the EU agreed to 8% GHG reduction from 1990 levels. Within the Buir@en Sharing
Agreemendwas also adopted wherethe target was divided between 15 member states

with those most industrialized receiving higher targets that allowed those still
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industrializing to emit GHGs at a higher level. Of this target, the UK committed to a

12.5% reduction in GHG emissions.

The Paris Agreemenis a new international agreement that follows on from the end of
the Kyoto Protocol in 2020 and similarly aims to stop global temperature increasing more
than 2°C. The Paris Agreement was ratified in 2016 asfdasted from 2020. It differs

from the Kyoto Protocol in that its targets are #mmding and each country creates its

own nationally determined contribution to GHG emission reduction in addition to plans
for managing and maintaining their targets. The Paris Agreement is open topéevelo
and developing countries as well as other parties such as regions, local authorities or cities
(UNFCCC 2019Db).

EU climate policy development is closely related to international climate agreements. In
1990, the first European climate target was setstédbilise greenhouse gas (GHG)
emissions of the European Community at 1990 levels by 2000. In 2007, EU member
states (by then 28 countries) committed to2820 Climate and Energy Packa(0%
reduction in Europea@O, emissions, a 20% increase in eneegfyciency and 20% of
energy for heat, transport and electricity from renewable soyEa)pean Commission

2019) Building from the 2020 EU targets the2030 Climate and Energy Framework
which sets three key targets for the year 2030; at least 40% cuts in greenhouse gas
emissions (from 1990 levels); at least 27% share for renewable energy; and at least 27%
improvement in energy efficiency. As an EU member state, the UK has agreed to a
proportion of the GHG emission targets set out in EU climate change and energy policy
(in addition to gning the Paris AgreementOf the 2020 Package the UK has agreed to

a 16% reduction in GHG emissions and to meet 15% of its total energy needs from
renewdle sources (Hammond & Pearson 20Hznnon et al. 2013)The renewable
energy obligation is further broken down as 30% of its electricity, 12% of its heat, and
10% of its transport demand from renewable sources. 2030 targets for EU meteBer sta

have not yet been agreed.

In addition to itsglobal andEuropean obligatias the UK set its own national legally
binding target in th€limate Change Act 2008 reduce carbon emissions by 80% of the
1990 levels, by 2050. This target has been bral@mn into five incremental carbon
budgets, monitored every four years up until 2032 $8.fadditionally, theEnergy Act

10 UK 4 yearly carbon budgets measured against 1990 carbon emissions: Year2D2P085% below;
Year 2 20122017, 31%; Year 3 2018222, 37%; Year 4 2023027, 51%; and Year 5 202932, 57%.
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(2010, sets out three principal objectives: to financially support commescaé
demonstration of Carbon Capture and StorageS)C@ntroduction of fuel poverty
schemes; strengthening the powers of the UK Government and Ofgem to ensure fair
energy markets for customers while delivering secure and sustainable energy supplies
(Secretary of State for Energy and Climate Change 20t&selacts have been taken
forward by several strategic plans such as ltogv Carbon Transition Plan and
Renewable Energy Strate(®009); UK Renewable Energyoadmap (2011); Community
Energy Strategy (2014); Clean Growth Strategy (20A#);quality plan for nitrogen
dioxide(NQ?) in UK (2017);Implementing the end of unabated coal by 2(2Z8 8).

Within these policy levers, several schemes have been implemented that aim to reduce
UK CO; emissions via encouraging investment in anetake of lowcarbon energy
technologies in the UK and reducing energy consumption. These can be divided between
those aimed at the private commercial, public anefaroprofit sectors and those aimed

at the @mestic sector, most notable of these have been; the Climate Change Levy (2001
15) which increased industrial energy efficiencies and encouraged energy to be sourced
from renewables, leading to an estimated carbon emission reduction of 3.5 million tonnes
by 2010 (House of Commons Library 2@)6and the Renewable Heat Incentive and
Feedin-Tariff (RHI and FIT) (2011/12) which supplied payment for the generation of
renewable energly for 7 years in the case of RHI, afad 20 years (originally 25 years)

in the case of FITF additional payment for export to the grid. Up to 2017 it is estimated
that the RHI and FIT saved 23.5 and 1.5 million tonneS©@f emissions respectively
(DECC 201%9; Department oBusines€Energy andndustrialStrategy [BEIS]201&).

The electricity market reform in 2014 introduced Contracts for Difference (@Hph

has also influenced the growth of renewables (although cumulative impacts will take
longer to be realised). Two rounds of CfD have taken place (2015 and 2017). In the 2017
round, two wind projects delivered a strike pricéeE67.50 per MWh, on a par with new

gas power and lower than subsidies for nuclear (Hinkley PoinAdzitionally, policy
interventions not directly within the Governméntimate change remit can alsold
outcomes for reducing carbon emissions, for example, schemes aimed at improving
housing conditions usually hold some aspect of increasing property energy efficiencies
and thusindirectly carbon consumption. For example, Ereergy Efficiency (Private

rented property) Regulations (England and Wal@§)14) state that private landlords

11 See Appendix 2 for UK climate change policy overview
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must ensure their properties achieve ER@ at least E rating prior to leasing (BEIS
201739).

Such policy interventions are not typically solely aimed at reducing carbon emissions,
they are also devised to increase investment in the renewables market, increasing
production andreducing the cost of renewable technology. As Figiésand 3.2
demorstrate energyproduced from renewables in the UK has grown over time,
particularly electricityproduction In 2017, 11.3% of all energy consumed was from

renewable sources compared to 1.1% in 2004.
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Figure 31. UK energy use by source 1970.
Source: Carbon Brief (2018)

12 Seesection 2.%or further outline of EPC
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Figure 3.2. Electricity productionin the UK 199617.
Source: Carbon Brief (2018)

Despite this progress, there remains questions as to whether the UK cdalU2820
obligations While the 16% reduction in GHG emissions viaé# met and overall a 15%
renewable energy demand is likely, it is unlikely that the UK will be able to ensure that
of this 12% will be heat demand and 10% will be transport demand (House of Commons
Energy and Climate Change Commit@@&l6). Additionally, the UK is not currently
expected to meet its own fourth and fifth carbon budgets (2@28hd 20282) which
require 51% and 57% reductions respectively, compared to 1990 levels (Committee on

Climate Change 2018). Several reasons have been cited fanth&e outlined below.

First, policy attention has largely focused on the energy sector itself, which although has
been successful due to the increased diversity in energy sources and reductions in energy
demand andCO; emissions. However, this focus has meant other sectors have been
relatively neglected, as Table8%hows, the transport sector, building sector and domestic
sector have remaining relatively static or have increased energy demand (Committee on
Climate Chage [CCC] 2018).
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Figure 3.3. UK energy consumption by sector 1970
Source: Carbon Brief (2018)

Second, policy has been Achopping and changi
impacting investor confidence, development of UK supply chains, employameht
development costs (Hawkey et al. 2013; CCC 2018, p. 12). The CCC (2018) points to
several policy changes that have had negative impacts on UK targets and the economy
more generally; th&ero CarbonHomes (2006policy outlined that from 2016 atiew
buildings would need to generate as much energy as they consume, this was supported by
tighter energy efficiency standards. However, the policy was discarded in 2015 less than
a year before its implementation. This decision was critiqued as withduasalicy the

UK will continue to build housing which leave a legacy of higher energy consumption
needs and thus higher domestic energy bills. It also held ramifications for the energy
efficiency sector where employment levels dropped by around 45% & (20dfice for

National Statistics 20H}.

The FIT has been reduced several times since 2015 and is now scheduled to end in 2019.
Its constant reduction has been cited as contributing to the 56% reduction of renewable
energy investment in 2016/17 (Enviroental Audit Committee 2018). Two competitions

for carbon capture and storage (CCS) developments were cancelled by the UK
Government at late stages, leading fmancialloss for developers who had formulated
bids, and also for the Government itself adiard £100 million (National Audit Office
2017). In 2015 the Government also announced that it would not support additional CCS
investment and would instead seek out more cost effectivedolaon developments such

as nuclearCarrington2015 HM Treasury B15a; HM Treasury 2015b). However, most
recently CCS has once again become a policy priority (BEIS 2019b) while investment in
new nuclear have become questionable (BEIS 2019c). Finally, policies aimed at
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improving domestic energy efficiency had their budgrut by 83% in 2015 (House of

Commons Energy and Climate Change Committee (2016

Whil e the UK Government i's responsi bl e
international targets, meeting them is dependent on cooperation and progress being made
within the devolved nations of Northern Ireland, Scotland and Wales (Muinzer & Ellis
2017). However, at devolved spatial scales, differenceloim-carbon transition
trajectories is evidenThis may in part be explained by policy devolution, which has not
beenequally allocated to each devolved administrafioRor examplewhile each has
devolved competencies over new energy production develots (see TableD) such

as the type of energy, scale and location, these are uneven in scope and until April 2019,
Wales held the least competenciesri s has been cited as | i mi
Welshs peci fic energy policyo (LI ewellyn et
for the type, scale and installed capacity of renewable energy ASquee 34, aside

from Northern Ireland, Wales has the lowest levels of installed renewable electricity
capacity in the UK. For an explanation a
highly devolved energy policy but low renewable energy installed cagaditiiuinzer

& Ellis 2017).

Table3.1. Devolution of energy related powers in the UK

Fully Fully devolved Fully devolved Fully devolved Fully
devolved devolved

Executlvely Scope to shape  Fully devolved Fully devolved Fully
devolved delivery of devolved

some schemes
Executively No Powers  Power to determine Power to determine Fully

devolved* applications of up  applications of up devolved
to 350 MW** to 350 MW***
Full Full competence Full competence  Full competence Fully
competence for England, partial for English and devolved
for Wales; full Welsh Waters

competence over  (subject to Welsh
projects 350 MW  exceptions, above)
* Until the Wales Act (2017) energy policy was not devolved to Wales
**Until the Wales Act (2017) this power whshited to partial powers over planning policy and consent
for smaller schemes only (below 50 MW).
***Until the Wales Act (2017) this power was limited to determining applications up to 1 MW (with
exception under Transport and Works Act 1992)
Source:Cowdl et al. (2015)

13 Policy devolution and political marginalization are unpacked further in Chapters 6 and 8
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Figure 3.4. Renewable energy capaciper UK country
Source:BEIS (2018)

Each devolved nation has its 0@, reduction targets (see Tabl&Bthese are directly
influenced through devolved competencies in derrsel measures for transport, energy
efficiency, aspects of energy policy, waste, agriculture and land use (CCC 2018).
However, as competencies over demail® measures themselves arot equally
devolved there are variances in the ability of each devolved nation to reduce emissions.
This is evidenced in Tabld.2 and Figure3.5 where due to progress so far, overall,
Scotland is the only administration likely to meet its 2020 taf(@=@sC 2018).

Table3.2. Devolved Administrations GHG reduction targets and progress

Cllmate Change Act 2008  35% by 2020 -41% -5%
No separate climate chan(¢ 35% by 2020 -16% +1.3%
legislation.

GHG reductions contribut
to UK total under the
Climate Change Act 2008

Climate Change (Scotlanc 42% by 2020 -45% +2.5%
Act 2009
A Climate Change Strateg 27% by 2020 -14% +4.8%

for Wales 2010*

* Superseded bthe Climate Change (Carbon Budgets) (Wales) Regulations 2018.
Adapted from: CCC (2018)
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Scotland Northern Ireland

As hinted at above,eseral factors contribute to regionally differential transition
trajectories. These include a mix of elements that are directly impactful upon energy
transition such as; devolved political power and ideologiesural resourcesuilt
environment and infistructureandregional energy economics (including ownership and
supply chains) Additionally, wider contextual elementsold influence,such as non
devolved national policy and politics, the wider economy, internal and external historical
and cultural famings. For example, in Wales, its relative high levels of GHG emissions
compared to other devolvembuntries in the UK(and indeed many EU countries) is
attributed to Aits |l arge industry sector
residenial housing stock (hrd to treat properties have solid walls and are off the gas
net wor k) éand the fact t hat it i's a net
(Georgakaki et al. 2015, p. 107).

Additionally, large areas of Waldgvepoor transportonnectionsthis cannecessita

high dependence on personal vehiclesf or exampl e via Aforced
et al. 2017, p. 95). Wales, as a devolvetbuntry with fewer devolved powers than
Scotland and Northern Ireland alg@duces5HG andcarbon emissions that are beyond
the scope of its powers to alter. As Geor
emissions are outside of Welsh Government authority. Indeed, energy infrastamcture

distribution, regulation and production @v850 MW are not devolvedthus, Wales

14 See Section 7.3 for exploration of personal vehicle ownership
15 Power to consent energy projects of up to 350 MW was devolved to Wales in 2018.
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large emissions due to gas combustionUlKanationalcompetencelt also demonstrates

the interconnectivity between places, as Wal e
coal emissions have fallérthismirrors national energy demand: as coal has been phased

out, gas has helped filledeldemand gap (see also Figurglsa&hd3.2).

It should also be pointed out thahlemuc h of Wal esd® own transition
recently have been limited, whereth was ability to take forward transition, for example

in settingcarbon budget Wales has been slow to progress. Initial carbon targets were set

out in A Climate Change Strategy for Wal281Q two years aftethe UK and other

devolved nations policy. @ditionally, while carbon budgets were set for 2EA@0, a

plan to achieve this was only ratified in 2019Rmosperity for All: A Low Carbon Walgs

Consequently, while some of Wales slpragress in reducing GHG emissifiiable3.2

and Figure3.5)is a result of external control over how and where emissions are produced

within Wales, its own slow policy development has also restricted progress

Within this briefsnapshobf Wales in the UK it is clear that historical, materialljtpzal

and economic factors, and how they interplay within Wales and also relatively between
other UK countries influences leaarbon transition progress. Thus, to fully understand
low-carbon energy transition in the UK, plan future trajectories and atkisn achieve
climate change goals, the scale it is understood as taking place within must alter to
accommodate smaller scale influences in addition to accounting for the wider context.
Reducing the scalef transitionexplorationnecessitates a spatiahbecauseso many

of the elements that influentiee ability to take forwardransition are spatially situated

and spatially differentiatedlhis also allows further recognition of spatial and energy
injustices that may be embedded within places andntiiagt be reproduced as part of

transition.

3.3 Towar ds a -teghnicaktriar®ition @races®

Energy transition involves a largeale change in the composition of primary energy
supply that will be influenced by, and in turn will impact upon techgiek institutions,
businesses and energy customers, to name a few (Rotmans & LoorbachMAG£8).
research has explordtbw low-carbon transition may progresayestigatingthe main

influences on this progression (Geels et al. 2016) and wfa¢nce tlis may hold on
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social structures, energy and political governance, and landsé¢apes et al. 2010).
Energy transition is a change to the current energy regime, with the regime being the
dominant energy system in place at that tilk®xpn 2013). Regimes are stable
configurations of politics, markets, infrastructures and social networks (Grin et al. 2010),
this stability and complex configuration means regime change can be difficult. Within the
UK, it is argued t hat therdgimacohsists of tentrglised 6 d
systems and technologies and lasgale actors and distribution network®xon2013,

p.11). While a stable regime such as this with barriers at all levels from production,
infrastructure and distribution, market dominanand consumer behaviour make
transition difficult, as section.3 demonstrates it is not impossible. However, it is
debatable how 6justdé transition is.

The fundamental changdsought bylow-carbon transitionon sociceconomic and

political structures taall scalescombine withgrowing concern®n the inclusivity of
transitionprocesss tonecessitate deeper understandings of how and why it unfolds in
particular ways antiow can it bejust yptogressedEnergy transitions are extremely
complexandingl ve Amul tiple scales, (Tgnhangeta. p hi e
2015, p. 28). Thecomplexity ofstructures and number of actors at all scales, in addition

to the numerous interplageross time and space meansiit her e i's no si n
from which societ ec hni c al transitions can be con
(Turnheim et al. 2015, p. 241). Consequentgyeralapproaches attempting to unpack
energy transition have developed. Of these, two dominant frameworks have emerged, a
socictechnical framework and an energy justice framework (Sareen & Haarstad 2018, p.
624).

Socictechnical frameworks focus on energyoductionand supply, exploring how
technological innovations can be fostered and become normalized, or mainstreamed, and
thus challenge existing soeiechnical regimes. Energy justice, whilst often accounting

for supplyside dynamics, also focus on the demaiug, exploring fairness and equity
with the Adistribution of cost s, ri sks a
Haarstad 2018, p. 624). Given their different foci, each framework has emerged from
distinct scholarship areas, sotexhnical holdig foundations in science and technology
studies (Sareen & Haarstad 2018) and energy justice holding foundations in social and

environmental sciences and law. This section will unpack each framework in turn.
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Socictechnical frameworks focus on the interantbf technical, institutional and soeio
political change processes (Turnheim et al. 2015) and essentially understand that
Aftechnology is always mediated by soci al
(Sareen & Haarstad 2018, p. 625). Thusjestechnical theorising seeks to understand
how and why some technological innovations, initially developed within safe spaces or
protected niches, become integrated into social regivhée others do not (Rip & Kemp

1998; Sareen & Haarstad 2018). Sudmnfings have developed to include; migtrel
perspective (MLP) (Geels 2005) and technological innovation systems (Mattes et al.
2015); transition management and strategic niche management (Loorbach 2010;
Meadowcroft 2009); and actoretworks (Nye et al. ®@0). Additionally, different
transition modelling methods have advanced, for example; quantitative system modelling
attempts to predict energy transition outcomes through exploring possible behavioural
and technageconomic options; initiativeased learnip focuses on micrkscale projects

and the interplay of actors in their development and scaln@ urnheim et al. 2015).

While each framework offers a certain focus to transition research, MLP is most often
used for research with a sodmchnical quantative modelling and actaretworks are

most often used for initiativbased learning modelling (Turnheim et al. 2015). Each
analytical framework holds similarities in focuses on temporal and hierarchical processes,
however, as each approach is undertakasolation the field of transition research has
been criticized as being incomplete and therefore having limited policy and practice
benefits (Turnheim et al. 2015). Of the different frameworks MLP as a framework for
socictechnical transitions has becemmost explored and developed within European

researcl{Foxon2013)

MLP was originally put forward by Schot (1998) as an analytical framework forraxglo
historical technological developments, and also by Rip and Kemp (1998) as a means of
understanding technical change. It is the most recent conceptualisation of MLP put
forward by Geels (2005), then Geels and Schot (2007), which has been most advanced
within the literature (Grin et al. 2010; Sareen & Haarstad 2018). This current
understanding combines both original approaches by Rip and Kemp (1998) and Schot
(1998), whereby technical transitions can be understood to occur due to an alignment of

socictechnical trajectories at three structural levels, niche (micro), regime (meso) and

| andscape (macro) (Grin et al. 2010). The

whereby niche level is embedded in the regime level and the regime level is edthinedde
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the landscape level (Grin et al. 201@polito et al. 2011)But it is the regime level
changes that are fundamental to transitions being successful, therefore, a transition in the
case of the MLP can be viewed mostably as a change in an existing regime (See Figure
3.6). Regime change however, is difficult, as existing regimes resist the changes of
transition due to lock in, embeddedness and path dependemogn(et al. 2010). For

regime change to occur, soceatd technical innovation at a niche level and pressure
exerted on the regime from the wider landscape need to be synchronised so that space
made at regime level through landscape pressure can be filled by niche level innovations
that are ready at that tinfeen den Bergh & Bruinsma 2008; Grin 2010; Lopolito et al.
2011; Jargensen 2012).

Lock-in can also occur as part of the transition process. For example, Ukalton

policy and subsidies have emphasised some renewable energy sources, such as nuclear,
ondhore wind, and more recently solar PV, over newer, untested technologies such as
tidal. This is due to the more established technokgelative cost effectiveness, ready
technology and energy returns (Pearson & Winter 2013; CCC 28thitugh the cost
effectiveness of different technologies in the UK is still debated (Pfenninger & Keirstead
2015) . Thi s nienwd rheoglidnse id6nifolckence over te
becomes more difficult for newer technologies to break out of their niche and #uees
market as they are not tested on a larger scale and cannot achieve the same economies of
scale as more established technologies. This could mean thaatban technological
developments that would better meet UK energy needs at atost(longeiterm) are

being depressed in favour of better known, older technologies.

Within the energy literature MLP has been used for mapping historical energy transitions
(Verbong & Geels 2007), the understanding of which in turn has enabled MLP to be used
as atool for imagining how the current energy transition is unfoldirgxpn2013) and

how that may continue as time progreq§&sels et al. 2016; Longhurst & Chilvers 2016)

A major output of MLP research within this field is that of transitiathprays Foxonet

al. 2010; Geels 2016, Turnheim et al. 201
of changes in socitechnical systems unfolding over time that lead to new ways of
achieving specific societal fundisargueds o ( -
that understanding the dynamics and particular coseactific factors that lead to the

evolution of certain transition pathways, the process itself can be managed in order that
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the resulting regime change is steered towards set goals doba2010; Turnheim et al.
2015).
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Figure 3.6. Multi-level perspective on transitions.
Source: Geels and Schot (2007)

Foxon (2013) expands on the traditional MLP theory that transition pathways arise

through the dynamic interaction of technological and social factors at different. scales

These interactionare mediated by the actions thiree mainactorsin the UK: Quil

Society; Market, and Government The three actorbold influence ovethe transition
processhoweverusually only one of these will be the dominant force emasequently

will determine the outcome or new regime in their favdewxn 2013). Foxonet al.

(2010) and Foxon (2013) suggeststhree possible transition pathways Thous and

FIl ower sé, OMar ket Rul ewsabhslapedbydth€adomibhantadtor Coor di n.
within a transition process. For examplehousand Flowers represents a traositi
originating in civilup®@cappyoaank, at meotr ewawlod
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transition with concerns for equity, biodiversity and the environment and may result in
de-centralisation and dgrowth; Market Rules represent a pathway most similainéo
current regime, whereby the energy market has minimal interference from government or
civil society and remains centralised and dominated by the existing large energy firms;
finally, Central Coordination sees an active role for the government in (asnothgrs)
selecting future energy technologies, stimulating the energy market directly and indirectly
through influencing customer behaviours and placing regulations otbuids Foxon

et al. 2010).

Low carbon transition represents more than a chamget he enertiggsoaegi m
challenge in terms of making sure societal costs, risks and benefits of that shift are
di stributed in a way that can be consi de
Therefore, there are increasing calls for sdemhnical and energy justice framings to be
re-conceptualised as oneEnergy justice transition frameworks focus on either
Ahumani si ng otechrmical Bameworls (Ferkiasi ebal. 2018); or emphasising

the social and material structures and praeesavolved in shaping the speed and
trajectory of transition (Bridge et al. 2013) which influence to whom the costs and benefits

of transition may fall throughout the energy systeproduction distribution,
consumption and waste) (Bouzarovski & Simco0& 2, Healy &Barry 2017; Monyei et

al. 2018).

In humanizing socktechnical transitions Jenkins et al. (2018) integrates the-tbneg

energy justice approach (recognition, procedure and distribution) into all levels of the
MLP framework (niche, regimand landscape). At a niche level developraaran be
exclusionary. For exampldenkins et al. (2018, p. 69) point patectric vehicles at a

niche leveln ave soci al and environment al benef
widening gaps between the althy and poor, as well as potentially raising new forms
and geographies of injusticeo. At a regi.|
vacuum based policy making that @Al ocks i
for a number of yeardenkins et al. 2018, p. 70). Finally, at the landscape level, placing
energy justice as a priority here, can lead to cracks in the regime level that would allow
niche level innovations that incorporate it to break through more readily than those that
do nd. However, changes at the landscape level are incredibly slow moving, political and
imbued with seHinterest, as such it may fall to niche, regime and wider society to

pressure the landscape into change.
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I n their fAwhole energytspssemi appr tleahgy @wodal
451) highlight the role of existing soeexonomic structures in creating dependencies,

whi ch can Al eccakr boount & nmeow altoiovons by Al ocking in
in carbonheavy developments for a numbef years. Additionally, concerns for

employment opportunities or regional growtthich arecurrently dependerdn fossil

heavy energy technologies, but that would be reduced bgdolon alternativeshould

be legitimisedRe-framing just energy transith as a need for divestment in fossil fuels

illuminates: thedebilitating influence current carbdreavy energy incumbent actors have

on transition progres#justices for those impacted by the current regiamelinjustices

created bylow-carbon transion. This makespossiblethe identification of specific

changeswhich facilitate transition andlso addressnergyinjustices.Healy and John

(2017, p. 453put forward thapoliticians and policy makersay a pivotal role in their

decisionmaking for exanple, regardingenergy subsidies, the energgonomy or in

creating pathways or new options for labour and citizens who otherwise may become

istr and ecdrldon teassitidn pragresses

While both approaches to conceptualising a just energy transiffen, dhey share a
strong premise; that without integrating energy justice and transition theory totmther,
carbontransition risks replicating further or worsening uneven secmnomic and
political distributions of power, opportunity and represeatat This can occur by
disenfranchisement, exclusion from transition process, increasedesmciomic gaps
and causing those with the least political and secmnomic capacity, including those
currently marginalisedto be disproportionately negativefffected by distributions of
transition costs and benefits. Additionally, they both highlight the role of powerful
incumbent actors in slowing and diverting transition, Jenkins. é2@18) point to the
landscape level of the MLP while Healy and John {@3Qface back injustice to its root

causes within the energy system as a whole.

These insights are important as lgarbon transition is increasing the range of energy

generators and their distribution spatially. This is evident in the UK where energy pol

has expanded the ability to generate and prof
to the public sector, third sector and community groups and households. This new usually
smallerscale distributed energyoductionraises new issues of justicgjch questions

have asked why are some households able to produce energy and therefore generate some

form of income or bill reduction, while others cannot? And, what differential impacts
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may this hold for those who can or cannot participate in energyitioans in such a

way? Such questions have received some attention within the literature which has largely
focussed on how policy affects the inclusivity and fair access to epeoguction For
example, the FIT and RHI allow households who installtanbonproductionin their

homes to benefit from reduced energy bills (as they coaslueir own energy first) in
addition (in the case of FIT) to exporting surplus energy to the national grid and
generating an income. However, due to the initial finanoiastment by the household

to install such technologies and level of autonomy over the building structure itself,
energy production schemes have been criticised for benefiting wealthier;ovamee
households (Walker 2008; Stockton & Campbell 2011; Bitiedir et al. 2013). The
inequity between those who can generate energy and those who cannot is worsened
further as all energy consumers in the UK have subsidised such schemes, regardless of

income level or energy consumption.

While transition pathways amubssible energy futures for the UK derived from the MLP

are debated, there is no doubt that the MLP has been important in furthering
understanding the dynamics of energy transitions. In particular, the role of the regime and
the possible barriers it carrgsent for transition, such as inertia, lonkand path
dependencyHoxonet al. 2010; Jenkins et al. 2018) which can be evident in different UK
scenarios. However, MLP, and transition literature more generally, have been criticised
for a number of reasenSome of this is in relation to the way existing transition analytical
frameworks, in particular the MLP, can overly homogenise what are in reality diverse and
complex relationships between and within structural levels (Smith et alB)28idactors
(Raven et al. 2012). Similarly, critique has highlighted that the framework does not easily
account for notpath dependent developments, for example, forms of disruption that
could occur at any stage of t hedaybepaenhway
different elements within each level are unaccounted for as they are bound or partitioned
in both space and time (Smith et al. 2@1Bssletzbichler 2012).

The nationakentric view that is employed within most transition research, partigularl

that using MLP is problematic (Bridge et al. 2013; Raven et al. 2012). The focus on
national level, especially for transition research that focuses on the UK, is in part related
tothe closeinter el ati onshi p between ngtboénahrbev
energy utilities in the UK and the high level of dominance and influence these actors have
over the current energy system (Turnhiem et al. 2015). This regime operates under a
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highly centralized governance system and via a centralizedtinfcture of production

and distribution (Hannon et al. 201Bpxon2013) with high levels of embedded stnk
costs leading to lockh by actos and built infrastructure and consumer behaviours
leading to embedded consumption habits (Bridge et al. 2018dition, the reliability

of energy and relatively cheap prices the current system in the UK have added to
embedded consumption behaviours, which all in all, presents a strong, stable regime that
holds many obstacles for niche development and eventuaieediange (Hawkey et al.
2013). However, it is possible that the centralised nature of the energy system in the UK,
with its limited number of actors makes transition more streamlined and easier to govern
(Committee on Climate Change 2018). Regardlesslythamics of lowcarbon transition

is changing the configuration of the current energy system. It is becoming increasingly
decentralised with increasing numbers of diverse actors that vary in scale and motivation.
This means that it will be increasinglylikely that the energy system and its modes of

governance will fit within the existing MLP model.

Finally, most niche level innovations, at least initially, occur at a local or regional level

(Smith et al. 2018). Neglecting differences in spatial scaleeaean that the full impact

of developments at a niche level, or how these developments may be nurtured to push

into the regime, may not be fully understood. For example, Essletzbichler (2012, p. 796)
suggests that the develnapgndsare likelyftohéppematr gy r e gi
a fAoaoneodo or peripheral regi onal l evel, t hese
these regions to reduce their imports and even generate revenue from sale of their surplus

energy. This can impact not only their lbtzvel energy regime and economies but also

the broader national regime through possible scalmgand replacement or

transformation of existing regimes that operate at a national (§sdtetzbichler 2012)

Additionally, ignoring locality will inevitably lead to a limitednderstandingf niche

developmenand why such development is spatially uneven (Raven et al. 2012).

Therefore, transition theories must more adequately actmusitalar, spatial and place
specific factors can only offer a partial understanding of iiansdynamics. This holds
implications for transition management and policy and practice (Loorbach 2010;
Turnhiem et al. 2015). MLP as a dominant framework within the literature for exploring
energy transitions currently does not fully address theseemflng factorsjnstead
dominant transition literature focuses on lasgale national transition dynamics or

comparisons between countries. As some have highlighted, a geographical perspective
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has the capacity to account for these and other missingitvaaselements (Raven et al.
2012; Bridge et al. 2013; Hanson & Coenen, 2015; Faller 2016and because
comes to energy, geography al ways matter:

3.4 Accounting for geographies: A spatial justice framework

Byi ncorporating geographical perspecti ves
spati al processes shape energy systems ;
understood (Bridge et al. 2013, p. 332)isExpand existing understandings of transitio
processes and the outcomes that may result from predominantly temporal and structured
process analytical frameworkahich without a spatial focudyave limitedaccuracyin

predicting future imaginaries, otimited effectiveness when applied to policiaad

practice. It has been recognised in recent years that a geographical focus on energy
transition is needed as energy is a fundamental element in the development of spatial
differentiation, affecting physical, social and political distributions of valoe power

(Calvert 2016; Bridge et al. 2018). It is such elements and how they are distributed across
space, creating places that drive forward energy transition. Thus, energy transition
trajectory will be informed in large part by wherartsitionis taking place.There have

been a number of studies that have approached energy transition research with a spatial
lens €.f. Raven et al. 2012; Fuller 2018gnneti et al. 2016; Bouzarovski & Simcock

2017). This section will unpack how geographic concepts afesplace and proximity

have advanced transition theory before identifying their synergy within a spatial justice
framework which may be the most appropriate geographical lens for exploring energy

transition.

Scale refers to a number @dmponents of the energy transitidinom a societechnical
perspective scale identifies niche, regime and landscape levels while energy justice refers
to scales of costs and benefits arising from engngguctionprocesses (Sareen &
Haarstad 2018). Coittering scale from a spatial perspective allows a widening of the
concept, including the physical scale of energy production and consumption i.e. micro
(household), mes®(bregional regional) and macro (national, global) (Turnhiem et al.
2015). Spatiakcale can also refer to scales of power and the capacity for action of the
actors involved, i.e. energy importer versus exporter or energy producer versus consumer

(Bridge et al. 2013; Turnhiem et al. 2015). It impacts upow political power is
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organised and exercised over space, or within different places, be it streets,
neighbourhoods, cities, regions, nationally or globally. Whereby local civil innovations
or organisation can be interpreted as small scale and national institutions or national
energy poviders being large scale, however, even this is open to interpretation, especially
if factoring in global actors in which case they become large scale and the national and

civil/local actors reduce in scale accordingly.

