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A B S T R A C T   

Experiences of poverty can manifest in multiple aspects of everyday life, often in interlinking ways. One example 
is ‘double energy vulnerability’, where a household faces both energy poverty and transport poverty simulta
neously. This can result in trade-offs, where prioritising one essential need (e.g., transport) makes accessing 
another impossible (e.g., heating). Such decisions are not easily made, and they can have distinct spatio-temporal 
characteristics. They can vary between space and time and across different household members, and result in 
stark inter- as well as intra-household differences. People with socio-demographic and contextual vulnerabilities 
are particularly at risk of experiencing double energy vulnerability. Based on 59 household interviews across the 
four nations of the United Kingdom, we provide novel, multi-nation empirical evidence on the lived experiences 
of double energy vulnerability, drawing on our themes; ‘being locked into infrastructure’, ‘facing high costs and 
low incomes’, ‘choosing between energy and transport’, and ‘missing out’. A cross-national lived-experiences 
approach sheds light on double energy vulnerability as a relational, contingent and ongoing phenomena, 
attending to everyday experiences and capacities. We provide suggestions for further research, such as further 
study of double energy vulnerability amongst refugees and migrants. We also highlight that the study of lived 
experiences can aid the recognition of how different forms of poverty intersect and how they need to be taken 
into account in the design of Net Zero policies.   

1. Introduction 

Joe1 is a 52-year-old man living in a rental bedsit in a large city in 
Scotland. Joe was interviewed for our study and told of his past when 
he had spent six years living without any income, or state welfare 
support. This meant that for most of that time, Joe lived in a cold 
home and had few options for cooking hot meals as the use of the pre- 
payment electricity meter was too expensive. During tough times, 
Joe reluctantly accepted outside help, and in his own words, “I was 
kept alive by a charity who kept me in sandwiches” (SCO06). At the time 
of our interview, Joe was working but had a limited income which 
meant that he still had to carefully ration his heating, hot water and 

electricity use. Joe said that his main mode of transport was walking 
as, despite living in a city with good public transport links, he could 
not afford to use the buses or trains. This meant sometimes walking 
long distances in cold and wet Scottish weather to get basics like 
food, attend work meetings or catch up with friends. After walking in 
the cold, John returned to a cold home, to eat a cold meal. 

In the vignette above, we introduce Joe who faces the simultaneous 
impacts of both energy poverty and transport poverty; he lives in and out 
of ‘double energy vulnerability’. These overlapping forms of poverty are 
relevant for the design and development of Net Zero societies, which 
many countries have pledged to become in order to deal with the climate 
crisis. Net Zero, i.e. the balancing of greenhouse gas (GHG) emissions 
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produced and the amount removed from the atmosphere, demands a 
radical transformation of transport and energy systems, along with 
decarbonisation of whole economies. The United Kingdom (UK) and 
Great Britain (GB)2 has aims for a Net Zero society by 2050 (HM Gov
ernment, 2021), and given their high contribution to national green
house gas (GHG) emissions, the transport (27%) and energy (21%) 
sectors are key in this quest (BEIS, 2021a). Low-carbon technologies 
such as electric vehicles (EV) and heat pumps are prioritised by the UK’s 
public and private sectors, becoming synonymous with a transition 
which is expected to increase the intersections between energy and 
transport due to electrification. Yet such innovations are often out of 
reach of many, not least due to high upfront costs. People on lower in
comes in particular have less chance to benefit from these technologies’ 
reduced running costs, and are forced to use more carbon intensive, 
inefficient and expensive options (e.g., internal combustion engine ve
hicles and pre-payment electricity meters). Much research and policy 
advocacy (e.g., Bickerstaff et al., 2013; Martiskainen et al. 2021a, 
2021b; Mullen and Marsden, 2016) has therefore called for a ‘just’ 
transition, so that benefits and costs are shared equally across society, 
and inequality reduced in the Net Zero society (Heffron and McCauley, 
2018; also Sovacool et al., 2022). 

A consideration of the intersections between Net Zero ambitions, 
decarbonising energy and transport systems and growing socioeconomic 
inequalities is timely. A combination of rapidly rising energy bills, 
growing inflation, increasing taxation, and stagnating salaries has 
created a ‘perfect storm’ that has made many UK households vulnerable 
to both energy and transport poverty. In April 2022, the Office of Gas 
and Electricity Markets (Ofgem) (2022) lifted an energy price cap (limits 
to how much utilities can charge in GB markets), meaning a 54% rise 
and an average annual energy bill increase of £700. The impact of a 
further increase in October 2022 to an average energy bill £1,600 was 
temporarily halted by the Energy Price Guarantee, but further increases 
of the energy price cap in 2023 – to £3,000 (UK Parliament, 2023) – will 
have widespread effects across the population. At the same time, the 
Russian war in Ukraine, and resulting economic sanctions, are contrib
uting to energy supply and price volatility. 

With UK consumer price inflation at 8.9% in March 2023 (Office for 
National Statistics, 2023), there is an affordability crisis across the 
economy. Bus fares in England, for example, have increased above 
inflation for a long time (Department for Transport, 2021a), and some 
cities – such a Bristol – are now reporting increases as high as 18% (ITV, 
2022). Meanwhile, across the UK rail fares continue to rise (Inews, 
2022), with a government ‘cap’ on rail fare increases of 5.9% (Depart
ment for Transport, 2022a) - the largest increase in a decade (inews, 
2022) yet described by the UK government as “the biggest government 
intervention ever” for keeping increases below inflation (Department for 
Transport, 2022a). Motor fuel prices at the pump also increased rapidly 
in 2022 and have been at historically high levels in real terms since 
2007–2008. While the British government first froze and then cut the 
motor fuel duty in response to affordability concerns, very little action 
has been taken for public transport beyond a 3-month (later extended to 
6-month) £2 cap on single bus fares introduced on 1 January 2023 for 
some bus services in some parts of England (Department for Transport, 
2022b). Stark pre-existing inequalities in access to and the affordability 
of energy and transport services are aggravated by these contexts, yet 
many people impacted by them often remain misrecognised, and mis
represented, in public policy (Mattioli, 2021; Simcock et al., 2021a). 

Calls for equitable transitions become even more important in light 
of research which has suggested that many people, like Joe above, face 
double energy vulnerability (DEV) (Furszyfer Del Rio & Sovacool, 2023; 
Robinson and Mattioli, 2020; Sareen et al., 2022; Simcock et al., 2021a, 
2021b). People particularly at risk of DEV often face both socio- 

demographic and contextual vulnerabilities, for example, someone 
with a disability living on a low-income in a rural inefficient home that is 
also isolated from public transport links, (Robinson, 2019; Simcock 
et al., 2021b), whilst they are also at risk of being excluded from the Net 
Zero transition. Living without sufficient energy or transport services has 
a negative impact on quality of life (Anderson et al., 2012; Liddell and 
Morris, 2010; Lucas et al., 2016; Martens, 2017; Mattioli et al., 2017), 
and the combined effect of living without both is likely to be even worse 
(Desjardins and Mettetal, 2012; Ortar 2018). While the inability to keep 
a home adequately warm and to access work, education and healthcare 
are often discussed as impacting on life chances (e.g., Bouzarovski and 
Petrova 2015; Lucas et al., 2016; Mullen et al., 2020; Rozynek et al., 
2022; Simcock et al., 2021b), there are a range of more subtle ways that 
DEV can impact everyday life, from the possibility to cook diasporic 
foods, take day trips, or provide experiences for children, and it is this 
which our research aims to uncover. To ensure reduced inequality in the 
Net Zero society, we argue that it is important to understand the lived 
experience of those facing DEV, and to hear from people and commu
nities who are often silenced by or ignored in policy making, such as 
those who have a disability or a chronic illness, or come from refugee 
and/or migrant backgrounds (see Bouzarovski et al., 2022). 

In this paper, we make a new empirical contribution to the study of 
DEV through interview data collected during 2020–2021 with 59 people 
across the four UK nations - England, Wales, Northern Ireland and 
Scotland - in a variety of spatial settings (urban, peri-urban and rural 
locations) and with respondents that include those who are often over
looked, such as the groups mentioned above. By investigating the four 
UK nations, we (1) respond to a clear research gap, where we overcome 
England-centric reporting on these issues, reveal insights from often 
marginalised geographies and contribute to understandings of fuel and 
transport poverty as intersecting issues across various contexts and 
different socio-demographics, (2) consider cross-cutting, entrenched 
and systemic inequalities as well as those occurring as sub-national 
particularities, (3) offer lessons for other, similar contexts, including 
those with federal and state systems. We address the following research 
question: What are the lived experiences of double energy vulnerability in the 
UK? In doing so, we make a contribution by providing one of the first 
papers to examine both energy poverty and transport poverty simulta
neously, within the same households, in the UK context. At the same 
time we also seek to corroborate, and through a large, multi-nation 
evidence, extend the findings from a handful of studies conducted in 
other countries on the lived experience of double energy vulnerability 
(e.g. in France by Ortar (2018), in Norway by Sareen et al. (2022) and in 
Mexico by Furszyfer Del Rio and Sovacool (2022)). 

