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Abstract: This paper is a literature review of fuel and transport poverty in the U.K. with a focus on
contextualising this challenge in Scotland. Building on the discussion in the literature, we see that
the objective of policy interventions should be to provide a mechanism for identifying vulnerable
households. First, we analyse the definitions of fuel, energy, and transport poverty and observe that
definitions in policy have been used to limit the scope of the issue to make it more easily addressable.
In contrast, academic research points out that fuel poverty should not only encompass all energy
use, including household heating, but that transport poverty should be considered under the same
umbrella as the drivers overlap. We then consider the indicators used to measure fuel and transport
poverty, finding that the thresholds set are arbitrary and only measure one of many possible drivers,
namely expenditure. Through an analysis of the drivers, it is clear that both fuel and transport
poverty are complex multidimensional challenges requiring a combination of indicators to allow the
policy to accurately identify vulnerable households.

Keywords: fuel poverty; transport poverty; just transition; energy policy

1. Introduction

In Northern European countries with biting winters, fuel poverty is high on the
political agenda. Fuel poverty, in broad terms, refers to not being able to afford energy bills,
having to under-heat homes and/or reduce consumption otherwise.

Taking Scotland as an example, the fuel poverty statistics are revealing. Energy Action
Scotland, a national advocacy organisation campaigning to end fuel poverty in Scotland,
reported in 2019 that almost one in four (24.9%) of households were in fuel poverty, with
over one in eight households (12.4%) in extreme fuel poverty [1]. In response to this
ongoing challenge, in 2019, the Scottish Parliament passed the Fuel Poverty Act [2]. The
legislation sets forth an official definition, target, and strategy for addressing fuel poverty
at a national level.

Transport poverty, on the other hand, is a less well-defined concept, with many differ-
ent approaches used to characterise it [3]. It is also a prevalent challenge in Scotland, where
one in five are at high risk of transport poverty, i.e., not being able to afford transport costs,
limiting access to work, education, and/or other services [4]. The Scottish Government
note that the transition away from coal for heat since the 1960s has decimated communities
through a lack of planning and that the current energy transition cannot follow the same
path. The cost and consequences of the energy transition need to factor in conditions of
vulnerability which may expose certain households to fuel poverty.

Fuel poverty is noted as a key element in a just transition, which should aim to
reduce overall poverty [5]. Addressing the issue of energy poverty and the vulnerability of
households to this condition is a prerequisite for the just transition [6]. As energy systems
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are reimagined around the transition to low-carbon fuel, there is an opportunity to address
vulnerability via new policy mechanisms. Sovacool and Dworkin [7] define the concept of
energy justice as “a global energy system that fairly disseminates both the benefits and costs
of energy services”, which emphasises the need to implement policies which decarbonise
society whilst improving socioeconomic and spatial inequalities rather than worsening
these conditions.

National Energy Action estimates that over seven and a half million households in
the U.K. will be in fuel poverty by April 2023, owing to steep increases in the average
annual household energy bill from GBP 1138 in 2021 to GBP 2500 in 2023. The current cost
of energy per household is expected to rise from mid-2023 with the ending of the Energy
Price Guarantee (EPG), a government intervention which maintains the average cost per
household artificially through subsidy. With inflation at record highs, the cost-of-living
crisis will continue to drive higher levels of fuel poverty [8].

As we will see throughout this paper, recent literature has considered transport and
fuel poverty as manifestations of the same underlying conditions, and we will discuss
the value of addressing this so-called ‘double energy vulnerability’. The overlap in cau-
sation between transport and energy poverty indicates that these conditions could be
evaluated together.

Policy makers recognise the importance of tackling fuel and transport poverty as
part of a just transition and include transport in the recent Draft Energy Strategy and Just
Transition Plan [9]. Although the Scottish policies are progressive in a broader context,
there are significant oversights in the fuel and transport poverty definitions and thresholds,
which ignore the socio-spatial, multidimensional aspects inherent to this societal challenge.