Within the current regime in theKJat a political level the status quo of largeale
centralised transition solutions prevails, in part due to preferences for a more easily
managed central system and a dependence on large scale energy producers for reliable
energy supplies (Bridge et &013). This leaves smaller scale energy producers or niche
innovations politically marginalised, affecting their access to available finance and
energy markets. Marginalisation of small scalecdrtralised projects at a national level

could possibly comtbute to norengagement of people working and living within smaller
community or town scaleduringtransition While societechnical transition frameworks

help to exemplify these issyesrgely attributed to national level logk and path
dependency (Bwkey et al. 2013), there is a growing body of research that now addresses

the lack of attention to transition at different scales (Hanson & Coenen 2015).

For example, some research has focused on exploring the importance of inter
relationships at different scales as a means of advancing transitional projects and
innovations and the interplay between technology, regime particularities and actor agency
(Fuenschilling & Truffer 2016). Other research has used scale to focus on specifically
subregional orregional dynamics and the actors driving transition forward at this level
(Hodson & Marvin 2012; Spatk Rohracher 2012ylattes et al. 2015)while the inter
relationships and interplayf actors between different scales has also received attention
(Truffer & Coenen 2012) with some suggesting that this area in particular is still under
theorised (Matte et al. 2015). Research wiularegional orregional focus has tended

to focus on urhn locations such as cities (Bulkeley et al. 2011; 2014; DaVinght &
Wiersma 2013; Hawkey et al. 2013; Rutherford & Coutard 2014; Bouzarovski et al. 2017)
with little attention to date paid to narore or peripheral regions and the unique
characteristis within these regions that may influence transition within these places. Such
scaling down of transition research would be of benefit in the UK where, as per section

3.2, it is evident transition trajectories differ between devolved countries.
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Places ca be both absolute, physical spaces and/or locations that are used by and hold
that meaning to people (Bridge et al. 2013), this can be highly diverse and individual.

I ndi vi dual i nterpretations of place are
wol do through their hi storical, cul tur al
(Creswell 2015, p. 18) along with more tangible factors such as the physical location of
the place, its landscape or environment and history (Longhurst 2015). These differences
affect how places are experienced and lived which in turn impacts upon how transitions
progressin these placegEssletzbichler2012 Shove & Walker 2014 As energy
transition is likely to impact upon cultures and lifestyles (Rotmas & Loorbach 2008) this

in turn will impact upon how energy is embedded within local landscape and built
environments, and the different ways consumers may access and use energy in different
places(Shove & Walker 201¢ This too plays a role in determining the formeokrgy

transitionand illustrates the spatiality of transition processes.

I n addition to places being 6lived spaces
use them, they also have different #fnrel at
include endowments, social relations and conventions. These physical and socially
created assets can lead to spatial differentiation between places, whereby the levels of
knowledge, skills, capital, social capital and identity that they influence inrmyract

upon the distribution of resources, products, services and amenities (Raven et al. 2012).
As most of these endowments are largely the result of human activities, they are
themselves subject to continuous evolution over time as -secmgraphics ah
economies change, some are present regardless of human activity. For gRamplec a |
natur al resource endowmentso (Hansen & C
features or natural resources (Baker & Mehmood 2015) that hold some form of value,
cultural, social, political or economic. With regards to {oarbon energy, resources of

value could be in the form of waterways (mirgdro), highland plateaus (wind turbines)

or south facing fields (sold?V). As such, in addition to local infrastructureaeity and

social acceptabilityHansen& Coenen 2015)the availability of natural resources could
somewhat dictate whether lesarbon transions area viable option for some places and

if so, what types of technologies may be used and at what scale.

Other endowments that differentiate and define places are human created and therefore
relative. These can include sodemographics and cules which impact upon
knowledge, behaviours, social structures and capital and social capital (Raven et al.

65



2012). In relation to lovcarbon transitions, these may influence the ability of different
places to plan and organise transitional energy projectdegelop and progress
innovations (Baker & Mehmood 2015). Research has demonstrated that places of current
socialdepivationare also places of land degradation and have little community capacity
(Robbins & Rowe 2002, cited in Middlemiss & Parish 20107560)meaning that, at

least as the current energy transition stands, these same places are likely to experience
transition in a more passive way. For example, through simply paying more for their
energy (subsidising renewable energy policy) (Bickerstal. 2013) or through being
selected as viable sites for private foarbon energy production developments (Cowell
2010; Cowell et al. 2012). Therefore, these places are likely to have little say in what
technologies are pursued, in what locations ahdtwnpacts there may be on landscapes
and economié§. However, more affluent places with high land values and high social
capitalmay be in a stronger social and financial position to actively pursue-eadwn
transition of their choice. This is whassues of lockn and marginalisation of alternative
energy developments within the current regime become apparent, whereby even places
on the best positions to pursue loarbon energy projects may experience difficulty in

realising their plans.

Forinstance at a community scale, energy production projects owned in some part by a
community themselves have gained a reputation both politically and within the literature

as being a means of not only creating income, but, of increasing community cohesion,
development and resilience (Haggett & Aitkin 2015). In order to start a community
energy project anthenbenefit from these positiga high level of agency, social capital,
expertise, organisation and time Gommunity capacity (Middlemiss & Parish 2010,

p. 7560; Adams & Bell 2015) is required from individual community members.
Communities wit ho utbotake éinenedypaoduation projed forwaede d e d
will find it extremely difficult to take advantage of communityeegy production.
However, research has demonstrated that not
(Bristow et al. 2012), but that communities with low capacity also tend to be those in
poverty and experiencing social exclusion (Robbins & Rowe 26&2] in Middlemiss

& Parish 2010, p. 7560) suggesting that those who most need the benefits that a

community energy project can generate, may find it hardest to achieve.

16 Section 6.3 explores experiences of lasgale and community lead energy production
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Community capacity with regards to the sharing of benefits that an energy praject ca
bring is not just confined to community owned projects, but also those owned by external
agencies such as energy companies, who offer community benefits (usually monetary
annual payments) to Nnaffected communitie
instances, the loose application of community, usually based on geographic boundaries,
can be positive in that a wide range of different social groups can be considered part of
the community and therefore benefit, however, questions have been raistx: @ity

of different groups to assert themselves within such discussions (Bristow et al. 2012).
Other instances of perceived inequality within communities is possible if the project is
funded through a cooperative model for example, in which only tivtbefinancial

capital to invest would see direct benefits (Haggett & Aitkin 20Ibus these projects

have the potential for being exclusionary to those within a community who for various
reasons are not positioned to participate. This can cause ew dimisions between
different social groups who are perceived to have benefitted and those who have not
(Walker & DevineWright 2008; Hobson et al. 2014). Policies and political rhetoric have
been criticised for disguising suchéommunity divides or irguities by using terms such

as Al ocalismo, Al ocal 06 and Acommunityo v
creating perceptions of inclusivity and community homogeneity (Walker et al. 2007, p.
75).

Endowments can also be considered in the material fobarptace for example, in past

and current land use or in its building stock. These material endowments can impact
greatly on how lands designatedndon the energy needs of people living within the
buildings. For example, studies have demonstratedribay areas within the UK, with
industrial pasts that have left the land largely degraded have been highlighted as key
places for energgroduction(Cowell 2010). This links with social endowments, whereby
these places are also typically socially deprivaal] therefore less able to influence
energy development plans (Cowell 2010). With regards to concepts of social capital,
social networks and knowledge exchanges, research has explored the effects of these on
niche management and regional energy projeagféBg et al. 2013), the scalp of
innovations into regimes (Longhurst 2015) and hpeasonal social networks as an
influence on consumer behaviour (Catney et al. 2013). The research carried out by
Seyfang et al. (2013) consisted of a survey sentocalt the existing community energy
projects within the UK (at the time), to establish how and why the groups had developed

and what their general activities were along with their networking activities within the
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energy sector. They found that over 80%tloé survey respondents had used their
networks to either give or receive help and that this had been between energy projects
within the same localitiesThus,not only are actenetworks important for maintaining

community energy projects, but so is prokiym

Proximity thenis generally regarded as an important positive factor for network building,
collaboration, knowledge sharing and ultimately innovation progression (Seyfang et al.
2013). It should be noted that proximity, as with space, can be botisalui@ measure
whereby there exists absolute physical distances between places or actors, and a relative
measure whereby close collaboration, shared interest or aims can bring actors closer
together relatively even though they may be absolutely distae(Reat al. 2012). Relative

or relational proximity, and the emergence of knowledge or innovation clusters has
received much attentiomithin the literature (Rotmans & Loorbach 2008), but, the effects

of absolute distance on energy transitions has recaiwach less. For example, as
mentioned, much of the transition research that has a regional focus has studied transitions
in urban areas such as cities or core aréasse areas are generally physicailglose
proximity to smaller towns and also have iy amount and variety in scale of resource
assets. Tiis transitions in nostore physically proximately distal locations, wigwer

and limitedvariety of resource assets and may (or may not) have higher amounts of

natural resource assets is likely highly different.

|l ncorporating geographical | ensd such as
transitions highlights the multiple interconnections between energy and space. It
illuminates how transition trajectory is a sctézhnical procesdut that it is also a socio
economic, sockpolitical and therefore, fundamentally spatial process. Thus,
understanding transition involves unpacking plgpecific, socieeconomic and socio
political processesvhich interplay within and acrogsultiple <alesto affect gatial
differentiaton. Furthermore, within differentially spatialised placedility to be
recognised, to be involved in transition proceseety make use of endowments fairly
ande x per i enc e fountmderi ontaplacesgelative spatial positipatial
justice could provide such an analytical framework as it already brings together
understandings of the @ependencies between spatial difference, scales of power, and

ability to access and usecially valued resource.

Work has commenced in adopting a spatial or spatially just framework within transition

literature. Such work considers the influence of various scales (of places, actors and
68
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energy developments) and spatial difference exertaasition trajectory, including how
0justod it iI's or 1 s not (Sareen & Haar st
concepts of socitechnical transition and energy justice transition with spatial concepts

of scale, spatialization and relativity tovestigate energy transition in Portugal. Their
approach was fAresponsive to characteri st
to the political economy of their context while retaining cognisance of justice

i mplicationso ateddnif@alndt ntéhragdi tsioocniso ar e f
concerns which Aplay out in different W
Haarstad 2018, p. 630). Ymeti et al. (2016, p. 96) adopt a spatial justice lens to
investigate how lowcarbon transition whsl t conceptualised in |
devel opment o can actwually be wused to f u
economic or political power. This disenfranchisement is carried out for the benefit of the
nation (large scale), where the caats paid by the villagers (small scale) via processes

of accumulation by dispossession. As Metnet al. (2016) point out, a spatial justice lens
highlights how such even distributions of the costs and benefits of transition are reflective

of already uneen spatial distributions of social, economic and political power. In this
way, a spatial justice lens is key facilitating the mobility of energy transition in a way that

avoids such repetitions of uneven distribution.

Understanding the effects of scaledadifferential spatial justice is essential for
understanding how and why energy transitions occur in different places. By introducing
scale to transition research and scaling down from national levebtonaland sub
regionalscalenew paths are exped that allow exploration of a number of other factors

that have bearing on how transitions may unfold (Matte et al. 2015; Raven et al. 2012).
For exampl e, it all ows for deeper wunders
locations, how economibjstorical and cultural factors shape how people live in different
places and thus how they may view transition processes and what may be acceptable and
achievable in different places. It allows for the exploration of the interplay of power
between diffeent actors at within and between levels, such as operators, planners,
engineers, politicians and local residents and the impact they have in shaping energy

transitions through the development of innovations and on a local level, changes in culture

and behai ours (Faller 2016; Matte et al . 20
evolutionary <c¢changeo (Faller 2015, p . 8
technology is culturally contingento (Br

resairce endowments in addition to social, cultural and economic endowments ata place
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based level is essential in understanding why transitions occur in some please (and not
others). Therefore, energy transition cannot be understood as a homogenous national
process, it is more likely and evident in the literature that transitions can occur
simultaneously in different places and will be unique to the opportunities presented within

each place.

3.5 Conclusion

Energy transitions are highly complex and dynammcpsses that involve changes to
existing energy regimes thateinfluenced by a wide range of factors from political,
energy and wider economic conditions, social and cultural and also natural and
environmental. Thus, energy transitions in turn are likelgave causal effects on all of
these factors. Energy transition also involves different scales of organisation, power, and
innovation and it occurs in different ways in different places. Diversity between how
transitions manifest in different places danattributed to scales and amounts of natural
local resources, local (social) resources, local histories and politics and also wider
influences such as national policies and the embeddedness of the current regime. While
there is a wealth of literature dosed on understanding the dynamics of energy
transitions, much of this has done so using the MLP and as such much of these elements

have been somewhat neglected.

The view of energy transition from a UK perspective focuses on policy drivers that aim

to create regime change towards transitional goals. It provides a perspective on how at a

national leveltheregime is changing and in what ways, it also allows to a certain extent

energy injustices to become evident. However, it treats the nation as a hoousgygrece

with transition likewise appearing from this perspective to be uniformly progressing

across this space. Indeed, due to the dominance of transition viewed as a national scale,

it can be <challenging to derifudiffereit nsi ght s i
technol ogies and transition pathwayso (Georga
ignores the spatial elements of kmarbon transition, not least important because of the

spatial distribution of energy systems and increasing distribofi@mergy generators,

but also because spatial injustices are already present and will affect how, by whom and

where transition will progress.
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Over recent years research has been carried out that addresses issues of scale, place anc
space(Essletzbichler 2012; Raven et al. 20B2idge et al. 2013; Faller 2015). Further
demonstrating the importance of these concepts and advancing transition studies and
theory. However, while this literature focuses on regional energy transitions, much of it
is done so from urban and city perspezs (Bulkeley et al. 2014; DeviAd&right &
Wiersma 2013), leaving understandings of energy transitions from-arban or non

core perspective undeeveloped. Exploring energy transitions from this perspective is
essential for the advancement of tréiosi theory, as transitions are highdpatially
contextual and therefore, n@ore or peripheral transitions are likely to be highly
differential to that of urban or city transitiond'hus, while energy transition
understandings remain incomplete, so tath attempts to manage or steer transitions
towards specific goals (Loorbach 2010). This has political implications on a national level
for the UK whereby lowcarbon transition is essential for meeting international targets
(DECC 201%; 2016) it also hold issues for justice whereby there remains a risk of
reproducing already present uneven spatial distributions of social, economic and political

power.

The next Chaptefocuses on Wales thighlight the connectionbetween processes of
spatialization, spadi justice and energy vulnerabilitfhese processes affect the relative
spatial positioning of Wales within the UK but are also in play within Wales, affecting
spatial differentiation of intr&Vales. Such peripheral positioning also affetiie
interplaybetween multiple and mul§icalar spatial processes witbmestic scalenergy

vulnerability.
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Chapter 4Energy peripheries: Spatial injustice and energy

vulnerability

4.1 Introduction

Peripherality is commonly explored as parecbnomic corgeriphery models, used to
understand uneven economic development between places at ghilmadalor regional

scales. Alternatively, social constructionists understand peripheries as imagined,
marginal places, socially created through thiiference from centraplaces but not
necessarily related to development. In each instance, periphery is used to define places
that are different from and outside of the core. Capitalism as the dominant world system
has shaped core cultures and nommaany countries, including the UKs aresult,such
cultures and norms hold strong focus on economic functions such as consumption and
growth Consequently, peripheries as understood from a social constructionist perspective
can be representative of se@conomic values. The strong economic element present in
social peripheralization creates a link with economic peripheralization. Further
strengthening this link are understandings of economic processes as fundamentally social.
Therefore, peripheralizatioof place involves both economic disadvantage and processes

of social and political marginalization.

Relatively weaker social, economic and political position also affects private investment,
with smalllabour pools and sales markets, in addition to issafepoor transport and
energy infrastructure means peripheries are less attractive to capital. Asieaargrket
commodity, energy access and affordability are directly influenced by such interplays.
Poorenergy network coverage in peripheries, formed in part by widerpasighery
dynamics affect energy accesdt also holds implications for energy affordability
whereby network losseg.f. Hammond 2000¥lue to longer transmission distance to
peripheriesncreases the price of energy, or where lack of network access necessitates
alternative energy is sourced, usually at higher price. Such material energy structures can
influence energy practices -whfedeby mMobgbkerfrpgl
influence the use of multiple energy sources and the use of equipment with the capacity
to run without electricityHigh volumes of energy inefficient and hartiemake efficient
housing stock in some peripheriegeans that satisfying energy needs emuire higher

levels of energy consumption.

72



Overall, energy has and continues to play a key role in uneven spatial development, based
on how and where it is sourced from, who it is distributed to, for what purpose and at
what cost. Interplaying with otheelements of spatialization, such &sl a c k of
aggl omeration advantageo or the Atyranny
contributed to the economic growth in some areas and decline in others. Such processes
are visible at national and regionstales and are affected by both material energy
structures as well as social structures and their inte(@lagve & Walker 2014 The
intertwined and inseparable relationship between spatialization processes and energy
holdsimplicationsfor energy vulnerability, again at multiple scales. At a domestic scale,
the six energy vulnerability drivers as outlined by Simcock and Pet?Ol&) can all be
spatially contingent when considered from a peripheral perspective, implying increased

likelihood of energy deprivation in the periphery.

Drawing onbroader literature as well as the exampl&\@flesthis chapter illuminates

the connectios between processes of spatialization, spatial justice and energy
vulnerability. Wales as one of fodevolved nationsf the UK is relatively peripheral in
terms of its economyand political and social representation and power. This weak
position margina i z e s sn@&dd amd anbitions overall, but also in terms of epergy
wherebydecisions regarding energy developments above a certain scale are taken by
central UK government reflecting wider national needs. Additionally, regulation of the
energy market and infrastructure is beyond the controls of Wales and is carried out by
central regulators Ofgem. Within such structures Wales will experience difficulty in
altering its peripheralitand meeting the energy needs of its population. Spatialization
processes are at play withiregions of Wales, for example, differentiating rural
peripkeries and pefirbanValleys from urban centergt this smallerscale (despite
heterogeneity between periphejisgnilar social, economic and political marginalization

of peripheries holds multiple negative consequences for energy vulnerability neahifest

at a domestic scale.

This chapter starts by unpacking cperiphery development, after which connections

are made between such spatial processes and spatial justice, most notably how energy
production the resources needed to produce it, network digtoib and energy prices are
positioned beyond periphery control. Finally, the chapter focuses on the interplay
between multiple and mulicalar spatial processes with energy vulnerability at a

domestic scale.
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4.2 Spatial differentiation: Corperiphery develpment

Traditionally, the concept Operipheryd i s spa
economic, development and social studies to indicate a location that has economic,
cultural or political disadvantage. To be peripheral, a place has to be on theepeadp
something, therefore, when exploring issueparipherality comparison is often made

with a coreor centre in terms of economic prosperitgonsequentlyspatial peripheries

are usually derived and measured by comparing levels of economidyabgtveen
different geographically boundeateas using market accessibility models (Bell 1996)
most commonly in the form of coqgeriphery models. By using ceperiphery models

to explore issues of uneven economic development at various scales econdmic a
development geographers initiated a model that has heavily influenced development
policy on a global scale since the amoheteenth century (Gregory et al. 2009; Ottoviano

& Thisse 2004).

Initial core-periphery theories were pioneered and advanced nwitiaide, economic,

development and political geography disciplines. One of the most prominent theories was

the 6dependency theoryd of Frank (1969) who a
(core) and undedeveloped (periphery) countries. Capitalistddanarket economy mean

that production focused on market exchanges, but the exchanges between core and
peripheries are characterized by the monopoly the core holds over markets (Simon &

Ruccio 1986). Developing countries are in weak tragiogitions assuch, their trade

with the core takes an extractive form, exacerbating their existing underdevelopment

(Simon & Ruccio 1986).

Later, the O6World System Theory6é was develope
divisions oflabourand the share of the wealth derived from slatfour was unevenly

spread globally and in a geographical form, as some countries are able to exploit the

labaur of othersfor their own benefit. This uneven spread of economic activity is due to

a social orgaization of the workforce (c.f. Frar®67)andis attributed to the capitalist

economy. Wallerstein put forward thad ue t o capi tali smbds i nnat e
accumulation of wealth, it is only logical that those countries already in the strongest

econome positions will seek to remain so by both retaining and growing economic

power. Inevitably those countries will need to expand their markets to other economically

weaker countries who can provide koestlabour, as well asnatural resources and
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productsthus perpetuating the position of powerful core and weaker periphery countries
(el-Ojeili 2014).

I n the 1990s 0New Ec o+nmagneccor@ariphgrymadgelbag 6 ( N
aneconomic and neolassical perspective (Pain 2008). Informed by priorclassical
devel opment theories such as O6cumul ati ve
capitalist logic, NEG was pioneered by Krugman (1991) and further advanced by Fujita

et al. (1999). NEG seeks to make epeziphery modeling mathematically rotbusnd

take into account cosperipheries in places with few natural resources, which likely
developed in different ways to those with natural resources (Copus 2001; Ottoviano &
Thisse 2004). NEG cofgeriphery models focus on mescale developments, thet

they largely focus on changes within single countries or regions while retaining a

dichotomous dialogue between two different locations, cores and peripheries.

Simplified, NEG coreperiphery modelspropose key factors that contribute to the
agglomerative effects in a core comparative to a peripkést, NEG proposes that it is

more profitable for firms to concentrate production activities in set locations as opposed

to being more widely dispersells t hey <can take advantage
(Ascaniet al. 2012, p.3)Second transport costs are accounted for, highlighting the
benefit of firms servicing markets close to their area of production as the cost of transport
reduces a products prdftility (Ascaniet al . 2012) . Finally, A
account of the wider benefits firms achieve through concentrating production activities,
for example, through taking advantaged of
(Ascani et al. 2012, p.3) allowing them to further increase their efficiencies. These
industryagglomeration$iold impacts orsocioeconomicsvithin the area also. As more

firms are established and grow, so too does competition in the market, thossttiof

living for residents in the area will decrease due to the decrease in local price index
(Forslid & Ottaviano 2003)The attraction of economic activity and employment leads

to population increases, further growing the labour pool and trade n{&dmstid &
Ottaviaro 2003).

The outcome of this is a circular feedeffect (Forsid & Ottaviano 2003where wer

time, core areas gain in population size, economic activity and industry investiment

in turn attracts further population and industrial growth. Areas peripheral to the core will
experience opposite effects, of depopulation due temogtation and both public and

private disinvestment, Il mpact iatign, heatthf, r a st
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educational, cul tur al a n docideeonomigshrinkagee r vi ces o
(FischefTahir & Nauman 2013, p. 9).

Thi s i sreanfieetifng processo that-spatial i nf or mec
development which strongly determingkether it will grow or decline (Hudson 2015,

p. 27). The selfeinforcing nature of corperiphery development, in addition to its

foundati on i n capitalist systems, |l eads to
gualitativeo di ff espaescoeestimb ¢Hudsane2l5, tp.h25). t wo
Additionally, trajectories of either thrive or decline can become lcakéhyrdal 1957,

Hirschman 1958; Krugman 1991). Thus, uneven development, and spatial differentiation

as characterized by coeperiphery is syrmolic of, and indeedcrucial tq capitalist

economic development (Smith 1994) and once initiated can be difficult to escape.
However, it should be noted that as dndpl aces
characteréaccordingly to the-Smth&Hgpenopl e const
1994, p. 13), peripheral places may not always be considered peripheral and core places

will not always be core. This is especially relevant within a capitalist system where

ficapitalist developmemesults- inevitably and unavoidabhyin capital erodig the place

specific conditions of profitable production
p.30). After such profitability is removed, capital flows to new places, leaving even places

already considered peripheral, further economicallgdiiantaged.

Uneven development has also been theorized using Marxian political economy theories.
Such theories argue that within core and peripheral areas themselves, interral socio
demographics are continuously at play, creating rridecarchies whereby the
population is split by income levels, class, education, gender and race. In many places
this can result in sections of these populations being segregated or peripheralized. For
peripheralized populations in core areas, this often means living inlylgrogrilated
neighborhoods, on low incomes. This impacts on many things from public investment in
schools and local services, to how well housing is maintained. With regards to education,
when public funding is limited in areas where the population aeadrstigmatized, this

runs the risk of continued stigmatization for the next generation of those people. This
creates further limitations in changing where or how they live. This process can also occur
in peripheral areas, whereby seeiconomic dividesan lead to further peripheralization

of people who are arguablgireadyliving in a periphery.
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Coreperiphery models, and NEG ceperiphery models in particular, have received
some critique, because they assume a high level of equilibffemexamplejnitial

contexs such as the number of available workers, their wages, and market outputs are
assumed to be the same in different regions. Also, as noted by Copus (2001) NEG based
modelsofcorgger i phery are fAdriven al @opsst200&8,x c | u
p. 539) and agglomeration pulls. While there is no getting away from the existence of
these differences in costs between core and periphery ardeastaivhen considering
traditional heavy industries, there is an argument to be made tlyaotind of the service

sector and decline of heavy industry should alter the formation of the models and
understandings of how core and peripheries develop (Ottoviano & Thisse 2004).
Additionally, due to improvements in infrastructure and communicatiootates, along

with the growth of the internet anecemmerce, some argue that peripheral development

is becoming increasingly defined by aspatial elements (Copus 2001; Grimes 2003).

Critique of coreperiphery model$asalsoidentified that they often facs on the core
dynamics and secondary peripheral impacts instead of exploring periphery dynamics in
their own right (Hayter et al. 2003). Copus (2001) addresses this criticism with an analysis

of traditional peripheral development based on NEG regionalpmiphery models (see
Figure4.1). Copus (2001) suggests that traditionakyipheralregional agglomerative
disadvantage is attributed to causal, contingent and associated elements. Causal elements
are those that are created by the remoteness of paipilaces relative to core centers

of popul ation and economic activity. The
and transport costso that can be measur e
Athe tyranny of did4)wveharebg additioralacesis sithe? i tnike p
or money that would be incurred by businesses who may otherwise invest in peripheral
areas deters them and makes core areas all the more attractive for investment. The second
is the fAabsence aoft agggl ¢ Bopatsi 20 0ddvVv p.
elements such as the absence of markets, demandbanuipool. Contingent elements

are dependent on the presence of causal elements, these can include higher costs of service
provisions and low levels of newubiness development and innovation. Finally, are the
associated elements such as sparse populations, dependence on primary industries, poor

infrastructure and poor political power.
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and are continuously influenced by space (Lefebvre 1991; Harvey 1996; Massey 2005;

Soja 2009). Socieultural influences that will vary betwegreople and groups create

meaning and value attributed to spaces, which may differ between those living within the

space and those outside of it. Such meanings and value are relative as well as symbolic,

they will also be subject to how a place is positbnelative to other places (Massey
1994; Pritchard & Morgan 2001; Murdoch 2006). These claims can be applied to core

and peripheral places, first, the degree to which a space is symbolic and representative of

the dominant social culture and values will etetine its meaning and importance

(Creswell 2015). Those spaces highly symbolic can be understood as core places, while

peripheral places will be those that do not fully represent these dominant cultures and

values and can become stigmatized. Second, awteperiphery are relative concepts,

meaning each is at least in part defined by its relative position in relation to the other. So,

for a peripheral place to exist, there must be a core place that it is peripheral to.
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Coreperiphery concepts simplify complex processes into simple terms that immediately
invoke understanding, increasingly such understandings associate core or periphery with
classifications of urban and rural. These simplifications also lead to genévakzand
stereotyping, with core and peripheral places perceiving the other negatively. Social
theory argues that it is those within society that hold economic, political and socio
cultural power that determine and distribute normative rules and valuese{8er &

Ingram 1993). Spatially these elements of power are usually concentrated in core places,
meaning he core will #Areproduce and refl ect
unconsciouso6 of the cultur alolOfpr28)nTdus,as k p
due to the relative position of power of the core compared to the periphery, it could be
argued that the negative perceptions and discourse of the core are more influential and
therefore more damaging. Oversimplification of complerasons for differences
between cores and peripheriasan that material issues such as low employment levels

or social and economic deprivation become viewed as cultural problems instead of
development or economic problems (Erikkson 2010). Such percemiengurther

legitimized in media and political discour@éscherTahir & Nauman 2013).

Negative perceptions and stereotyping of people and place have wide influence and
material outcomes ir epr esent ati ons are often more
infl uencing our actionso (Vanolo 2010, p.
and consequent dominance, along with economic wealbhsideredsymbolic of merit

and hard work (Jones 2015also projects representations of itself, culture #egtyle

as superior to peripheries and as markers for peripheral assimilation (Allen 2003). This
includes when core development is contingent on peripheral resource exploitation, for
example in the f or matwherenatarél refoeeaseoamoved p e
and sold for profit elsewhe(glayter et al. 2003, p 16). In such instances, peripheries are
often expected to be grateful for cangestmenteven though peripheral economic gains

are generally limited to lowgkilled employment opportunities (Knowles et al. 2008) and
further economic Ainstability, crisis an:i
19). Often, stereotyping and stignatat i on of Awhol e regions
fosters and |l egitimizes the fAterritoraldi
material and symbolic resources suabregional regional, national or trangational

scal e o -Tahk & Naurhaa 203, p. 9). Stereotyping of peripheral places can also
affect institutional arrangements and practices (Shields 2002) whereby political decisions
around economics and wellbeing for example, are taken on their behalf by the core
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(Botterill et al. 2000) andra not necessarily in their best interests (Schneider & Ingram
1993).

Material peripheral formation has traditionally focused on the influence of economic

forces and presence of natural resource®wever, contemporary theorization

understands that suclcanomic forces are themselves socially produced and also

interplay with wider social and political processghich, along with historical and

cultural influencescreate meaning and value that is attributed to space (Heatherington

1998; Harvey 198, Massey1992). This interplay of values, meanings, actions and
processes fAfilters through the web of i nter c
(Harvey 2000, p. 218 continuously producing knowledge, meaning andteriality
(Schmid 2008 Thus,coreper i phery devel opment i s Anot | ust
distribution of natural resources and the influences of nature on economic geographies,

but [arises] out of the constitutive social r e
categores and territorial divides are therefore a product of social forces of politics,

economics and culturarticulated through the influence of the spatial (Soja 2009). As

political, economic and cultural forces are unevenly distributed within society,

spatidization is also unevenly experienced and creates places of domination, exploitation

and marginalization (Lefebvre 1991; Hayter et al. 2003). Themeriphery conceptan

thenbe used to understand spatial differences in econquiitical and social peer and

thus recognize places that are at risk of domination, exploitation and marginalization

during lowcarbon transition. Currently theorizations of the spatiality of energy

vulnerability or transitiorare emergindc.f. Hagg et al. 2012; Baker et aD24; Balta-

Ozkan et al. 2015Calvert 2016Bouzarovski & Simcock 201 Bouzarovski & Triado

Herrero 2017; Simcock & Petrova 20Mieller 2018), few have considered explicitly

the influence of corperiphery processeshilis there remains a gap in understanding the

interplay between processes éripherality energy vulnerabilities and lewarbon

transition.

4.3 Spatial injustice and peripheralization: The case of Wales

Spatial justice holds its origins in works by Harvey (197®)arding justice and space

and was discussed under <concepts of ATerritor
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these conceptsd spat i alwerp explergu etcatrégioralsor o n
derritorydscale, raisedjuestionsas to theapplicability of the concepts to smaller scale
spaces. Further critique was levied at the concept due to its dependence on social justice,
raising questions as to whether a concept of spatial justice was needed as it only appeared
to highlight social justies in space. Such critigues have been somewhat addressed by
Soja (1980) and Pirie (1983) who highlight that while social structures, interactions and
indeed justice or injustices occur within spaces, space itself is a social construction, as
such, the saal and the spatial are @mnstitutive and mutually reproductive. In other
words, the social production of space reproduces social structures including elements of
injustice (Dike¢ 2001; Soja 2010). For this reason, spatial justice can never truly be
sepaate from social justice.