We make a largely empirical contribution, using the lenses of 
’contextual vulnerability’ (O’brien et al., 2007; Hopkins, 2015; Okpara 
et al., 2016; Groves and Henwood, 2021) and ‘lived experience’ (Eyles, 
1981) to guide our analysis. A lived-experiences approach allows DEV to 
be understood as a relational, contingent and ongoing phenomenon, 
attending to everyday experiences and capacities (Henwood, et al., 
2016). Our findings show that when multiple forms of poverty intersect, 
and people face DEV, this affects a person’s quality of life in several 
ways, especially regarding: (1) being locked into infrastructure, (2) 
facing high costs and low incomes, (3) choosing between energy and 
transport, and (4) missing out on other services and life chances. We 
argue that the study of lived experience can contribute to more inclusive 
policy, as those who face vulnerabilities such as social exclusion (which 
can also then make DEV worse), do not often have a voice in policy 
making (Bouzarovski et al., 2022; Lister, 2007). The integration of lived 
experience perspectives can therefore ensure that energy and transport 
policies and programmes take into account the differing needs of par
ticipants, do not increase entrenched inequalities and are equitable (Fell 
et al., 2022). Moreover, by unpacking the lived experience of DEV, we 
can show who in particular may be at risk and with what implications. 
Through this, we seek to provide evidence for Net Zero transitions policy 
so that intersecting inequalities that can have potentially exclusionary 

2 UK includes England, Northern Ireland, Scotland and Wales, whereas Great 
Britain includes England, Scotland and Wales. 
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tendencies can be considered at the policy design stage, and thereby 
avoided. 

2. Conceptual approach: The lived experience of double energy 
vulnerability in the UK context 

Our conceptual approach draws from literature on DEV, contextual 
vulnerability and lived experience to help guide our subsequent anal
ysis. DEV means the simultaneous lack of sufficient energy and transport 
services, defined by Robinson and Mattioli (2020, p. 1) as “the increased 
likelihood of negative impacts upon well-being, owing to the intersection of 
domestic energy poverty (DEP) and transport energy poverty (TEP)”. This 
builds, in part, upon the widely recognised concept of energy poverty, i. 
e., “the inability to attain a socially- and materially-necessitated level of 
domestic energy services” (Bouzarovski and Petrova 2015, p. 31), often 
due to a complex mix of affordability, needs, energy infrastructure and 
housing standards. It also builds, secondly, on transport poverty, which 
reflects “the inability to attain a socially- and materially- necessitated level of 
transport services” (Simcock et al. 2021b, p. 2), usually resulting from the 
lack of access to transport, high costs, or the unavailability of transport 
services (Lucas et al., 2016). We understand energy services as the ability 
to use energy and electricity at home for space and water heating, 
cooking, lighting and the use of appliances. Transport services are more 
difficult to define, but include the capacity to use transport modes (e.g., 
car, bike, bus, and walking) whether privately owned, shared or public, 
in order to access essential services and opportunities. If someone lacks 
both energy and transport services, it can mean that they cannot, for 
example, heat their home to a comfortable level and travel to their place 
of education or employment, which in turn can have implications on 
health, educational attainment, employment opportunities, income 
levels and overall life chances. 

We approach DEV through a lens of contextual vulnerability (O’Brien 
et al., 2011; Hopkins, 2015; Okpara et al., 2016), which interprets 
vulnerability not as the result of a (single) external pressure or event, but 
as an ongoing and complex inability to withstand external stresses 
(Hopkins, 2015). This approach challenges generalised contextual to
talities by situating analysis in place, engaging with complexity (rather 
than predictability) through analysis of the historicity, specificity, and 
variability of social structures (Tumini and Poletti, 2019; Méndez et al., 
2020). Previous use of a contextual vulnerability framing (e.g., O’Brien, 
2011; Hopkins, 2015) has shown that it allows the understanding of 
vulnerability as a relational, contingent and ongoing phenomena, 
attending to everyday experiences and capacities. Through this, we are 
able to interrogate already-existing vulnerabilities which intersect with 
evolving conditions (O’brien et al., 2007), including but not limited to 
energy price rises, increasing use of home energy and changing travel 
practices during the pandemic lockdowns, and changes to state welfare 
allowances (Shirani, 2021). It accounts for the possibilities of change; 
recognising that impacts are always mutable, with material – and 
experienced - implications. Of particular relevance is the foregrounding 
of issues of equity and justice in the contextual vulnerability framing. 
O’Brien et al. (2007, p. 76), for instance, argue that “reducing vulnera
bility involves altering the context in which climate change occurs, so that 
individuals and groups can better respond to changing conditions”. 

As energy and transport services are experienced differently by 
different people, due to both variegated socio-demographic character
istics (e.g., income, age, gender and ethnicity) and spatio-material 
contingencies (e.g., degree of public transport accessibility, heating 
infrastructure provision, and travel distance to essential services) 
(Simcock et al., 2021b), a lived experience approach (e.g., Eyles, 1981; 
Ellis and Flaherty, 1992) offers valuable contributions for the study of 
DEV. A focus on the lived experience attends to “what is rather than 
what ought to be” (Eyles 1981, p. 1371, emphasis added), and in
vestigates the ‘conditions and experiences’ of social groups. It considers 
the complex intersections of structure and agency, and the ways in 
which discursive and policy realities can differ from those experienced 

in the everyday and ‘personal scale’ (Hall, 2019a). This can involve 
investigating phenomena in-situ, place-ing experiences and acknowl
edging how those places co-produce everyday lifeworlds. Much work 
engaging a ‘lived experience’ perspective leaves it under-theorised; with 
an assumption that doing empirical research is de facto examining lived 
experience. Yet, as van Lanen (2020) shows, lived experience scholar
ship can illuminate the diverse everyday experiences of particular pol
icies, in their case, home and housing policy under austerity, as shown 
also in previous energy poverty research (e.g., Middlemiss and Gillard, 
2015; Longhurst and Hargreaves, 2019) and transport poverty (e.g., 
Horn et al., 2021). 

It follows that our approach to examining DEV allows the uncovering 
of the lived, felt and negotiated legacies of DEV, connecting to different 
spheres of everyday life, and recognising the intersections of different 
socio-demographic and spatial characteristics mean experiences can 
change over time and between people, households and communities 
(Van Lanen, 2021). This approach shows how DEV manifests through 
negotiations between energy, transport, infrastructure, and other do
mains (Hall, 2019b). A review of previous research has shown that a lack 
of energy and transport services negatively impacts on people’s quality 
of life, health, wellbeing, education and life opportunities, and people 
experiencing multiple socio-demographic and spatial disadvantages 
could be at the greatest risk of DEV (Simcock et al., 2021b). 

Our research extends the small, yet growing, body of empirical 
research on lived experiences of DEV in Anglophone academic litera
ture. This work, which has largely been based on qualitative interview 
methods, has shown the different ways that DEV impacts upon people’s 
daily lives. For instance, Ortar (2018) uncovers the entanglements of 
household decisions on domestic energy, transport, residential re/ 
location, work participation and childcare. Research has also sought to 
characterise those at greater risk of experiencing DEV, with Sareen et al. 
(2022) finding that being unemployed, middle-aged, living in a rented 
home and not having a car could each contribute to (or potentially 
exaserbate) energy and transport poverty. For Sovacool and Furszyfer 
Del Rio (2022) and Furszyfer Del Rio and Sovacool (2023), those 
(forced) to live on the margins of society or experiencing patterns of 
social exclusion are at high risk of DEV. An example can come from 
Gypsies and Travellers in Northern Ireland, where built, social, eco
nomic and political factors contribute to their experiences of DEV, for 
instance with hard to hear homes, and complex transport needs resulting 
in 50% of their incomes being spent on energy and transport services 
(Sovacool and Furszyfer Del Rio, 2022). Overall, while a few recent 
studies have investigated the lived experiences of people affected by 
both energy and transport poverty, there is still a limited understanding 
of how households deal with the dynamic interactions between these 
two issues in their daily life. This paper goes beyond previous studies in 
that the design and analysis of the qualitative research were aimed at 
bringing to light the intersections, interactions and trade-offs between 
energy and transport service use (as we discuss in Section 3). 

We recognise that experiences of DEV are shaped by the socio- and 
spatio-material and political economic realities in which people live. 
Rather than focusing on specific social groups, we start from the 
perspective of heterogeneous lived experiences, seeking to show the 
many ways DEV might sweep in (and out) of everyday life. Our approach 
therefore offers space to analyse everyday experiences of DEV, avoiding 
universalising claims of who, and where, might experience 
vulnerabilities. 