Fuel and transport poverty are complex issues that have significant health, financial,
and social implications [10]. Investigating fuel and transport poverty issues are particularly
crucial amid living cost crises when these negative implications are likely to be amplified.
This present study attempts to contribute to understanding the extent of the problem and
developing effective strategies to address it.

This review seeks to understand the landscape of energy and transport poverty in
Scotland to describe the country’s position in this regard. To this end, we assess founda-
tional concepts of fuel poverty, the intersection with transport poverty, and the possibility
of a unified definition.

This review reveals that there is an underlying issue with the approach taken to
measure fuel and transport poverty in that expenditure-based indicators with thresholds are
arbitrary for the purposes of identifying vulnerable households, and risk-based assessments
of vulnerability are more appropriate to identify the underlying drivers of fuel and transport
poverty as they account for the multidimensional nature of both conditions. Furthermore,
it is found that the drivers of transport and fuel poverty overlap, known as ‘double energy
vulnerability’ (Double energy vulnerability usually refers to the increased likelihood of
negative impacts on wellbeing due to the intersection of fuel and transport poverty. See
Robinson and Mattioli [11] for a detailed discussion). However, there is more to be done to
monitor and measure these drivers to prove a correlation.

2. Energy and Fuel Poverty: Foundational Concepts

Energy, fuel poverty, and domestic fuel poverty are often used interchangeably in the
literature, generally relating to access to or difficulty consuming energy services regardless
of the cause [12]. The definition can be fluid depending on the context to which it refers.
Although the academic debate on the differences and similarities of these concepts is
beyond the scope of this paper, there are examples in the literature exploring this debate
(see, for example [13,14]).

Fuel poverty as a concept was introduced by Isherwood and Hancock in 1979. Fuel
poverty was used to describe the increasing expense of fuel on income-stressed families
and defined as “households with high fuel expenditure as those spending more than twice
the median on fuel, light and power” [15].
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Although fuel and energy poverty have been used interchangeably to describe the
conditions in the industrialised world, it should be noted that energy poverty is also used
in relation to energy access in the developing world, aligning with the Millenium De-
velopment Goals and Sustainable Development Goals. Energy poverty in the context of
international development policy relates to universal energy access as being foundational
for human development [16]. Although energy poverty as a field encompasses this per-
spective of the developing world, this research does not focus on energy poverty as it refers
to the complete or partial lack of access to electricity and other energy sources. For reading
on energy poverty in developing countries, a 2022 meta-analysis by Sy and Mokkadem
provides a comprehensive overview of the academic volume.

This review is concerned with what has typically been defined as fuel poverty or
domestic fuel poverty, which, in contrast to energy poverty, has tended towards use for
industrialised countries where households lack the disposable income required to pay for
their energy needs [17]. Recognised as a distinct form of deprivation and disadvantage,
fuel poverty lies at the intersection of low incomes, domestic energy inefficiency, and high
energy prices [18,19].

An early definition of fuel poverty was developed in 1991 by Brenda Boardman and
introduced two key concepts into the literature, namely the limitation of fuel poverty to
heating and the ten percent rule (TPR). This widely relied-on definition sets a poverty
threshold for household spending on heat as a portion of total income. This definition of
fuel poverty was adopted by the U.K. government in 1997 and was relied on extensively by
the Scottish government in the formulation of a legislated definition of fuel poverty.

The definition used in the Scottish Fuel Poverty Act [2] is as follows:

“A household is in fuel poverty if the household’s fuel costs (necessary to meet
the requisite temperature and amount of hours as well as other reasonable fuel
needs) are more than 10% of the household’s adjusted net income and after
deducting these fuel costs, benefits received for a care need or disability, childcare
costs, the household’s remaining income is not enough to maintain an acceptable
standard of living.”