Mostrecently spatialjustice is understood to encompass both elements of material spatial
distributional inequalities in addition to the processes that produce and reproduce such
inequalities (Harvey 1996; Dike¢ 2002; Soja 2010)doing so, spatial justice provides

an Aintentional and focused emphasis on t
i njusticeo (Soja 2009, p . 2) . Spati al
discrimination, political organization of ape and geographical development, all of
which impact upon the spatiality of socially valued resources and opportunities to use and
benefits from these resources. This can include location and availability of public
services, employment and education a#l a& infrastructural resources such as energy
productionand distribution networks. In this way spatial justice highlights wider forms

of social injustice, which due to the materiality of human existence and the dialect

between society and space, haveiapaonsequences.

Uneven development that creates core and periphery places can be understood as a form
of spatial injustice whereby core places are systematically advantagedomically,
culturally and politically- compared to peripheral places (HayR2003). As peripheral
development creates a sedinforcing vicious circle of disadvantage (Copus 2001,
FischerTahir & Nauman 20183 peripheral spatialnjustice can toobe circular As
understood by Soja (2009, p . 2) spatial
uneven geographies that are produced through -spatial processes act to recreate

further uneven development and resource distribution.

17 See als®ection 2.3
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Examples of corg@eriphery dynamics and spatial injustice are available around the globe
and at multiple scales. Within the UK there are mamamples of corperiphery
dynamics at play. Wales is a peripheral UK country in many respects including
materialy, as it occupies the Western fringe of the UK (see Figite economicallyin

terms of its relative economic outputs; politicalhaving only recently gained its own
government which holds limited powers thather devolved countries; angocially,
evident in how Wales and Welsh people are perceived by the rest of the UK, most notably
the corgdEngland, and howstereotyping and stigmatization remain largely unquestioned.

Each of these aspects of peripherality is unpacked below.

<4 Scotland_~

>~ e
“  Northern
< Irelandy,

Y

A England

Wales(

Figure 4.2. UK constituent countries
Source: Author

Wales was conquered in the late 1200s and later annexed in 1536 by England, during

which English rule and law was imposed and the Welsh language, one of the oldest in

Europe, was banned (Pitchford 2001; Pritch@ariorgan 2001). A class division also

took place where gentry assimilated to English norms while culturally Welsh peasantry

worked land under the mixed English and Welsh elites. As Pitchford (2001, p.45) states,

during such subj ugact iaogng rfietshsei otna ragreet ss toifg neatthinz e
Already existent and loneld EnglishWelsh division followed by later Welsh class

division,l ai d foundations for oehferie@ampkeaalBd percepti
Report on the State of Education in Wales reported that Welsh people were
fdegener at e. . : dirty, ignorant, bi goted anc

i mmoral; violent and viciouso (cihngesd i n Adams
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superiority and Welsh inferiority persist today in media and political forum&@hock
2018;Cosslett2018)and are ubalanced byVelsh views due to kck of Welsh media
(Public Policy Institute for Wales 2017). A recent example of publidtieshent of

Welsh culture and language occurredTine Timesnewspaper in 2018 after it was
announced Plaid Cymriua Welsh political party had raised a petition opposing the
proposed new name for the Severn Bmg dge:
that a motorway bridge linking their ragodden valley with the First World is to be
renamedé They would prefer it to be cal

vowel s, such as Ysgythysggymlngwchgwch B

Perceptions of Walessaundeveloped are perpetuated by economic measures and
comparisons with other UK countrieEngland, Scotland and Northern Ireland. In most

i nstances Wales Al anguishes atd43an®4)botto
indeed, Wales has had the kst GVA per capita of the UK countries since 2001
(National Assembly for Wales 2018%)However, as Pritchard and Morgan (1998) point

out, Wales has been the most successful of the UK countries in attracting global
investment, but in terms of internal UK investment it receives the lowest levels. This is
attributed to theontinued negativperceptions held of Wales and Welsh people, by other

UK countries (Pritchard & Morgan 1998), thus highlighting the dualistic interplay
between economic and material outcomes with social perceptions and prejudice. Morgan
(2006, p. 190) argues that the Ne8buth economic divide between, notably Wales (and
the North of England) with the South of

i nequality in the Unit egeiph&rality i dob only evideMa | e s
at a national level, considag economies of EU countries, the UK (including Wales) has

the second largest economy contributing 16% (Gross Domestic Product (GDP) per capita)
towards the total EU GDP (Eurostat 2017). However, Wales contributes only 0.5% GDP
per capita, positioning itsaone of the weakest economies in the EU overall (Eurostat
2017a).

Wal esds poor economic position is often
decline ofWal es 6s coal a n the 18084 (Bdtterill eb a. 2G00).rAt ilss i 1
peak, oal mining in Wales employed over 250,000 people, which by the 1980s had
reduced to around 25,000 (Beatty & Fothergill 1996; Milbourne & Mason 2017).

Currently employment is limited to few hundred people in e@@&st mining or mine

18 See also Section 7.2
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restoration. However, @ from securing an income, it is questionable how nmicte

labourand the wider communities economically benefited from such indusiiiese

huge profits were generatethis mostlyii s | i pApgentd 2013 p. 323) fromwWales to

the benefit of externahdustry proprietors (Carte% Jones 1989)it can be argued the

cost of such development was paid by the mineworkers and their families who

experienced lowewages in Wales thaime UK averagepoorer housing, poor education

andpoor health (Pitchford 2001)The landscape and natural environment too bore cost

as N mi

ne

owner s

approached

t he

and as

was given to the environment during mine excavationbre sourcing and dumping of

waste (Milbourne & Mason 2017, p. 30he dominance of heavy industry with largely

unskilled labourforces and consequent high levels of unemployment in its decline

reaffirmed existing stereotypes of Welsh people beirdward and Wales itself being
B r This agaimhighlighs ithe iotérglayg of d

sociceconomic processes in the formation of core and peripAeryhighlighted in

t he

fibackwaters

of

section4.2 stereotypes and stigma interplay witihey material issuesuch as, slow

economi

c

devel

t o

become

opment

cause

a comm

2001,

and

ev

ultimately becoming a truism. Thus, weak economic development becomes a self

inflicted lack of hard work or merit (Jones 2015) unrelated tewbntext of historical

legacy and contemporary subordination.

Il Highest GVA
[ JLowest GvA

Mean total weekly income (£)
(Total number of areas = 7,201)

(381)
(1,073)
(1,752)
(2,310)
(1,685)

1,109 to 1,707
907 to 1,108
754 to 906
615to 753
341to 614

Figure 4.3. GVA per head of populatio
Source: Office for National Statistic
(2015)

Figure 4.4. Incomeestimates 203/14
Source: Office for National Statistics (284)
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As perSection4.2, stereotypes and stigmatization of peripheral places legitimizes action
that result in their exploitatioiWhile there are numerous examples of such processes
taking place in Wales (c.f. Milbourne & Mason 20173%taking example may be the
flooding of the Afon Tryweryn Valley in North Wales in 1965 to create a water reservoir

to service the English city Liverpo{Griffiths 2014). Capel Celywas also a culturally
significant place for Wales, one of the last remaining completely Welsh speaking villages
that up to the point of its inundation maintained a traditional Welsh way ¢flifieourne

& Mason 2017)Ten farms were also dispersed frim area resulting in the sale of their
farming equipment and stock and the loss of their cooperative community (Griffiths
2014). The plans were contentious and protested by many people and the overall process
and outcome typifies cofgeriphery socigolitical dynamics in several ways. In the
positioning of O0bigdé versus 6smal | 6, of
i ndustrial & agai nsandobdEma@ldiiaihriosnta § 6 Wegl rsi hcou |
2014, p. 453).

Politically, Liverpool City @uncil applied for an Act of Parliament, thus negating any
requirement to consult with Welsh planning authorities. Despite the bill being voted down

by 35 out of 36 WelsiMPs, it was approved overall by Westminster (Savifleberts

2015). This highlightshie powerlessness and disregard of Welsh civic and political
opinion. The treatment of the Welsh community and wider protesters by Liverpool City
Council was callous and indifferent, and the council refused to hear any objections.
Indeed, after the fact, litas become known that Liverpool City Council chose to flood an
area of Wales over uninhabited areas in England as they could obtain water at lower cost
to potentially resell at a profit (SavilldRoberts 2015). This is perhaps a furtaffront

to Waleswhere£4.5 billion per yeacould begeneratedhrough water sales to England
(Osmond2012) but due to trading restrictions on wateq renumeratiortan be made

for such trade (Jones 2015; Nation.Cymru 20P8ptests againshe inundation did not

end after the event. On two separate occasions attempts were made to explode the dam or
its machinery. Today an unofficial monument to the valley has been painted onto a
derelict wall reading o0Cof i vwch HDrwewerry n &
its cultural importance in Wales this wall has not been officially protected or recognized

by the Welsh Government and has suffered several acts of vandalism, including in
February 2019.
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The flooding of Trywerymwas not the first usef Welshresourcdor UK-national needs

For example, the expulsion of over 200 farms in the west of the Brecon Beacons for
military training has been cited as causing a major divide between predominantly Welsh
speakingvest Wales and predominantly Englispeakingeast Wales, as prior to thiise
Welshspeaking farmsonnected the two (Griffiths 2014These actions haveeen
connected with the slow dissolvement of the Welsh lang(@g#iths 2014. Tryerwyn

was a turning point for many in Wales who resentedack of Welsh political power

and autonomy and/or who feared the Welsh language and culture were dying out. Indeed,
Tryerwyn coincided in time with already actjymit somewhat radicAlVelsh-Nationalist
movement. Thus, Tryweryn is recognized as symbolizing the resurgence of Welsh
politics, increased calls for devolution and increased recognition for the Welsh language
in Wales(Milbourne & Mason 2017)

While the establishment of the autonomous Welsh Assembly Government ihd999

brought more political powers to Wales, devolutio&ss not been as complete as in
Scotland or Northern Ireland. Wales does not retain full control over many policy fields,
including water, transport and energyn example of thigs in transport policywhere

Wales has fewer devolved powers tt&eotland and Northern Irelalid Additionally,

while Wales holds 11% of UK rail track, it has only received 1.5% of rail funding since

2011 (Welsh Government 2018c). The limited power over its transport networks has led

to debatearound passenger faresraf passengers in Waléscur thehighest cost rail

travel in the UK (Staffell et al. 2018lso, theWelsh Government requested devolution

of rail powers, during creation of, and after passing oWtaées Ac(2017), which were

rejected ¢ee Tablel.1 for devolved transport power§inally, plans tcelectrify the Great

Western Mainlinewere scaled back in 20I@sulting inplansto electrify theline to

Swansea beingancelled Thi s deci si on has been deemed
Government (2018c, 12) especially as the electrification had bémmalded as a means

of connecting smaller cities in England and South Wales with London and thus increasing
bi-lateral flows of employment and prosperityow there are concerns that in Wales
Ajourneyltiamebewit be si mil ar(WdsbGovenmene achi
2018c, p. 2)

19 See Sections 3.2 and &#rd Chapter 6or further discussions of Welsh devolution
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Table4.1. UK Transport policy devolution

Limited Totally Totally
Mostly* Mostly Totally
Limited Totally Totally
None Limited None
None Substantial None

*Note.Devolution of rail powers were increasadderThe Welsh Ministers (Transfer of Functions)
(Railways) Order 2018
Adapted fromMackinnon et al. (2010)

There is also concern that the higppeed rail link (HS2), being developed at the same
time, from London to Birmingham will have a negative impact on the Welsh economy.
Furthermorethe nondevolution of rail powers to Wales means that rail developnients
Wales and England wittontinue tobe considered togetherhis impacs the amount of
block grant® afforded to WalesAdditionally, as Welsh and English rail infrastructure
budgets are combined, spending in England, for example on the HS2, resedisdad
money available for Welsh rail devel opmer
estimated that Walesds transport budget
to the HS2 (ap Gwilym 2015Altering this context to a degree is tlaalditional funding

has been secured foail improvements in Wales vidne Cardiff Gpital Regiondeal
(CCR).The CCRis predicted teencouragencreased economic activity in Wales. The
Cardiff City deal in particular will receive £1.229 billion in fundiover 20 years, £375
million from UK Government and the rest from Welsh Government, the EU and 10 Welsh
Local Authorities within the CR region(National Assembly for Wales 2017). Of this
funding £734 million has been designated as funding for a newo regstem for the

region, including rail and other travel facilities (National Assembly for Wales 2017).

Fragmented devolution has led to tension between the UK and Welsh governments,
further aggravated by each being led by opposing polifeaties and feeds into
specul ation that Wales i s p.htle). Theiunesen and

allocation of devolved powers in Wales compared to other devolved countries is regarded

X9gThe block grants are the element of the devolve
the UK Government. Once the block grant has been determined, the devolved administrations have freedom
to maketheir own spending decisions in areas of devolved responsibilities within the overall totals.
Spending by the devolved administrations is not funded exclusively by the block grant. The devolved
administrations are also funded Ifjocal and devolved tax venues, other revenuaising powers

(including fees and charges, and sales of goods, services and assets), grants from European institutions, and
borrowingd (HM Treasury 2018, p. 2).

87



as unfair and unnecessary (Upton 20E9pecially arond areas that are perceived to

affect the Welsh economy, such as energy and transploet tensions over policy

devolution have gradually produced concessions from London. For example, with the
passingofth®valesAct n 2017, a new O6reserved power s mo
whereby areas outside of the Welsh Government powers are listed with anything not

included being devolved. This model is now most similar to Scotland and comes into

effect in Wales on31April 2019.

In line with coreperiphery concepts whereby peripheries experience economic, social
and political disadvantage relative to cof€spus 2001FischerTahir & Nauman 2013

Hayter 2003)Wales is a periphery of the UlKlowever, within Waleprocesses of core

and periphery are evider@ore places include the southern cities of Cardiff and Swansea
within urban Local Authorityareas such as Swansea, Cardiff and Newport, with
peripheral places, generally speaking, baireas that are spatially located north of these
cities. Such areas includgredominantly rural Local Authorities, such as
Carmarthenshire, Ceredigion and Poyarsd Valleyd.ocal Authorities such as Blaenau
Gwent, Merthyr Tydfil and Rhondda Cynon Taf (&tacs for Wales 2008). For rural
areas, peripheralization has been a long process, starting in the main part due to
industrialization in the 1800s which saw the migration of vast numbers of the rural
population into new centers of industrial activity ylla 1957 Milbourne & Mason

2017. This activity concentrated on natural resource extraction (most notably coal) and
transportation to urban dock areas for use in the metal industry or export. Industrial
revolution also interplayed withagriculture, offeing new opportunities for
mechanization, reducing the need for large numbers of hlabanr(Yang& Zhu 2010).

As such, rural aream Wales have become peripheriebaracterized by sparse and
widely dispersed populations anelative weakeeconomieseliant on agricultural and
manufacturing sectors. Over recent years, the public and tourism sectors have become
more prominent in the economy. THalleys were where much of tleatractiveactivity

of thelndustrialRevolution was based Wales however, they have continued to suffer
negative effects of the sudden loss of such industries during the 1980s. These negative
effects include high levels of economic inactivity and unemployment. Both areas
generally have weaker economies than urbamters reflected in their GVA outputs
(National Assembly for Wales 2018a)
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Social perceptions of the areas are similarly negabivieose of Wales as a whole. This

i's particularly evident in discourse of
(Easbn 2013) and synonymous with decline and deprivation (Tannock 2015). Such
perceptions are formed by visible evidence of economic depression coupled with negative
portrayal in the media and political rhetoric. For example, Tannock (2015) highlights an
instance of representations of Mertipeoplel n nat i on al -shympogulaton as i
| acking even the most basic skills and a
2015); this was reinforced by the then British Secretary of Work and Pensions lain
DuncanSmith, who quoted from the news report and advised the people of Merthyr to
get on a bus to Cardiff where there were lots of jobs waiting. Thus, as with Wales,
oversimplification of the reasons for low economic status and the numerous barriers faced
in altering this for the Valleys becomeascharacteristic of the people who live there.
Stereotyping of places and the people within them has normative and material outcomes
(Schneider & Ingram 1993as At he fate of the group is
designates themo (tHisdhetdpsutd984gipi midéga)
devel op me nTahr & N&uman 01L&, p. 20). First, it homogenizes places and

the people within thepwhich means in the case of economic depression, regeneration
interventions may not be suited to the actual population or place. Second, when
stereotypes are essentially negative, as with that of Wales generally, or Merthyr more
specifically, they can act tdisincentivize private investments and legitimize lack of

public investment, thus impacting upon the wellbeing of the people within those places.

A further alternative spatialization process is present within these peripethesform

of thespatialiation of designated areasragionalparks™. Nationalparksfall within the
International Union for Conservation of Natdre def i ni t i on d@éft| paotl ¢
defined geographical space, recognized, dedicated and managed, through legal or other
effective means, to achieve the letegm conservation of nature with associated
ecosystem ser vi c elternatiordl Unianlfot Consarvatios Bature e s 0
2008). A result of social and environmental crisis during thdustrial Revolution,

national parks embodied beautiful, natural, clean and healthy spaces, in direct contrast
with growing industriatentres at the timdhis, in combination with @y romanticised

visions of the countryside and growing working class civil rights placed political pressure

on Government to increase access to the countrygideh until therhadbeen restricted

by private landowners. In 194%arliament passed tiNational Parks and Access to the

21 Sections 6.4 unpacks perceptions of political marginalization in the Brecon Beacons National Park
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Countryside Acin recognition of these issues and putting into law the means of creating
designated areas of natural beauty to not only be protected and conserved, but to be
accessible to the public.

Nationalparks were choseas spaces that were both outstandingly beautiful in terms of
their landscape and close to centres of population, their boundaries were overlaid onto
existing spaces of rurality and peripherality, governance and daily life. However, due to
being chosen asxemplars of natural beaufyt he nati onds finest | ands
2006, p. 224) andature and cultural heritagthey may also influence local identity,
acting as, or preserving, symbolic attributes of the nation and national identity, putting
into physical form places of legend, myths, moralities and history (Gruffudd 1995; Palmer
1999). Representingfas | i ¢ e i nulttl984np. 6 and ikcreasingly symbolic of

the nations they sit within, the character, ecology and culture of each national park is what
define them and gives them symbolic and economic value. National parks as such are
Asacred cent r e $aited irsPaimerhil999),9a8dlare afforded hot only

special designations, but aldifferentrules and governance relative to other landscapes.

In addition to the concerns around poor living conditions in industrial centres, national

parks alsdormed part of a solution to concerns of growing urbanisation and its spread

into the countryside, offering a means of preventing urbaawdfm certain rural areas.
Perceptions of the countryside as fAdbetter, mo
man and nature worked together side by side, h
an antithetical space to the poor living conditions and social conflict within urban areas,

and are still widely perceived to offer an escape from modernity (Sharpleypgod

2011; National Parks 2018l§jonsequentlynationalparks are also places of experience,

meant to open access to the countryside for all people, most notably people living in urban

areasRu r a | spaces are often ncomsatshdngurlekad accor di |
needs o ( Ant rtbug, thglvilededpogitionth@ gfnational parksnay only

be realisedecaus®f thefunctions they serve for the centre.

National Parks overriding duties are to first conserve the landscape (and associated

habitats and culture) and second to encourage its public use. THeewegilof people

l'iving and working within them, while being act
below thef i r st t wo Opurposesod6 in priority. Here |
rights of visitors to national parlesd thdived experiencesf the rural communities who

inhabit them. The idealized vision of rural life expected to be experienced witlinalat
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parks, which is conserved via its purposes is, in effect, a romanticized vision of
peripherality. Consequently national park designation serves to maintain

peripheralization, albeit, a romanticized version.

Different peripheries withiWales- rural, Valley or national park hold commonalities.

All are located within a national scale periphenyd thus are highly influencel by
decisions made externallut also, the development of each holds some connection to
the IndustrialRevolution and to each othehis highlights the relativity of each place
Out-migration and decline in rural Wales was caused in a large part by the attraction of
secure and bettgaid jobs in th&/alleysand industrial centreikewise, the poor health

and living conditions brought on by massgration and lowquality housing in the
Valleys (and other similar areas in the UK) influenced the formation of national parks.
However, een the connection of each to thedustrialRevolution and designation of
nationalparkswere themselves influenced by core UK interests.

Additionally, despite differences between peripheral places in Wales, they are
disadvantaged due to their peripheraian in similar way$ physical distance to core
areas, few employment opportunities, low wages, poor access t0o SempoEs,
infrastructures and weak governance influence. Such disadvantage directly impacts the
lives of peripheral communities in the pemt and in terms of future prospects. For
example, low public spending impact numbers of essential sersiogs as educational
services and subsequently impacesducational attainment and employment prospects.
Poor infrastructures and power to alteerthresults in low agglomerative advantage,
increases the tyranny of distance and living costs for peripheral communities. Weak
governance influence, especially in terms of government institutions and political

representation means periphedieseds are rarely heard, recognized or addressed.

In terms of energy, spatial injustices thal¢o peripheral disadvantage is likely to hold
direct and indirect impacts on how energy vulnerable peripheral communities are. For
example, lower incomes aridgher cost energy affect energy affordability while poor
energy infrastructures affect energy access. It may also follow that due to weaker social,
economic and political positions, in addition to characteristics such as sparse populations,
peripheries ray be more likely to be favored as locations for new energy developments
without gaining substantial benefits that come with ownership or stake holding, repeating
past resource peripheralizatioAs Bryn et al. (2017) highlight, lowgarbon energy

production in Walesis unlikely to be economically transformative without Welsh
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development of supply chains, R&D processes, maintenance and ownéhghiack of
social, economic and political power held by peripheries in comparison to cores also
implies inhibitel ability to change their peripheral position and create more just

landscapes. This is explored further in the following section.

4.4 Spatialized energy vulnerability

Energy has huge impacts upon both material and social space. Spaces of energy
production and consumption are often physically bound to specific geographical
locations, with production depending on the energy source and how it is being extracted
from the plysical environment, and consumption depending on the form the energy takes
in being used by consumers (Bridge 2010; Bridge et al. 2013). Thus, whether during its
extraction, transportation of consumption or its secondary uses, as in how it harnessed to
create raw materials or larggcale manufacturing, energy has and continues to play a
huge role in the creation of the various landscapes including the uneven development of

core and periphery.

Historically energy played a major role in the economic devedoprof countries that

are commonly <considered dAadvanced, i ndustri a
Afdevel opedo (Chow et al. 2003, p. 1528). As e
technological and economic dewavaiahblipyefnt 6 ( Chow

fossil fuels within countries, such as the UK, enabled them to play significant parts in past

energy transitions, including tHadustrialRevolution of the 1800s (Hammond 2000).

Being at a forefront of such change and over a resoured) tbat had almost limitless

capacity and influence over social structures, economics and politics meant that the UK

was able to rapidly develop and grow their economy. This reinforced their global

hegemonic position gained during colonialism and hasredsthat even when direct

hegemony was lost, and world economies shifted from heavy industry to a focus on
finance and service industries (Pitzle 2004),

core.

Regionally, within the UK, the impact that energy hascigating spatial core and
peripheral places is materially visible. Its past power is evident in the still present

industrial hubs of thdndustrial Revolution, urban centers such as Manchester and
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Swansea; the old peripheries that serviced these industrizs, the more remote
coalfields and docks of the North of England and South Wales; and the continued sparsity
of population in rural peripheries after vdabour migration. As with global core
peripheries, past regional ceperipheries in the UK renraidespite the decline in heavy
industry and energy that was required to fuel it. The current material structure of the
energy system in the UK also continues to follow old industrial patterning. The strongest
and most extensive network coverage and maivepatations are typically located close

to densely populated urban areas, in order that they may be used to their maximum
potential and therefore maximum profit (Soja 2010). This spatial arrangement contributes
to the creation of core and peripheral sgaocé energy access that mirrors existing
economic corgeriphery structures. It also means that places spatially distal to the core
energy network will not experience the same reliability, affordability or access to energy
(Roberts et al. 2015) as it cost®re for energy producers to service remote areas and
areas of low population (Sovacool et al. 2014). As such, energy costs in Wales are some
of the highest in the UK (House of Commons Library 20)1@nd for peripheral areas
without access to mains gastwork alternative fuels are again, more expensive (Senedd
Research 2014). In this way energy interplays with other peripheral disadvantages to

make business development in peripheries less attractive, reinforcing peripheralization.

Pol i ti c a lmited powahtaolieeenargyddictionand network regulations mean

that despite being a net exporter of electricity, itncdmse such supplies to the benefit

of the Welsh population. Additionally, energy ambitions that do not fit with national
ambitions can be curtailed by the political core in Westmingter.u st r at i on i n
restrictions over large scale energy developsegtently came to the fore when the UK
government declined to support the Swansea Bay Tidal Lagoon (SBTL) development.
The proposed lagoon was envisaged as a pathfinder development, meant to test tidal
lagoon technology in the UK and if successful comreetine development of further
lagoons, the size of which (inddaWatt [MW] capacity) is currently outside of Welsh
Government remit. The development had gained support from communities close to the
project,development consent from UK government and a fililompledge from Welsh
Government. It was also subject to an independent review in 2016 which found the

devel opment woewlrdetcsaou s(eHefinndor y 2016, p. 89

I donét believe there would be any deb
this was the rigt thing to do, even if it ended up as the only lagoon constructed
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T but I would expect it is much more likely to be seen as the decision which
started a new industry, and all done at the cost of a small number of pence to
consumers each yeéilendry 2016p. 89).

Despite this, the SBTL wamable to secure a Contract for Differerf€éD)?2 with the

UK Governmentastheost was deemed not fdfivalue fo
woul d be dAvariableo (Department fB&EIS] Bus
201&) . Critiqgues of this deci si oweatifespar ar
of the lagoon, inclusion of this factor in financial calculations makes the SBTL
comparatively lower cost in the longerm (Messenge018) highlighting inkilt bias
against tidal energy technology and other renewable energy forms (Hendry 2016). This
decision appears symbolic of the reduction in renewable esefggidies implemented

by the UK Government since 2015, with no renewable energy targets set tK thiter

2020. The change in priority of renewables comes as increased priority is placed on
nuclear energy. In Wales, in synchronicity with SBTL debates, the UK Government has
tendered and approved a CfD for a new nuclear reactor at Anglesey, North(Wglta
Newydd), althought was notunwelcomedby Welsh Governmentnvestors in this

development have recently pulled out so for now its future is uncertain.

At a regional level there can also be conflicts between Welsh Government energy
ambitions and Welsh communitieBhe Welsh Government views lesarbon energy
transition as a means of diversifying and growing its econamalthere is the ambition

it o cr eat elowacarbonesctoani onnayb Ifeo,r Wal es o0 and to
cabon renewable energproduction(Welsh Government 2012, p. 5). Changing the
source of energy necessitates new en@myuctiontechnologies are built in Wales.
Welsh peripheries with natural resourcespace suitable for renewable energy
development, sntlapopulations and weak economic and political poweld limited

ability to take advantage of such opportunities for their own be&eiith peripheriessk

being exploitedas in previous rounds of development that required Welsh natural

22 CfDs are a reverse auction that pays a subsidy to developers -ghtban energy which is a flat
(indexed) rate for the electricity they produce for 1&rgdBEIS2018) . The rate is the
a Ostr i &pece foreledrieity reflecting the cost of investing in a partidalarcarbontechnology

r mo n €
i ness,

gued t

ndiffer

fand the déredemeaser @rofcedverage GB madi®H et3). price for e

Should electricity prices increase above the agreed rate, the additional cost is metLbw-tabon
Contracts Company (LCCC) (a governmemined company), should the cost fall below, the developer
pays the LCCC the saving. This way the@lepers and electricity customers are protected from dramatic
changes in the market and risk for investors is reduced.
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resource, such as coal mining and metal industries, forestry and water (c.f. Milbourne &
Mason 2017)

As energy has permeated modern culture and plays a part in creating social norms, lack
of enegy consumption whether through lack of accessibility, unaffordability or personal
choice- can be seen as a form of deviance and lead to marginalization, social and political
exclusion and stereotypind=or example, & economies grow, so too does energy
consumption (Chow et al. 2003; Fankhauser & Jotzo 2018), with energy itself becoming
a major el ement i n the evolution of soci
economiesSubsequentlyas energyis increasingly needed for some of the most basic
day to day activities and its consumptiena means of participating in soetoiltural

norms, those who do not consume energy at an equivalent level to others in their society
cannot participate fully in normal relationships and activiflesvitas et al 2007) The

inbuilt bias of the energy system towards capitalismemahomic growtimeans that for

many people, either through their additional energy needs (Ells\oeths et al. 2015;

Snell et al. 2015), low incomes (Middlemiss & Gillard 2015) or lack of connection to
mainstream energy sources (Roberts et al. 2015), purchasing thg ey need can
become unaffordable. Therefore, for many, participating fully in a society where high
levels of energy consumption are normative is extremely difficult, negatively affecting
social structures, social inclusion and mental he&ltrringta et al. 2005Walker et al.

2016 in addition to morbidity, health, wellbeing and life chances (Barnes et al. 2008;
Day & Walker 2013; Sovacool 2016&illard et al. 201).

For Wales and its peripredrregions peripheralization has in part been driverebgrgy.
Additionally, peripheralization inhibits abilities at all scaleslézideenergy source and
location ofproduction energy distribution, and energy cdss$.Figure4.5 conceptualizes,
elements of peripheral disadvantage and energy are interlimkednerous messy ways,

the presence of each element and driver, either singularly or in combination, holds
impacts for other elements and drivers, including the reinforcement of their presence.

This demonstrates the embeddedness of energy within pelighgon processes.
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Figure 4.5. Elements of peripheral formation combined with associated energy vulnerabilities.
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Energy vulnerability

Acknowledging eneng  embeddedness within spatialization processes infers possible
spatial contingery of energy vulnerabilitiedVithin the literaturehe spatiality of energy
justice (Bridge et al. 2013; Bafazkan et al. 2015; Yenneti et al. 2016; Bouzarovski and
Simcock 2017) and energy vulnerability (Bouzarovski 20Day & Walker 2013
Simcock & Petrova 2017) have begun to be conceptualized. However there remains a gap
for the empirical exploration ahe influence of space and spatialization processes on
energy vulnerability. Aper Section 2.4most recently the causes of energynerability

have been attributed to six driving forcégcessto energy sourcesiffordability of

energy either through the cost of energy or as a relative household expenditure to its
income; Flexibility to change energy source or systdmergy Efficiency of building
structures or household energy systeNeedsthat create a greater energy requirement
such as health, age and lifestyle; @rdcticessuch as socigultural norms that may
require energy wer-consumption (Simcock & Petrova 2017, p.432). Each of these

vulnerabilities potenti&} holdsspatial contingency (see Talle).
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Table4.2. Energy vulnerability drivers linked to peripheralization elements

Access Lack of ability to access energ Poor regionadsubregional
appropriate for household energy infrastructure & old
needs domestic energy systems

Affordability High ratio between costs of Remoteness from core increase

fuels anchousehold income fuel costs

Flexibility Lack of ability to change Energy infrastructure and place
energy service provision specific building style create
61 e cnkd
Energy efficiency Disproportionate high loss of = Domestic energy systems and
energy building style can be plaee
specific
Needs Greater energy requirements  Aging populations, reliance on

due to personal circumstances transport

Practices Lack of knowledge, socio Placespecific coping practices
cultural norms and/or energy systems

Adapted fromSimcock and Petrova (2017)

For peripheries in Wales, all the spatially contingent energy vulnerabilgpsaato be
present. Evident in poor energy infrastructures (gas and electrich whupled with
distance from centers of enenggoductioncreate difficulties in access and affordability;

poor energy infrastructure and dominance of older harder to heat or insulate homes means
there is little flexibility for households to change their energy source or energy efficiency;
faster rates of agingopulations can increase energy needs as typically older people
require higher temperatures for longer periods. Additionally poor transport infrastructures
coupled with services deprivation and limited local employment necessitates a reliance
on personalransport, necessitating a need for increased energy consumption in the form
of vehicle fuel which together with other running costs adds strain to household budgets;
lastly there are plaegpecific energy practices, such as the use of solid fuel rangerspok
developed to overcome poor energy infrastructures but that contribute to increased energy
consumptiof®. As peripheries in Wales appear to possess all six energy vulnerability

drivers, the likelihood of experiencing energy deprivation is enhanced.