2.1. The UK energy and transport poverty context 

The UK has a long history of energy (fuel) poverty research and 
policy measures (e.g., Boardman, 1991). The UK is complex country 
with a central government in England and devolved governments in 
Northern Ireland, Scotland and Wales. Ofgem regulates the energy 
sector in England, Scotland and Wales (i.e., GB), whereas the Utility 
Regulator operates in Northern Ireland. In GB, electricity generation is 

M. Martiskainen et al.                                                                                                                                                                                                                         



Global Environmental Change 82 (2023) 102728

4

mainly produced by using gas, nuclear power or renewable energy 
plants. Gas boilers are most commonly used for home heating, with an 
estimated 86% of GB homes connected to the gas grid, though rural 
areas often lack connectivity (BEIS, 2021c). In Northern Ireland, 
approximately 68% of homes use oil boilers for heating (Department for 
Communities, 2020). In the GB retail supply market, five former mo
nopoly suppliers have nearly 80% of the market (Ofgem, 2022), whereas 
one incumbent supplier has approximately 54% of the Northern Ireland 
electricity market (Utility Regulator, 2021). The bankruptcy of many 
smaller operators during 2021/2, owing to soaring wholesale gas prices 
(The Energy Shop, 2022), resulted in many households being moved to 
different suppliers, in many cases on new, higher tarrifs. Decarbonising 
heating, and doing it affordably, remains a key Net Zero policy challenge 
(HM Government, 2021), given the UK has one of the oldest, and most 
inefficient, housing stocks (Piddington et al., 2020). 

Public transport also differs between GB and Northern Ireland, with 
the latter retaining a largely state-owned provision, Translink, which 
operates rail, buses and coaches. In GB, public transport has been pri
vatised and deregulated to a much greater extent than in other OECD 
countries (Mees, 2010), resulting in diverse provision and pricing 
throughout Scotland, Wales and England, while in Greater London, a 
public agency retains strategic control and operations are tendered. 
Despite differences, increased prices and reduced services have become 
common across the nations, with few examples of public transport 
becoming cheaper. Local bus provision, for example, has deteriorated in 
terms of affordability, quantity and quality of service outside of London 
since deregulation (Campaign for Better Transport, 2019; Preston and 
Almutairi, 2013). For both energy and local public transport, deregu
lation and privatisation have impacted negatively on the accessibility 
and affordability of services specifically for low-income households 
(Bayliss et al., 2021; Crisp et al., 2018). 

The UK nations have different official definitions of energy poverty 
(or fuel poverty as is widely used in UK policy). In England, a household 
is in energy poverty if their income is less than 60% of median income 
and their home has an Energy Performance Certificate rating worse than 
C (NEA, 2021). In Northern Ireland, a household using more than 10% of 
income on energy costs is in energy poverty (NEA, 2021). The 10% in
dicator is also used in Scotland and Wales, but they recognise ‘extreme’, 
or ‘severe’, energy poverty (i.e., spending of more than 20%), with 
Wales also having a definition for ‘persistent’ and ‘at risk’ energy 
poverty (NEA, 2021) (see Appendix A). An estimated 4 million UK 
households were in energy poverty in 2021, but following the energy 
price cap lift, this increased to an estimated 6.7 million in October 2022 
(NEA, 2022) – nearly a quarter of the UK’s 27.8 million households 
(ONS, 2021a). Multiple policy initiatives across all four UK nations 
address energy poverty; including but not limited to the GB wide ‘Energy 
Company Obligation’ or ‘ECO’; the Warm Homes Programme in Wales; 
the Home Energy Scotland network in Scotland and the Northern Ireland 
Sustainable Energy Partnership (NISEP) in Northern Ireland (for a 
summary, see NEA, 2021). 

In contrast (and unlike other countries, including France), no UK 
nation has an official definition of transport poverty and the concept is 
not used in policymaking (Bogaars, 2020) – although it occurs in gov
ernment reports (e.g., Lucas et al., 2019; Government Office for Science, 
2019; Gates et al., 2019) and empirical indicators have been put forward 
by researchers and third-sector organisations (e.g., Lovelace and Philips, 
2014; Mattioli et al., 2018, 2019; Sustrans, 2012; 2016 2022 – see Ap
pendix A). Limited programmes exist to alleviate transport poverty, 
although across the UK there are some discounted transport fares for 
people aged 60 and over (Age UK, nd), ‘eligible disabled’ (HM Gov
ernment, nd), (discretionally) for jobseekers in receipt of state welfare, 
and in Scotland, free transport for ages 5–21. This context across the four 
UK nations provide varied study locations, given the fragmented defi
nitions and policy support regarding DEV. At the same time, there are 
overarching similarities resulting from UK government approaches 
including austerity, resulted in the reduction of state spending on public 

services (Hall, 2019a,b). 

3. Research design and methods 

Our research provides new qualitative empirical data of people fac
ing DEV in the UK, informed by a systematic review on DEV by Simcock 
et al. (2021b). The review guided our sampling strategy, as we sought to 
interview people at greater risk of experiencing DEV, i.e. people on low 
income; people with pre-existing health conditions and/or mobility 
difficulties; households with children or dependents (especially single- 
parent households); ethnic minorities; and women (Simcock et al. 
2021b, see p. 11). We also recruited participants from across the 
urban–rural spectrum and in a variety of locations throughout the UK (as 
discussed below). In doing that, we go beyond previous studies of the 
lived experience of DEV, which have often focused on specific (and 
particular) spatial contexts such as affluent Norwegian cities (Sareen 
et al., 2022) and informal settlements in Mexico City (Furszyfer Del Rio 
& Sovacool, 2023), and communities (Sovacool & Furszyfer Del Rio, 
2022). 

3.1. Data collection 

We conducted 59 semi-structured interviews in October 2020-June 
2021. We aimed to examine experiences of DEV in multiple urban, 
peri-urban and rural locations in England, Northern Ireland, Scotland, 
and Wales. We included all UK nations as they differ in terms of spatial 
income distribution (ONS 2022), population density (ONS, 2020), 
housing type (Piddington et al., 2020), rates and definitions of energy 
poverty (NEA 2021 – see Appendix A) and indications of transport 
poverty (Lovelace and Philips, 2014; Mattioli et al., 2018; Sustrans, 
2012; 2016; 2022 – see Appendix A). By conducting research across the 
UK, we sought a more diverse understanding of how people experience 
transport, energy and DEV in particular spatial contexts. We interviewed 
people in or near to four city locations: Liverpool (England), Belfast 
(Northern Ireland), Dundee (Scotland) and Swansea (Wales). These 
were chosen as all have: 1) a sufficiently large population in their 
respective nation; 2) a mixed level of affluent and deprived areas; and 3) 
close-by semi-rural areas, leading to the potential inclusion of partici
pants who travel longer distances to essential places like school or work. 
Second, as unexpected COVID-19 lockdowns meant a lower than 
anticipated recruitment in these cities, we extended our locations to 
allow for wider participation. 

The interviewee sampling strategy considered socio-demographic 
and spatial issues such as location, employment, potential pre-existing 
health conditions, age, income, and housing tenure. Study participants 
were recruited via two complimentary routes, and a full ethical review 
was completed at the University of Sussex prior to data collection. At 
first, as COVID-19 lockdowns prevented face-to-face interviews, we used 
an online recruitment tool “Call for Participants” (https://www.call 
forparticipants.com), which allows participants to submit interest in 
taking part in research via a web-based platform. The website link was 
circulated by our research partners via their networks using email and 
paper advertisements. Those who submitted interest were then con
tacted by the research team to check for eligibility and arrange an 
interview. 20 interviewees were recruited this way (11 in Liverpool, 6 in 
Swansea, 2 in Dundee and 1 in Belfast). Second, a non-academic partner 
organisation promoted the study via their networks and telephone 
helplines in all four nations, and collected details of those who showed 
interest in taking part in the study. These contact details were shared 
confidentially with members of the research team via a data sharing 
agreement. The researchers then contacted the participants directly to 
arrange an interview. 39 interviewees were recruited this way (15 in 
Northern Ireland, 19 in Scotland and 5 in Wales). It was particularly 
helpful for recruiting people who may have been unable, for various 
reasons to access the online route, putting the research team in contact 
with people from ethnic minorities, with refugee or migrant 
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backgrounds, single parents, and/or with pre-existing health conditions. 
All interviewees were provided information about the study and asked 
for consent before interviews, ensuring anonymity, confidentiality and 
data protection. 