Fuel poverty in the UK has featured on the political agenda since the 1990s as energy price
increases have exceeded the increase in household income, combined with having buildings
that are ‘hard-to-treat’ [20]. ‘Hard-to-treat’ is a challenge which describes the physical state
of buildings and other dwellings as relating to their ability to be adapted for energy
efficiency purposes, for example, being difficult or expensive to retroactively insulate.

The limitation of the scope to household heating diverges from a subset of the literature,
with some empirical studies in the European Union including all energy use, including
lighting, cooking, cooling, and appliance use, as within the measured scope [21–24]. In
addition, the European Commission accepted a unified definition of energy poverty in
October 2020, which includes all forms of energy use its definition [12].

Limiting the definition to only include heat is somewhat arbitrary as it neglects
the impact of energy use for applications other than heating. As we will discuss, when
considering the rationale for unified consideration of transport and fuel poverty, there is a
give and take in household expenditure when it comes to total energy use and, therefore,
makes sense to consider all energy use rather than heating versus transport versus general
household energy expenditure. Some consideration needs to also be given to feasibility, and
the limitation to heating only is an attempt to narrow the extensive scope of the challenge
to something addressable within a single piece of legislation [19]. A common complaint
across the literature is the lack of a unified definition of, or a clear distinction between,
fuel and energy poverty [12,16,25]. This review makes use of both terms: energy and fuel
poverty. Fuel poverty is used to refer to what is covered by the Scottish Act, i.e., heating
related, whilst energy poverty, where appropriate, will be used to describe the broader
challenges which may also encompass transport poverty. Though this research recognises
the conceptual differences between energy and fuel poverty, the academic debate is beyond
the scope of this paper.
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In comparison, in the United States of America, there is no federal recognition of
energy poverty as a distinct issue [26]. Although there are federally funded programs to
assist low-income households which serve as de facto recognition, the lack of formal federal
recognition means that there is no unified strategy for addressing the issue, no unified
definition, reduction targets, or periodic evaluations. Despite the limitations of the Scottish
definition, the existence of a clear legislated approach is helpful for setting and evaluating
the strategy at a national level.

Fuel Poverty Indicators

Attempting to standardise the drivers of fuel poverty into a small number of categories
is challenging. It is noted in the literature that the drivers and exacerbators of fuel poverty
transcend national boundaries, being strongly influenced by global pressures such as
volatile global oil and gas prices, transnational energy supply, and new carbon markets [27].

Simultaneously, it is noted that local and even individual-level drivers need to be
considered to capture the nature of the relationship between fuel poverty and the conditions
which expose vulnerability [28,29].

There is a broad acceptance around certain key drivers of fuel poverty defined by
Boardman [18] as being low income, domestic energy inefficiency, and energy prices. Fuel
poverty can be considered as a household living in an energy-inefficient dwelling and
unable to heat their home at an appropriate level of warmth due to insufficient financial
resources [25].

These drivers are mirrored in the Scottish Fuel Poverty Act (FPA), which identifies the
three criteria from the Boardman definition but adds how energy is used in the home as
a final driver. This additional driver refers to behaviours around individual households’
energy consumption and seeks to ensure that energy is optimally used. It was noted in
the Fuel Poverty Strategy [30] that this is a complex driver to address as there is a high
degree of variability depending on individual factors such as income, health, and dwelling
characteristics.

The drivers create the conditions that the indicators seek to measure. The question to
be answered is how to identify a population (or households) using one or a set of indicators.
Therefore, the choice of indicators is essential as it will dictate what is being measured [25].
Using indicators based on an incomplete understanding of fuel poverty is unlikely to
address the deep socio-economic, socio-political, and socio-spatial drivers that are outlined
in the literature [31].

Indicators for fuel poverty typically fall within three categories: energy expenditure-
based indicators with thresholds, subjective self-reported indicators, or consensual social
indicators. The Scottish FPA uses an energy expenditure-based indicator with a threshold
commonly referred to as the Ten Percent Rule (TPR).