Energy has and continues to play a key role in uneven spatial development, based on how
and where it is sourced from, who it is distributed to, for what purpose and at what cost.

Interplaying with other elements of spatialization, such as (lack of) aggitiorer

23 Experiences of these drivers of energy vulnerability are illuminated in Chapter 7 and unpacked further
in Chapter 8
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advantage or the o6tyranny of distanced t
affect decline in others. Such processes are visible at national and regional scales and are
affected by both material energy structures as well as social structheestertwined
relationship between spatialization processes and energy holds consequences for energy
vulnerability, again at multiple scales. At a domestic scale, the six energy vulnerability
drivers as outlined by Simcock and Petrova (2017) all agpdeve spatial contingency

when considered from a peripheral perspective, implying increased likelihood of

instances of energy deprivation for such places.

4.5 Conclusion

Energy takes many forms, materially energy is a natural resource (or generated from
natural resources) and requires physical extractigoraduction andit is distributed in
material spaceEconomically energy is a market commodiandsocially energy is a
necessity for multiple components of evelgy life. While this list is not exhaustive, in
these different forms energy plays a fundamental role in creating both material and social
spacesand in the development abre and peripheryCore and periphery development
represent spatially organized uneven power relations, where peripheaes
disadvantaged relative to the cdqf@opus 2001fischefTahir & Nauman 2013)The
circular nature of periphery development meansgbapheral diadvantages both create

and reinforce their relative weak position to the caneluding marginalization of
populationneeds (FischeFahir & Nauman 2013). Spatially arranged marginalization
can createbanal and overiprejudice towards places and their plgtions This
undermines peripliey @bilities to assert their needs politicallyhinders economic
developmenand restrictsiccess to socially valued resourcekis isa spatial injustice.

As energy and the natural resources needed to generate itdygagkey role in uneven
spatialization processes, they are also fundamental to the creation of spatial injustice.
Spatial injusticeand energy injustice are connectedspgtially contingentontrol over

energy resource whether in igoduction distribution or consumption

As one of four countries forming the UK,
political position has led to Welsh human and natural resources contributing towards the
needs of the UK as opposed to those of Wales. Withahes similarly asymmetrical

dynamics are at play between regional core and peripheries. Thus, spatial injustices are
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present at a Welshational and regional scales. There are numerous examples of spatial
injustices in Wales, from natural resource expkoon in the form of water or
comparatively weaker transport infrastructure and substantially lower allocation of public
transport funds. However, energy provides a lens that most readily illuminates spatial
injustices created by social, economic and tmali dynamics that manifest both

materially and socially and at multiple scales.

In Wales the connection betwegratial injusticeand energy injustices visible at many
scales in unequal access to policy powers and disregard of civic and political
representationin the lack of autonomy over natural resouraedinability to profit from
resource trade; and lack of ability to affect the cost of energy to its own populations.
Regional peripheries within national peripheries may suffer a double disagegaBeing
affected by national level peripheralization which for example increases the cost of their
energy compared to other places. 8aditionally,being subject to lowescale peripheral
disadvantage, such as poor energy network coverage, older taftsat homes, high
energy consumption practices, kmcomes, low employment opportunities, low levels

of public services including transport, aiidrced car ownershipAll of thesecan create
energy vulnerabilities where energy acces$ordability and energy efficiency are
difficult to achieve, there is little flexibility to alter existing contexts, energy practices
meant to circumvent access issues and meet energy needs result in higher energy
consumption or higher cost energy. Thapatial injustice leads to increased energy

vulnerability, consequently peripheries are especially energy vulnerable

In consideringChapters2-4 togethetthe following research gaps arede visibleFirst,

there is a need to understand spatial driversnefrgy vulnerability; second, there is a
need to understand the spatial elements of transition; and thex is aneed to
understand both energy vulnerability and low carbon transition from a peripheral
perspective. Limited understanding of the inteybetween energy vulnerability, energy
transition and peripheralitigolds arisk that spatially contingent energy vulnerabilities

will remain unaddressed and possibly lead to spatialized fuel poverty. It holds a risk that
transition benefits will be liméd and costs will increase for peripheral places.
Additionally, there is potential for lowgarbon transition to address issues of spatially
contingent energy vulnerabilitiebut without understanding either, these opportunities

cannot be graspedhe nat Chapter outlines the methodology adopted for this research
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in its attempt tomeet these research gaps dthdgminate the interplay of energy

vulnerability, low carbon transition and peripheralization.
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Chapters. Methodology

5.1 Introduction

This chapter provides an overview of the methodological framework which structured the
thesis examination into the impacts of energy transitions on vulnerable peripheral
communities. The research adopts a predominantly qualitatidective approactho
primary data collectionn combination with interrogation of secondary quantitative and
documentbased data. This mix of data allows fordepth understandings of personal
experiences of peripherality, vulnerability and energy sitam to be gained via
interviews and focus groups while also positioning such experiences within their wider
sociceconomic, political and cultural context. In this way, the research unpacks the
interplay between processes of vulnerability, peripheradibd energy transition,
exploring how these processes coalesce to affect how, where and why transitions occur
(or not), in addition, how energy transitions affects vulnerability and peripherality is also

illuminated.

The research understands that periglseare heterogeneous in their formation and
disadvantages, and that energy vulnerability is experienced by singular or multiple
vulnerability o6driversé which are variahb
energy transitions are understood asti¥scalar processes influenced in different ways,

at different scales by the social, economic, and political position of its actors. Within the
three key foci of this research: energy vulnerability; energy transiteomd
peripheralizationpolicy hasplayed a key role. The position of policy making institutions

in urban centres, uneven distributions across regions argkgiams of policy powers,
funding and autonomy can interplay with economic and social peripheralization
processes. Transition litéteie 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 reducingréenHouseGas (GHG)andcarbon dioxideC0O,) emissions

and increasing remeable energyroduction Fuel poverty literature has highlightéuht
misaligned policy objectivesan leave many in fuel poverty unrecognised and
consequently unassistethus, a key area of research interest centred around the role of
policy and politich governance in processes of peripheralization, energy vulnerability

and energy transitiof.he following research questions were posed:
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a) How is peripherality experienced within and around the Brecon Beacons

National Park, Wales?

How dopolitical, 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 s@gional/local scale?

How is peripherality experienced at a sigional 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 enegy 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 enetdpyerabilities?

c) How is lowcarbon energy transiticexperiencedvithin and aroundhe Brecon

Beacons National Park, Wales?

How do energyvulnerability and peripheralityinterplay with social,
economic and political contexts to influence involvementiow-carbon
practices and innovations?

How do lowcarbon energy practices and innovation impact upon
vulnerability and peripherality?

How do lowcarbon energy practices amahovations interplay with the

sociceconomic evolution of peripherplaces?

A case study approach was adopted that bound the research aremstly rural

peripheries but also sonegurbanand Valleyperipheries oMid-South Wales, UK that

arebased in and around the Brecon Beacons National(B&MKP). In this way, a broad

range of differential scales of policy and peripheral experiences could be explored that

could uncover variegated reasons for and experiences of energy vulnerability gyd ener

transition. The research used interviews, focus granipservationdocument analysis

and quantitative statistical analysis to uncover and connect the interplay between the

processes of peripheralization, energy vulnerability and energy transitioal@s W
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5.2 Methodology: A qualitative case study

A paradigm can be understood as fna set of
constitute proper techniques and topics for enquiring about that world; a set of basic
beliefs, a world view, a viewfdiow science should be done (ontology, epistemology,
met hodol ogy) o (Punch 2014, p. 351). Ontol
vary between researchers and impact to greater or lesser extent all aspects of a research
design (Blaiklie 2009). Thay it is important that the position of the researcher in relation

to these philosophies is clear in order that any knowledge claim based upon their research

is also made clear (MacIinto€hO6 Gor man 2015) .

Ontology is concerned with what exists in soogllity, the conditions of their existence

and their relationship with other things in existence. Ontological theories danduy

split into two opposing schools of thought, relativist and realist. Realists view the world
objectively, as such they belve real ity is O&éout therebo
researcher influence and occurring whether or not it is discovered or measured in a
research process, but it i's possible to
(Macintosh& O 6 Go r ma,rp. 52)OREl&tivists on the other hand, take a subjective
world view, whereby, reality is socially constructed aotisequentlythere is no such
thing as a set reality O6out thered. 1 nste
by individuals who themselves are influenced by their own cultures, histories and
viewpoints and where they are positioneda particular space at a particular time
(Bryman 2016).

Epistemology is concerned with how knowledge is known, and what constitutes reliable
knowledge. Traditionally, within scientific research a positivist approach dominated,
focusing on the use of objective methodologies (Bryman 2016) to measure reality that is
6out theredé6 and will remain so whecatbber i
replicated and obtain the same results each time. As such, positivist approaches search
for evidence or O0truthé to build or form
mostly associated with empirical studies in the natural sciences. &prtive position,
however, maintains that there are distinct differences between the natural science and
soci al science (Bryman 2016), whereby fip
made about them, soci&®bGey st @ 68 Tdsédmnples ( Ma c
that social research can never truly measure reality, as through the act of research itself,

the reality as it was will change and adapt to the research context. Additionally, as
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individual 6s perspect i \iefuence¢heipveewpoigsnance s and ¢
behaviours in different ways, their engagement in research will be highly dependent on a

variety of noncontrollable factors, from how they view the research and researcher to

how they personally feel at the time of thesi@gh. Therefore, if a social research project

were to be exactly duplicated, it is highly unlikely that identical results would be gained.
Recognising this variability, research with an interpretivist position will attempt to

understand trends as opposedruths or social law.

Different ontological and epistemological positions are more naturally aligned than

others, for example it is unlikely that research with a realist ontology would adopt an

interpretivist epistemology as the two positions conflidhveach other. This research

has been conducted from a subjectivist ontology and interpretivist epistemtiiagy

understandings gained are themselves subjective to the context of the research and the
participants, where each of these are situated sgaalturally and physically in space

and time (Macintosl& O6 Gor man 2015) . In addition, rese
Afgender eds whospeaks fromm a pafticular class, racial, cultural and ethnic

community perspecter The researcher approaches thorld with a set of ideas, a
framework, which specifies a set of questions
(Outhwaite& Turner 2007, p. 580). As such, qualitative understandings of reality are
variable and highly interpretive. Realities arbjsative and caconstructed by research
participants and the researcher, as by entering the research, the researcher inevitably alters
that reality,thus, insights gained are always partial and additionally are subsequently
interpreted by the researcheemhselves, which means, that some forms of bias will

inevitably shape such interpretations.

As different ontologies can more naturally couple with certain epistemologies,
methodologies with a qualitative approach are usually more closely aligned with

relatvist, interpretative paradigms. Considering the overall aims of this research along

with a subjective ontology and interpretivist epistemology (or overall constructivist world

view), the overall methodological approach lends itself to a qualitative ynquir

Qualitative research aims to understand social phenomena, personal views, ways of life

and soci al structures and cultures by studyi
attempting to make sense of or interpret these things in terms of the meaeopds

bring to t&Ryan@007, B8 it aligns well with interpretivist worldviews

by understanding that parti al and Amultiple r
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be accessed through understanding the perspectives of others hetsontext of their
reality (Macintosl& O6 Gor man 2015, p. 65) .

Creswell (2013) outlines five qualitative methodological approaches, narrative research,
ethnography, phenomenology, grounded theory and case study with a combination of
these suiting the rearch aims. Narrative research typically focuses on one or two

i ndividual 6s | i fe stories and experi.ences:s
While this approach may have been suitable for investigating peripherality or energy
vulnerability, itdi dnét necessarily encompass wel |l
energy transitiomas the focus would be too narrolthnography examines shared
patterns of behaviour, language and beliefs through researchers sustained emersion within
the research edext (Creswell 2013). This approach did not suit the aims of the research
which focus on variegated experiences as opposed to culture formation. Finally,
phenomenology involves the identification of a phenomenon and the investigation into
the lived expeences by people of that phenomenon and Grounded Theory attempts to
create new theory driven solely by data derived from research (Creswell 2013). These
approaches appeared to suit several of the research aims in which exploring how and why
people experiereenergy transitions is certain ways is key and new theoretical insights
are hoped to be gleaned from the research data. However, phenomenology, does not
appear to account for wider contextual factors that may shape these experiences, nor does
it allow for the wider expansion of exploring the impacts of said transitions on a wider
scale, such as groups or communities, which is also a key aim of the research questions.
Grounded theory does not use existing theory as reskarnkwork;however, the use

of theoretical frameworks forms a key part of this research design.

Therefore, on further consideration, a case study methodology was chosen with elements
of grounded theorysed tadecice sample sizand in partthethematic analysis approach

later on. Case studies are sometimes used merely as a relative bounding tool, deciding
what is to be studied (Richi& Lewis 2003; Stake 2005), increasingly and especially
within qualitative research, case studies are thoughs afethodologies, or as an overall
research strategy (Yin 2014). This can involve using the case to bound the research, but
also, to direct the overall research strategy, including data collection and how it is
analysed (Yin 2014). It is this dual apprbdo case studies that this research astbr

t hat respect, a case study met hedif@ol ogy
contemporary bounded system, or multiple bounded systems over time, through detailed,

105



in-depth data collection involving multpl s our ces of i nformationo (C
97). A case study methodology offered a framework for the exploration of personal

experiences and community experiences, while also acknowledging wider contextual

factors that impact directly and indirectly updhese experiences and transition

phenomenon.

While the ontological and epistemological considerations were important in deciding to

adopt a case study approach, so are the type of research questions, degree of researcher
control, and research timelinei(iv2014). First, research questions for a case study should
generally be fAhowo or Awhyo as these types
gualitative strategy is needed, as opposed to
guantitative approach may st (Yin 2014, p. 11). Second, the degree to which a

researcher wishes to control behaviours can be suggestive of whether a case study is the

right choice. As case studies attempt to investigate phenomena within theuorkehl

context little or no rescher control on the case are expected. This is contrary to an
experimental approach for example, that may purposefully seek to influence the
participants or phenomena under investigation in order to control for external influences.

Finally, whether the penomenon under investigation is contemporary or historical will

help distil whether a case study is suitable, for example, where the research is focused on

past events a historical approach would be better suited. Therefore, as this research design

has adpted qualitative and exploratory research questions that seek to explain why and

how contemporary energy transitions occur, accounting for external and contextual

factors, instead of controlling them, it suits a qualitative case study methodology.

Havingidentified the area of research, defined the research questions and decided that a
case study methodology as the most fitting, the next step was to identify and bound the
case. This meant deciding on whether the case would be a single or multiple @gse stu
which in turn meant considering what the primary focus of the research was, whether it
was to explore and describe a particular case, test theory or compare the same
phenomenon in different instances. This was particularly challenging as the regeaarch a
could be investigated in a number of ways, for example, a single household or a single
community project involved in energy transitions could be identified as single cases in
their own right. Likewise, two or more households and/or community projeuatd be

identified as multipleactorswithin a single case study. Finally, two or more households
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and/or community projects could be identified as two separate case studies, whereby,

comparisons could be drawn.

When considering these options, much of thtega was at least in part theoretically
driven. For example, peripheral areas could be identified by Copus (2001) elements of
peripheral disadvantage, i.e. lack of agglomerative advantage, proximity from centres,
poor infrastructure, weak governancduehce etc. Simcock and Petrova (2017) energy
vulnerability drivers could identify possible places that were more energy vulnerable, i.e.
places with difficulties in accessing energy, with inflexible energy systems or buildings,
high energy costs and poenergy efficiencies. Finally, transition could be indicated by
places where there was evidence of-lmavbon energyroduction However, practical
considerations and constraints also influenced the selection of the case study. For
examplehowviable wouldtbe t o compl ete a mul tidelpé hdas
within the research timefrardid®ersonal circumstances also meant that extending the
research to places outside of the UK, and to some extent outside Wales, would be
extremely difficult.Finally, as the research itself is part funded by the Brecon Beacons
National Park Authority (BBNPA), there was a need for it to reflect some of the energy

transition issues within the national park itself, although this need not be exclusive.

Considering the &se study criteria, it appeared that the case would be best investigated
as a fAsingle caseo (Yin 2014, p. 51) bour
the aim of the case was to explore and u
evennd ay s i t(Bryanani 2018,9.062)n this instance, the aim was to understand
energy transition as a phenomenon that is occurring nationally, from a peripheral-and non
urban perspective. Second, the case was bound to instances-cérlmwm energy
trarsition, but also as the literature suggested transitions may be unevenly distributed,

i nstances of -tdrbidon peesspectieed woald alsa lbersought. Finally, as

the literature also suggested energy transition is largely influenced by potictha
availability of subsidies and grants, the case was bound in a way that replicates some
governance and funding arrangements. Therefore, it was bound geographically in and
around the BBNPMid-south Wales.

The BBNP was established in 1957, it is one of three National Parks in Wales. As with
all National Parks in the UK, the BBNP is physically situated within a periphery of Wales,
between rural miWWales and the northerly points of SoWrales industrial valleys. The

Park overlays nine Local Authority areas including; Blaenau Gwent, Caerphilly,
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Carmarthenshire, Merthyr Tydfil, Monmouthshire, Neath Port Talbot, Powys, Rhondda

Cynon Taf and Torfaen (Table 5.1 and Figure 5.1).

Table 5.1. Local Authorities within tH2EBNP boundary
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Figure 5.1. BBNP and Local Authorities
Source: Welsh Government (2017a)

In most socieeconomic studies, peripheral places in Wales are considered to be those

that have limited access to services and employment and include small settlements or

sparsely populated areas that are proximately distal from larger urban settleraegts (P
2003; Wang& Eames 2010; Heley et al. 2011; Kitchen 2012). The Park is sparsely

populated having 33,500 people living within

its boundary equating to 25 people per km

compared to 148 people per kin Wales (Office for National Statistics 2017a; Stat

Wales 2013).
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The pattern of settl ements within the p:
farming areas, mineral extraction, and more recent commercial, administrative and
commuting areaso (Nathan Li twedi$dhadctdriseand F
by many scattered farmsteads and just a
settlemento, in the form of two small <con
(Figure 5.2) (Nathan Litchfield and Partners 2012, p. 1hg &astern side holds the
largest 4 settlements in the Park; Brecon, Talgarth, Crickhowell ansiHgyye, these

four settlements hold 46% of the total population (Nathan Litchfield and Partners 2012,

p. 11). See Figure &for location of BBNP relativet6 Bui |t up Areasd (I
in Wales).

Brecon Beacons National Level 2 Other Settlement ~ 11. Glynneath
Park Boundary Settlement outside BBNPA 12. Hirwaun
13. Llandeilo
2. Crickhowell 6. Aberdare 14. Llandovery
Level 1 3. Defynnog & 7. Abergavenny 15. Merthyr Tydfil
Settlement Sennybridge 8. Ammanford 16. Pontypool
4. Hay-on-Wye 9. Brynmanr 17. Ystradgynlais
4 Bracon 5. Talgarth 10. Ebbw Vale
L] Train Station
= ARoad

Figure 5.2. Settlement distribution in and around the BBNP
Source: Nathan Litchfield and Partners (2012)

Including the BBNP area within the case study meant that other potentially interesting
aspects operipheralization, energy vulnerability and transition could be investigated. For
example, the Park as a recognised entity, has its own planning auttiwiBBNPA)

which potentially could influence how, where and when energy transitions are carried out
within and close to the Park boundary. Additionathe BBNP has additional funds in
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the form of the O0Sustainabl e Devel opment
development projects and education in the park, again adding a potentially influential
dimension on how, where and who is involved in energy transition. A national park,
which is an area of protected land, whereby the landscape, ecology and biodiversity has
to be conserved, it is possible that climate change issues and therefore the need to
transition to lowcarbon energy is more of a concern Rark communities and the
BBNPA. Equally, conservation landscape requirements, for example, in maintaining the
visual appearance of the landscape may alter the trajectory of transition. Table 5.2

demonstrates case study criteria and assumed fit with location selection.
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Table 5.2. Criteria used to select case study area

devolved countries.

O BBNP occupiesMiecs out h Wal es, on the northern p:
centre of policy making.

O Predominantly rural, the ardws lower GVAthan urban areas of Wal@sational Assemblyor
Wales 2018p

O Rural Local Authorities in Walesypically receive less Revenue Support Grant than
authoritie$*

O Poor public services accessme settlements have no local services, e.g. access to schools
recreation and leisure facilities, healthcAnelshGovernmen2015b).

O Poor public transport links; many settlements within and around BBNP have no public tr
provision(PublicPolicy Institute for Wales 2016)

O Settlements in and around the BBNP area are a majority of sparsely dispersed settleme
villages, hamlets and isolated dwellings (BBNP015).

access, security, energy efficiency aftbrdability (Cowell et al. 2015National Grid 2018)

O Rural areas in Wales have some of the poorest energy infrastructure in(Mélesaal Grid
2018) Weaker electricity grid and approximately 50% of households not connected to mi
gas (BBNRA 2013b).Further impacting energy access, efficiency, affordability and securit
supply.

O Energy costs more to those not on mains networks, and in instances of oil and LPG, can
high upfront payments and delivery charges (Powys Public Service Board 2016).

24 For further Reveue Support Grant discussion see Chapter 6

O Wales occupies western fringe of UK and is politically @ednomically weaker than otr O The BBNPA presents an additional

governance layer which maypact political
representation and advocacy differentially t

non-BBNP areas.

OPoor energy infrastructure in Wales andOInmigrationofiaf fl uent r At

2013, p.65). may mean energy affordability
issues are less pronounced.
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O Highest levels of the most energy inefficient building stock, and buildings that are hard tc
insulate are found in rural Wales, impacting energy efficiency, flexibility and affordability
(Centre for Sustainable Energy 2015)
O Cost of living can be higher iural areas due to necessity of personal transport and energ
costs, impacting household abilities to afford ené®yyith et al. 20ab).
O Aging population in rural aregStats Wales 2017h) mpact s ener gy oéne
heat, for longer periods of the day than other population groups
O The above implications on energy vulnerability drivers may also hold other impacts for
needs and practices.
O Local Authority in the area (Powys) has highest levels ofdavbon energproduction(Welsh O BBNPA holds sustainability team and SDF
Government 2013 (at the time of research design which help residents become more sustain:
O Evidence of lowcarbon energy production at a household, community and institutional lev  generally. Advice and project assistance he
and around the BBP (Ofgem 2019a; 2019b) included energy production and consemati
O Evidence of energy conservation at a household, community and institutional level in anc ~ and contributed to the development of local
around the BBNP. companies.

O Low-carbon energy companies, including independent finance providers, have been est: O Within the BBNP transition may be curtailec

within and aroundhe BBNP area. due to BBNPA conservation purposes;
O RHI may be higher in rural area due to many homes beirgasff however, it may be encouraged for the sarr
reason.

112



5.3 Getting to know the case: Pilot studies

To bound the study as aboaedto decide omesearctp ar t i ci pant s, dear |
of the study c qRichie®d ewss@003y p. §7)An extensive lierdture

review was conducted that involved the examination of academic literature, official
documents with relation to energy productioopnsumption, accessibility and
affordability, in the UK and Wales and also in reference to the BBNP specifically.
Additionally, several pilot data collection activities were carried out, comprising
document analysis and exploratory meetings and interviétwsse pilot studies were

carried out simultaneous to many of the decisions made regarding how the case study was
bound, whether it was a single or multiple case(s) and who theactairswere likely to

be were informed by the results of the pilot investigations.

Exploratory meetings were held with the BBNPand local energy consultants The
Green Valleys (TGV) to ascertain the general context of the BBNP in relation to wider
governance aangements and funding and also in relation to park policies,-socio
demographics and specific energy accessibility and needs. Pilot participant observation
was <carried out at TGV6s Annual Stakehol
Public Service Boardonsultancy project seminar (16.11.2016). Finally, pilot interviews
were carried out between August 2016 and January 2017 with several staff members from
BBNPA, from two households, different community renewable energy projects, Natural
Resource Wales andowys County Borough Council. Each of these interviews were
carried out using the same procedures as the main data collection phase with interviews
audio recorded, transcribed and analysed. A researcher journal was maintained for
reflexivity and notes wertaken during participant observations.

This pilot stage held multiple purposes, as well as making the case context more familiar,
it also acted to identify kegctorsand specific research participants. It helped create
relationships with some key gagspers, which is essential for thedepth data needed

for a single case (Creswell 2013). With regards to data collection it provided clarity as to
which methods may work best for differemterview groups and also offered an
opportunity to trial intenaw questions. Finally, it also helped to solidify theoretical

assumptions and confirm that the energy transition phenomenon was relevant to the case.
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54 Data collection methods

A fimmét hod foc&Byparf D2OD@QV N p. 65) was chosen ¢
source of data is typicadptyh nworndemtugrmd itrog a e(v¢
2013, p. 98), which is essential for a single case study. Additionally, it offered the

opportunity to triangulate theath, whereby data collected via different methods can be

compared to assess whether the answers being given align. Therefore, three different

gualitative data collection methods were chosen out of the six put forward by Yin,(2014)

namely semistructured mterviews (including focus groups), participant observation and

document analysis. Additionally, secondary quantitative data sources were used to

supplement and triangulate the experiences and views emerging from the qualitative data.

Each method is discsed in detail below.

Semistructured interviews were chosen as the main research method as they can reveal
evidence of the object of the investigation #f
they emergeo Mill er andewSihvae@askingQ @eémdéd, p. 51) .
guestions aiming to explore the perception of participants and allowing them to express

their point of view. For each interview, consideration was made as to which research

guestions could be answered by the participantshamdthe interview could form part

of context building. This was influenced by who the participants were, whether from an
organisation, community project or individual and also whether they waeteely

involved inenergy transition or not. Following thispnsideration was taken as to what

type of interview was most practical and likely to getrtiast insightswhether that was

a one on one or a group discussion. Again, this was tailored to the type of participant, for

example, individual households wegenerally one on one, while community groups

were highly variable, ranging frosingle persoro a group discussion. However, while

this was a consideration of the researchaes were taken from the participants as to

which type of interview they wouldrefer. Table 5.3details who the a@se study

participantsvere and their appropriateness for research selection.

Interview protocols were devised for each interview (see Apped)dikhese were not
followed rigidly, instead they were used as a point of reference to ensure that key areas
of exploration were not missed. This allowed interviews to flow like a conversation, with
interviewees discussing issues in the order and way that wisyed. Additional
probing/steering questions could then be asked as a particular subject arose in the
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conversation, thus, keeping the flow but allowing some direction to be placed. The venue
for the interviews, again was largely informed by the parti¢cipad where they felt most
comfortable, although if potentially too noisy for adequate audio recording, alternative
venues were suggested. Most individual household interviews took place within
participants homes, community interviews ranged between iparitchomes and a
community venue (such as a community centre), while organisation and institutional
interviews took place at official buildings (i.e. civic centres) or #iBaicafes. All
interviews took between forty minutes and an hour to complete,amélie recorded and

transcribed.

Focus groups are a form of interview method that involves a group of people participating
in the same interview together. As with single person interviews, focus groups can be
structurel, semistructed or unstructured, howeswvhichever type of structure is used the

role of the researcher is slightly different (Fontana & Fray 2005; Punch 2014). Within a
group interview, the researcher Afuncti ol
an intervi ewe (46) in(th’s waycthe fo2ud drouips digh not have-artd

fro of question and answer, instead a question or a statement was put to the group and a
discussion ensued around that. In this research astarotured approach was chosen for

the focus groups asith the interviews, that way the group discussion could flow in ways
comfortable for the group but direction was given in the form of questions asked or
comments made by the researcher. As a group discussion involves more than one person,
each with diffeent personalities and potentially different views, effort was made to ensure
each of the group was given opportunity to voice an opinion on topics raised so that those
more comfortable voicing their opinion did not dominate the discuss&withA the othe
interviews, d focus groups took between forty minutes and an hour to complete, were

audio recorded and transcribed.

Document analysis includes searching, selecting and reading written material that was
not produced for the purpose of this researchs Twas done during all stages of the
research process, during the literature review, during selection of the case, during data
collection and when interpreting the results. Bryman (2016) differentiates five main
document sources; personal documents, offstete documents, official private source
documents, mass media outputs and virtual documents. Of these it was the last four that
were analysed for this research for a number of different purposes. For example, during

the literature review stage it was portant to gather information regarding energy
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vulnerability, this involved analysis of official state documents, official state sponsored
documents (such as those from Ofgem), Official Private documents such as those of the
Energy Trust, mass media docurteesuch as news articles, and also academic papers.
During data collection, documents included those passed on by interview participants
such as newsletters from community groups, official regional governance documents
such as county council research mpaogovernment policy and statistics and also official
BBNPA documents such as planning maps and strategic management plans. All
documents accessed during the course of the research were critically apgs aoseub

had produced them, the purpose ofdbeument, the intended audience and the context

they were produced in.

Observation within qualitative research involves observing situations as they naturally
arise and taking an unstructured approach to data collection whereby observations are
ma d e nibienatuealandopennded wayo (Punch 2014, p.
and events are recorded in the order they occur (Punch Zbigimethodwas useavhen

visiting places and meetings in which energy related or contextual related topics were
likely to be discussed. This included attending meetings and workshops facilitated by
community groups; the BBNPA, Local Authorities; Welsh Government; National Grid;
andthird sectorfuel povertyor energyproductionorganisations (see AppendiXor list

of observation opportunities). During these events broad field notes were taken,
describing the places, who was there, what was discussed and how it was diJdessed
observations werased during data analysis to add context to the interview data. This
methodwas notadopted as the primary data collection method, it was used as a means of
adding to understandings of the case context. It also allowed for deeper understandings
of the activities taking place and process of making decisions in the natural,satii

also how energy vulnerabilityransitionor peripheralityare positioned in discussions

and actions relative to other contextual factors.

Secondary analysis wassoused as a means of deepening understandings of the context
of the research and thus providing further avenues or more detailed questions to be posed
in interviews. It was also a means of data triangulation whereby claims made by
interviewees could be cheed against the secondary data, and evidence from secondary
data could also be checked against evidence emerging from interviews. Thus, as with
observations, this method is not considered the main data collection method, instead it
acts to supplement thauglitative data gathered in interviews. There are advantages to
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working with secondary data: it can contain lasgale data that would be beyond the
scope of this research to obtain; the data is ready collected so analysis can be carried out
immediately;and as long as care is taken as to the source of the data, it can be of high
quality (Punch 2014).

5.5 Data collection considerations

The research strategy adopted was a qualitative case study which was chosen as it aligned
with the interpretivist epistemaly, constructionist ontology of the researcher and the

type of research questions. While a qualitative approach reflects the grounded belief of
Awhat constitutes acceptable knowledgeo
(Bryman 2016, p. 392). Theseepccupations can be understood as being key reasons
why qualitative research is carried out generally and specifically for this research project.