We co-developed interview questions together with the partner 
organisation to crosscheck suitability and the scope of potentially sen
sitive questions (such as, welfare benefits, level of income, gender, 
disability, and marital status), whilst also ensuring the collection of 
academic and policy relevant data. Questions covered energy and 
transport service use; provision and expenditure; choice; any trade-offs 
between different services; and whether services could be improved and 
by whom. We also asked about people’s experience before and during 
the COVID-19 pandemic (though the focus was not on COVID-19 im
pacts per se). Participants were also asked to fill in a general socio- 
demographic background questionnaire covering age, gender, educa
tion, income, marital status, number of children, housing tenure, reli
gion, ethnicity, and weekly spend on energy and transport. The 
questionnaire allowed potentially sensitive topics to be covered in a 
discrete way. Interviews lasted 10–59 min, with an average time of 30 
min. Some interviews were shorter due to interviewee’s time availability 
and response length. Two participants declined to answer the socio- 
demographic questionnaire. All interviews were digitally recorded, 
and transcribed by an external transcription company. All participants 
were also sent a £30 supermarket voucher (of their choice) in recogni
tion of their time and contributions (see, Warnock et al., 2022). To 
protect anonymity and confidentiality, all interviewees are referred to 
using randomly generated pseudonyms (see also Table 1 and supple
mentary data). 

3.2. Data analysis 

We analysed interview transcripts using a thematic and narrative 
approach (Braun and Clarke, 2006; Chase, 2005; Hunter, 2010) on QS 
International NVivo12 software. This analysis was guided by a coding 
protocol based on the interview questions and conceptual assumptions 
of DEV. We were particularly interested in energy and transport poverty 
intersecting, whether people had to make trade-offs between energy and 
transport services, and what implications this had on quality of life. We 
conducted coding in two phases, with two people coding a first round, 
which was then double-checked by two other researchers. Our coding 
protocol was iterative, so we could add new codes as they emerged. In 
the end, we had a total of nine ‘parent nodes’ (agency; aspirations; 
causes of energy and/or transport poverty; covid19 impacts; home en
ergy experience; impacts of energy and/or transport poverty; neigh
bourhood; prioritising; and transport experience) and 80 more specific 
‘child nodes’. In our final analysis, we identified those nodes with evi
dence of DEV, which led to four main themes guided by contextual 
vulnerability and lived experience: (1) being locked into infrastructure, 
(2) facing high costs and low incomes, (3) choosing between energy and 
transport, and (4) missing out. 

3.3. Study limitations 

Our study has some limitations. Our initial research design aiming 
for face-to-face interviews (e.g., at advice centres, food banks and 
community spaces) had to be redesigned due to COVID-19 lockdowns 

and all interviews were conducted online or over the phone. This meant 
people without phone access could not take part in our study. Similarly, 
the online recruitment tool would have excluded those without Internet 
access, although this was mitigated by the partner recruitment. In
terviews were conducted in English, which excluded people without the 
confidence to do so. As English was also not some of our interviewees’ 
first language, they could have had limited opportunity to fully express 
themselves (the study had no translation resources). We also found that 
most respondents were facing DEV, but there were some participants 
that were not explicitly in energy and/or transport poverty even though 
they may have had some issues with costs or access, for example. 
Nevertheless, having these interviewees, who turned out to be in 
comparatively ‘better’ circumstances, enabled a direct comparison with 
those participants experiencing severe hardship and exclusion, further 
highlighting underlying DEV causes. Finally, as we are reporting on 
qualitative findings, we do not and cannot make any claims of repre
sentativeness of the UK population. 

4. Results: Lived experiences of double energy vulnerability 

Our results are arranged in four narrative themes of DEV: (1) being 
locked into infrastructure, (2) facing high costs and low incomes, (3) 
choosing between energy and transport, and (4) missing out. The in
tersections between energy and transport became evident across these, 
especially when people traded one service for another (e.g., using a pre- 
payment meter at home for heating which meant having no money for 
bus and needing to walk). We present our results by illustrating each 
section first with a narrative story representative of DEV across our 
interviewees. 

4.1. Being locked into infrastructure 

Hasim (SCO12) lives with her three children in a two-bedroom 
rented council flat in Scotland. The flat has damp and rarely heats up 
as much as the family would like. This means they need to pay more on 
the pre-payment meter than they can afford, which eats into the family 
budget. Hasim describes a cycle of opening and closing windows and 
turning heating on and off to find a good temperature throughout the 
year. Hasim walks most of the time, but must sometimes use the bus (for 
example to get to the city centre) - in these cases, she needs to take two 
buses due to the fragmented and complex public transport network. 
When they are travelling as a family, they walk, because the cost of 
public transport (buses and trains) is too high. Hasim has had to use a 
credit card in the past, reducing the available money for the next month. 
As a single mother in part-time employment, Hasim budgets carefully to 
balance her children’s needs in terms of travel, clothes, food and using 
the meter. Her lack of choice over housing and public transport leaves 
little money for other things that might be considered ‘non-essential’. 

Being locked into infrastructure relates to the choice people have for 
using and accessing energy and transport services, whether it is infra
structure in-house (e.g. energy use at home) or out-house (e.g. public 
transport use). These lock-ins include issues such as housing quality and 
transport provision. Our interviewees report living in poor quality 
homes that are hard to keep warm and have expensive energy tech
nology such as oil-based heating (particularly in Northern Ireland), 
electric storage heaters, or pre-payment meters which have the most 

Table 1 
Summary of research participants’ location and gender.  

Location England Northern Ireland Scotland Wales Total 

Number of participants 11 16 21 11 59 
Gender* Female: 7 

Male: 4 
Female: 12 
Male: 4 

Female: 12 
Male: 9 

Female: 5 
Male: 6 

Female: 36 
Male: 23 

Anonymised participant identifier ENG01–ENG11 NI01–NI16 SCO01–SCO21 WAL1–WAL11   

* All participants self-identified as either female or male. 
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expensive tariffs (Ofgem, 2020). Other issues include faulty housing: 
broken, draughty windows and doors that let cold air in and leak in the 
rain, holes in walls causing draughts, doors not closing properly, broken 
boilers and radiators, water leaks and mould and damp walls – all 
leading to inefficiencies, and increased expense trying to keep a home 
warm and dry. These issues are often constrained by tenancy status, and 
whether landlords (in both private and social housing) are proactive in 
providing good quality housing. Many renters like Hasim, above, are not 
allowed to make changes in their homes, having to rely instead on 
landlords, being on long waiting lists and chasing repairs. Many are 
afraid to ask for repairs, as Emily (SCO02), a single mother of two 
children who lives in private rented Scottish home with poor single- 
glazed windows stated: “I’m not going to rock that boat, because I’m sure 
if I asked for double glazing that my cost of my rent would go up, which is just 
not affordable”. Daina (SCO10), a single mother with two children living 
in a rented council home in Scotland whose first language is not English, 
was unable to get help with expensive pre-payment meter either from 
the social worker who helped her to call the energy utility, or the energy 
utility themselves. The meter costs are too expensive for Daina who is 
unemployed. The flat is hard to keep warm, with a heating system that 
does not work properly, meaning Daina’s home is “very, very cold“, 
causing her severe stress: 

“That meter, since I moved to here, I was so crying. These things 
make me so sad about the meter. And I complained, I called, but no 
solution. No solution. If I call for the [energy supplier], for the meter, 
because my support worker tried to help me to call them. But it’s 
different, different something the [supplier] tell us all the time. At 
times, they said they did not see the meter reading in their office. And 
I’m paying, 60, 50 lb every week. It’s too much. At times, it’s five 
days. At times, it’s seven days. 50 lb finished. And I say why? This 
thing is too much.“ Daina (SCO10) 

Expensive technologies like pre-payment meters are predominantly 
offered to households with poor credit ratings or low incomes. In 
addition to this, household appliances are not always compatible with 
the household’s needs, such as Uzma’s (SCO17) fridge which is too small 
for her and her three children, requiring her to do frequent food shop
ping trips and thus meaning higher travel costs. 

As for transport, many interviewees had issues accessing public 
transport services, for example, due to a lack of public transport, this 
emerged particularly for those participants living in Northern Ireland, 
which has limited train network, or those in rural areas in the other 
nations. This often resulted in ‘forced car ownership’ (Mattioli 2017), i. 
e. having to own an expensive car despite being in material deprivation 
and/or absolute poverty, or relying on costly taxis. For Julia (NI10), who 
is retired and lives with her son, the challenge with Northern Ireland is 
that, due to a lack of a viable public transport network across the 
country, car ownership is necessary unless a person lives in a city like 
Belfast or Londonderry: “a car is totally compulsory and then all the bills 
that come along with it, you know? There are no other options”. In some 
cases, forced car ownership is cultural, rather than structural, reflecting 
how car use is taken for granted. Imran (ENG01) who has access to 
public transport, feels pressured to own a car, even though he can hardly 
afford it: “I’ve always driven since I passed my driving test. My dad has 
always had a car. Everyone in my family has had a car. Public transport is not 
considered normal in my family household. I never questioned that with my 
dad as well and why public transport is not deemed to be fit”. For those 
participants with available public transport options, these are often not 
adequate or trustworthy regarding routes and scheduling, as illustrated 
by Rehana (ENG11) living in England and who has to commute for work: 
“I couldn’t catch a bus at all, because they were very unreliable. Like every 
hour, or miss an hour, or you’ve just missed one. You’re never going to get 
home”. Or services are limited in terms of price and availability, as 
Daniel (WAL06) highlights: “I think they need to reassess how much they 
should charge. I feel like it is really expensive for bus travel. It is hard to say 
that they should put on more buses, you know, because they cannot really do 

that, or have more seats available at the moment because of COVID”. This 
locking into infrastructure and poor systems of service provision is 
compounded with high and rising costs of energy and transport, low 
incomes and a complex state welfare system that brings hardship to 
many, as the next subsection shows. 