Energy expenditure-based indicators and consensual social indicators are objective in-
dicators of household circumstances [25]. Energy expenditure-based indicators account for
the expenditure devoted to satisfying fuel needs with respect to the total income. Consen-
sual social indicators refer to conditions of social exclusion and material deprivation, such
as cooking, lighting, education, and communication, whereas subjective self-reported indi-
cators report personal opinions, interpretations, and judgments, such as thermal comfort,
trouble paying bills, and satisfaction with energy services.

Under the Scottish FPA, the energy expenditure indicator is the cost associated with a
temperature threshold as follows:

“For households requiring an enhanced heating regime, this would be 23 ◦C in
the living room and 20 ◦C in other rooms. For other households, this is 21 ◦C in
the living room and 18 ◦C in other rooms. For a household for which enhanced
heating hours is appropriate, heating the home to the requisite temperatures for
16 h a day, every day. For any other household, heating the home to the requisite
temperatures for 9 h a day on a weekday and 16 h a day at the weekend.”
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The TPR is a significant point of contention. As mentioned in the definition, this
sets the bar for being ‘fuel poor’ at above 10% of the household income spent on energy
with the caveat that the remaining income is insufficient to meet an acceptable standard of
living after certain deductions such as fuel costs, disability or care benefit, and childcare
costs. This caveat is important as this is an attempt to limit the definition of fuel poverty to
exclude high-income households who have high energy use but have sufficient remaining
income to live comfortably.

The TPR is a conceptual application of the Boardman definition [18]; loosely, the same
threshold is also used in Wales, Australia, and New Zealand [29]. This threshold was set by
doubling the median household energy expenditures based on the 1988 Family Expenditure
Survey for UK households.

This twice-median concept was first used when Isherwood and Hancock (1979) intro-
duced the concept of fuel poverty [32]. Even though energy prices have increased faster
than the average household income, this twice-median threshold, in place now for more
than four decades, has not been updated since [20].

Other iterations of expenditure-based indicators have been used. Until 2021, England
and Wales used a relative indicator, namely Low-Income High Cost (LIHC). A household is
considered energy poor if it has (a) high energy costs which are above the national median, ad-
justed for household composition, and (b) low household income, defined as having an income
below the sixty per cent median poverty line, adjusted for household size and composition,
after deducting energy costs [33]. The LIHC indicator has been heavily criticised as a measure of
fuel poverty, as those on lower incomes tend to live in smaller houses and therefore do not meet
the ‘high cost’ threshold set by the indicator [31,34]. Like the TPR, this means that households
in energy poverty will not meet the criteria for intervention.

The LIHC was replaced in 2021 by Low-Income Low Energy Efficiency (LILEE), a
composite indicator which accounts for income, energy expenditure, and energy efficiency
of the dwelling. A household is considered energy poor if they meet the following criteria:
(1) they live in a home with a Fuel Poverty Energy Efficiency Rating (FPEER) of less than
class C, and (2) after deducting the cost of housing energy service needs, its income is
below the poverty line [35,36]. Whilst the LILEE indicator encompasses the main drivers
identified by Boardman, it still fails to consider non-expenditure-related vulnerabilities
such as mental and physical health or household stress.

Energy-expenditure-based indicators have been shown in micro-simulations to produce
misleading or contrary results in identifying vulnerable households [37]. These simulations
have both excluded actually vulnerable households and conversely included higher-income
households that are not in fuel poverty but have higher relative energy expenditure. Mould
and Baker [29] describe this as a failure to understand the complex relationships between fuel
poverty and the conditions that may be used to define vulnerability and that a more appropriate
indicator for identifying vulnerable households is a risk-based assessment of vulnerability which
captures the complex interaction of multiple variables and underlying influences. Iterations of
risk-based assessments of vulnerability are a common theme in the literature and draw their
meaning from linking fuel poverty to other conditions of vulnerability in a household such as
mental and physical health and financial stress. Liddell and Guiney [38] have identified a cycle
of risk which associates fuel poverty as incorporating aspects, such as worsened physical health,
increased stress, and increased detrimental coping behaviours, e.g., smoking and over-eating.
These vulnerabilities both result from and contribute to fuel poverty, and this should be an
important consideration in the identification of fuel-poor households.