In addition, they can provide understanding for why qualitative data collection methods
are chosen. Bryman (206 , p . 392) defines these preoct
eyes of the people being studiedod (parti
contexto (content specific realities), e
and limitedl structureodo (loose research structu

datao (data driven theory), each will be

Social research attempts to understand and explore social realities, from an interpretivis
epistemology, these social realities are created by the people who live within them. As
such, these realities are personal to each individual and are continuously changing due to
a multitude of factors, including the history, beliefs and culture ohitieidual and also

other people who share these realities. Social realities are created through the meanings
that these people attach to everything, from behaviours and language to particular places.
In order to gain access to these realities and attenypiderstand them, social researchers
need to try and O6see through the eyes o
particular behaviours, language or places mean to them and why (Bryman, 2016). This
involves attempting to put aside personal viefveeality and meanings as these may be
very different to those of a participant and could lead to incorrect assumptions and

interpretations being made from observations or what participants say.
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Social research places an emphasis on gaining thick desusitf research in order to

convey as fully as possible the context of a given social world. The reasoning behind this

is that #nAwe cannot wunderstand the behaviour o
terms of the specific environment in which thgyer at e6 ( Bryman 2016 p.
context that people live or access at different times, influences their behaviour, and that

different contexts may invoke different data collected from the same person. For example,

if interviewing a social housing tenaom their energy use and needs in their own home,

or in their |l andlordés office, the same quest
the context in which they are being asked is different. Likewise, if interviewing members

of a community energyrgup on their project, a group interview will be more influenced

by group dynamics and social hierarchies than individual intervigverefore, to
correctly interpret a group interview, a rese

internal social ordr along with the wider contextual environment that they live in.

As i nterviewing IS Al nextricably and unavo
contextwually boundo (Fontana & Frey 2005, p.
wider contextual iHftiences that may inform interviewee responses. For example, when

asking people about their energy concerns, during times of high fuel prices, answers may

focus on financial costs of energy. Whereas during times of heightened concerns around

climate changefocus may centre more heavily on the environmental cost of energy.

During this research process, the price of oil has remained lower than in previous years

(House of Commons Libra3016) and the average cost of household energy decreased

in 2016 compamr to 2015 (Department of Business, Energy and Industrial Strategy

[BEIS] 2016) in addition, the winter had been relatively mild (BEIS 2016). These current

factors mean that for many people interviewed energy may not currently be a pressing
concern, with dter factors such as inflation increases affecting the general cost of living

in the UK (Office for National Statistics 2017b) possibly taking a higher priority.

Additionally, politically, the UK is undergoing a transition, with negotiations ongoing in
how it will leave the EU, and a new government (since 2016) that have indicated that
their political agenda will not focus on climate change, renewable energy. Evident in the
Department for Energy and Climate Change now changed to Department for Business,
Eneagy and Industrial Strategy, indicating a shift in priority from the environment and
carbon reduction to an industrial focus; and further reductions or ending of some of the

Governments key climate change subsidy schemes (Environmental Audit Committee
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2018. These political changes may impact on how people view the EU carbon emission
targets and whether they will be relevant, and also possibly how favourably people view
renewable energy in general. From a government and institutional authority perspective,
these political changes will have direct impact on how different organisations work on a

national and local level.

In 2016 in Wales business rates increased and previously exempthyilroo were
included, demonstrating a tax increase of on average 30a%ng many schemes less
making MessengeR017). This was slowly rectified (not at the time of data collection),
with an exemption reinstated for socially owned schemes and a cap on increases for other
smallscale developments to 10% or £1,000 (Welsheaawent 2018). However, this

was a topic of discussion within some of the interviews that no doubt influenced some of
the perspectives of the Welsh Government and the economic vulnerability of smaller

renewable energy schemes.

Also, in order to understdrkey events or social phenomena and why they occur in certain
ways, in certain contexts, the events, actions and activities that lead up to the occurrence
need to be taken into consideration and understood. For example, in order to understand
why someonenay selfration their energy supply, and possibly live in a cold home, as
opposed to installing a new energy efficient boiler or house installation, which may be
state subsidised the interconnected processes that led them to take that decision need to
be wnderstood. ltmaybethey are suspicious of the state and state services due to past
interactions with them, it may be due to the social context in which they live whereby
taking advantage of subsidised assistance would lead to stigmatisation or it rhay be t
they are simply unaware of their entitlement. Either way, their decision toasetlf

would not have been made in a vacuum and each possible reason outlined, although
hypothetical, would be the result of different social processes within a certaai so
context that proceeded iThus without understanding and accounting for process,

guestions around why people say or do certain things will not be fully understood.

A qualitative research enquiry triem® to
on peopledo (Bryman 2016, p . 397). This m
eyesd6 and experience their soci al real it
on data collection because to impose structure and set direction wapll that

assumptions had been made about what was likely to be encountered. These assumptions

and would affect the ability of the research to capture wider or different perspectives and
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therefore the truer realityA looser methods structure and fewssamptions about what

will be discoveredmeansthe research becomes more open to alternative realities and
also remain flexible to change in line with what emerges from the data. While this
preoccupation was adopted to a certain extent, and indeedaesewithe sample strategy
which while directed by theoretical assumptions was also snowball and contingent, a
theoretical framework was used and did impose some structure to data collection.
Nevertheless, such theoretical framing provided a frameworkowndftion to the
research enquiry (MacQueen & Narney 2012), however the data collection and analysis

process were as 0l oosed as possible within th

Findings and t heori es from this research h a
O0pr eoc cumgytlinke with flesikility and also grounded theory methodology,

whereby, generally within qualitative research an inductive approach is taken that allows

theory to be generated from the data instead of imposing a theory onto the data. This

approach wasaken for this research despite a theoretical framework being adopted and

the case study itself being chosen in line with some theoretical assumptions and concepts.

The data collection, however, was not carried out to prove or disprove any of these
conceptsInstead the research aimed to explore what was happening within the case in

relation to these concepts, whether these concepts were relevant within the peripheral

setting and if so, in what ways, thus providing further meaning.

Finally, withregards to secondary data used within this research, as it is collected by other
organisations, for other purposes which may conflict with this research purpose, care was
taken to use official sources. For example, data was sourced from the Consumer Data
Research Unitthe Department of Business, Energy and Industrial Strategy; National
Assembly for Wales Research Unit; Office of National Statistics; Ofgem; and Stats
Wales. In instances that secondary data was manipulated, for example, in weighting
housingdata at Lower Super Output Arégor LSOA scale) to BBNP scale an official
national park weighing tool was obtained from Welsh Government. The tool gave the
proportion of dwellings in each LSOA within and without of the BBNP boundary and so
other official data measured per dwelling a5 scale, such as FIT data from Ofgem,

could be weighted. Additionally, the BBNPA shared a tool which weighted population

25 Lower Super Output Area (LSOA) is an area measure based on postcode and population size. An
LSOA contains an average of 1,500 people.
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from a Local Authority level to a BBNP level, thus using this allowed Local Authority

defined population data suchganderor GVA to be weighted to the BBNP.

5.6 Sampling and recruitment

Sampling involves selecting a set number of sites or people for study, this can be done in
multiple ways, dependent on the overall research aims and methodology. A case study
methodology can adopt a numbef sampling techniques in isolation or sometimes
combined, again dependent on the research aims. For the purpose of this research, the
range of participants or units of analysis required for this case study suggested that
different sampling techniques wd be adoptedHowever, given the research focus on
experiences of peripherality, energy vulnerability and-t@asbon energy transitiothe
sampling strategy was aimed at households, groups and businesses within a material
peripheral locatiorincludingthose potentially energy vulnerable and those implementing
some form of energy transition. These considerations were not singular and indeed there
was crosover between them (i.e. several households within the peripheral study location
were energy vulnekde and had achieved some form of foarbon transition).

Embedded data <coll ecti on aatbrd pereeptions and mu l
experiences to be captured and compared within a context of a case study area. It suits
well investigation into procegs or phenomenon such as peripheralization, energy
vulnerability and lowcarbon energy transition which involving multiple actors at varying
scales of size and social, economic and political power that are connected in different
ways. Ther efuwmiet,s fiefmberdalleydsi so (Yin 2014,
identified as: households; community group; third sector; businesses; governance
institutions; and other experts (se-e Tab
uni t s6 or ipans&eraidemtifted thad potentiatly may have different transition
experiences, for example, within the househiotdrviewgroup are differential types of
householdenure were selecteduch as, privately owned, privately rented and socially
rented. Enbedded design also refers to the connection between units of analysis or in this
instance different interview groups, Figure 5.3 conceptualises the links between the

different groups of participants involved within the research.
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Social Governance
Rented Institutions

Business
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Private
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Households A Other Experts
(inc.

I Quangos,

_ Academics,
Third Sector Ofgem)
Figure 5.3. Conceptualéion of interview group embeddedness
Source: Author

Community

(inc. RSL)
Groups

A target sample quantity was not adopted in t
saturationo was wused (Mason 2010, p . 1) . T h
methodologies, whereby data collection ends when the results stop yielding new insights

(Marshall et al. 2013). This also fits with the qualitative approaches more generally,

whereby typically large volumes of data are generated and increasing sample size can

mean data becomes Airepetitive and eventual |
Additionally, in qualitative research the frequency of an occurrence of data (a statement,

word or a code) is of less importance than the meaning of the data. Pragmatically, a large

sample size in qualitative research is impractical in terms of researchantirreonomic

budgets.

While this research adopted the guiding principle of saturation, it did so considering the
heterogeneity of the population and the number and range of embedded or nested groups.
Thus, out of the interview groups within this researoliseholds had by far the largest
sample size, this reflects the variegated nature of individuals tenures, building types,
energy sources, soeaemographics and experiences of transition which took a larger
sample to reackaturationof data than thosef et organisations such as community
groups or policy governance institutions. Undetermined sample sizes can be problematic
for those unfamiliar with qualitative methodologies, and research credibility can be
guestioned (Marshall et al 2013). This hastted proposition of qualitative research with

either grounded theory or case stuldy met hodo
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sampleso (Marshall et al 2013, p. 21), wi
this research, the sample size eiteed the recommendation.

Factors that could influence both energy vulnerability and potentially ability to transition
were also considered with household interview, thus, effort was made to sample
households of various compositions (ages of residentgjege number of people);
various tenures (owned, privately rented and socially rented); building attachment
(detached, sendetached, terraced, flat/apartment); and building structure (solid stone
walls, cavity walls or unusual construction). To understardvider context and causes

of each research focus, the sample also aimed to include policy governance institutions
(those that make and carry out policy); third sector organisations and other experts with
focus on one or more of the research areas. Fggge 5.4 for mapped interviews with
households, community groups and SMEs and Tables.54breakdowns dfousehold
interview sample compared to Wales and where possible the BBNP).

Less than 2000 people (not a BUA)
2000-9999 people

10000-24999 people

25000-99999 people

100000 people or more

National Park

Largest urban agglomeration
(population)

Merthyr Tydfil

e EN

Brecon Beacons : € Households Interviewed
National Park : @ Community Groups Interviewed

@® SMEs Interviewed

O Geographic bounding

Figure 5.4. Wales built up areas (BUA), largest cities (populatinajional parks and locations of
household, community and ENhterviews (indicating study area)
Source: Lle.gov (2019)

As Silverman (2000) states, it is unlikely that case study sampling can be random, it is

more likely to be purposeful and snowball due to the overall research design of
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illuminating a set case. Additionally, the data collection and what participants &nd da

are |ikely to be accessible dAwill be somewhat
is true of this sampling method whereby, following initial contact and data collection

from gatekeepers such as BBNPA and TGV, further participants and avenuesgafor

collection were illuminated and sometimes initiated by them. This included access to key

players within the communities and the projects in hand. A further step for sampling was

then meeting those key players who in some instances were gatekee@&seis to

further community members. As such while sampling was initially purposeful, it was in

mo s t subsequent i nstances Aopportunistico (

Afcontingento and Asnowball o (Silverman 2000,

This type of sampling in sonveays relied on the rapport built between the researcher and
research participants and gatekeepers, as without good rapport snowball sampling would
have been unlikely, or at least, more difficult. This was a potential weakness with this
strategy as it mearthat there was potential for the sample number to be affected by
personal perceptions of the researcher or the research project itself. Additionally, this type
of sampling strategy does have elements ofsadéction and bias, whereby those most
activeor involved with energy transitions or connected in some way to the organisations
involved are more likely to participate in the study. This may cause the results of the case
study to be skewed towards the experiences of those within the communitiesewho ar

possibly the least energy vulnerable or peripherally disadvantaged.

To address this and include as many different perspectives in relation to energy transition

and community i mpacts attempts were made to s
(Creswell2 0 1 3, p . 158) . Therefore, the sampling d
ma x i mal samplingo (Creswell 2013, p . 100) whe

were sought out in addition to the ordinary and accessible cases, already built into the

design. Thus, the sampling design overall was purposeful, this means people were
selected fAbecause they can purposely inform a
and centr al phenomenon in the studyo (Creswel
initial samping selection, sampling then became both purposeful and snowball/chain

sampling thereafter, whereby initial participants suggested further participants that fit the

purposeful criteria, or where they acted as gatekeepers and initiated contact with further

participants.
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Alternative recruitment methods were ado
that were not directly connected to those already interviewed. Such methods included:
emailing community centres/village halls and community councilsinvthe study area

to ask to participate and to place poster advertising resqaading posters in shops,
libraries and advice giving organisations within the study area (Appé&hdadvertise
research to Local Authority housing groups via digital newsletter; advertise the research
ortline via a Facebook page and using digital poster adedrby community groups

within the study area; using organisation weges, Linkedn, and attendance at
industry discussion groups to connect with other experts andMades third sector

organisations.
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Table 5.3. Case studwgicipants

34 (total) Interviews/focus groups Personal experiences & perceptions of periphera Thematic analysisand crosseferencing between

Owned/mortgaged
Private rented

Social rented (inc.
sheltered housing)

Geographic/politically
defined community
groups* i.e. Village Hall
groups

Communities of interest**
i.e. community energy
groups

19
3
12

7

vulnerability/ transition within their own lives and within context of their live units.
Motivations for transition (or not)

Transition barriers/enablers Secondary statistical analysiscomparative analysi

Transition process between Wales, rural areas within case study and

Transition (or not) outcomes BBNP area. Croseeferencing between other data
sources.

Review of secondary dataPolicy documents; population demographics; st

economics; household compositions; household tenancy; domestic FIT & Document analysis:Welsh, UK and BBNPA Policy

housing stock; energy access; energy prices; transport. (relating to domestic energy productiordan
efficiency; domestic energy access and affordabili

Interviews/focus groups Communityexperience/perception of peripherality Thematic analysisand crosseferencing between

vulnerability/ transition units.

Motivations for transition (or not)

Transition barriers/enablers Secondary statistical analysisCrossreferencing
Transition process (ease, community inclusivity, aims, results) between other data sources.

Transition (or not) outcomes

Document analysis:Community group documents;
Observation: How peripherality energy vulnerability or transition is position Welsh, UK and BBNPA policy (relating to

in discussions and actions relative to other contextual factors. community energy, public spending and $egs).

Review of secondary dataPolicy documents; community group
documents/websites; access to services; community groups in Wales.
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Organisations associated
with: Fuel poverty and
energy efficiency; energy
production; community
development. Including
RSL.

E.G. Brecon Advice
Centre; St. Johns Food
Bank; National Energy
Action; Nest, Melin
Homes.

SMEb&6s (far mi
education and finance
industries) within study
area that have attempted
low-carbon transition

BBNPA (Committee
Members; Chief Executiv
Officer; Sustainable
Communities Team;
PlanningOfficer)

6

6

Interviews: Organisation remit wouldictate overall interview focus, Thematic analysisand crosseferencing between
experiences & perceptions of peripherality/ vulnerability/ transition within t units.
work or client base;
key problems faced in addressing issues; Secondary statistical analysisCrossreferencing
were there any links between peripherality, vulnerability taaaisition? between otherata sources.
state of play in terms of their work with regards to addressing particular is:

Document analysis:Third sector organisation
Observation: Gain understanding of the activities taking place and proces:documents; Welsh, UK and BBNPA policy (relatin
making decisions in the natural setting. Observe how peripherality, energyto particular area: i.e. fuel poverty strategy or
vulnerability or transition is positioned in discussions and actions relative irenewable energy projects in Wales).
other contextual factors.

Reviewof secondary data Policy documents; organisation
documents/websites; statistics referring to particular area organisation co

Interviews: Experiences & perceptions of peripherality/ vulnerability/ trans Thematic analysisand crosseferencing between

within their local area and implications for their business; units.

Motivations for transition;

Transition barriers/enablers; Secondary statistical analysisCrossreferencing
Transition process; between other data sources. Weighting economic
Transition outcomes to rural and BBNRarea.

Review of secondary dta: Policy documents; business documents/website Document analysis:Business organisation
local economy statistics. documents; Welsh, UK and BBNPA policy (relatin
to energy transition;

15 (total) Interviews: Experiences & perceptions of peripherality/ vulnerability/ trans Thematic analysisand crosseferencing between

6

within their remit area and implications for their constituents; units.

Motivations for transition;

Transition barriers/enablers; Secondary statistical analysisWeighting of any
Transition process; panWales data to rural area/BBNP scale;

Transition outcomes.

Document analysis:.UK and Welsh Policy
Direct observation: Gain understandings of the activities taking place and (devolution of power, contestation/differing
process of making decisions in the natural setting. Observe how peripher:ideologies/ambitions; climate change; fuel poverty
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Local Authority (Powys &
Carmarthenshire housing
officers; energy officers;
community development)

4
Welsh Government

Experts associated with: 9
spatialization
processes/regions; rural
economy; energy
vulnerability/fuel poverty;
low-carbon energy
transition.

E.G. Energy Saving Trus/
Cardiff University; Renew
Wales; Institute of Welsh
Affairs; Natural Resource
Wales.

energy vulnerability or transition is positioned in discussions and actions welsh economy; Local Authority settlements; acce
relative to other contextual factors. to senices; area economy (employment, incomes;

industry sectors); public transport provision; housi
Review of secondary dataEU, UK, Wales, Local Authority and BBNPA  standards).

policy documents; Official research briefings; websites; statistics

BBNPA policy (relating to national parks/designat:
landscapes; BBNPA economy; BBNPA planning).
Interviews: Organisation remit would dictate overall interview focus, Thematic analysisand crosseferencing between
experiences & perceptions of peripherality/ vulnerability/ transition within t units.
work or client base; key problems faced in addressing issues; were there
links between peripherajit vulnerability and transition? State of play in tern
of their work with regards to addressing particular issues.

Direct observation: Gain understanding of the activities taking place and
process of making decisions in the natural setting. Observebnpherality,
energy vulnerability or transition is positioned in discussions and actions
relative to other contextual factors.

Review of secondary dataResearch papers; expert organisation
documents/websites

*Specific interviewees within this group cannot be listed due to anonymity agreement
** both with and without transition
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Table 5.4. Householhterview group breakdown (demographics, home building structure, energy sources and vehicle ownership)

ERINEEEERREEN =

Owned Male employed and Pre 1900 Solid Detached Mains Solar -
74 unemployed Stone Electric Thermal
Owned Male 65 Retired plus 2 Pre 1900 Solid Detached Solar PV LPG Whburner Solid fuel Yes Yes No 2
74 some B&B Stone range
income
Owned Male 45 Selfemployed 3 Pre 1900 Solid Semi Mains Mains  Solar PV - Yes Yes No 2
64 Stone Detached Electric Gas
Owned Male & 65 Retired 2 Pre 1900 Solid Terrace  Mains Mains  Whburner - Yes No No 2
Female 74 Stone Electric  Gas
Owned Female 65 Retired (early 1 1980 Brick Terrace  Mains Mains  Whburner - Yes No No 1
74 -l health) Electric  Gas
Owned Female 45 Selfemployed 4 Pre 1900 Solid Detached Mains oll Solar PV Wburner Yes No No 2
64 Stone Electric & Solid
fuel
range
Owned Female 75+ Retired 2 Pre 1900 Solid Detached Mains Qil Solar PV Whburner Yes No No 2
Stone Electric
Owned Male 75+ Retired 2 1960 Wooden Detached Mains Qil - - Unknown Unknown No 1
frame Electric
Owned Female 75+ Retired 1 post 1900 - - Mains Mains - - Yes Yes No 1
Electric  Gas
Owned Female 45 Retired 2 post 1900 Wooden Detached Mains Qil - - Yes Yes No 1
64 frame Electric
Owned Male 45 Retired 2 1970 Brick Semi Mains Qil - - Yes No No 1
64 Detached Electric
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Owned
Owned
Owned
Owned
Owned
Owned

Owned

Owned
Owned
Owned
Owned

Private
tenant
Private
tenant
Private
tenant
Social
tenant
(SA)

Female

Female

Female

Male

Female

Female

Male

Male &
Female
Male
Male &
Female
Male
Male
Female

Male

Male

65
74

65
74

45
64
45
64

45
64
45
64

45
64

30
44

65
74

75+

45
64
30
44
15
29
15
29
65
74

Retired
Retired

n/a

Retired
Retired &
Employed
Employed
Selfemployed
employed and
unemployed
Selfemployed
Self-employed
Selfemployed
Employed
Employed
Employed

Retired

Pre 1900

Pre 1900

Pre 1900

Pre 1900

Pre 1900

Pre 1900

Pre 1900

Pre 1900

Pre 1900

Pre 1900

Pre 1900

Pre 1900

Pre 1900

Pre 1900

1990

Solid
Stone
Solid
Stone

Solid
Stone
Solid
Stone

Solid
Stone
Solid
Stone

Solid
Stone

Solid
Stone

Solid
Stone

Solid
Stone

Solid
Stone

Solid
Stone

Solid
Stone

Solid
Stone

Brick

Detached
Semt
Detached
Detached
Detached
Terrace

Detached

Detached

Detached

Detached

Detached

Detached

Semi

Detached

Terrace

Terrace

Flat

Mains
Electric
Mains
Electric
Mains
Electric
Mains
Electric
Mains
Electric
Mains
Electric
Diesel
generator

Mains
Electric
Mains
Electric
Mains
Electric
Mains
Electric
Mains
Electric
Mains
Electric
Mains
Electric
Mains
Electric

Oil

Mains
Gas

LPG
Oil

Mains
Gas

Oil

Whburner

Solar PV

Solar PV

Solar PV Wburner

Oil

Micro
Hydro
Oil

Oil

Mains
Gas
Mains
Gas
LPG

Mains
Gas

Solar
Thermal

Micro
Hydro

Whburner

Whburner

Solid fuel Yes

range

Solid
fuel
range

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Unknown

No

No

Yes

No

Yes

No

Yes

No

No

No

No

No

No

No

Unknown

No

No

Yes

No

No

No

No

No

No

No

No

No

No

No

No

No

No
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Social
tenant
(SA)
Social
tenant
(LA)
Social
tenant
(LA)
Social
tenant
(LA)
Social
tenant
(LA)
Social
tenant
(LA)
Social
tenant
(LA)
Social
tenant
(LA)
Social
tenant
(LA)
Social
tenant
(LA)
Social
tenant
(LA)

Female

Male &

Female

Female

Female

Female

Female

Female

Male

Male &

Female

Male &
Female

Male

65
74

45
64

65
74

65
74

30
44

65
74

65
74

75+

45
64

45
64

65
74

Retired

Employed

Retired

Parttime

Student

Retired

Retired

Retired

n/a

n/a

n/a

1990

1950

1950

1950

1950

1950

1950

1950

1950

1950

1990

Brick Flat

Unconver Semt
tional Detached

Unconver Semt
tional Detached

Unconver Semi
tional Detached

Unconver Semi
tional Detached

Unconver Semt
tional Detached

Unconver Semi
tional Detached

Unconver Semi
tional Detached

- Semt
Detached

= Semi
Detached

- Flat

Mains
Electric

Mains
Electric

Mains
Electric

Mains
Electric

Mains
Electric

Mains
Electric

Mains
Electric

Mains
Electric

Mains
Electric

Mains
Electric

Mains
Electric

Mains
Gas

Mains
Gas

Mains
Gas

Mains
Gas

Oil

Oil

Oil

Oil

Mains
Gas

Mains
Gas

Mains
Gas

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

Yes

Yes

Yes

No

No

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No
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Table 5.5. Percentage gender in interview sample and Wales

Intenvew sample 5 a5
Wales o a9

Welsh data source: Office for National Statis{j2611)

The interview sample, Wales and BBNP percentages for gender are fairly consistent with
a slightly higher sample in my data of females (54%) to males (46%).

Table 5.6. Percentage age groups in interview sample and Wales and BBNP

! ! J] |
5 8 35 38 14 45 55

1 9 62

N/A 58

*Age ranges as per Stats Wales (28180 breakdown of this data is available at BBNP scale.
** Age ranges aper Stats Wales (2018b)

18 17 27 1 20

N/A N/A N/A N/A 25

The interview sample has a higher number of older age ranges than representative of
Wales or the Park, the biggest difference is in age grouf6bherethis data contains

38% but Welsh data is 11%. This is likely influenced by itftegeased availability of

older, retired households for interview compared to those of working age. Additionally,
the lower number of ages -P® will be influenced by the interviews only including

householders over 18 years old.

Table 5.7.Household composition (number of residents per home) in interview sample and Wales and

BBNP.
Interview sample 1.9
OSSN 2o
IBENPRN 23

Welsh data source: Stats Wales (2€)18

The interview sample consisted of a higher inclusiamoafseholds with fewer occupants
than that of Wales more generally or in the BBNP. This may link with the higher

percentage of interviews of older age groups.

Table 5.8. Percentage of different housing tenure in interview sample and Wales

Interview sample  60% 8% 32%
DUEESIEN o5% 10% 13%

Welsh data source: Stats Wales (26)18

132



While the range of tenure is not exactly representative of Wales or Parkiiaispread
is similar with the highest levels ¢&énure being owned, followed by social rent then

private rent.

Table 5.9. Building attachment and age, interview sample and Wales and BBNP

40% 37% 14% 9% 54% 46%
28% 31% 28% 28% 63% 37%

_ 43% 28% 21% 0.3%  67% 33%

Welsh data source: Consumer Data Research Centre (2018) & BEIS (2015)

The interview sample consisted of 40% detached homes, this falls between BBNP and
Wales (43% and 28%espectively) and is closer to the BBNP number. Interviewed-semi
detached were higher than both the BBNP and Welsh average (37% to 28% and 31%
respectively) while interviewed terrace sample was lower (14% to 21% and 28%).
Interviews with households in F&awas 9%, higher than the BBNP (0.3%) and lower
than Wales (13%).

While the percentages are not closeigtched,the spread of building types between
interviewed sample, Wales and BBNP is; the highest proportion being detached, then
semtdetached, thentece, with the lowest percentage of homes being flats.

The interview sample consisted of a similar spread of pre and. §08tbuild homes as
Wales and BBNP. It has a slightly lower percentage of1®@ homes, this may be
affected by the higher percegeasample of socially rented homes (see tal¥lewho all
lived within post1900 buildings.

Table 5.10. Percentage building material, interview sample.only

Interview sample  57% 30%  19% 16%

No comparable data is available for house building material

Table 5.11. Percentage building material and mains gas access, interview sample, Wales and UK

95% 32% 16%
91% 56% N/A 32
— 66% 69% 9% 52

UK & Welsh source: Statistics for Wales (201DECC (2013); BEIS (2015)
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Most of the interviewed households has loft insulation (95%) this is comparable with
Wales (91%). 49% of interviewed homes had some kind of wall insulation, again, this is
comparable with Wales (56%). Households interviewed without mains gas access is very
similar to that of the BBNP (54% and 52% respectively).

5.7 Ethical considerations

As a social science research project, there was an obligation to ensure that research
participants were protected, that risks are not created and existing vulnerabilitie®iwvere

exacerbated. Thereforethical approval was obtained and granted from the ethics

committee of the School of Planning and Geography, Cardiff University (Appéhdix

The Cardiff University Code of Practice also guided the ethics of the researchvilong

the Universitydés Research Ethics Guidance an
Research Ethics (2015).

These principles meant that participation in the research was voluntary and only
conducted once informed consent was obtained, the benefits akdkarch were
maximised where possible and any predicted harm was minimised. In the instances of
joint interviews, the participants were advised on group confidentiality with regards to
ot her participantods Vvi ews an darapgemests fora | dat a.
the research was made clear to the participants, this was especially important in cases
where people from the BBNPA or organisations and institutes connected to it were
involved as it may have impacted upon what people were willing t@.shainstances

where people acted as gatekeepers to other participants, the intentions for the study were
demonstrated to them and assurances were made regarding the use of data collected. This
involved explaining what the study was about, how intrugiweould be to individuals,

the types of questions and where the results would be shared.

As the research focus is a failenigntopic, there were only minor issues around
possible participant harm. However, risks were present, for example, whenewessi

are chosen because of the organisation they are affiliated with, but their views are
contentious towards their organisation or partnership organisations. In such instances,
reassurance was given of anonymity or interviewees asked to be made thatlitieir

views were personal (i.e. not representative of the organisation). Additionally, there was
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a possibility that people may find discussing issues of energy accessibility or affordability
uncomfortable or embarrassing. In such instances partisipegite reminded to only
disclose what they were comfortable with \teere also reassured of confidentiality and
asked if they wanted anonymitill interviewees were advised that if they wanted to
leave the research they could do so without having te givexplanation and without

ramifications towards them.

In the context of this project the most significant dimension relating to the privacy of
participants involved was with regards to recording of data. Recordings and all other
electronic data were sted in on the password protected personal computer with access
restricted to that of the researcher. The hard data was kept in a locked drawer in a locked
office. All the personal data was anonymized consistent with the Data Protection Act
1998. All care wil be taken to ensure that quotations and other data is not individually
attributable andeach participant waassigned pseudonym. All primary data collection

was carried out aftenformedconsent was obtained from the individuals involved. Prior

to this, each participant was sent an information sheet that described the purpose of the
study, what it entaéld what will happen with data obtained and their right to withdraw
from the research at any time. The information sheet contained researchet detatits

and that of the project supervisors.

5.8 Thematic data analysis

An inductive thematic data analysis approach was taken, this is arguably one of the newest
and yet most common data analysis approaches (Bryman 2016). This may be attributed
to its similarity in process to grounded theory, whereby theory is generatethEatata
through a series of coding exercises. However, unlike grounded theory, thematic analysis
can be used within research that adopts a theoretical framework and themes can be
generated that tie in with theory as well as being able to generate new fhsematic
analysis was chosen as it is well suited for larger data sets, the process is systematic and
allows some quantitative analysis to be employed and it allows assertions to be made that
are backed up by the text (data) (MacQueen & Narney 201).tAematic analysis
process adopted was based on that put forward by Yin (2014), Creswell (2013) and in
part Bryman (2016). Such a process invoivesersionin the data, the creation of codes

that refer to relevant selections of text, the aggregation of codes into broader themes, then
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the linking of such themes to generate an overall impression of the research findings. A
code book was kept linking data, cedend themes through all stages of the analysis thus
adding to analysis rigour amdaintain araudit trail.

First the data was organised by interview gro
the data into different formats and orders and compaiffegeht data with each other to

search for fApatterns, insights or concepts th
initial-tgsdiwanbhipsi so was <carried out as int
separately from other groups (i.e. household im&rs were analysed separately from

community group interviews) (Creswell 2013, p. 101). To begin bothinterview data

that exemplifiedmany others within its group and interview data that appeared to be

different to those within the group were analys€his stage allowed for immersion in

the data, whereby transcripts and field notes were read aieddeand memos noting

possible themes or new avenues of exploration that emerged (Creswell 2013). This initial

strategy was especially important when asiglyg the initial interviews and documents

that formed the pilot period of data collection as it acted to prorafaictesing of the

research questions prior to further data collection taking place. It proved to be an

important stage in considering how greupvere organised, for example, initially

interviewees were placed in groups depending on their position as a householder or within

an organisation (third sector, governance etc). However, after initial exploration of the

data, it became clear that this gping was not beneficial to analysis, for example, the

third sector group was initially comprised of fuel povettarities RSLs and community

energy membership groups, all of which have different organisational aims and thus,

different interview focus. Rerefore, interview groups werecenfigured to represent the

focus of the interviews: Households; Domestic Perspectives; Community Group
Perspectives; Businesses (remained the same); Governance Perspectives; and Other

Experts. The Third Sector interviegroup was removed as all interviewees fit within

other groups.