4.2. Facing high costs and low incomes 

Amanda (NI14) and her husband live in a rented house in a town in 
Northern Ireland. Both have health conditions that prevent them from 
working. They have oil heating and a pre-payment electricity meter. 
Heating is important for their health, yet their oil-heated home gets very 
cold in the winter. Neither Amanda nor her husband drive, so they do 
not have a car. This has meant Amanda has not been able to buy large 
quantities of heating oil, but has had to get smaller, more expensive, oil 
barrels. Their heating bills have been high, and coupled with expensive 
electricity, Amanda has rationed energy use. As typical for Northern 
Ireland, Amanda has no public transport options nearby so relies on taxis 
to go anywhere. Most journeys are for necessities like the weekly shop or 
health appointments. A few years ago, Amanda’s husband’s state 
disability payment was stopped without notice, making it hard to afford 
energy and transport services for two years. They rationed energy use by 
turning off heating and all electric appliances, occasionally including the 
freezer. They borrowed money from their daughter for the limited 
electricity and heat they needed to get by, and relied on her for journeys. 
On occasions, they had to cancel health appointments when they had no 
money for taxis. Amanda’s husband’s disability payment was restored 
and their situation is better. They no longer have to think when to put 
the heating on as they have a credit account with a local oil supplier. 
However, the lack of public transport makes Amanda feel confined. 
Their local taxi firm, which did not use to have metered journeys, now 
has them. This makes budgeting for taxis difficult as the same journey 
can have a different cost, with most journeys having doubled in price. 
Being trapped at home due to a lack of transport options means that 
Amanda’s energy use inevitably increases. Amanda is now watching the 
meter at home for electricity and during their essential journeys also for 
the taxi fare. 

Facing high costs and low incomes is an issue shared amongst many 
respondents. Unsurprisingly, price rises affect particularly people who 
have low incomes, limited state welfare payments and/or little financial 
resources. Many respondents had incomes under £20,000/year, which is 
below the UK average (median pay was £31,772 in 2021 (ONS, 2021b)), 
and many more were receiving state welfare payments which are not 
enough to meet rising costs. As Katie (SWA03), who lives on a tight 
budget with her partner and one child on the periphery of a city in 
Wales, highlighted: “people cannot believe how we are surviving. To be 
honest, we do not really know how we are surviving but we are”. For Linda 
(WAL08), an older unemployed woman living in Wales, losing her job 
after an accident meant changing from a regular energy payment system 
to an expensive pre-payment meter which then got her into debt because 
of the increased costs. In Northern Ireland, a single mother of three 
children, Donna (NI03), described how her energy costs “have doubled, I 
would say, over the last two years”, and the limited public transport 
provision means a reliance on an “essential”, yet increasingly more 
expensive, car as “the kids have to get to school”. Many are subject to what 
we refer to as ‘forced walking’, as they cannot afford any transport 
services, even if they have access to them, as Emily (SCO02) showed: 

“Walk, walk, walk. I do feel a bit bad on my younger kids, so I have 
carriers. I have got a pre-school carrier for my five-year-old, and I 
have got a small carrier for my youngest, so I can just sling them on 
my back. Some of the places we go, for example, if they were going to 
their grannies, it would be a short bus trip, but it is £4, but it is an 
hour walk each way, so I would just walk and just put the kids on my 
back half-way through.” Emily (SCO02) 

For Tarek (SCO18), originally from Romania and living with his wife 
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and two children in temporary accommodation in Scotland, walking and 
carrying heavy shopping bags contributed to back problems and sub
sequent medication which then made him tired and affected his ability 
to look after his children. Other participants were forced to use credit 
cards or loans to afford their daily expenses. Lauren (ENG06), finds it 
hard to predict how much money she is spending on petrol monthly. 
This uncertainty means she relies on credit cards and loans as a backup, 
ultimately leading to a vicious cycle that does not allow her to escape 
from debt and anxiety: 

“You need to pay it off [the debt], so you are trying to make all ends 
meet, so buying the petrol while trying to pay off the card at the same 
time, you do that at the beginning of the month and then you end up 
having to re-use the credit card towards the end of the month 
because you have fallen short of real funds. So yes, it is a catch-22 
really horrible cycle, trying to get out of it…until you can, kind of, 
outdo that, really and be ahead”. Lauren (ENG06) 

The complexity of the state welfare system for those who depend on 
it makes high costs worse, and many respondents live on very low in
comes and/or receive state benefits such as the Universal Credit or 
Disability Living Allowance (DLA). The way the welfare system oper
ates, and is organised, brought plight to many, as illustrated by Aman
da’s husband losing his DLA without any notice at the coldest time of the 
year: 

“It’s an awful process, because when my partner was in receipt of 
DLA before, and they just stopped it all of a sudden, with no notice. 
Just said that he wasn’t entitled to it anymore. And I mean, the 
ridiculous thing is, that his condition, it’s not going to get any better, 
it’s only going to get worse, or at least stay static, with medication. 
But I know that there were a lot of people in the same boat, and 
indeed, there still is today lots of people that are losing benefit. And 
it’s such an unfair system, and it really, really is. But what made it 
even harder, was getting absolutely no notice at all…. we had a lot of 
tough weeks here, because it happened in January, the January of 
that year. I mean, you know, in the middle of winter, when you’re 
using more electric, more oil, everything. And well, we had a very 
poor couple of years there. We really did. But as I say, just the past six 
or eight months, things have transformed. I mean like, if… Just 
knowing that you don’t have to fear putting the heating on anymore, 
you know? Because you can’t afford it.” Amanda (NI014) 

Participants also highlighted how disability benefits are not available 
in equal measures across the UK. Paul (NI07), who has a disability and 
lives with his wife and three children in a rented social housing home in 
Northern Ireland, explained how free bus passes were limited as “we are 
the only part of the UK that you have to be registered blind, and blind only, to 
get free travel on buses and trains. I’m registered partially sighted and people 
[who] have brain troubles, like epilepsy, they can only get a half-fare bus 
pass”. This shows the lack of consistency in provision of support across 
the four nations, which leads to frustration, as Paul continued that both 
energy and transport costs were going up: “the electric is through the roof. 
The electric, it has just gone up and up and up… The energy this day in 
Northern Ireland. There is a great difference in prices between the energy bills, 
and as for the Transport Agency, insuring a car, it is £200 or £300 more 
expensive here in Northern Ireland than it is in [the rest of] the UK. As for 
fuel, it is a lot more expensive here too.” These issues can be further 
exacerbated for undocumented communities or people with No 
Recourse to Public Funds (NRPF). Manuel (WAL02), a Latin American 
refugee living in a city in Wales pointed out that: “many asylum seekers or 
refugees I know, they avoid to travel by bus because they get lost, and they 
spend a lot of money. So, here the system is horrible compared to London, and 
some people told me that Cardiff is better, but I think here it’s horrible”. As 
these quotes show, participants felt that they have no control over the 
high and rising costs impacting their lives, as these are caused by 
external conditions beyond their influence. High costs and low incomes 
mean having tight budgets and taking out loans in order to carefully 

monitor expenses to be able to afford essentials such as food, energy and 
transport services. This means also navigating between welfare benefits, 
housing markets, health services and debt. And, in many cases, people 
must choose between different services, especially those of energy and 
transport, as we elaborate next. 

4.3. Choosing between energy and transport 

Manuel (WAL02) is a Latin American refugee living in a three- 
bedroom council flat with his partner and two children in a city in 
Wales. The apartment is poorly insulated, has damp and feels chilly as 
there are air leaks in the windows. Manuel struggles to pay the energy 
bills because he is employed part-time with an income of less than 
£10,000. Before he came to the UK, Manuel would take multiple showers 
a day, but now he cannot do that as having showers uses too much water 
and too much gas for heating it. Manuel has stopped using the bus 
because the cost is too high, the company is not friendly, and drivers do 
not stick to the scheduled arrival/departure times. When his family uses 
the bus, they do not know when to get off because there is too little 
information for users. While his children and wife continue to use the 
bus, Manuel uses the bicycle to save money. The whole family used to 
cycle, but as they now live in a hilly area of a city, it is too hard for his 
children to do so. This means a big part of their budget goes towards 
paying for the bus. 