As an example, poor mental health contributes to and results from fuel poverty.
Consequently, interventions involving the health sector would stand to create vast benefits
according to a risk-based assessment both in mitigating the impacts of fuel poverty and
also in identifying interventions which can help alleviate the energy-specific challenges
faced by that household.

In a comparative study of German households, researchers found a correlation be-
tween household composition and characteristics, educational attainment, labour force
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status, primary energy source, and energy poverty [39]. Furthermore, researchers noted
that households who had previously experienced energy poverty were up to 7.5% more
likely to experience energy poverty again in the future. The correlation between energy
poverty and non-expenditure-based indicators is observed in other industrialised coun-
tries as well as Scotland making a case for the consideration of consensual and subjective
indicators in the policy approach.

The essence of the objection to the TPR, or any energy expenditure-based indicator with
an income threshold, is that it seeks to normalise many variables. For example, behaviour is
normalised by assuming a standard heating regime, whilst ignoring other variables with a clear
causal link to fuel poverty such as the mental health example presented above. Using this type
of indicator, therefore, does not allow the accurate identification of vulnerable households [37].

A further complication is ‘hidden fuel poverty’, where households will self-adjust or
disconnect from utilities entirely as a means of managing their finances. ‘Hidden fuel poverty’
refers to a situation where a household is self-regulating their energy consumption so that they
are living in de facto fuel poverty, i.e., not able to adequately heat their home to the legislated
standard, but due to this self-regulation, they are not identified as vulnerable [40]. Social stigma
and cultural norms play a role in keeping this hidden from official statistics, meaning that those
in fuel poverty will not self-identify. These so-called ‘hidden geographies’ can often be identified
as having lower energy use than their counterparts [41].

Notionally, one can see that there may be huge variability in the costs associated
with reaching a temperature threshold as set out in the Scottish FPA based on the type of
heating technology, the energy efficiency of the building itself and even the climate where a
household is located. Those further north in Scotland will face colder temperatures and
less urban infrastructure than those in the south, for example.

By standardising variables which are inherently unique, a study in Northern Ireland
of 1595 households found that many of those living in extreme fuel poverty did not
qualify for energy efficiency upgrades despite standing to benefit proportionately more
than non-fuel-poor counterparts [34]. Eligibility in this study was restricted to vulnerable
households as identified by a single indicator; One which has a resident aged over 60, under
16, and/or someone with a disability or long-term limiting illness. The study showed that
a single-indicator approach was inappropriate for identifying fuel-poor households due to
the highly individual nature of the challenges faced by households and the combination
of various factors, such as age, income, health, and characteristics of the property, all
contributing to the state of fuel poverty.

The outcome of this approach attempts to fix technical challenges leading to fuel
poverty without considering the societal issues. Specifically referencing the Scottish FPA,
Mould and Baker [29] identify additional drivers not currently included in any of the
mitigation schemes, including debt, poor mental health, poor physical health, and poor
educational attainment. Mould and Baker [29], therefore, criticise the Scottish FPA, not on
the basis of their inadequacy, but on the eligibility criteria for the application of mitigation
programs because they do not consider additional drivers that are crucial.

It is noted in the Scottish Fuel Poverty Strategy, published in 2021 to support the
execution of the FPA, that ‘needs’ are identified as a contributor to household energy
vulnerability [30]. While the strategy document mentions other forms of vulnerability
which may play a role, it primarily focuses on health as a driver. There is a further
recommendation to include consensual indicators in the definition of fuel poverty relating
to age (both young children and older people), long-term illness (physical or mental),
and/or disability. There are, however, no further updates on this recommendation.