The second data analysis stage involved coding and theming the all the interview data.
This was carried out manually using Excel. NVivo was explored as an option for
managing the data and codjrhowever, due toesearcheunfamiliarity it proved time
consuming and more difficult than Excel. Initially the data was kept within its new
interview group. Text extracts from each interview were cut into smaller sections and

attributed codes (CreswelD13). The codes themselves were those that emerged from
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the data and reflected their content and context, and the names were a mix of in vivo and

researcher interpretation based on the data (see Table 5.12).

Table 5.12. Example of codes applied to a Comity Perspective text extract

CODE 1 CODE 2 CODE 3 CODE 4 CODE 5

Material Community hall- Community hall - Transport poor Personal transpot
peripherality essential social inclusion essential

Foll owing this, the interview codes were

aggregated to themes (Stake 1995). The themes were made up of several codes that
generally represented experiences or perceptions of peripherality, energy vutgerabili
and transition as these topics were the main discussions within the interviews. This helped
order the codes for each group within similar themes, which enableegtmgsanalysis

to be carried out with limited confusion and retaining an audit traih ftext extracts
through to codes and themes so thatktrackingcan occur at later stages. However,
while this step was helpful in retaining clarity over codes, themes and interview groups
and in a wayfurtheremergencen the data, it was difficult as many codes that fit under

the peripherality/area theme, could also fit under governance themes, likewise,
discussions around energy vulnerability for example, poor infrastructure, also fit under

the peripherality theme.

The main issue with this initial analysis attempt was tiiatcodes and themes were too
descriptiveand were too heavily influenced by the theoretical frahiés was indictive

of the need for morthematicthemes to be developed usadeavier input ofesearcher
interpretation and a move away from too heavidgscribing or summarizing the text.
Therefore, data was-@dedusing the steps adopted in the first instance of coding but

with a looser theoretical frame and more researcher interpretation. tAisesecond

analysis attempt codes emerged that were degbriptive and inductive which were then
amalgamated into themes based on the codes themselves (as opposed to the theoretical
frames) As per Table 5.13, t he At heatress theand
embedded cases for similarit i-9dromatmsithed i f f ¢

following themes emerged:
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1 Multi-scalarPolitical Peripheralization perspectives on political representation
of either themselves/social group (in tlase of households or community groups)
or organisation. Perspectives on other organisations, relationships between them
and where interviewee may fit in this. Perspectives on political representation of
their locale or the locale within an organisatidnsmit. Implications of non
political representation for various interviewees at various scales.

1 PeripheralEconomy and Income perspectives of socieconomies (at various
scales) including industry sectors, employment opportunities, incomes and living
coss.

1 Peripheralnfrastructure- perspectives of energy and transport infrastructures at
multiple scales and the implications for households, businesses, public sector
activities and energy investments.

1 PeripheraHousing Stock & Tenureimplications of different building structures
and tenures on daily lives experiences and efforts to reduce energy vulnerabilities

and transition to lowecarbon lifestyles.

At the end of the process, despite being protractetbdiged and descriptive codes being
initially developed, each final theme represents the views and experiences of the research
participants of peripherality, energy vulnerability and dcavbon transition. The
consideration of each of the themes together creatdsar perspective on the wider
political, economic and social contexts and processes at play in addition to the
positionality and role of the interviewees within such processes and in relation to each
other. Thus, overall, perspective is gained on thpaits of energy transitions on
vulnerable peripheral communities within this case study context, as well as the impacts

of peripherality and vulnerability on transition processes.
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Political Misrecognition Economy and Infrastructure Housing stock
representation income and tenure

Governance Governance Population Poor Home- self
unrepresented large population decline- infrastructure  ration
focus employment link
Governance Decline in Limited No public Intervention-
focus on areas ¢ services employment transport bill reduction
industry
Wales- UK Fuel poor- LA - procuremen Oil - high cost Insulation-
political complex bound to poor only hard to
misalignment contractors reach buildings
remain
North and South Area based LA - grant Critical mass  Wales- hard to
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National parkk  Rural Farmers poor  Infrastructure Village hall-
negative communities cost prohibitive poor building
not wealthy condition
National park  Regulation Cost of livingi  Energy costs  Village hall-
planning hard  change needed high high running costs
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National park  Third sector Transition- Contractors Building - solid
planning negative economic poor stone walls
inconsistent incentive
National park  Grantregime  Area- deprived OQil - cheaper Building -
conservation negative energy
bias inefficient
NP-WG has  Transport Economic Public transpori Buildings- old
high influence  perceived as viability a poor housing stock
personal issue concern
Inter-governance Energy Grant funding  Off-gasi high Building - solid
partnership vulnerablei hard lever levels stone walls
working to reach
WG & UK i Presumed Money leaving  Decentralisatior Buildingsi
misaligned consent needed Wales - positive inefficient
politics
WG - poor track Small scale Costprohibitive  Poor Buildingsi old
record RE discriminated infrastructure  housing stock
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5.9 Evaluating the research: A critique of qualitative inquiry

There are of course drawbacks to a qualitative approach. First, qualitative research can be
regarded as too subjective, whereby the results and conclusions made about the data are
interpretations of the researcher and are sometimes reached in open ehiledieal

ways. This impacts upon two other critiques of qualitative enquiry which is that it is
difficult to replicate and that the positionality of the researcher within the context of the
research itself will influence the areas they feel are impoatath therefore the direction

of the research. Finally, it can be difficult to generalise from a qualitative research
enquiry. This is because the research is so context specific and detailed, also sample sizes
are usually small and purposefully selectddwever, Bryman (2016) argues that this is

why qualitative findings are more useful for generalising to theory instead of populations.
Additionall vy, Amoderatum generalisationso cal

people within similar contexts (William2000, p. 215).

This research, while taking a qualitative approach and the five preoccupations also takes

on board its critique and approached the data collection process in a way that made the

most of qualitative enquiry while attempting to minimise some of the negatjpects.

Much of this was done by evaluating the research as it progresses in line with how
Atrustworthy and authentico it was (Bryman 2
evaluation is specific to qualitative research and although different to mandétgtive
approaches concerned with Areliability and va
to ensure the research is trustworthy it has to be credible, transferable, dependable and
confirmable, these are directly parallel with more traditionatepts of internal validity,

external validity, reliability and objectivity. Additionally, attempts were made to reduce

researcher bias and retain a balance of power between the participants and the researcher.

When gathering data from the social worldréhare multiple influences on what that data

will be, or what people choose to impart. For example, participants can exaggerate stories

or simply lie Within different data collection contexts such as group interviews, people

may be reluctanttosaycearta t hi ngs or may feel soci al press
really want to. Also, within documents, especially fromvatidated sources such as

social media, or even within official state documents, data will be positioned and imparted

in different way, sometimes making opposing claims. In order to give the data collected

within the research o6écredibilityd a number o
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collected following principles of good practice (as outlined in ethical approval) whereby
coercion,bribery and bias are avoided. Respondent validation can be sought, whereby
data collected and analysed is then shown to the participants or new participants to
authenticate that the inferences made by the researcher are true to them. Finally, a
triangulaton technique can be adopted whereby similar data is sought from multiple
sources. This allows for fAconverging | in:¢
with each other to check that similar perspectives are being given. Within this research
all three credibility, or internal validity checks were adopted throughout the research

process.

As the aim of case study research, along with most other qualitative research is to gain
in-depth understanding of a particular individual, group, community @misgtion, the
findings are often fAorientated towards c
This means that transferability of results in comparison of other studies or wider
generalisations can be more difficult. However, by detailing a thickigéea that holds

rich accounts of the context judgements can be more easily made as to whether the

research can be transferred.

This research has adopted the four principles of data collection as proposed by Yin
(2014); use multiple sources of data, teea case study database, maintain a chain of
evidence and exercising care over electronic data sources. This provides evidence and
reassurance that dependability or reliability has been achieved and the results are reliable
(Yin 2014). This is similartevh at Br yman (2016, p . 384) d
Therefore, this research maintained a case study data base, which was a separate
collection of all the data collected for the duration of the research project. The database
included all document edence collected from the field, such as field notes, relevant
documents, tabular material and narratives (Yin 2014).

As the data was both electronic (emailed documents, documents from web searches) and
hard copy (field notes, memos or documents handétetesearcher from data sources),

the database was made up of both electronically stored data and data kept in secure hard
file storage. All the data was organised by theme and then date making it easily accessible
for data analysis and also for extermafification. Compiling a case study database also
assisted with the maintenance of a chain of evidence or audit trail, which is an easily
followed trail of data, documents and notes leading from the research questions, to

interview protocols, to the finanalysis and conclusions. As such, adaptions to the lines
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of enquiry and development of the data collection process and where evidence was sought

from is easily explained and justified.

Finally, taking care with data sources involved two processes. Waist setting

boundaries for data searches so that the data collected was always relevant and not
unnecessarily unwieldy. This included considering the actual places or websites that were

being accessed and how much time was spent-chesking the informaton 6s val i di ty.
Second, was remaining aware of possible bias in data collected from social media sources,

such as Facebook and Twitter, as these are often considered informal settings, the same

attention to authenticity and accuracy in the claims madéem is considerably less

than those on professional organisation or state websites. Therefore, some caution was

taken when utilising such data sources.

Qualitative approaches acknowledge there will always be some subjectivity in the
research process arttht just by being involved in the research, a researcher will bring at
some level, their own values and assumptions. For example, an interpretivist worldview,
as was taken with this research, assumes that
ar eo 19%pps 807) and that knowledge and realities are only ever partial and
mutually created between researcher and participahtss @s positionality can act to
influence the knowledge gainesijchknowledge has to be situated, meaning, researcher
and paticipant positionality had to be a consideration for the whole research process, but
most notably during data collection and interpretation stages. Conformability is
concerned with ensuring that the researcher does not allow personal values, political
views or theoretical inclinations to unduly or overtly affect the direction of the research.
This concern is taken up by others as researcher positionality and is debated as to whether
it is possible for social researchers to assume a completely objectit®rpegien

carrying out research.

Therefore, while it is a somewhat impossible to know fully how researcher positionality
would play out at any given encounter or even perhaps after or how objective a researcher
can be, attempts were made to address tressres. First, researcher positionality is
acknowledged: affiliated institutions (Cardiff University), gender, age, welsh nationality
and distinct southvest Wales valleys accent. All these characteristics bore some
influence on acced® information and nterviewee and gate holder perceptions of the
researcher, whether they felt empowered or disempowered during research encounters.

Again, how these characteristics were viewed, whether positively or negatively would
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have differed between individual peopladditionally, researcher backgroundof

growing up in a posindustrial village in rural Wales, researcher social norms and culture

- could have acted to influence assumptions of what energy justice should mean and what
vulnerability may look like. Indeedtonscious effort was made to in some ways ignore

these assumption be as objective as possible and instead listen to the data.

In order to remain aware of personal assumptions and beliefs a reflexivity strategy was
adopted which involved being reflective after data collection exercises by keeping a
research diary and also through taking memos during transcription. Power dmtributi
between participants and researcher were probably somewhat mitigated once the
participant heard my accent, however, other steps were also taken to ensure that
participants felt empowered. This included giving them power to turn off the audio
recorder dung interviews and leave the research process completely, without
repercussions or explanation, should they so wish.

5.10 Conclusion

This research is aiming to understand the impacts of energy transitions on vulnerable
peripheral communities, with the nderstanding that peripheralization, energy
vulnerability and energy transition are all socially produced processes. As such, their
existence is dependent upon social, economic and political structures and their impacts
are likely to \ary depending on thiermation of such structures at a particular space and
time, and the position of the affected individual, community, organisation, business or
region within such structures and relative to each other. Therefore, to understand the
impacts of the processes one another and to communities within the structures and
partaking in some form of the processes, the processes must be understood and the

experiences of the O6i mpactedd communiti e:

In order to accomplish this a qualitative approaels adoptedsthis incorporates a broad

view of social, political and economic contexts at any scale along with more narrow and
defined personal experiences of set phenomena and processes within such contexts
(which are all at oce the wider landscapesdiniduals live in and their personal
perspective on such landscapes, and their own and other positions within it). A case study

methodology fit within the same remit and allowed for diverse and -sudie
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experiences to be uncovered, bound within apsstesand time. Encompassing the three
main theoretical concerns of the research: peripherality, vulnerability and transition, the
case study location was selected to represent instances and deviances Dh¢nefee,

the case study was selected asatiea in and around the BBNP in rsduth Wales. Here
preliminary investigation evidenced that it could be considered a periphery in many
aspects, that its peripherality coupled with poor energy infrastructures indicated energy
vulnerabilities and Local Atwority renewable energy rankings, take up of FIT and RHI
along with knowledge that all energy consumers are subsiding transition indicated
transition was occurring in different ways. Incorporating a national park within the case
boundary also allowed forxploratory investigation into other spatialization processes

and governance mechanisms on peripherality, vulnerability and transition.

After completion of a pilot study, data collection in the form of interviews, focus groups,
observation and secondarytalanalysis took place between 2016 and 2017. The methods
chosen fit well within the theoretical framework, research questions and overall
gualitative approach. The multiethod approach also increastt rigor of data
collectionas it allowed datariangulation to occur, increasing credibility. Interviewees
were recruited via purposeful maximum samplimgth purposeful, snowball and
contingent methods adopted that allowed instances of interviewees that fit well within
research assumptions and those teatated from them, allowing multiple perspectives

on the same processes to be gained. Recruitment in a large part depended on participant
recommendations, however, effort was made to gain a wider sample of participants, using
direct emails, posters, RSLwsletter and using social media such as Linked in and a

Facebook page.

Interview data was transcribed and then thematically analysed. While the analytical
process was protracted duerigid and descriptive codes being initially developed and
starting otton NVivo before moving to Excel, at the end each theme represents the views
and experiences of the research participants of peripherality, energy vulnerability and
low-carbon transition. The consideration of each of the themes together creates a clear
perspective on the wider political, economic and social contexts and processes at play in
addition to the positionality and role of the interviewees within such processes and in
relation to each other. Thus, overall, perspective is gained on the impagctsrgy e
transitions on vulnerable peripheral communities within this case study context, as well
as the impacts of peripherality and vulnerability on transition processes.
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Chapter 6. Peripheral energy and spatial injustice: Representation,

recognition, energy vulnerabilities and transition

6.1 Introduction

Political representation is a key element of a democratic political system, allowing the
perspectives and opinions of constituent populations to be advocated during decision
making processes that affect their lives. This safeguards to a certain degraeckhat
constituents are not penalised or disenfranchised by decisions taken. However, for this to
work effectively, political systems must recognise advocates, whether individuals or in
this instance devolved governance authorities. In addition, advocaigsretognise
constituent needs. This research demonstrates that this is not always the case.
Interviewees perceived their political representation to be peripherally regarded by core
UK Government, resulting in fragmented devolution of powers and desitaéen that

do not represent their best intereskhis was evidenin coreperiphery relationship
perceived between the UK and Welsh Government, regionally within Wales between
rural and urban areas and then within theddnBeacond\ationalPark (BBNPor the

Park) between Parkorepurposes and Park communitiég.subregional andegional

scales, allocation of public spending and its strategic applicatmmbine with and
worsendeclining public serviceso add to agglomeration effectsnaking visible to

communities their relative peripheralization.

The context of this researcin and around the BBNPadds another dimension to
experiences of political peripheralization. Here, an additional layer of spatialization and
the values it upholds vialternative governance, create altered, monethelesstill
present, political peripheralizatiorBuch political peripheralization intgtays wth
experiences of marginalizatioBoth of which are experienced in pdte to governance
institutionpriorities ofenvironmental protection and tourisirhis isfelt by some to be

to the detriment of community needs. Energy vulnerability anddaseon transition
within this space are also altered, whereby the type and scale-ohtban interventions,

both energy conservation andnergy production are customised within the Park

boundary.
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This chapterexplores perceptions of political peripheralizatioformedby interviews.

It starts by setting energy policy context, providing a foundation to explore political
peripheralization, first in the cogeriphery relationship perceived between the UK
Governmentand Welsh Government, sufationally within Wales betweeperipheries

and urban centresand then within the BBNP, betweehe Park purposes and Park
communities. Building upon this, misrecognition of rural peripheries due tebase=sml
measurement tooksilored towards measuring’ban deprivation, result in maigned

public spending with needhis is b the detriment othose places

These various experiences of political peripheralization have impacts on peripheral
energy vulnerabilities and energy transition. Energy vulnerabilities can be recognised but
are often politically ignored due to assumptions of population wealth and theabftiy

to counteract vulnerabilities independently. Energy transition cost and benefits at multiple
scales are unevenly distributed with peripheries unable to benefit &agarlscale
transition, but still bearing the costs lafstingdevelopmerd Additionally, peripheries

can bediscounted for assistance with domestic scale transition interventions, with the
result that onlyindividual householdsvith financial means arebée to transition. This
situation is altered in the BBNP where environmental and conservation planning
protections shield communities from the cost of largeale energy development,
however the same protectionsan inhibit some smaller scale energy triiogs. As
energy transition holds opportunity for peripheries, both within and outside of the BBNP
to counteract aspects of peripherality and some energy vulnerabilities, any barriers
preventing transition occurring are detrimemthis

6.2 Nationalpolitical peripheralization

As highlighted inChapter3 t he fragmented devolution of pol
potential economic development and continued peripheralization has been a source of

continuing tensions between the UK and Welstvegnments. However, policy

devolution to Wales has gradually increased, most notably withVdles Act(2017)

(active from April 2019) . Within the Act, Wa |
include the licencing and granting of consent for onsbibi@nd gas projects; all onshore

wind projects; renewable energy projects under 350 MW that are developed in the Wales

inshore and offshore regions; and the promotion of energy efficiency. However, despite
146



enjoying greater power over its energy policyitations remain. As one interviewee
pointed out, even with enhanced powers, there are limits to what the Welsh Government
can approve and how much it can afford to fund itself without UK Government assistance

We didno6t have muc the newActnowits35aMWaad | , bu
below we will have some control over, but above that will still go to the UK
government so they can decide things. We can put our thoughts forward, but

in the end, they deci de. Sdthinggthatn, it 6
people want to do, we will not do it unless UK government h#\fedsh

Government interview 3).

This is reflected in the reliance on economic incestive renewable energyroduction

in Wales being governed by UK government. For exampéeFdedn-Tariff (FIT) and
Renewable Heat Incentive (RHI) are Wde renewable energy subsidies aimed at
encouraging the development of kmarbon energyroduction The subsidies make
payments to renewable energy producers (domestic, public or commercial) for energy
exported to the National Grid (FIT only) in addition to payments for engrgguced

even if consumed bhe producer (FIT and RH1}. Since 2015 the UKsovernment has
substantially reduced FIT due to unexpected high level of-upkeCritique of this
decision in the media and by lesarbon advocates and link to the reacdstline in new
renewable energgroductiondevelopments in the UK (see Figure 6as reflected by

interviewees:

Feedin-tariffs were designed to produce stability and certainness in the
market, and they never did, they just changed and changed and changed, cut,
cut, cut, so actually the one thing they were supposed to proshad was

certaintyinlongt er m deci si on mgkpermirgervievdd8).d nét ha

26 See Chapter 3, page 47 for more detailed explanation of FIT and RHI
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Figure 6.1. Renewable electricipyoductionin the UK (20092017)27
Source: DUKES (2018, p.160)

Eighteen months agB8eorge Osborne, Amber Rudd cut the subsidies to the
renewable sector, which has devastated that sector in Wales, well in the UK.
Whi ch means t hle]rWithost thataubsidsnrmow, & lotrofi therk
are just no longer viable. A lot of would haveen pumping money by now

out of the rivers and off the hills into t
happened. And whatés happened as well along
jobs, across Wal es, l i ke PV ifiguet al |l er s, t he

is something like 18,000 jobs have gone across the UK, local electricians and
builders and installation companies as a regBlisiness interview 2).

However, Wales retains a focus on renewabledavbon energy and views transition as
ameansofidver si fying and growing its economy. Th
sustainablelow-carbone conomy f or Wal esd and-catbon be a wor
renewable energproduction(Welsh Government 20ty. These misaligned priorities

between the UK and Wes can cause further friction in energy policy. Welsh ambitions

for the Swansea Bay Tidal Lagoon (SBTL) in contrast with UK ambition for Wylfa

Newydd nuclear developméhtmay be such examples of this. While this represents a

conflict between the UK and Welsh Governments, others relate to isu#tragional

’Note the increase in onshore wind in 2017, this spike
renewable energy developments before the FIT decrease in 2015
28 See Chapter 4 fdurther discussion ofwansea Bay Tidal Lago@nd Wylfa Newydd
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scale, whereother more controversial renewable energy projects are proposed in

peripheries within Wales by the Vgbl Government:

| think the Welsh Government has certainly got much more of a green growth
agenda than Westminster, | think Westminster has got an appalling record

over the past five years and | can only see it getting worse. | think the big

issue is the fat that Westminster still controls major energy projects, so
things | ike the Tidal Lagoon being in
see any justification for t (Eapert now, I

interview 1).

[The Tidal Lagoon is]such an obvious winner, both from the point of
development of industry and being at the forefront of technology and from the
energy point of view. | jusshead®amdot wund
things like that, instead we have a suggestion thatyBdas got to have these

wind turbineg Community group interview 6).

While there is acknowledgement that Wales can only do so much with limited powers,
there was a level of disappointment felt that Wales missed opportunities wherogey ar
This was raised mainly in expert interviews discussing renewable epssguction

where planning processes had until recently created a barrier for larger scale
developments (for exampleMegawatt(MW) and above), and that Welsh institutions
had not enbraced the FIT while it was still available. fsr Section 3.2, asde from
Northern Ireland, Wales has the lowest number of renewable energy sites, installed
capacity angbroduction(Department for Business, Energy and Industrial Strd®giS]

2018&). This was attributed by interviewees to a lack of ambition, foreaighteadership

in addition to risk aversion:

Webre the worst statisti cadtibngoftheve dr e t
UKonpercapi t a basi o1thafadthat vieahavé a very goodce

resource. We should be second behind Scotland becaeisedabource is

better. A lot of the reason for that is legacy, we [had] a crap planning system,

that was a problem dealt with in the F
Wales is now more streamlined and has a clearer purpose, and that happened
atexactYy t he same time as all the subsidie
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A

where itds easier to develop projects in Ws

but thereds no money there (Expert intervie

They didndét see the opp cScotlamthsaw the when t he F
opportunity, thatés why theydre way ahead.
money in investment into Scotland. Wales for whatever reason is far behind

and just didndét see that vision to take th
d o rséetthat opportunity. That actually, if a significant portion was locally

owned it could have a significant impact on local economies in Wales. They

j] ust d aExgettintendes 3)i t

Ri sk aversion was attribut edofbfyi coen emeenxtpael ritt yio
where the Welsh Government are perceived to |

of being politically dominated from England:

[ Wel sh Government have] not got that fl exilk
I t 6s al | madblen, dlthoagh things havefchaaged a bit. Maybe

t hat 6s t he waiyostcalonidlism takes a ahsle tavsbakd off,

d o e s n(Bxpert inter?iew 9).

Overall, energy ambition in Wales is at odds witk-national scale plans. At the time of

this research, contemporary examples provided by interviewees were of Welsh plans for

SBTL and the perceived purposeful delay in decision making by UK Governmaiiy; fin

ending in disapproval. However, Walesb6s subsi
in its reliance on UK level loe ar bon subsi di es. Additionall vy,
and network are regulateshd managetly UK-wide organisations, Ofgem andatibnal

Grid, this nationatentricgovernancelao poss issues foperipheries For exampleas

will be discussed in further detail 8ection 7.4rural areas of Wales have sparser mains

energy networks than urban and pay more for mains electricity.

Frudration of lowcarbon energy ambition waalso noted to occur due to Welsh
Government itself, whereby fast and widespread uptake of FIT was not carried out. Nor
was it enabled via Welsh Government leadership or changes to planning policy for other

actorsin Wales to take advantage of. This slow response and perceived lack of initiative
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by Welsh Government was attributed to risk aversion that prevented action being taken

in Wales before UK Government initiation.

6.3 Regional andwda-regional political periphefiaation

Political peripheralization was also discussedegional andsubregional scale. Being
physically distal from the Welsh Government in Cardiff, or even from -iatggonal
governance offices was considered a significant contributor to bedaligcally
unrepresented. As sugbolitical peripheralization was expressed at multiple levels, by
17 household, 5 business and 2 Local Authority interviewees (out of 34, 7 and 5
interviews respectively)At subregional and community scales, it was eigreced due

to limited understanding of the constrains of peripheral geographies, population

disbursement or housing characteristics

| had to laugh, | went to seminar in Cardiff and there were two guys there

from DECC and | don't think they'd ever beerywhere near Wales. They

stood there and said that there were no solid wall properties in Wales. We

| ooked at each other and said, O6okay w
you? Been to Rhi wf abecal?Adthoftyinterviewa2). was a

Additionally, it appeared to some that Welsh Government focused patidypublic
spendon urban areas to the detriment of other-ndran areas (See Table 6.1 and Figure

6.2 for breakdown of rural and urban Local Authorities in Wales):

We do feel that, thefurher Nort h you go, the more

inCardi ff [téHerBeGsaumse i nvestment around
very poor, very poor. But wedre very g
then weol | get the d4&564. ( Mar k, soci al

[The Welsh Government] concentrate on places where they've got industry
and towns and they forget about the backwaters doej¢ ] So they want
to wake up and see the nitty gritty (Megan, social tenant, ag&d 65
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It is easy to see whpterviewees working or living within the periphery feel that national

resources in the form of public spend are unevenly alloc&texh uneven allocation is

made visible by the decline of public services. Of the household intervievZ8ésand

81% outsi@ and within the Parkrespectively felt that the public services within their

area were declining and limite8ervices deprivation leads to an increased need to travel

to access such services, I pecsongtrarsport gnd househol
possibly I|l-eadanhgdtecdrocami c stresSewicesMatti ol i
deprivation is a recognised issualral areas of Walegherethere has been a continuous

decline infishops, post offices, leisure centres, police stationkand | t h ser vi ceso (P
Policy Institute for Wales 2016. 17).

The post office went, then the shops then the school and finally the pub. By
1996 all facilities had gone except for the H@bmmunity group interview
2).

The school is closed, we haitagot a village shop, our chapel's been sold off

and has been made into a house and we get a post van up here twice a week,
on a Monday and a Thursday for an hour a day. The man that's running it
now has offered to bring if we neadything[€ ] which is making us feel not

easy about it but more of an outcast redMegan, social tenant, aged 75+).

Some communities have no local access to private or public services at all. Access to

services deprivation is a recognised form of social exclusmmhmeasured as a domain

of the Welsh Index of Multiple Deprivation (WIMD{Welsh Government 2@b).

Despiteits importance and impact on rural life, tAecess to Servicasomain, which

accounts for public and private travel times to grocery shops, GP surgeries, schools, post

offices, libraries, pharmacies, leisure centres and petrol stations is only wei@bted 1

As per Table 6.1, and Figures 6.2 and 6.3, rural areas in Wales experience the highest

levels of access to services deprivatibnconsidering the data at Lower Super Output

Area (LSOA)- which is based on postcodes and population size, containiageaage

of 1,500 peopleperare@f t he 47 LSOAG6s within t-he Park bo

20% most deprived areas for access to services in Wales (Welsh Governnidant 201

152



Table 6.1. Breakdown of urban and rural Local Authorities in Wales

Sparse <=10000 people

Less Sparse >10000 people 1201 62.9

Sparse Town & fringe 72 3.7
Village & dispersed 167 9

Less Sparse Town & fringe 265 14.1
Village & dispersed 154 8.3

Source Wales Centre for Health (2007, p. 5) and Consumer Data Research Centre (2016)

Map | Local Authority Pop.Density | Urban
e No. (per km?) | /Rural
\ ¥

Isle of Anglesey 98.02 Rural

Gwynedd 48.77 Rural

3 Conwy 103.51 Urban

i EB Denbighshire 113.3 Urban

Settlement Classification Flintshire 352.97 Urban

Urban

_ Wrexham 271.37 Urban

I L town less sparse

S town less sparse Powys 25.51 Rural
fard Ceredigion 41.52 Rural
I . town sparsest N
I s town sparsest _ Pembrokeshire 76.58 Rural

others less sparse

10 Carmarthenshire 78.31 Rural
11 Swansea 643.95 Urban
12 Neath Port Talbot 320.84 Urban
Bridgend 571.04 Urban
Rhondda Cynon Taf 561.84 Urban
Merthyr Tydfil 536.67 Utban
16 Blaenau Gwent 640.39 Urban
17 Monmouthshire 109.34 Urban
18 Torfaen 732.32 Urban

Caerphilly 650.58 Urban

Newport 782.83 Utrban
Cardiff 2565.46 Urban

22 The Vale of 388.01 Urban
Glamorgan

others sparsest

Figure 6.2. Local Authority urban and rure
classifications and population density

Source Statistics Wales (2018), Consumer Dz
Research Centre (2016) and/elsh Governmen
(2015a)
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Access Band
- Most deprived 5%
B 5% 10 10%
B 10% t0 20%
20% to 50%

Least deprived 50%

Figure 63. Access to service deprivation in Wales.
Source: Welsh Government (2@15

Public spendingn local services Walesis largely carried oubty Local Authoritiesfor
example, many are responsible for social housing stock, social services and public
facilities such as libraries, community centres and leisure cerfiugsh funding is
distributed by the Welsh Governmenarin a sum of money consistingtbeBlock Grant

(as persection4.3) from the UK Government (and Welsh Tax revenues as of April 2019)
via theRevenue Support Gra(RSG). The RSGccouns for 80% ofLocal Authority
funding. The actual amount eadt the 22 Local Authoriies receives annually is
determined by a needmsed formula that considers several factors that would possibly
mean urban Local Authorities receive more than rural. Such factors include population
(size, age, health), settlement size, number of benefit claimants, number of homelessness,
urban road lengths, street lighting and number of businesses. However, the formula also
considers thealispersal of settlement, which is meant to make allowance foreased

costs and staff time associated with servicing widely dispersed settlements most common

in rural Local Authorities.
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It is understandable that rural Local Authorities may not appreciate this allowahe& as
settlement is nearly always lower thdmose of urban Local AuthoritigStats Wales
2018 Stats Wales 2018 In 2018/17 all Local Authorities except Cardiff experienced
cutsto their settlemenwith rural Local Authoritiegxperiencindiighestcutlevels (BBC

2017) Thisyear (2019/20) the provisional settlement follows the same pattern with urban
Local Authorities of Cardiff, Neath Port Talbot, Merthyr Tydfil, Newport and Rhondda
Cynon Taf receiving increased settlements while all others except Swansea (urban with
unchaged settlement) are reduced (BBC 2€)1&dditionally, even though allowances

are made for settlemedispersalt hi s doesndt necessarily ¢tr
example Powys, (the Local Authority with largest area and population within the Park
boundary®) is also the largest Local Authority in Waldsut employs the lowest
percentage of staff (18%) (see Tabl®)6.

Local Authoriy interviewees acknowledged the decline of services in their areas and the
particular service needs for example in housing and energy for their populations.
However, interviewees felt constrained e timited numbers of staff compared to the
geographic area they had to covadditionally, it was noted thgirocurement processes
also did not reflecthe context ofgeographically disperseldcations. Examples were
given wherenonlocal contractors are selected via a bidding processdotracts to
upgrade housing or install energy measures. Howeviackaof knowledgeof place
specificgeograples lal to some contractors underestimating travel times between jobs.
This led to rushed work so that contractors could make all appointments within their set
time, resulting inwork being incomplete ocompletedbelow standardThe Local
Authority is then leftwith the cost of repair, while affected households are left with poor

living conditions until such remedial work is completed.