Choosing between energy and transport shows how the use of these two 
services is sometimes carefully negotiated by those at risk of DEV. Many 
participants prioritised energy over transport to keep their homes warm, 
especially during COVID-19 lockdowns when they were spending more 
time at home. In some instances, interviewees could not afford to alter 
their energy use as much as they hoped for, as they had to ensure a warm 
home for their children or for health reasons. Amaya (SCO16), a single 
mother renting a two-bedroom council home in Scotland, only used one 
room for eating and sleeping because the rest of the flat was cold: “I am 
not using all the heating. I am just putting electric heating on in the living 
room… It costs me a lot and I just make one room warm. The heating boiler is 
working altogether and it costs me a lot… I just have been sleeping, sitting, 
eating in the living room, because it was so cold upstairs and I was struggling 
to pay with paying bills”. For other interviewees, transport was crucial for 
getting to places of work or study, like for Rehana in England (ENG11), 
who commutes daily to another city for work. She prioritises transport 
over home energy, as she needs to get a taxi to the train station and then 
two trains to the city. As she put it: “Because I have to work to get some 
money coming in, I do not have any options about transport. But I can reduce 
the consumption of my energy. I think not using it. When is broad [day] light, 
so I am not using as much electricity”. 

For some participants, it is difficult to prioritise energy over trans
port or vice-versa. This forces them to negotiate their lived experiences 
vis-à-vis these two dimensions to, for example provide for relatives, 
cheer up other people or to stay warm. Manuel’s case, for instance, il
lustrates how he decided to pay for a bus for his family while he cycles 
every day, despite living on the top of the hill outside of the city centre. 
He thereby saves this money for other household bills: “I can afford to 
pay the bills and some extra costs because I am cycling, so the money I could 
use to pay for the bus is going to pay bills and to cover other essentials”. Along 
the same lines, Youcef (SCO14), a retired man living with his wife and 
three children in a housing association flat in Scotland, found a way to 
save on bus fares while being able to provide his children the joy of a 
restaurant meal. Since he cannot afford to pay bus tickets (£8 or £9) for 
all the family to ‘eat in’, Youcef goes to the restaurant alone and brings a 
takeaway back home on the bus. This allows him to: “buy them something 
nice to cheer them up. You know, to cheer the kids”. Other participants, on 
the other hand, negotiated between the use of heating and appliances (e. 
g. microwave or washing machine). Luca (ENG05), a man living in a 
listed building in England, recounted how the pandemic lockdown made 
him cut back electricity use, due to a reduced disposable income: “that 
extra £30 or £40 that I am spending on my electricity means I do not do other 
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things. I have had to cut maybe a meal out once a month […] So, I have had 
to cut down from that”. 

Some households are unable to be flexible on transport or energy 
costs. These households have tight budgets, often owing to low income, 
and are therefore very careful with fixed costs. This resonates with 
Donna (NI03), a single parent with three children. Along with a rise in 
electricity bills in the last three years, Donna has to drive long distances 
every day to work and to her children’s school. This puts her in a po
sition where she cannot be flexible on energy or transport costs: “I 
cannot, obviously, be at home and not cook a meal for my children, so that is 
priority. I cannot, in the depths of the winter, not turn on the heat”. To not be 
able to prioritise means that Donna tries to save by reducing the food 
budget and postponing visits to family or friends. For Ian (WAL07), 
living in Wales with his wife and son in a house on the edge of a city, 
both energy and transport are equal priorities and neither are flexible: 
“You have to pay it, and you do not have a choice of, “Shall we use it or shall 
we not use it?” it is got to be, without a car you cannot get to work, so you 
need a car to get to work to earn money”. Consequently, this means for Ian, 
and others, that they have to reduce money spent on other issues, 
meaning ultimately missing out on the ‘little extras’ as Ian put it: “it is not 
something that we do anyways, but those kinds of things you would not be in a 
position to afford”. We explore this more next. 

4.4. Missing out 

Lisa (ENG07) lives with her partner and son in a two-bedroom cot
tage in England. She is employed full-time and owns her house with a 
mortgage. Her family went into debt with their previous energy provider 
without realising, because they were not paying the correct amount per 
month, as they had not submitted their meter readings. Rising energy 
bills are a concern to Lisa. Transport costs are variable due to Lisa’s 
mobility impairment, which requires flexibility in decision making 
based on how much pain Lisa is experiencing, whether the train or car 
are comfortable, and if there is a delay or too much traffic. This uncer
tainty makes Lisa more aware of the family’s budget. Taking any trip 
feels like a luxury. In this context, decisions to go and meet up with 
family or friends are influenced by the cost of travel because Lisa cannot 
afford to use the train or car unless she really needs to. To save money, 
the family do not go and see friends so that they can prioritise heating 
their home. But this decision has consequences: they miss out on being 
sociable and seeing loved ones, which impacts upon Lisa’s mental 
health. 

For many participants, reducing the use of energy or transport ser
vices has other impacts, for instance travelling less can mean fewer 
leisure trips, and less social interaction. But it rarely ends with energy 
and transport. Many spoke of also reducing the quantity and/or types of 
food they buy, and not buying any new or second-hand clothing, for 
example. One of the key issues for the research participants related to 
missing out on the ability to go out of town to the countryside or to visit 
family and friends. For example, Christine (NI02), who lives in a small 
town outside a big city in Northern Ireland, said the lack of reliable 
public transport in Northern Ireland prevents her from enjoying the 
countryside: “if there was transport links there available, I would 100% 
jump on the train and go up there the day because it is about a two-hour drive. 
I do not want to drive for two hours, but I will happily sit on a train and 
relax”. Emma (SCO01), highlights how high train prices in Scotland 
prevent her from visiting family out of town: 

“I would love to go and visit family out of town on a regular basis, 
but, for example, say I was going to family that live in Glasgow, it 
could be £30 return for a train ticket, you know? Well, I would love to 
do that every week, but £120 a month just would not be viable for 
paying for transport to do that […] I love my train trips to family out 
of town, but it’s just not the kind of money that you could shell out 
every month to commit to.” Emma (SCO01) 

Living in DEV also entails missing out on issues that contribute to 

dimensions of life deemed important to participants. For Daina, in 
Scotland, being in DEV prevents her from being able to purchase African 
diaspora food which is more expensive, but also involves a trip beyond 
the local shops so also has extra transport costs. But being able to cook 
foods from ‘home’ is important to her and for teaching her children 
about their culture and cuisines: “our African food is too expensive. It is 
expensive […] If I want to buy that one, because I said about the meter, is too 
much for me”. Likewise, as Farhan (ENG09), a married man living in 
England, put it: “I would be to spend less on transport and less on energy so 
that I can spend more on myself and my wife improving quality of life, like 
going away or trips or going out or eating out, stuff like this, which helps the 
health and well-being.” Thus, it is both physical and mental health which is 
impacted by DEV. 

Living in DEV also implies changing behaviours to be able to afford 
energy or transport, usually at the expense of something that was 
important to the respondents. Some can use public transport or energy 
only for essentials like the weekly shop or keeping the fridge switched 
on. On these occasions, participants have had to give up something else, 
like little pleasures (e.g., a takeaway meal). James (SCO11), a single 
father living with his teenage daughter in Scotland, explains how par
ents often prioritise children’s wellbeing, ensuring they have a warm 
bedroom, appropriate transport and sufficient food. He recounted how 
he would keep the heating on in his daughter’s room until she goes to 
bed: “I always put her as a priority. So, if I need something and she needs it as 
well -like heating or transport – I think I need to forego mine for her”. As this 
shows, James has had to limit his expenses to be able to pay for the 
essentials and priorities for his daughter. Finally, Joe’s (SCO06) case 
also sheds light on changing behaviours at the expense of something 
else. Joe, as explained in Section 1, lives in a cold home, and for a long 
time survived because a charity provided him with sandwiches. He had 
to miss out on things in life that were important for him, but also those 
that could impact his life chances, like getting a job: 

“Of course, living a normal life with all the normal bills and expenses. 
I was a smoker. Very rarely drink but I have always been a smoker. So 
I had to cut down and stop that as well. There are very little pleasures 
outside of the electric and food. Literally, the parameters of existence 
were reduced to food and electric. There is literally, nothing else that 
you can spend your money on because you did not have any… If you 
are going for a job interview and you have got to walk five miles, you 
get there all sweaty and uncomfortable. So it has a domino effect on 
every aspect of your life, whether that be an interview or going for an 
appointment, or even having a bath, because you have got no electric 
often.” Joe (SCO06). 