“These needs-based indicators can be a predictor of a lower income and/or higher
energy use which may make a household vulnerable to fuel poverty. Though the
strategy document recognises that non-expenditure-related indicators are central
in identifying vulnerable households, the act currently makes no provision for
using these consensual indicators to do so.”
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3. Transport Poverty: Foundational Concepts

It is the intention of this paper to bring transport and fuel poverty towards a unified
definition, and to do so, we must consider the academic research on transport poverty.
Whilst there are some important distinctions between fuel and transport poverty, the
transport poverty literature builds on some of the foundation concepts explored above.
With the growing concern around climate change driving the energy transition, energy
sources typically considered distinct are now coming together. Examples of this include
electric heating and electric cars, both being part of the same domestic energy bill.

It is difficult to construct a concise definition for transport poverty as, unlike fuel
poverty, transport poverty exists with individuals rather than with a household. One
member of a household may experience transport poverty, and others may not [42].

An intuitive example might be a household living in a rural area where due to age-
related issues, an elderly person is not able to drive a car and, therefore, must rely on other
members of the household to drive them or use public transport, which may not be reliable
due to the rural location of the dwelling.

There are countless variations of this scenario, with a common complaint across
the literature being the highly individual nature of the conditions exposing transport
poverty. This contextual specificity makes vulnerability difficult to identify, particularly
if you rely on a single indicator. Despite this highly individual context, there are certain
common vulnerabilities explored by the literature, such as being polarised around gender
and age [43].

Like fuel poverty, there are expenditure-based indicators which correlate to definitions
around transport affordability and mobility poverty (usually centred around a lack of
motorised transport). Unlike fuel poverty, the definition needs to also capture the secondary
impact of transport poverty; a lack of transport may not necessarily be a problem in
itself—the challenge may rather lie in the social exclusion and accessibility challenges
that follow.

This secondary impact is highly context-specific to social, temporal, and geographical
factors, which means that it is challenging to define a standardised indicator that captures
the nuances of the challenge [42]. Transport poverty could notionally be a combination
of factors to do with a deficiency in transport supply, and/or to a minimum standard of
mobility, and/or a standard of accessibility to goods, services, and daily activities.

Distinguishing between these factors, Lucas et al. [42] propose transport poverty as a
combination of the following subset of factors: transport affordability, mobility poverty,
accessibility poverty, and exposure to transport externalities.

A brief definition of these terms is as follows:

• Transport affordability is the inability to afford adequate transport;
• Mobility poverty is a lack of motorised transport;
• Accessibility poverty is the difficulty in reaching certain key activities such as employ-

ment, education, healthcare, and shops;
• Exposure to transport externalities, where transport poverty can be seen to include

the disproportionate negative exposures to the transport system itself, which includes
road traffic accidents or health risks associated with emissions.

The definitions emerging in the most recent literature centre around affordability and
accessibility, with Lowans et al. offering the following: “the enforced lack of mobility
services necessary for participation in society, resulting from the inaccessibility, and/or
unaffordability, and or unavailability of transport” [19].

Whilst the policy literature on the topic is relatively young, research on transport
accessibility in the U.K. has been prominent since the 1990s. The Social Exclusion Unit
study Making Connections in 2003 sought to understand the challenges associated with
transport-related social exclusion.

Transport-related social exclusion acknowledges that exclusion is multi-faceted and
not driven by a single factor, such as income, and proposes several aspects which can be
seen to have mobility components [44]. The definitions broadly emphasise the importance
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of transport in facilitating social participation and mobility as a dimension for potential
exclusion [45,46].

The Making Connections study firmly established that if people do not have good
levels of access to jobs, goods, services, and other essential activities, a lack of adequate
transport resources can contribute significantly to social exclusion and feelings of social iso-
lation [47]. The drivers identified in the study are the availability and physical accessibility
of transport, cost of transport, services and activities located in inaccessible places, safety
and security, and travel horizons.