29 See Chapter 5, Table 5.1 and Figure 5.1 for breakdown of Local Authorities and populations within
BBNP boundary.
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Table 62. Local Authority staff size and area covered

Total in Persons Persons Area Size Rural/Urban
employment employed in the employed in KM2

public sector the public
sector (%)

64600 11600 18.1 5180 Rural

Pembrokeshire 55300 13600 24.8 1590 Rural

Bridgend 63900 15700 24.8 246 Urban

59300 14900 25.6 442 Urban
51400 13400 26.2 1130 Urban
_ 70800 18400 26.2 190 Urban
30800 8000 26.4 109 Urban
61800 16100 26.4 335 Urban
42800 11200 26.5 126 Urban
106800 28900 27.3 424 Urban
27600 7300 27.4 111 Urban
m 78900 21500 27.4 278 Urban

Gwynedd 57100 15800 27.9 2535 Rural

Cardiff 176400 50100 28.5 140 Urban

Carmarthenshire 83800 23900 28.7 2370 Rural

Denbighshire 42600 12300 28.9 844 Urban

Ceredigion 33400 9800 29.4 1795 Rural

Isle of Anglesey 32400 9600 29.8 714 Rural

107600 37100 346 378 Urban

Source Consumer Data Research Centre (2016) and Stats Wales (2018a; 2018b)

Sub-par workinvolving the installationof cavity wall insulation and Ak#Source Heat

Pumps (ASHP)vas noted by Local Authority and social tenant interviewheking
implications for @ergy vulnerability.Indeed, issues of incorrectly installed insulation
have been a parliamentary concerndeveralyears, debated in the House of Commons

(c.f. House of Commons Hansard 2017) and having a support group created to assist those
affected (d. Cavity Insulation Victims Alliance 2019). The noacognition of rural area

requirements was also noted by other interviews, for example third sector and expert

interviews.
Look at the |l ogistics of it, | lived in Pow
county, and everybody that works in the Loc
do Powys in one go6. So, whenever they have
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nor t h an ddthepgettless§unding. So, the biggest county in Wales
gets the least funding. So they get toilets closing, libraries closing, leisure
centres in trust now, the estate is shrinking, for Powys, really more than

anywhere, the geography is a big thifigxpert interview 2).

Other interviewees noted pressuredémonstrate efficiency and strategy in dmection

of their work efforts and spending. This is becomingre pronounced aall public
funding becomes scarcefontinuingUK-wide austeritymeasures in place since 2010

has meant that all Block Grants have been reducedy (&rBarford 2018).Thus,
interviewees noted thathenimplementing work for example, in upgrading housing
insulation or energy servicasis in the organisatioribest inerest to ensure that the most
people are reached for the | east amount
most often it is areas considered the most deprived, or with the greatest amount of

deprived homes that are targeted for assistance:

| suppose | think we're afraid of failur¢. ¢ ] So yeah, Il woul d
hit an area where it looks as if we're likely to get a good return if possible.

However, it's not as easy as that when you're working for an authority which

has to be seentobefarnd above board [é] We've dc
Llanelli and we're doing more work in Llanelli but the council from
Carmarthen comes on the phone and sa:
Carmarthen?d6 But it is unfortunate to
that we've been looking at, the highest scoring tend to be in Lidbedal

Authority interview 2).

The comment above raises a further issue with regards to public spending in rural areas.

I n order to make O6strategi c atpdbbccspendoons vt
particular projects, the public sector is increasingly reliant on-lzasad economic

indices such as th&IMD in addition to population levelsiowever, WIMDis not fool-

proof and contais some inbuilt bias towards understanding deprivation from urban
perspectivegFecht et al. 2018)or example, the index is made up of 8 domdm=zxyme,
Employment; Health, Education, Access to Services, Community SBfstsical
Environmentand Housing each is weighted according to their perceived impact on
deprivation. Income and Employment are the highest weighted domains at 23.5% each.
As per Figure 6.4, using these two domains, rural areas are the least economically

deprived in Wales.
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However, thiss misleading asnban and rural deprivation are geographically different
with rural deprivationbeing dispersed much wider than that of urban areas where
deprivation tends to be clustered. Due to smaller levels of deprivation that register within
area masurements of rural areas, they can be hidden in the overall count (Statistics for
Wales 2015aGillard et al. 2015 Additionally (as will be explored further i@hapter j
employment and income deprivation is based on benefit claims, iraraegpopuhtions

are known to undeclaim for welfare benefits. Finally, while rural area statistican
appear to show high levels of employment, thus low employment deprivation, iatoes
indicate the quality of such employment, i.e. how many hours are woredsdcture or
regular the employment is and what the whyel is, all of which are likely to be poor

in rural places.

B 10% most deprived
B 10-20% most deprived
B 20-30% most deprived

30-50% most deprived
50% least deprived

Figure 64. Income deprivation (left image) and employment deprivation (right image) in Wales
Source: Welsh Government (2014)

For many public sectomterviewees, despite recognising that there are people living
within least deprived areaut are living in deprivation and require assistance, the need
to gain maximum benefit from public spend and use of WIMD whidracterigsrural
places as homogenedyudess deprivedimits their activitiesthere Thus, thishas real

impacts forural populations andll publicservices (d. Fecht et al. 2018Bubsequently
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this application of public spend adds to agglomeratitects, further centralising public

assets

and

ser vi

ces

and

Afhol |l owi out o

ng

The application oftte Welsh Government Arbed scheiman example of how rural areas

are overlooked for public spend if arbased indexeare adopted. Arbeid areabased

and assistRegisteredSocial Landlord$® in providing energy efficiency measuyes

including in some casemstallation of renewable energy to social tenants. The scheme

started in 2009 and has impacted over 12,000 households in its first two phases (Eco

Energy Centre Wales 2012; Ricardo Energy and Environment 2017). BeiAgasesh
the scheme aimed at hightleprived areas, thus homes in fa@prived areas are often

overlooked. As Figure b.demonstrates even though there have been some Arbed

interventions in rural Local Authority areas (Isle of Anglesey, Gwynedd, Ceredigion and

Carmarthen) the majority héagen actioned in deprived urban Local Authorities. Powys

and Pembrokeshire, two rural Local Authority areas have received no assistance, likewise

no households in the BBNP have been targeféds urbancentric application of fuel

povertylow-carboninterventions is reflected at a UK scale via the Energy Company

Obligation (ECO) criticised for focusing on easin urban areas over harder to treat rural

homes?,

@
O

/

PSa

® )
e ¢ 7
Year 1 &2 M .A4° ,
Year 3 /*%
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2
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s
P~

Figure 65. Areas in receipt of Arbed Years 1, 2 and 3.

Source: Welsh Governmeeimail)

30 Registered Social Landlords include Local Authorities with housing stock and Housing Associations.

381 See Section 2.2
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In addition to Arbed, the Welsh Government has funded Nest since 2011. This scheme is
aimed at improving energy efficiency and offering advice to owned homes and privately
rented households that are extremely energy inefficient, where one resiotergceipt

of a meandested benefit. This scheme hasegidver 61,000 households (Welsh
Government 2015a). While households can access the service via telephone, there is also
a small team of Nest Advisers who visit areas in Wales to promote thaesctie large
geographic areas they cover means that they focus their activities to places where it seems
assistance will benefit the most households. This leads to visits being focused again by
deprivation levels, therefore, targeting similar areas toedrband possibly missing
deprived households apparently less deprivedeas.Research by Walker et al. (2014)

found similar issues with geographically based fuel poverty schemes, they estimate that
such schemes can miss betwee6@% of households whreed assistancBoth Arbed

and Nesschemes offer perhaps the only means foriltmeme, benefit recipient, and in

the case of Arbedsocially rented homedo reduce energy vulnerabilities apdrticipate

in low-carbon transitionHowever, it should beoted that th@imsof such schemes are

to mitigate fuel poverty, thus, transition outcomes are not guararfteeexample,n

some norgas areas otbased central heating systems are still installed as oppose-to low

carbon alternatives.

Political inatention felt by some in peripheral locations contrasts with attention given to
the same areas for renewabl e TEeohaicaAdvicpr oj ect s.
Note 8: Renewable Ener@®005) which identifies seven Strategic Search Areas (SSAS)
for renewable energyroduction S S Ai@been briiqued for encouraging largeale
developments to locationspolitically convenient, but that disenfranchise local
population. As Figure 6.demonstrates many large scale (over 1 MW capacity)
renewable energy projects are indeed within rural areas and some are closdasagea
deprivation. However, the positioning of such developments, aside from wind turbines,

more strongly correlates withid access point

32 See Chapter 7, Figure 7.10 for Wetshinselectricity grid access points
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) Hydro “~ SSA Boundary

Solar

Figure 66. Location of renewable energy developments (1 MW and above), areas of deprivation and
Strategic Search Areas (SSASs).
Source: Google Maps (2018), Trimble (undated) and Welsh Government (2018a)
Two SSA6s wer e theistudy locatiomand had acoraneercitl avind farm
developments established (Maes Gwyn windfarm and Pen y Cymoedd). The households
interviewed living closest to the windfarms developed there talked about them being
undetmoacd® aand feeling powerless to infl ue
development itself, the engse of the energy generated or if and how monetary benefits
arise:
We look over at the wind farm over thev¢hen we first came here | took a
picture looking out, there are only four in the picture. Now we can see
thirteen [é] Maybe theybébre paying too
going on, because one of the farmer over t her e, heds stoc

because heds making enough money from
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property [€é] Well, maybe they want to cut
and pay other people who are trying to do things because a lot of people
coudd more [about renewabl e energy], but It

them doing so{Robert, homeowner, aged-683).

|l dondot know if you know about the controve
their local development plan and at the last minute the Welshr@uoeat

has insisted on them putting in these search areas for renewable energy, in

other words solar panels and wind turbines. And this is really undemocratic

the way it has been thrust on Powys at the last minute without proper
consultation(Community graip interview 6).

In other interviews it was noted that such forms (scale and business modeBoai bava

energyproductionmay not be the most beneficial either for Wales esumtryor for the

local areas the developments are sited within. Instebdr @rms of energproduction

ownership, such as partnerships between public sector or third sector organisations with

commercial developers or smaller scale developments with increased local ownership

were discussed. Such options increase the level efepdor communities or

organisations with sociathoswhich was felt to increase the connection between places

energy producedndincludea wider range of localctors This was felt to be indictive

of the reeéntionof economic benefits (whether community funds, or profits) closer to the

site ofproduction growing local economies or ustat local benefitThese perceptions

are supported byomeresearct{c.f. Hanley & Nevin 19990kkonen & Lehtonen 2016;

Benedek et aR018) howeveyother research suggests more limited benefits (Bere et al.

2017) or point to the need for development of wider economic supportive indinstty

adds valualong with local ownershifc.f. Bryan et al. 2017; Institute of Welsh Affairs

2018. However Welsh Government energy policysupportive opositiveperceptions,

and now stipulate that nevenewable energy developmemisWales mush av e A an

el ement of | ocal ownershipd (Welsh Government
Going forward, if another Pen@ymoed[ was devel oped], thatods g
actually, should we be looking for most of that to be owned by people in
Wales? So, should we set a minimum level of ownership of new energy
developments so that people in Wales? The money goes where the ownership

is, so how do we actually make more of that stay in Wales? Those are the sorts
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of questions that viee asking at the momefitvVelsh Government interview
1).

Youdbve got a foreigmowevmedr en@algyorrc owmlp
if you can keep some of thenergy in the local economy, have ownership and
responsibility for generating it, then the cash. You can have more say about

where your energy is sourced from, so local sources. But we can also keep
more of our money wit hi rettéerforeevefypnec al ] e

in that economyExpert interview 8).

The interviews illuminated that not only communities close to commercial developments
felt unjustly treated, during transportation of very large component parts (for example
wind-farm blades) othecommunities are inconvenienced by road closures. Also, other
and the same communities may need to have new energy infrastructure erected (i.e.
pylons) to distribute the new energyoduction However, interviewees from such

communities were unaware of abgnefits gained:

Wedbve had up all the hassle with the v
but that all gets piped away, were not even getting the electric outYaiuit.

woul dndédt mind i f you had the benefits,
But you would like some of the benefits of it as well. Why it all has to go to

Engl and | Hlbomddtedlsnow. pyl ons wedre goir

electricity and that spoils our quality of lifMark, social tenant, aged 48}).

Undemocratic decision aking, and perceived unfairness was not confined to large scale
energy developments. Community energy schemes, whilst being promoted as more
inclusive ways of developing renewable energy and also a means of enhancing
community cohesion can in some instanbave the opposite effect. Two of the seven
community projects interviewed spoke of some opposition to their plans from some of
the local community:

Therebdbs been quite a divide b+#ot-ween th
profit energy companies. You kmahe people on this group are not members
of this, and not over there, and there

two. It gets all personal and nothing to do with the facts and it becomes
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another expression of community fractionalism aneighting (Expert

interview 8).

There was very little backing, there was a lot of contention at the time,

because thatodés what happens in communities,
or fraction actually, there was friction in the community with the local county

council |l or [ é]couma ascwelhmsnanathet thing, you know

because we fell out big time with the community council as an organisation,

there was a group of people on there that were very, very against what we

were doing{Community group interview 4).

Unfortunately, durig the fieldwork, perspective from those against the developments
was not ascertained. However, in both instances the community groups felt that
eventually any antagonisms had passed and generally most people in the wider
community were accepting of the ddopments.

Subregional political peripheralization was expressed within Wales ddistencerom

governance centres and relatively weaker economies. These two tachmiamenteach

other where areas proximately distal from governance centres are the same areas with

weaker economies. Larger scale foarbon energyproductionappears to embody and

reinforce such perceptions. New enepggductiondevelopments, whether commercial

or in some cases community led, can to some appear imposed and in the case of
windfarmsin particular, harming the local landscapes, with benefits that come, including

the energy produced, holding little meaning for affected communities. As spatial justice

calls for the Afair and equitable distributio
opportunity to use themoé (Soja 2009, p. 3) th
little influence over what technologies are pursued, in what locgtaomd what impacts

there may be on local landscapes and econoriies. next section continues the

exploration of peripheralization and the influence this has on energy vulnerability and

low-carbon transition, narrowinthe focus to experiences within thHgrecon Beacons

National ParBBNP).
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6.4 The Brecon Beacons National Park: Further political

peripheralizatiofd

The BBNP is managed by the Brecon Beacons National Park Authority (BBNPA), which

is a local planning authority and holds the same statutory planning functions of other
planning authorities in Wales (sB&nning (Wales) Act 2015 The BBNPA, as a public

body has obligations within UK legislative framework of tr@vironment Acf1995. As

a Welsh national park authority, the BBNPA also has a responsibility to consider the
Environment (Wales) A¢R016§ when making strategic plans and planning decisions.
Additionally, theWellbeing of Future Generations Act (Walé€&)15 places a statutory

duty on all public bodies in Wales to work in a way that upholds the sustainable
development principle which is comprised of five main elements: Long term, Prevention,
Integration, Collaboration and Involvement. This includes creating and working towards
wellbeing objectives designed to maximise its contribution to the sevei&iet goals

(a prosperous Wales, a resilient Wales, a healthier Wales, a more equal Waddss a W

of cohesive communities, a vibrant culture and thriving Welsh language, a globally
responsible Wales). It also includes participation as a partner in Public Service Boards
which consult, create and monitor wellbeing objectives and plans for Locabiuth
areas. I n doing S0 publ i c bodi es i n Wa
environmental and culturalwdl e i ng of Wal eso (Future Gen
Wales 2018).

The BBNPA is predominantly funded by the Welsh Government arneslebtaned from

the sevenLocal Authorities the Park overlays. 75% of Park funding is from Welsh
Government via the National Park Grant, the remaining 25% is raised via the levy. For
2016/17 the BBNPA received £3,936,000 from the National Park Grant and £942,000
from the levy (BBNPA 2017h In addition to this the BBNPA generates income from

ot her Agrants and contributionso and dAFe
together for year 2016/17 generated £2,238,000 (BBNPA 2017b, p 4). This money goes
towards running the BBNPA includirthe direct employment @8 (fulltime equivalent)

staff, in addition toindirecly supporing subcontractors, suppliers and café franchise
operators involvedn other activities involved with managing the pgRarsons 2019)
However, as a planning awatfity the BBNPA has no remit for housing, health and social

services or public services, these remain with Local AutlestiThus, in many ways the
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BBNP is subject to the same issues around public services deprivation and being

identified as least deprideas norPark areas.

However, ecognitionas being least depriveds perhaps more pronouncedthin the
BBNP thanoutsidedue inmigration of retirees and number of second homes both of
which influence house prices and can disperse lawggrme groups merwidely within
surrounding areas (c.f. Gallent et2003). Within the park, house prices are on average
£28,279 higher than those in the same Local Authorities outside the Park bowgadary (
Table 63). High house prices, whilst being an indicator obremmic prosperity, hold
issues for people on incomes below the amount required to be able to afford

accommodation, this is fAa particularly

to remain |Iiving and wor ki ng 46nTherateofNat i on al

house price to wage is now 8.3 within the BBNP (Lloyds Bank PLC 28itBanks and
Building societies typically only lend to a 4.5 rafidnis indicates that income for people
living in the Park, even for those on above average incarag)ot high enough for them

to afford to purchase a home.

Table 63. Average house price in BBNP compared to weighted average of Local Authorities within its
boundaries

222,631 194,355 28,276 204,925

Source: Lloyds Bank PLC (2017)

Within its planning authority role, the BBNPAolds authority to grant or decline
permission for building or environmentadwklopments within the BBNP boundafiyhis

is different to areas outside of the Park whadesning permissiors soughfrom Local
Authorities. The planning authorifunction of the BBNPA is meant to ensure that any
developments support the P@kore purposes and duty. These represent its overall goals
and are outlined within th&nvironment Aci{1999. The two core purposes are: To

conserve and enhance the natueddy, wildlife and cultural heritage of the national

parks; and to promote opportunities for the understanding and enjoyment of the special

qualities of national parks by the public. The BBNPA duty is to "seek to foster the
economic and social welleing of local communities within the national park, but

without incurring significant expenditure in doing so, and [to]Joperate with local
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authorities and public bodies whose functions include the promotion of economic or
social development within the arefatloe national park” (Law Wales 2016.p). The core
purposes hold greater weight than the duty, additionally, the first core purpose retains
priority over the second core purpose. Should conflict arise between the two purposes a
6Sandford Ppliinedpl glbacisng@ figreater weight
enhancing the natural beauty, wildlife and cultural heritage of the area comprised in the
national park" (BNPA 2018; Law Wales 2Q16p).

The core purposes of national parks act to conserve landscapes, biodiversity and cultural
heritage, inadvertently, they alsonseration the landscape as it was at the point in time
national park designation took place. For the BBNP its conservatiomitvated in 1957

and represents the fAslice in timeo (Fouc
Conservation in time as well as space also conserves idealised visions of rural life, a
myt hi cal Agol den ageo whefermeflet waansihimg
or der 0-Cdlyer& 8aote2005, p. 506). This idealization of rural life is strengthened

by the links made between national park landscapes and national identities which together
create sacred spaces increasing their sociabrirapce and also their attractiveness to
tourists. But this idealization can be problematic for populations of people living within

the parks in current times, whereby modern needs can conflict with the traditional
ideology.

The core purposes of the Patkn mean that gaining planning permission for any
developments (including energy) within the Park involves the satisfaction of more
nuanced criteria. Tése criteria centre around environmental protection and visual
impacts that developments may hold, intpag type and size. It alscanincrease the

cost and timeframes involved with compiling planning proposals. Of the 71 (non
BBNPA) interviews 24 had direct interactions with the BBNPA (15 from Husiness,
community groups andpolicy governance intervieees; and 9households), these
interactions centred around developing existing buildings and developing independent
energy developments. There was acknowledgment amongst interviewees that as a
conservation area, the Park required environm@ntaéction. However, in attempting to
carry out developments 16 expressed that the BBNPA appearedealeus in its
application of planning criteria. This resulted in extended planning processes and

planning decisions that to the applicants appearedrunfa
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There were so many hoops to jump through, the amount of surveys you had to
do, you had to do visual impact surveys, bat surveys, you know? It was all put
there | think (Businedsinteroewd)e 6d gi ve up

It also affects the reputation of tB8NPA, whereby to some developing in the Park is
not worth the effort of trying to gain planning permission. The perception of the BBNPA,
in terms of its planning remit as difficult, refleoti of meeting its core purpose at the
possible cost of sociecoromic benefits that developments could hold for its
communities. This includes losarbon energy developments around en@rgguction

and increasing domestic energy efficiency:

They [the BBNPA] need to be more open to developments as the people in the
area are the ones looking after it. You can see why people get frustrated by
them. We are just trying to improve properties for the people who live in them
(Local Authority interview 5).

The aestheticassociated witHow-carbon energyproduction and building energy

efficiency interventionglo not marry with the primary purpose of the BBNRAw-

carbon developments whether epyeproductionor efficiency are permitted as long as

t heir presence is visually discretl®is and does
results in lowcarbon interventions being restricted in scale and technology type. In some

instances, for example in the case of listed buildings, interventions may not be permitted

at all. The need for installations to be visually discrete camiatgease their cost, for

example, should external wall insulation not be permitted, installation of internal wall

insulation may be sought as an alternative, however, this costs on average £6,500 more

in addition to being highly disruptive to the buildid s o ccupand4ferhofneee Tabl e
insulation costs). Thus, conforming to Park planning can increase the costazrloon

transition. As lowcarbon transition costs can already be prohibitive to some, further

increases limits further the rangédomestic actorsable to take it forward.

Further, lowcarbon transition is driven in part by the need to conserve existing
environments by limiting the effectd alimate change. This is a key concern for the
BBNPA, indeed all national parks, where conserving landscape and habitats is their main
priority. The effects of climate change are likely to see summer temperatures increasing,

summer precipitation decreasiagd winter precipitation increasing (BBNPA 2009). The
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effects of climate change are already present within the BBNP. Coupled with factors such
as; air pollution and acid rain, nitrate deposition, declines in upland cattle grazing and
aging of farming popations, climate change has led to 55% of the Parks biological Sites

of Special Scientific Interest (SSSIs) suffering unfavourable condition (BBNPA 2009).

Bi ol ogi cal SSSI1 6s include areas of peat]l ;
rarity (anddecline), ability to store carbon, filter water and aid river management.
However, the environment needed to sustain peatland is especially vulnerable to climate

changes, posing wider impacts on carbon emissions and water supply to South Wales.

Table 64. Domestic insulation types, economic cost and savings

725 475 370 330

245 145 90 70
Between 13,000 13,000 No estimates
4,00613,000 available
Between 7,400 7,400 No estimates
8,00022,000 available
415 250 155 155

*Cost and savings for internal and external wall insulation vary on sibeidding and amount of
insulation installed (in the case of internal insulation single rooms can be completed at a time and in the
case of external insulation part of buildings can be completed at a time)
Source: Energy Saving Trust (2018a; 2018b); Whi@029)

Additionally, increased instances of flooding have been predicted in some areas of the
Park, affected by summer droughts and heavy winter precipitation (BBNPA 2019).
Indeed, these predictions may already be evident as the effects of Storm QaQb8 i
demonstrated, flooding many areas including parts of Brecon and the village Crickhowell,
and causing landslides in other parts of the Park (BBC [20E8wards2018). As
sourcing energy from lowgarbon sources and reducing energy consumption via increased
energy efficiencies form part of wider measures to address climate change, through
limiting where and who can take up lesarbon transition within the Park gl8BNPA is
inadvertently hindering the uptake of such interventions. Thus, is also inadvertently
working against its core purpose of conserving and enhancing the natural beauty and
wildlife in the Park. While some lowarbon interventions may not blend lwihe current
aesthetic of the Park environment, in the longer term they will actually contribute to wider

efforts that help to conserve the same environment.
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A second perception of political peripheralization for interviewees was identified as the

B B N PsAsécond purposepromote opportunities for the understanding and enjoyment

of the Parki which is interpreted asneouraging tourism. This perception was most

pronounced in interviews with businesses, but also with some households where

discontent withtie BBNPA was noted. Interviewees noted that the priority given to the

Parks tourism economy by the BBNPA took president over their wellbeing, and in some
instances to their detri ment, whereby Athe co
formakinpa | i vi ngo (Lowent hal 1997 cited by Antr o]

They are all for tourists, they are not for the local people, | think they see

local people as a nuisance. We are neglected. They are supposed to support

the social and economics of the local communie s |, and they donodot é
[tourists] are more of a drain on the local area than an aggaisiness

interview 5).

This is in alignment with views that Al andsce
di sjoinedd (Lowent hal 19 9é&byrraltifee@asthbmpeal’snt rop 20
of creating and managing the landscape are not recognised as such. In the BBNP,

agriculture utilises 85% | and area and is rec
national park8l andscape and wi | dlisacidl amd,ecommicroleyi ng A a
within the |1 ocal areao (Nathan Litchfield &

without the land management provided as an outcome of agricultural activities the BBNP

would not have the same visual appearance or levels afersiy which would likely

have negative impacts on both its first core purpose and the tourism industry (BBNPA

2010). Indeed, the agriculture sector is regarded as playing a vital role within Wales as a

whole:

With 83% of Wal e amanadea fordarmsng anfl 448cdor b ei n g
forestry, a separation between the managem
and d6éagricultured is at best artificial. A
huge risks for maintaining the environmental resources of Wales. The

countyside and coastline are essential to the heart of Wales and an asset for

all our people(Welsh Government 2087 p. 21)

Thus, national parkscore purposes; first to conserve the landscape (and associated

habitats and culture) and second to encouragaultic use, result in the welleing of
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people Iiving and working within them, i :
the first two édpurposesd in priority. He
the wider nation and visitors to t@nal parks with lived experiences of the rural
communities who inhabit them. Thus, perhaps unsurprisingly some inhabitants feel
marginalised by the BBNPA.

This conflict was recognised in a recdteview of Designated Landscapes in Wales
(Marsden et al. 2L5)where, amongst other recommendations, it was recommended that
national parkoés duty was promoted to a pt
resource management and fApromote sustai:r
development based on theanagement of natural resources and the cultural heritage of
the areao (Marsden et al . 2015, p . 11)
Government deci ded against t his as Nat i
opportunity to help realise the emmic potential of their communities and to exemplify

and promote green growth. There is no barrier to them doing so within the remit of their
existing purposeo bWsbush corGounity needs avithin the 0 1 8

BBNP will remain a secondary prity.

Political peripheralization for communities within the park has very different
manifestations foenergy justice and energy vulnerability than areas outside of it. Strict
planning controls means that communities are somewhat protected from the enegativ
impacts of larger scale commercial developments that are purposely positioned
elsewhere. However, the same planning controls mean that community needs, including
the need to mitigate energy vulnerabilities via engrgyductionor increased energy
efficiency can be obtrusive. Considering the perspectives of both communities within and
outside of the Park, both are limited in what {oarbon developments they can pursue
themselves, at all scales, including some energy efficiantgrventions. These

limitations create energy vulnerabilities and are a form of energy injustice.

Within and without the BBNP olw-carbon transition has provided the means for some
public services and community assets to increase their economic viapiligducing
running costs on public buildings and/or prodigcan income.This offers some
protecton against area decline and ongoing public spending reductions for services and
local amenities.Community assets, such as community centres, are impoxant f
community cohesion and social inclusion, perhaps especially so in peripheral places that

have little alternative for social activities. In some instances, these public assets can be
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transferred to the communities, whereby, the community will take aveership and
maintenance of the asset. The Local Authorities assist communities where possible, but
the process can still be difficult for communities to navig@@mmunities within the

BBNP may be better positioned to counteract some aspects of pdiipteertheBBNPA
employs a Sustainable Communities Team who as well as managing a Sustainable
Development Funding (SDF), also assist communities within the Park with the Asset
Transfer procesdart of the process involves tieeaton of management planand
demonstrabn of economic viability of the asset for the community. One way of making

an asset, economically viable is to limit where possible its running costigsee6.7).

This village hall is owned and run as a charity by the local community, managed by the volunteer
committee and with 1 employee. The costs of running the hall were becoming prohibitive and much
of this was attributed to the inefficiency of the building and the high cost of LPG.

“We don t have main gas in the village so, we have a big propane gas tank outside which is very
expensive and not very green, and then we re using electricity. So, between the two things, our energy
bills were huge, we were paying probably about £5000 if not more a year on our gas”

In the same village a community energy group has been established. In 2006, the group developed a
36 KW micro-hydro on a nearby reservoir with the profits generated being re-invested into other
community developments. Since 2010, the group funded two electric vehicles for a community car
share scheme and in 2011 and 2014 the volunteer committee and energy group worked together to
install Solar PV on the hall’s roof (8 KW in total) and a new ASHP for part of the hall. The close
relationship between the two groups means that repayment of the cost of installations has been fairly
flexible and done primarily so that the energy group can re-invest in other community developments:

“We’re working quite closely over the last eight-nine years with [the energy group] ... And that has
been generating quite a reasonable amount of money that comes back into the village for community
green projects.”

The installation of low-carbon energy generation also spurred the village hall into increasing their
energy efficiency. Overall, the benefit to the hall has been substantial:

F‘ “We had the PV panels in the hall for a couple of years and it was

starting to show an impact on our electricity bills...[the ASHP]
| actually reduced our dependence on gas by probably 75%. It was
unbelievable and one year our bill for gas was only about £100...
it has meant that we aren t chasing our tails quite as much...
hopefully it will guarantee the future of the hall because it was
looking very dodgy at one point.”

Image. Solar PV on the Village Hall Roof

This demonstrates how low-carbon measures can be utilised to counteract
multiple aspects of peripherality and also energy vulnerability. It reduces
dependence on high cost and insecure energy supplies, increases energy
efficiency and helps create and maintain assets that are important to social
inclusion. The continual re-investment in further projects also shows how one
initial project can grow to have many wider impacts.

Image (right). Electric Vehicle charging point !

Figure 6.7. Community based lezarbon transition
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The BBNPA SDF is availabler a variety of uses and can be applied for by communities
and organisations in the Park for development and demonstrator projects that contribute
towards more sustainable ways of living. For 2018i@rhain project areas habeen
identified as Energy, Business, Natural and Built Heritage, Rural Transport Solutions and
Health and Wellbeing (BBNP 2018). The funds are made available in grant form to
groups and projects that can demonstrate social, economic, environmentaltbehefit

Park. Projects supported by the fund counteract peripherality in the park in various ways,
either through sustaining community assets, resources and services; making community
buildings more efficient to run and therefore more likely to remain ;opesviding

alternative training and employment for people.

We always emphasise the added value of the sustainable development fund,

we emphasise that itds not just spend
funding, so typicall thatBeall tt hduwgheryadwmdr
spending £200,000, the benefit to the area is £1 mi(BBNPA interview

4).

While these outcomes can indirectly reduce situations of energy vulnerability, some do
so more directly. Possibly one of the most impactful projettsnergy vulnerability that

the SDF and BBNPA have supported is the creation of The Green Valleys (TGV). TGV
was established in 2009 as a community support organisation, assisting communities in
organising themselves, finding funding and planning and elehy projects that
benefited the environment. After two BBNPA employees successfully won the NESTA
(National Endowment for Science Technology and the Arts) Big Green Challenge
competition, the prize money awarded funded an initial demonstrator projesingon

social, economic and environmental aspects of climate change. This took the form of
TGV, which was further supported by the BBNPA with £20,000 SDF grant and the

allocation of one BBNPA staff member for a year.

We emphasise the seed corn fundohgpiso there are a lot of projects we have
funded, £2680,000 as a first phase pilot whatever, but then they gtoaet
something much bigger, more substantial external fundog. t aGart of small

investment to start wittBBNPA interview 4).
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The organisation is a good example of t
adopts where it has grown to branch into a business TGV Hydro which also assisted
private projects and businesses in developing rtigdyo projects. Both organisations

are sill running today and have assisted other communities and landowners in increasing
energy efficiency and/or developing enepggduction Additionally, as a CIC all profits

from TGV go back to its member communities to further assist in environmentaitproje
Thus, hcome generated from leearbon energyroductionoffers community groups,
within and without the Park, an opportunity to direct spend on areas that meets specific
local needs, whether that is further l@arbon measures, social inclusion @ngport

poverty.