Missing out is thus not only about getting through the day, but as 
with the other themes, there are spatio-temporal dimensions too. Life 
becomes about surviving, removing costs that are not deemed to be 
‘essential’, which differ based on particular social, economic, and spatial 
contexts. This can take a significant mental and emotional toll (Pellicer- 
Sifres et al., 2021). Intersecting poverties such as DEV contribute to 
social exclusion, made worse by inequalities that are linked to inade
quate infrastructure, over which people have very little agency. This 
can, in turn, then reinforce existing deprivation and inequalities. 

5. Discussion 

Our results show that DEV is caused by multiple factors, with com
plex impacts on people’s quality of life. A major cause of DEV is people’s 
limited agency regarding energy and transport services and in
frastructures. There are institutional, infrastructural, contextual and 
spatial conditions that limit available and accessible energy and trans
port services. For example, the uneven public transport provision across 
the UK (e.g. lack of buses in rural areas, or trains in Northern Ireland), a 
lack of adequate transport infrastructure provided with newly-built 
homes (e.g. few nearby public transport stops and other key services 
not within easy walking distance – see Transport for New Homes, 2022), 
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or unreliable and expensive energy infrastructure within homes (e.g. 
unreliable heaters and costly pre-payment meters). Limited agency to 
alter these infrastructural circumstances then disadvantages and locks 
people into situations that cause, and further enforce, DEV, leading to 
infrastructural inequalities (Golubchikov and O’Sullivan, 2020; O’Sulli
van et al., 2020). These inequalities then affect the lived experiences of 
those in DEV, and the ways that people move in, out and through DEV 
due to constantly negotiating shifting contexts and landscapes of 
vulnerability (Bouzarovski, 2014). When people are already locked into 
poor housing and transport infrastructure, low or reduced incomes and 
high fuel prices mean that they became more susceptible to DEV, and 
external pressures like climate change can make this worse (e.g., 
Osberghaus and Abeling, 2022). For many households, DEV is cyclical, 
affected by seasonal variations and changes in personal circumstances. 
For those who are on reliant on state welfare for their income, insecurity 
can occur in multiple ways, including financial payments that can 
sometimes be stopped abruptly (Middlemiss and Gillard, 2015), but also 
regarding uncertain help with transport costs and short-term policy 
changes or actions (such as the 6-month £2 bus far cap, [Department for 
Transport., 2022a, 2022b]). Where these overlap, they reinforce 
vulnerability to DEV. Further sudden changes to income and/or state 
welfare can lead to serious problems for people facing DEV, unable to 
use either energy or transport services. 

As a result, DEV impacts on quality of life as it requires people to 
choose between essential energy and transport services, or between 
these and other basic essentials. By being forced to prioritise in this way, 
people must make difficult choices over whether to use electricity at 
home or take a bus, for example. This negotiating and prioritising be
tween different services varies between households and their members. 
It can mean difficult choices especially for those who are already 
affected by structural inequalities mentioned above, for example 
resulting in the use of expensive ‘forced’ pre-payment meters or car 
ownership. The latter, in some cases, being reinforced by cultural dif
ferences around the impacts of vulnerability (e.g. O’brien et al., 2007) 
such as the assumption that driving is the “normal thing to do” and that 
there is a preference to own a car (Urry, 2004; Walker et al., 2022), even 
at the expense of getting into debt. In other circumstances, DEV-related 
‘forced walking’ can have impacts for those with health conditions and 
highlights the need for careful planning of low-carbon ‘active travel’ 
policies (Middleton, 2022). This constant act of vigilance and prioriti
sation is ongoing and exhausting, and can degrade a person’s mental, 
emotional and physical health (Pellicer-Sifres et al., 2021), yet it is also 
unpredictable. For example, daily, weekly or monthly budgets can 
change depending on the frequency with which bills occur, but also how 
they may be shared unequally across household members. For some, 
seeing family and friends is highly valued or culturally expected, but 
becomes a luxury when the alternative is a cold house or hungry chil
dren. The negotiations make life more difficult, and in the current cost- 
of-living crisis are likely to have already become more frequent. When 
trade-offs cannot be made, households are often forced into debt by 
using payday loans and credit cards, which creates future problems 
when trying to pay off debt as well as cover day-to-day costs. 

People in DEV miss out on a variety of activities beyond energy and 
transport, including leisure activities, certain foods and new clothes, 
while others must cancel or reschedule hospital appointments as they 
cannot afford transport. These, in turn, can have additional physical and 
mental health implications. This missing out is also relational, with 
many people in DEV unable to visit family and friends as much as they 
wanted to, notably because of the cost of travel (and regardless of COVID 
lockdowns). Here our qualitative findings dovetail with previous studies 
that find energy and transport affordability can harm social relation
ships and contribute to isolation, with subsequent impacts on well-being 
and mental health (Middlemiss et al., 2019; Pellicer-Sifres et al., 2021; 
Prakash et al., 2020; Willand and Horne, 2018). An important finding of 
our study, which little other research has documented (see Bouzarovski 
and Cauvain, 2016 for a brief discussion), is that refugees can be 

particularly affected by DEV. Those who are undocumented or have No 
Recourse to Public Funds status, and have usually the lowest incomes, 
can struggle with issues like not being entitled to state benefits, not 
having the right to work and not being eligible for free school meals (e.g. 
Benton et al., 2022; O’Connell and Brannen, 2019), which our research 
suggests can then increase also their risk of DEV. This is an important 
avenue for further research. 

6. Conclusions: eating, heating or taking the bus 

In so-called ‘high income’ countries around the world, like the UK, 
there is increasing concern for households facing double energy 
vulnerability (DEV). As previous research has shown (Simcock et al. 
2021b), it is not only household income that marks vulnerability to 
energy and/or transport poverty, but the cost of services, access and 
availability of services, payment types, the materiality of the home, the 
home’s location, and also household make up, age, and disabilities, 
suggesting forms of contextual vulnerability (O’brien et al., 2007). 

In this paper, we have sought to provide further evidence to uncover 
the ways that DEV is lived – and experienced – by 59 diverse participants 
in a range of urban and rural locations across the four UK nations. We 
make a contribution by showing that DEV is a contingent and ongoing 
phenomenon that brings trade-offs between different priorities for 
households across the UK, forcing households to negotiate the use of 
energy and/or transport services in order to survive, which often leads to 
social exclusion. By shedding light on those complex trade-offs and ne
gotiations, we go beyond previous studies where the overlap between 
energy and transport poverty has sometimes been noted, but rarely 
investigated in detail as an ongoing, contingent and dynamic process. 
We find that by examining the lived experience of DEV, we can uncover 
how the intersection of multiple forms of poverty is underpinned, and 
further exacerbated, by overlapping and mutually reinforcing structural 
inequalities (Bouzarovski et al. 2022; Simcock et al., 2021a, 2021b). 
Here, a pernicious combination of high costs and rising prices, low- 
incomes, infrastructural inequalities, spatial contingencies and navi
gating a complex welfare system that is constantly in flux, leads to many 
individuals and households experiencing forced exclusion from educa
tional and employment opportunities, while having to make difficult 
trade-offs between essentials such as energy, transport, and food in their 
everyday lives. This is compounded further by exclusion from vital so
cial and leisure activities that are fundamental to a healthy and fulfilling 
life. Our findings also show overlaps between the lived experience of 
DEV and the lived experience of food poverty. 

With the benefit of empirical material across the four nations, we 
show how, within the constraints of local and national political eco
nomic conditions, households differentially find ways to negotiate and 
cope, often foregoing some activities to be able to do others. While this 
might happen on the household level, it also happens within households. 
The home then becomes a site of DEV, affording some actions while 
foreclosing others – not only because of its built capacities, but through 
connections to local services, energy and transport providers, employ
ment, health services, educational opportunities and more. If the pattern 
of increasing costs and inflation continues, DEV will only worsen, with 
more people experiencing these negotiations and trade-offs. 

Perversely, the same combination of factors and structural in
equalities that underpin DEV may also contribute towards exclusion 
from many aspects of the growing Net Zero economy., For example, 
those experiencing DEV may be excluded from installing electric heat 
pumps in certain homes, due to a lack of agency, or may not be able to 
access or own an electric vehicle due to a lack of space or charging 
infrastructure, or to purchase vegan food products due to associated 
costs (Barrett et al., 2021). 

We also find early indications of regional differences across the UK, 
for example, with many of our participants discussing the lack of 
adequate public transport and exhibiting a high reliance on expensive 
oil heating in Northern Ireland (Sovacool and Furszyfer del Rio, 2022). 
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This might suggest that Northern Ireland is the constituent nation of the 
UK where issues of DEV are likely to be most pronounced. This regional 
pattern of differences and commonalities in the prevalence and lived 
experiences of DEV requires further investigation. 