Mattioli et al. [48] link transport and fuel poverty in terms of correlation and drivers
and argue that income, price, and energy efficiency are common drivers to transport and
fuel poverty. However, similar to the challenge faced by the accepted concept of fuel
poverty, as outlined above, there are nuances when using standardised metrics for an
individualised problem.

In order to place transport poverty within the same realm as fuel poverty, Berry et al. [6]
draw on the accepted Boardman definition of fuel poverty but propose multidimensional
indicators which account for financial resources, fuel consumption and conditions of mobility.

There is broad acceptance for expenditure-based indicators in conjunction with risk-
based vulnerability assessments, which consider conditions of mobility relating to individ-
ual circumstances.

3.1. Transport Poverty Indicators

As noted above, the challenge with the measurement of transport poverty is the
context-specific social, spatial, and geographic factors, which make a single indicator
inappropriate. As with the fuel poverty discussion above, it is similarly proposed by the
literature that multidimensional indicators be used in an attempt to capture this.

In this section, the indicators of transport poverty, as proposed by the literature, will
be discussed alongside the corresponding thresholds.

3.1.1. Affordability

It is clearer in this instance that relying on an expenditure-based indicator is inappro-
priate, as this does not measure conditions of mobility nor transport-related social exclusion
adequately. Income and affordability of transport prominently feature in previous defini-
tions [6,19,44,48].

Relying on the definition of transport poverty proposed by Lucas et al. [42], the
indicators proposed consider the dimensions to include mobility, affordability, accessibility,
and environmental externalities.

In the U.K. in 2012, the RAC Foundation proposed a ten percent rule similar to that
which is seen in the fuel poverty legislation [49]. Similar criticisms about the arbitrariness
of this threshold apply. Further criticism is noted with the issue of suppressed need, where
households will adjust their transport requirements in line with their income. Unlike the
original Boardman TPR, the RAC Foundation based its threshold on current household
expenditure. Like the original TPR, a threshold based on current expenditure will also
require regular revision to ensure currency.

Furthermore, travel expenditure has been found to be non-regressive, i.e., as household
income increases, so too does expenditure on travel [42]. Therefore, it is more likely
that richer households will meet the TPR despite lacking need. This is not to say that
the application of a qualifier such as that contained in the FPA, that after expenses, the
remaining income would be insufficient to meet an acceptable standard of living, but this
scenario does clearly illustrate the limitations of affordability as a single indicator.

To overcome the issue of suppressed need, a basic threshold comparable to the tem-
perature/timing standard in the FPA could be proposed to assume a basic amount of travel
per household, such as the number of trips per week of a certain distance. The threshold
proposed is income, quantity of travel, and single trip fare [50].
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3.1.2. Mobility

Mobility poverty in the literature is typically the lack of transportation and mobility
options, usually through a lack of individual resources to pay for a car (as an example).
Mobility poverty is highly correlated to lower income and has been found to compound
driver of poverty.

Lack of access to transport services or infrastructure is certainly a connected issue.
However, counterintuitively, Lucas et al. [42] point out that investment in transport infras-
tructure is not a solution to this challenge as this investment has been found to benefit
higher-earning populations while not addressing the issue of mobility poverty for lower-
income groups.

The thresholds for mobility poverty have been proposed in different forms. In a
recent study surveying energy and transport drivers in Northern Ireland, Lowans et al. [51]
propose the metric of the ‘essentiality of having a car’. Other metrics proposed include the
number of trips, the distance of travel, and commuting times [52–54].

3.1.3. Accessibility

Accessibility poverty is a well-studied area in the U.K., with transport geography stud-
ies having viewed transport poverty through the lens of transport-related social exclusion.
Transport-related social exclusion refers to people not being able to fully participate in
society due to limited access to transport or other barriers to adequate transport access [55].