6.5 Conclusion

At national scale, interviewees identifiadack of synergyn energy policies of Welsh

and UK Governments which appeared problematic for Welsh ambition as it can require
approval and/or assistance from the UK GovernmiBmis relationship epitomises key
coreperiphery dynamics, whereb¥elsh (orperipheral autonomyis limited as key
policy levers are retained by UK Governmedistant core authori)y As with core
periphery dynamicgjecisions taken by the UK core magt have the best interests of

the Welsh periphery in mind (Schneider & Ingra@®3 FischerTahir & Nauman 2013
Political peripheralization and misrecognition can directly impact energy vulnerabilities.
At a regional scale, political peripheralizati@stricts abiliy of the peripheryo harness
indigenous energy resourceis ways that is most acceptable to the periphery and to the
benefit of the periphery. THack of Welsh Government influence oM@BTL and Wlfa
Newydd Nuclear developmenecisionsepitomise this dynamic. Additionally, despite
being a net exporter of electricity in the UK (Welsh Government 2020183 Welsh
regionsexperiences higher domestic electricity and gas costs compared to most other UK
regions (The House of Commons Libr&@17). This resonates with the three tenants of
energy injustice whereby Wales is unrecognised in decision making processes, Sso
decisions are made in othébgst interests and the costs of such decisions are experienced
in Wales while the benefits are metienced elsewherd&his holds implications for
nationalscale energy vulnerability agithout autonomy to control its energy sources,

Wa | eesudity of supply or access to energyd energy affordabilitis precarious

174

he

0s



Political peripherality was alsexperienced within Wales, indicating that even though
occupying a periphergbosition at a national scalesimilar coreperiphery dynamics
regardingpolitical decision making are maintained at a lovegiionalscales. The effects

of peripheralizationverefelt most readilyby intervieweesn terms of public spending or
more accurately where spending cuts may ocGansequently, perceptions from the
periphey are thatWelsh Government prioritieare centrally focused, as opposed to
equally spread acrossrecand peripheral regions. Further intensifying this perception is
thatperipheralrural budgets must stretch across large geographic areas, increasing staff
travel times and constraining actual work time, limiting budget effectiveness.
Furthermore, strategic application of funding and staffing resource ustadhased
measures can resultperipheries being misecogniseds lesgisadvantaged and thus,

in less need of assistancEhis is exacerbated by continued decreasing funding levels
which force strategic decisions to be maldat benefits the most people as opposed to
those who need most.Accordingly, sparsely populated peripheries are less likely to be
chosen for such measurés.terms of energy vulnerability this can have direct outcomes
as fuel poverty interventions are directed at the same, mostly am@sto the detriment

of peripheralrural areas that are frequently overlookBéripheralhouseholdsare left
without assistanc@ increasng energy efficiency, chaigg energy sourcandincreasng
energy affordabilityultimately more easily meieg energy needs.

While allthe above issues were identified both within and outside of the BBNP, additional
governance arrangements in place to manage the Park add a further dimension to political
peripheralization and misrecognition. Political peripheralization within the park was
evident by perceptions of communities, businesses andBBOIPA governance
organisations that community needs were marginalised first due to environmental
protections and second through emphasis placed on tourism activities. This manifest in
difficult to navigate, stricter and more expensive planning processes. In terms of energy
vulnerabilities, increased complexity and costs mean thatkton energy transition
within the Park will be limited to those able to navigate the planning process and afford
addtional expenses. Misrecognition was experienced in the park very similarly to areas
outside of the Park, especially when abased tools are used to allocate spending.
However, the prestige associated with the Park in addition to the focus on tourism can
exacerbate this issue by increasing living costs, abilities to afford to buy homes and
altering demographics so that lowrecome households are further dispersed and thus
harder to recognise and benefit from loarbon interventions.
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Chapter7. Peripherbieconomies, infrastructures and living costs:
Embedded energy vulnerabilities and disparate

transition opportunities

7.1 Introduction

A key element of peripheral disadvantage is an absence of agglomerative advantage
relative to core¢Copus 2001)Businesses tend to be smaller, consisting mostly of self
employed/soldraders orSmall Medium EnterprisesS(M E )0 Additionally, dominant
employment sectors within the sparsest of settisgeh as tourism and agriculture
typically hold irregular and lowpaid opportunities contradicting impressions ofiral
areasas being broadly affluent, or at the very least, not economically deprived. High
levels of employment in unsecure, seasonal or-paid work implies that energy
affordability maybe compromised all or part of the time and that energy needs may not
be met. Within the context of the BBNP, the influence of governeacencourag the

development otheseemployment sectors.

To gain moreskilled employment or higher wagesmecommug out of the periphery.
Additionally, distance between peripheral settlements means even those who are not
employed, still require vehicular transportation. Poor peripheral public transport networks
necessitate a heavy reliance on personal vehicles coefdo rc ar .cAAwwsuenr shi p o
commuting incurs a penalty in the form of travelling time and costs, redutiagmay
already be a smalhousehold disposable incomAdding to the financial cost of
peripheral living is the high cost of energy. In periphetigs is attributed to higher
administrative and distribution costs for mains sources and higher fuel and distribution
costs for traditional nemains sources. Traditional nomains energy sources such as oil

and liquified petroleum gasLPG) which are more expensive than mains supplies are
utilised where there is no accesgysmains. This is a particular historical problematic

of peripheries which persists as they do have population levels to make mains
extension economically viableTraditional nonmains sources hold additional
vulnerabilities due to the need for manual monitoringrargysupplyandordering with

vehiculardeliverythat isvulnerability to adverse weather conditions.

Such precarious access to energy supplies lamimaged some homes to adopt energy

practices, such as the installation of solid fuel heating equipment which offer more secure
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energy supplies but can often incur a high financial d@embined with this, high
numbers of traditional solid stone buildingehich are hard to heat, hard to keep warm

and hard to insulate means that many households are required to consume more energy
to attain a comfortable heat. These characteristics hold direct impacts on energy
vulnerability drivers such as, access, afftitity, flexibility, energy efficiency and

needs.

So peripheral households can experience lower incomes combined with a greater strain
on their incomes due to travel costs, high energy costs and the need to consume excessive
energy to warm inefficient hoes. These additional peripheral living costs are rarely
considered in analysis of income or deprivation. Such costs and priorities interplay with
energy needs, impacting energy consumption. However, combined with these peripheral
specific issues are moreigeral influences of payment type and housing tenure, both of
which impact energy price and ability to choose energy sources or modify energy
efficiencies. Such additional influences can further compound peripheral energy

vulnerabilities.

Low-carbon transition has been harnessed by some businesses to stabilize and increase
reliability of income, allowing for rénvestment or increased working hours for
employees. Likewise, for households, it has been harnessed to directly counter elements
of energy vulnerability, wherngroductioncan secure income, secure access to energy and
make it more affordable. However, there are some risks involved in transition if carried
out incorrectlyfor businesses, households and the public sedtereby additinal costs

can be incurredAdditionally, low-carbon transition is inaccessible for some, the high

cost of peripheral living combined with high cost of transition placing it out of reach

despite ambition.

This chapterunpacks thesmterwoven aspects ofpipherality, energy vulnerability and
transition. Focus is first placed iperipheral economieand incomesfollowed by
explanations for the necessity of personal transport. Following this peripheral energy
infrastructures are explored, highlighting resgive 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 drhigh energy prices. This last 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-tmtbon energy transition and
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how this isutilised to counteract energy vulnerabilities, but also where it is unobtainable

for some.

7.2 Peripheral economy and income: Unaffordable energy and

transition?

As detailed inChapter4, Wal esd6s economic outputs are the
UK countries Thiseconomiceripherality is alsevidentat an EUscale where Wales is

alsoone of its weakest economies (Eurostat 20Wijhin Wales the highest levels of

GVA are in the Soth-East, urban Local Authority areas of Cardiff and the Vale of

Glamorgan, while the lowest are in the rural West, -Wiales, and poshdustrial

southern ValleysRigure7.1). This pattern of GVA distribution has remaingdbde for

decades (National Assmly for Wales 2018a). Areas with higher levels of GVA are
predominantlylarger urbaragglomerationswhich concentrate employment, capital and

valueproduction

Lowest GVA Highest GVA

Figure 7.1 Welsh gross value added (GVA) per head for NUTS3 local areas, 1998 to 2016
Source: Office for National Statistics (2017a)
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Narrowing focus further, while GVA data is unavailable at Park level, considering GVA
per capitavith populationlevelswithin the Park a rough estimate of the GVA per capita

at Park level can be gained. Témveri® Local Authority areas overlaid by the Park hold

a mix between some of the highest and lowest levels of total GVA and GVA per capita
in Wales, and a mix of rural and urban areas (although in terms of land area and park
population are predominantly rural\s Table 7.1 indicates GVA within the Park
boundary is higher relative to the Local Authorities it overlays and BBNPA GVA per

capita is midrange compared to all Welsh Local Authorities.

This may be in part attributed to national park designations asatdinal parks are
credited with having economic benefits their local areas (Annett et al. 20@&)ributed

to four main areas: tourism economy, increased employfoeRark management and
tourist services, government funding and increased ability to draw on more funding and
increased property prices (Annett et al. 2000)2013the three Welsmational parks
contributed AA557m of GVA, nroempyroe s eBrBtNiPMg 2:
p. 76). The tourism economy is broadly regarded as a key industry for rural areas where
GVA is below those of urban areas (The House of Commons Library 2017). In the BBNP,
the tourism economy is worth around £206m and includes aroumdilah visitors per

year (BBNPA 2014). While amportant industry for the economy of tRark, it also
directly links to the BBNPA core purposes and is one of the ways that the economic

impact of national parks is measured.

Table7.1. Local Authoritiesvithin the BBNP boundarVA and relative rank in Wales

_ 2806 6 15774 19
_ 915 21 16672 15
_ 1888 15 20861 4
_ 2251 11 17296 10
_ 3663 3 16667 16
_ 1492 18 16875 13

Adapted fromOffice for National Statistics (2015 & 2017a) and BBNPA (2012)
*QOverall Local Authority Rank does not include BBNPA. Scores of 1 = highest GVA and 22 = lowest GVA.

33 The Park also overlays the most northerly points of Caerphilly and Neath Port Talbot Local Authority
areas, these atsuallydisregarded asombined they only coverHectares of land and 0% of population
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While such economic benefits are evident in the BBNP, they only form part of the picture

of the Parks economy and taken at face value can be misleading. Some of the economic
benefits associated with a 6éPark economyd can
by lowering incomes while increasing the cost of living. This in turn impacts upon

emnomic resources available to purchase energy, creating situations of energy

vulnerability.

The ratio of employment across all industrial sectoreural and urban areas fairly
similar, with Retail, Health, Manufacturing and Educatemploying the most people
(Statstics for Wales201%0). There are exceptions to thithen considering the most
sparsely populated areasich as those within the Park. In such ar€asstruction and
Agriculture (10% and 9.8% of employment respectivelg) largeremploymentsectors

than Manufacturing (7.1%) Statistics for Wale201%). Additionally, Construction,
Agriculture and Hotel and Catering employ a higher percentage of people within the most
sparsely populated areas than all other areas in Walegyver, even within these areas,
they employ fewer than Retail, Health and Education (14%, 12.7% and 10.8%
respectively) $tatistics for Wale201%). This suggests that in the most peripheral areas
the dominant industries are Retail, Health, Educatiogyiclture, Construction,
Manufacturing and Hotel and Caterjngith Agriculture, Construction and Hotel and

Catering being more significant employ&esethan in more populated settings.

The significance of these employers may explain in part the |GV in sparsely

populated peripheral areas compared to more populated areas. The tourism sector, where

the Hotel and Catering and perhaps to a lesser extent Retail industrial sector are key

empl oyer s, i's regar ded -times lowhskiednand highly s easonal
feminized, with | imited opportunities for pr
loannides 2011, p. 27) hE construction industry in the UK has the highest levels of self

employment thaanyother industry sectors (Office for National Statistics 201\Al)ile

usually an #Ai ndi ca&mpoymend €an effartpeecapous iscente, sel f
revenue and inadequate pensions (Public Policy Institute for Wales 2016,ip.ti&

UK as a whole araud half of sekemployed jobs are loywaid (LIoyd undategl Finally,

wages inteagricultural industry can be low and as with tourism can also be seasonal. In

Wales net farm income is on average around £17,000 per year (Allen et al. 2014 cited in
Nationallnstitute for Economic and Social Research 2@l ) with many farms relying

on subsidies for up to 100% of their income.
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Rural economic structures can create employment in casual or seasonal, lower skilled and
lower paid roles (Public Policy Institute for Wales 2016). Poverty rates fotipertrural
workers are above national averages (Public Policy Institute for Walé3 &(h part

time employment generally being lower paid than-finle employmentin addition,

overall employment rates can exceed GVA produced due to increased levels of labour
working fewer hoursvithin suchjobs (Office for National Statistics 2018&)d/or due

to industries in the area being primary producers in the supply chain and thus generating
less value for producé&his research found that the limitations of a peripheral economy
were noted or experienced by many of the interviewees fromtatview groups, who
commented on limited employment opportunities and a propensity of low waged and low
skilled employment witin rural peripheries;

The average wage in rural areas around here is-£&8,000.00 if that, if
the youngsters get t heBusinessan@gmwieve € not
7).

Theredre no opportunities -skiledjobpeopl e
if you gd one in Neath or Swansea but the travel time, it would cost [...]

feel people who were born up here and have lived up here their whole life

are not skilled: they donét have the
they did, what job would they get?€letf like they are just stuck in a rut

(Rachel, private tenant, aged-29).

Other research in Wales has demonstrated thabrk poverty, whereby part or all the
adults in a household are working but are still achieving less than 60% of the national
median income, is most prevalent in rural areas (Joseph Rowntree Foundation 2013;
National Assembly for Wales 2018b). Those in work may be suffering frewoik
poverty due to the low wages associated with many rural jobs (Public Policy Institute for
Wales 2086), these are typically in retail and hospitality sectors (46%) and education,
health and social work (20%l.loyd undated. As Figure 7.2 demonstrates rural areas
hold some of the highest proportion of jobs that are lower than the Real Living4Vage

34The Real Living Wage is based on the cost of a basket of goods and services needed by people in the
UK. It is created by The Living Wage Foundation. Currently the National Living Wage is £7.83 while the
Real Living Wage is £8.75.
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[:] 20.2% - 22.0% 25.1% -28.0%

] 2% -250% B 5100 33.0%

Figure 7.2. Percentageof jobs lower tharthe applicable_iving WageFoundation living wage
Source: National Assembly for Wales (2018b)

Rural areas of Wales also have low levels of income deprivation, this appears to contradict
the dominant industry tygs and the wages offeredther research has demonstrated that
within rural Wales there are high numbers of people who areesgifoyed or who are
employed and work from home, additionally there are high proportions of employed
people in higher manageriahd professional jobs (Office for National Statistics 2012).
Taking employment and income data together suggests that within rural peripheries there
is an income or wealth gap between those in lower paid, unreliable, part time roles and
those in highempad professionaljobs This corresponds with commuting data that
suggests rural dcal Authoritiesin Wales have lowest levels of in and out commutes for
work - the highest percentage of exdmmuting is 29% in ruraldcal Authoritiesand in
commuting is 22%(Stats Wales 2017c). This compatesver than norrural Local
Authoritieswhere the incommuting is52% andoutcommuting is51% (Stats Wales
2017). This suggests that household income and GVA for ruvablAuthoritiesis a
more accurate reflection of incomes and value added within theFangdly, income
deprivation measures themselves can be misleading as they docount for the true
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cost of rural living, thus while incomes may appear high, after the costing lare

deducted, they may become much lower.

Low-carbon transition can offer a means of supplementing peripheral income via
reducing outgoing energy costs by reducing energy consumption and/or generating an

income.

I genuinely feel since havingthesolapanel s we dondét spend
We both work from home. |l 6ve got two c
telly on; the | ights are on. I n the sul

on top of our free electricitfLydia, homeowner, aged 4#).

Domestic @ergy productionoffers householdspportunityto reduce their energy bills
indefinitely and a secure income for at least 20 years. Thusdolon transition was
viewed by many of the household interviewees as a-femg investment. This
investment was mostly taken up by households who planned to remain in their current
property long term and who were generally in an older age group currently retired or with
plans to retire in the near future. Income from engmggluctioncould then supplaent

a fixed pension income (whether private/public or both) in addition to reducing outgoings.

We wanted to make sure we can marfagepecause you never know when
youdoieng to die you dondt know quite hi
al so donét know how decféépt b6s yaudmre ckg

balancing acf{Leon, homeowner, aged 654).

The economic benefit of lowarbon transition was recognisedall interview groups
However, of those who had installed lmarbon measures, their motivations were
multiple: around environmental concernan opportunity to reduce bijlsincome
generabn; financial investment and secuty of energysupply. In terms of energy
vulnerability, theseoutcomescounteract certairdrivers for example by increasing
affordability, increasing access and security of supply and reducing consumption via
increased egrgy efficiency. For many of thiaterviewsthese multiple outcomes were

highly interlinked:

Qur priority is definitely triple bott
and for profit(Expert interview 3).
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If you can reduce your bills, you use lessier gy so thatodés better
environment-wi 8osituasianwi But i1itods not cons
it for the planet, it was a consequence afterwards of me saving ifiGalein,

homeowner, aged 464).

There were slight differences in the iarfance placed on each of these betwetsmview
group. Households, business and local governance institutions were more focused on the
economic benefits, while community groups and experts related to this field had an overall

stronger environmental focus but still needed to ensure that their costsowered.

OQur main purpose has always been to delive
what wedre going to end up doingé because t
cooperatives, invested on the basis that they were investing in an ethical

project, which | think forthe most of them is the most important thing

(Community group interview 4).

Low-carbon transition can offémcreased economic viability for smaitale businesses
(Small, Medium EnterprisglSMESs] including farmsandbr self-employed) which are

more conmon in ruralareas It can secure an income that is reliable for2BOyears,
perhaps eveningut seasonal income troughs experienced in some agricultural and
tourism businesses. It can also offer reductions in energy bills, as some of the energy
producedtan be utilised by the business itself. Additional income and bill reduction allow
investment in other business opportunities, increased employment or increase staff hours,
re-investment in further renewables or overall an increased chance to take firiaksia

(seeFigure 7.3:
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The business focus is on its historical and geologically significant attractions, in addition
to farmland, woodland and overnight accommodation. While the site has had a micro-
hydro in place since the 1930’s, they installed a more modern micro-hydro and roof-top
solar PV more recently. This cost the company around £300,000, but now generates
£1,000 per month in energy savings and income for the business. The business is now
totally energy self-sufficient.

“We’re saving £1000 per week. We've managed to do a lot more because that money paid
for the solar panels on our roof, so we put that back but also because that's an SSI and a
natural nature reserve, it's enabled us to do a lot of things along those lines... it's enabled

us to do lots more on the environmental side of things. On the business side of things, it's
also made the business more viable because we're not having to spend £4,000 a month on

electricity. That's made us able to open a little more... because you realise that £1,000 is
a lot of money it also allows us to keep staff on for longer because we've got the power
which is free and we don't have that huge worry of having to find £4,000 before we do

F This is an example of the

£ Jfinancial security renewable
energy can provide for
businesses. Offering a secure
energy source and a reliable non-
seasonal income for 20 years.
Security of income reduces the

# risk of other financial

" investments, which could be the
installation of additional low-
carbon measures or expanding
the business opening hours and
employing further staff.

Image: Micro-hydro turbine ‘house’with micro-wind turbine and

waterwheel

Figure 7.3 Lowcarbon measures as a means of securing supply and increasing business viability

For small businesses run by just one or two people, taking time off duéhé&alith or

just for annual leave can be problematic as it can mean a break in income supply. Low
carbon energproductionhas been used by some to ensure that in these insthemess

still some income being generat@dgure 7.4) Additionally, some industrial sectors are
high energy consumers, thgspducingtheir own energy instead of purchasing it can be

a substantial economic saving:

I f you |l ook at our dairy sector, it os

electricity, for heating and cooling watéeé ] If you talk to our neighbours,
theydbve got a dairy farm up the road

a month, and the 6 realy efficient. A lot of places would spend a lot more

than that. Through investment in renew

electric, they suddenly become more viable. It means they can actually sustain
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a living there on a smaller unit. The whkatural economy could be really

helped out by that | thingExpert interview 1).

Now in their early 80’s, the farmers have lived and worked the same farm for 38 years having
grown up in farming families. The topography of the land necessitates Sheep Farming and
managed woodland. Hill farming has provided uncertain income over the years and the couple
have had to take on other jobs to supplement their income or to re-invest in the farm. Farming is
hard physical work and also a lot of responsibility, as taking time off for anything, even ill health
means the animals are not tended and the household loses income.

“Before, I used to worry about the weather, would there be enough food for the sheep? If I don t
get enough food for the sheep, can I afford to buy stuff in? With the farm, you worry.”

Sl e Aware of other farms diversifying their income
: - using renewable energy, in 2008 they were
introduced to TGV Hydro who helped them develop
a micro-hydro on a stream running through their
farm. TGV helped with the surveys and planning
permission, and the farmers had the skills and
machinery to dig the trenches for power cables and
pipes. Initially a 5 KW hydro was installed, later
replaced by a 10 KW hydro. The hydro’s qualified
for generation tariffs and Feed in Tariff. This new
venture had a high capital cost of around £50,000,
but has paid for itself as it earns as much financially
as the farm.

Images: Micro
hydro ‘house’
and turbine

“Keeping 200-250 sheep, including the subsidies and
all you get - because the subsidies of the sheep are
about half and half - put those two together and the

turbine is equal to that.”

The reliable income generated by the micro-hydro has been of immense personal benefit to the
farmers, providing a means of staying financially viable during periods of ill-health or should they
decide to retire.

“It has been a life changer for us hasn tit? Definite. Looking back, all the slogging I did in the
previous years. If [only] this had happened say twenty or thirty years ago...”

Figure 7.4 Farm based micrtnydro offering security of supply and security of income

However, lowcarbon transition can also represent a risk, this is dwkfftoulties in
gaining advice and information regarding different renewable technologies and reliance
on nonlocal and therefore relatively unknown and dubious contractors combined with

the relative higkcost of some lovcarbon technologigseeFigure?7.5).
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The business is an education and event provider, established over 20 years ago by a local
businessman. It employs 23 people, most of which live locally to the business.

“I would say probably over 80% of our staff are all recruited from Seven Sisters,
Ystradgunlais and Abercrave. We 've always recruited locally wherever we can.”

The business has a strong environmental ethos. However, attempts to install energy
generation have not always gone to plan. In the first instance it proved difficult to find
information on the technology type to invest in and how to qualify for Renewable Heat
Incentive (RHI). Even after consulting Welsh Government websites and contacting advisory
quangos it was unclear:

“We did try to look, but again it'’s very hard to work things out whenever the government is
involved it's just reams and reams and reams of paperwork that youve got to go through and
it’s not easy to find out.”

After gaining some advice, they selected Air Source Heat Pump (ASHP) (and later installed
Solar PV). Finding a contractor for the ASHP was problematic:

“The vast majority of the people in this [renewable energy] marketplace are cowboys,
they re in it for the quick buck... By the time people start having problems with the kit,
they 're long gone.”

However, the business they found out that the type of ASHP ordered would not qualify for
RHI, this meant that they would struggle to get the return on their £18,000 investment.
Worse still was that the ASHP was installed incorrectly. This has left the business with
higher energy bills than when it used an old oil heating system. To compound the problem,
the contractor ceased trading and seven years on, it has proved extremely difficult to find
another to rectify the problem:

“We’ve basically got immersion heaters on the wrong side of the system, so we 're using vast
amounts of electricity when we shouldn t be... the £18,000 we spent at the, we should have
had that back over eight years... so really we’ve paid for all the machinery and we 've paid
extra on our bills. It’s a double whammy really. Commercially it’s been a disaster for the
company...yeah, not a good taste in the mouth.”

This is an example of the difficulty in gaining information and sound advice around
renewable energy technologies, their suitability in individual circumstances, qualifying for
subsidy and finding reliable contractors. This difficulty manifests into financial risk, that can
be more pronounced for SME’s which have few avenues to gain advice and smaller financial
margins to take risks. In this instance, the investment of £18,000 alone could have been
spent on a full-time employee wage.

Figure 7.5 Lowcarbon installation financial risk and cost for an SME

There can also be risks when it comes to gaining planning permission fopsmtaetion
technologies, as feasibility studies must be conducted prior to planning consent being
gained. If consent is not given then the cost offéasibility studiesvould have been
incurred for no reasoWhile this is predominantly aisk for businesses, publsector

and third sector who amore likely to develop larger scale enempduction the risk

canremain forsomehouseholds.
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A hydro scheme might cost £100,000 to build, then yes up to £10,000 or more

can be sperté ] | mean peopl soyagotdafarnaefandsayd i t

Gt will probably take you twenty years to get your money back, oh and by the

way itods goi nlg2,t000 Oc otsot fyionud [@lh@act her it o

the answer to thgplanning] question might bénoband t hengey ou canodt
your £12,000 back, do you want to go ah&g@&xpert interview 8).
At a domestic scaldhe relative high cost of transition, combined with an already high
costoflivingduei n | ar ge-r phat et o e 6 cmdtberdstofdesnestie s s 6 a
energy>meant for some it was not possible. It

have renewable energyoductionbut that aspired to do so, as they appreciated that it
could becost savingwere in lower age ranges and had commutesriployment. This
suggests that while lowarbon transition can offer economic benefits to households, it is

also economically unobtainable for some:

If I had money, | would change [the oil heating system]. But again, we are
still limited to what we can fa our house with. Like you can get those
biomass burners and we looked into that as well, because you can get a bit of
income with that. But, again, the initial layout would have been thousands to

get the returnJoan, homeowner, aged-588).

7.3 The necessity of personal transport: A periphspecific

energy need

Scarcity of employment and services in addition to population sparsity and spread means
vehicular transportation is perceived as a necessity for living in a periphery (Public Policy
Institute for Wales 2016). However, this can be challenging in peripheries where travel
networks are poor and travel by any mode can take longer and cos{Mules &
Radcliffe 2011). In Walegoad and rail transport networks are poorer than in other parts
of the UK, for exampleFigure 7.6 demonstrates that many areas of Wales have travel
times of 1 hour or more to reach main settlements compared to that of England and to a

lesser extent Scotland. The Welsh Government has limited ability in alterif this

35 See sections 7.3 and 7.4 for further transpost discussion
36 See Chapter 4 for outline of Welsh Government transport devolution.
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Additionally, public transport costs within Wales are higher than UK averages (see Figure
7.7), with equivalent travel distances via bus costing three times more than via car (The
TAS Partnership Limited 2015)

42km — 74km e 82km —85km

® 75km — 78km ®  86km —97km

Cow s i 3G - ok £ 1 onrs Cope s gt Listd dslst ee

®  79km — 81km

Figure 7.6. UK & Wales tavel distances achievable within 1 hour (by car)
Source: Cooper et al. (2016)
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— General all UK items = Motoring expenditure
— Rail fares — Bus and coach fares

Figure 7.7. Index of UK retail prices and cost of transport in Wales
Source: Welsh Assembly Government (2008)
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Within Wales transport infrastructure is also unevenly spreadntst numerous and
well-connected transport links are those of the urban areas mostly in the South, which is
the only part of Wales with a motorway. Even if just considering transport using personal
vehicles by road, rural road networks create longer ttavek than those in urban areas
(Figure7.6).

Bus services in the UK have beenrggulated since the passing of thensport Act

1985 As many bus routes in rural areas are economically unviable, Local Authorities
havesubsidisd such routeg¢Disney 2016)In 2017/1882% of Welsh Local Authorities

reduced or spent nothing on bus service provision, of the four who increased their

spending, three were rural Authorities (Ceredigion, Pembrokeshire and Powys)

(Campaign for Better Transport 2018)hile this is perhaps an indication of the

recognition of the importance of bus services to rural areas, it comes after seven years of

reduced bus funding by all Local Authoritjessulting in 259Nelshbus services being

reduced, altered or withdrawn (@paign for Better Transport 2018). For approximately

5 of the households interviewed, there was no public transport available in their area at

all. Of the interviewed household32% notedocal public transport was infrequent and

not at times swablefor access to workAll bar 3 householdsited personal transposs

an essential part of peripheral livinbhis is in line with wider research that suggests lack

of public transport services can | ead to Afor
p.1)>)This can restatedi pcéoamic stressd and Atran
al. 2017, p. 95) especially for households that may already be-emmm@mically

disadvantaged

There arendt even any buses, ggest a singl e
energy issue for rural communities is tran
soci al I Ssue. |l tds the same in any rur al C
kind of social life which of course is essential, not to mention education and

everything else.fere is no public transport at alill, homeowner, aged 45

64).

They are just having to pay for transport to get to ordinary facilities that
for [urban areas] are accessible on foot or on relatively inexpensive
travel. Theyodr e haearoadto@ccdasnschkotseafier a car on th

school activities, leisure facilities and of course work, which, sometimes
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itds to accepaidewsoRrRabbytwebmeti mes i
poorly paid work, a car is essential for a lot of peof@8NPA interview
4).

The BBNPA recognises that transport is a major issue for its communities, but it has no
authority over public transport provisioes such it is limited in addressing this issue
within its purposesWhile some efforts have been madepimvide public transport
services such as bus servictmse often prioritise tourism activities and times of use
(weekends)and therefore may be limited in benéfitcommunities and usual commuting

times.

It was also noted that juggling multiple personalpogssibilities such as caring
responsibilities or hospital appointments singularly or in combination with employment
commitments meant public transport was not a viable option. Additionally, public
transportseemsespecially hard to negotiate if in ill héal disabled or with dependents

such as children:

The most negative thing about I iving F
been on the buses for a |l ong ti me, I
wheel chair, I 6m a bi t(Oligef socalteahanpdgedf al | i n
75+).

I f youbve got a family, two or three c

and you needed things, you know, shopping, obviously you would shop more

with families, it must be difficult then for thdé] some people have totge

back home for children or whatever, yc
public transport i's convenient . I t hir
thereds only a certain amount of ti me

like that could be awkwd (Marie, homeowner, aged &31).

Poor public transport networks increase the time taken to travel and can also have limited
operationahours;this means that quite often they did not operate at timésbéerior
employment. Other research has demotedr@eople who cannot drive or do not have
personal transport may opt for low paid or unskilled jobs that are local in order to avoid
trying to use public transport (Public Policy Institute for Wales 2016):
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We have got a bus sergrifttcler mughprlewtenitt @&sham
sufficiently regular for people really to
to work a full dayos wor k af(Elkza get back
homeowner, aged 75+).

How woul d | ®awgeralkar? Therate nocdbusdsredrly enough for

me to get there for 9 o006clock. There are

| 6d have t(Rachelgliviate tenhng aged29).

Personal transport can be costly as households have to purctesele pay annually

for road tax, maintain the vehicle and buy fuel for it. These costs contribute to a higher
cost of living in the peripheryWhile this is not unusual per say asamt surveys have

found that in the UK a whole households spend thedsigbercentage of their disposable
income on transport (Office for National Statistics @010ther studies have
demonstrated that for rural areas this expense is notably highe®r(ith et al. 203)

and that as many of the costs associated with vehicle ownership are fixed this expense
disproportionately affects lomcome household<Clrrie & Senbergs 2007Chatterton

et al. 2013 (see alsdrigure7.8).

Average Household Car Expenditure
as % of Median Income
(Households with Cars)

Average Household Car Expenditure
as % of Median Income
(All Households)

m10-36 mm10-3.6
mm37-44 Em37-44
45-49 m45-49
50-53 50-53
54-57 54-57
5.8-6.2 5.8-6.2
6.3-6.7 6.3-6.7

me68-73 m6.8-7.3
74 -83 g Em74-83
=8 4 . >8 4

Figure 7.8. Household vehicle expenditure to income
Source: Chatterton et al. (2018)

One of the households interviewed was able to explain their vehicle fuel (for one of their

cars) and their energy (mains electricity, solar thermal and LPG) expenditure per year,
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