In addition to further expanding comparative analyses of DEV, we 
signal a number of future research directions, this includes:  

• development of both the conceptualisation of DEV and how DEV may 
worsen existing issues around access to sufficient energy and trans
port services, but also how DEV may relate to food poverty. 
Currently, transport may be a vital consideration left out of the 
widely acknowledged trade-off between ‘heating or eating’ (Beatty 
et al., 2014) in energy and food poverty discourse;  

• the need to consider how DEV is conceptualised in relation to 
infrastructural inequalities, such as poorly insulated homes or 
inadequate public transport links (and related issues of ‘car 
dependence’);  

• further interrogation of how the lived experience of DEV can be 
further elucidated and expanded,such as through development of 
ideas around ‘forced walking’; 

• more research on and with ‘under-researched’ groups such as refu
gees and recent migrants (e.g. Bouzarovski et al., 2022);  

• regionally and contextually specific research that considers unique 
governance and policy frameworks (e.g. in Northern Ireland) for 
understanding DEV and tailored solutions to DEV. 

Methodologically, we find strength in using approaches that capture 
lived experience and particularly in representing the empirical material 
via vignettes - such as Joe’s words in the Introduction, explaining how 
he was kept alive by a charity when he was experiencing DEV (Van 
Lanen, 2021; Groves and Henwood, 2021). We argue that such an 
approach humanises the narratives that are presented in energy and 
transport research, and offers powerful language to engage with policy 
makers and the public. 

Whilst we welcome further research into policy avenues that tackle 
DEV and point towards our other work in this area (e.g. Upham et al., 
2023; Sovacool et al., 2023; Simcock et al. 2021b), we also offer early 
reflections here. Our findings highlight how the study of lived experi
ence can inform more inclusive policy making that takes into account 
the perspectives of those that are affected by diverse vulnerabilities 
related to different sectors, such as energy and transport, at the same 
time (e.g. Upham et al., 2023; Sovacool et al., 2023). This also means 
that there is a need for policy makers to (1) recognise the intersections 
between transport poverty and energy poverty; and (2) seek broader 
reaching and more systematic accounts of the varying personal cir
cumstances, tensions and trade-offs across energy and transport service 
availability and use; in order to (3) develop a more integrated approach 
to mitigate DEV at the policy design stage, and to avoid extending en
ergy or transport poverty by misunderstanding the relational in
tersections. This may mean, for example, policies to increase the 
accessibility of public transport, such as expanded networks and lower 
fares, potentially with additional discounts for those deemed most at risk 
of DEV. In the energy domain, a national energy advice network 

(Bouzarovski et al., 2023), funding for energy efficiency improvements, 
and the implementation of ‘social tariffs’ in the energy sector (e.g. 
Sovacool et al., 2023), are potential solutions that warrant further 
consideration. Despite the diversity of lived experiences of DEV docu
mented above, in combination such systemic interventions would 
broadly assist many of those most vulnerable to DEV in our analysis. It is 
also crucial that such policies are central to new net zero societies, as 
they can potential help mitigate against distributional injustices arising 
from the rapid rollout of new low-carbon technologies. Without decisive 
action, there is a danger that DEV will become the norm for many more 
households, particularly amidst rising energy prices and inflation. 
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Appendix A. . Summary of energy poverty and transport poverty context in the UK nations (note: The table uses the term fuel poverty as 
this is used in official documents)  

Nation Official fuel poverty 
definition 

Incidence of fuel 
poverty 

Energy market provision Official 
transport 
poverty 
definition 

Incidence of transport 
poverty 

Transport provision 

United Kingdom No unified defition for the 
whole of the UK 

Not officially 
recorded for the 

See Great Britain None In 2012, 46.5% of 
households were affected 

See below 

(continued on next page) 
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(continued ) 

Nation Official fuel poverty 
definition 

Incidence of fuel 
poverty 

Energy market provision Official 
transport 
poverty 
definition 

Incidence of transport 
poverty 

Transport provision 

whole of the UK, but 
National Energy 
Action estimated in 
2021 that over 4 
million households 
were in fuel poverty 
across the UK. 

by at least one of the 
indicators of transport 
poverty listed by Lucas 
et al. (2016 – Fig. 3). 
In 2012, an estimated 
6.7% of households were 
in ‘forced car ownership’ 
(i.e., owned a car despite 
being in material 
deprivation) and 10.6% 
were ‘car deprived’ (did 
not own a car because they 
could not afford it) 
(Mattioli, 2017). 
In 2012, 9% of households 
were in ‘car-related 
economic stress’, i.e., they 
combined low income and 
high costs for running 
motor vehicles (Mattioli 
et al. 2018) 

Great Britain No unified defition for Great 
Britain 

Not recorded Liberalised energy 
market with six main 
suppliers and several 
small one (but many 
have gone into 
administration in 
2020–2022). Ofgem as a 
regulatory body.  

Over 80% of households 
connected to gas heating 
network 

None See below Local bus provision 
follows a model of 
‘quantity 
deregulation’ outside 
of London and most 
operators are private. 
Railways are 
privatised. 
In Greater London a 
public agency has 
strategic control of 
public transport 
provision, and local 
bus operations are 
tendered to private 
firms. 

England Fuel poverty: Low-Income, 
Low Energy Efficiency 
(Household income less than 
60% of median income and 
Energy Performance 
Certificate rating worse than 
C) 

13.9% of households See under Great Britain None Sustrans (2012) estimates 
that nearly 1.5 million 
people live in areas ‘at 
high risk of transport 
poverty’ (defined as areas 
combining low income, 
high car availability and 
low access to essential 
services by public 
transport). 

See under “Great 
Britain”.  

In 2015–2016, three 
companies accounted 
for more than half of 
all bus journeys in 
England (outside of 
London) (Bayliss 
et al., 2021). 
79% of households 
have access to at least 
one car (2020) 
(Department for 
Transport, 2021b). 

Wales Fuel poverty: A household 
needing to pay more than 
10% of household income to 
maintain a satisfactory 
heating regime  

Severe fuel poverty: needing 
to pay more than 20% of 
household income  

Persistent fuel poverty: 
needing to pay more than 
10% of household income in 
two out of three preceding 
years  

At risk of fuel poverty: 
needing to pay more than 
8%, but less than 10% of full 
household income 

Fuel poverty: 12% of 
households  

Severe fuel poverty: 
2% of households 

See under Great Britain None Sustrans (2022) estimates 
based on 2012 data that 
30% to 60% of households 
(depending on the area) 
are in ‘transport poverty’ 
(defined as needing to 
spend 10% or more of 
their income on the costs 
of running a car, 
regardless of whether or 
not they have one 
currently). 

See under “Great 
Britain”.  

79% of individuals 
have use of a car 
(2013–2014) 
(StatsWales, 2014). 

(continued on next page) 
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(continued ) 

Nation Official fuel poverty 
definition 

Incidence of fuel 
poverty 

Energy market provision Official 
transport 
poverty 
definition 

Incidence of transport 
poverty 

Transport provision 

Scotland Fuel poverty: Household 
spending more than 10% of 
net income, after housing 
costs, for heating. Also 
paying for other fuel costs so 
that not enough money is left 
for a decent standard of 
living  

Extreme fuel poverty: A 
household spending more 
than 20% of net income 

In 2019, estimated 
24.6% of households 
in fuel poverty, of 
which 12.4% in 
extreme fuel poverty 

See under Great Britain No figures 
available 

Sustrans (2016) estimates 
that 20% of Scottish data 
zones (corresponding to 
466,000 households and 1 
million individuals) are ‘at 
high risk of transport 
poverty’ (defined as areas 
combining low income, 
high car availability and 
low access to essential 
services by public 
transport). 

See under “Great 
Britain”.  

72% of households 
have access to a car 
(2019). (Scottish 
Government, 2020). 

Northern Ireland Fuel poverty: A household 
needing to spend more than 
10% of income on energy 
costs 

22% of households Own Northern Ireland 
regulatory body for 
utilities including 
energy. 68% of homes 
rely on oil heating. 

None In 2012, 15% of 
households were in ‘car- 
related economic stress’, i. 
e., they combined low 
income and high costs for 
running motor vehicles 
(Mattioli et al. 2018) 

A largely state-owned 
provision (Translink) 
operates rail, local 
buses and coaches. 
77% of households 
have cars or vans 
available (2011) 
(NISRA, n.d)  

Other sources: Fuel poverty definitions from NEA (2021); fuel poverty statistics in England from BEIS (2021b), in Northern Ireland statistics from 
Department for Communities (2022), in Wales from Welsh Government (2019), and in Scotland from Scottish Government (2020). 

Appendix B. Supplementary data 

Supplementary data to this article can be found online at https://doi.org/10.1016/j.gloenvcha.2023.102728. 
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