If transport is understood as a means to satisfy needs, accessibility poverty acts to
recreate general conditions of poverty, which has a clear connection to social exclusion [56].
It is clear why this has been a concern of geography scholars, as the link to need establishes
a prerequisite for transport planning to take into account access to social services such as
shopping, hospitals, and schools.

It should be noted that there is no caveat of necessity typically associated with this,
such as whether social engagements are less important than medical appointments.

The metrics proposed for accessibility are transport disadvantage (those in areas with
little to no access to transport), availability of public transport, and the difference between
transport need and the availability of public transport [57–59].

3.1.4. Negative Externalities

The negative externalities related to transport poverty refer to the disproportionate
direct exposure of certain population groups to traffic-related environmental externali-
ties, such as air and noise pollution, as well as traffic-related pedestrian casualties and
deaths [42]. With climate concerns driving the reduction in emissions throughout the U.K.,
exposure to these externalities and the extent to which these are not adequately captured in
energy transition policy are prevalent concerns.

A secondary important impact to be measured is the dis-amenities of transport in-
frastructure projects on the local communities who are living alongside them, as well as
the disbanding and dislocation of communities because of building these projects [42].
An example might be the impact of a large motorway project which is built through a
neighbourhood.

A set of simple metrics have been proposed for measurement, which are carbon
emissions in that neighbourhood, the traffic count, or even the number of traffic-related
deaths [42].

4. Towards a Unified Concept: Double Energy Vulnerability

The fuel and transport poverty debates have been disconnected; however, there
is growing consensus that these are connected within a broader debate about energy
consumption. The rationale includes that transport accounts for a large share of household
energy expenditure and climate emissions and that there is often a trade off between
household expenditure, suggesting that there is an inherent link between transport and
energy expenditure [11]. Considerations of carbon efficiency are an emerging concern in all
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energy-related literature, and with net zero ambitions front of mind for the energy sector,
these need to be carefully considered within the current debate.

This intersection between fuel and transport poverty is described in the literature as
the phenomenon of double energy vulnerability (DEV). DEV is the increased likelihood of
negative impacts on well being, owing to the intersection of domestic energy poverty and
transport energy poverty [11]. A key characteristic of DEV is that it could force individuals or
households to prioritise their expenditure between energy and transport expenditure [60].

DEV mirrors vulnerability in both concepts, for example, single-parent households,
those with medical conditions, or households with children and elderly family members.
DEV is typically linked to lower income in these households. Those on low incomes can
be particularly affected as energy and transport costs take up a greater proportion of their
incomes, and they often lack financial resources to invest in the most energy-efficiency
measures, appliances or vehicles.

Furthermore, it is postulated that the drivers and outcomes of transport and energy
poverty are inherently linked. Therefore, despite the challenges in discerning a unified metric,
these should be considered jointly for policy makers to adequately conceive the challenge [19].

Additionally, it is noted across the literature that the numbers of excess deaths resulting
directly from fuel and transport poverty are comparable. A report published by the Institute
of Health Equity in 2022 noted that of 63,000 excess winter deaths in the U.K., 10% were
directly attributable to fuel poverty and 21.5% to cold homes [61]. In terms of transport
poverty, Lucas et al. [42] frame this as individuals being forced to rely on options such
as walking and cycling, therefore, being exposed to road-related casualties and traffic-
related pollutants. In sum, although energy poverty is responsible for cold-housing-related
deaths, transport poverty has a comparable number of associated mortality [19], therefore,
requiring equal attention from policymakers.

In the context of climate change, the concerns over mortality are amplified as, in
addition to the disproportionately high pollution in lower-income neighbourhoods, as
noted in the literature [62], there are circumstances where summertime cooling becomes a
concern. Though this is arguably less applicable currently as Scotland has a mild climate
and does not necessarily have the same concerns for cooling as more Southern geographies,
it is not inconceivable that this may be a concern in the future.

With the connection between the drivers for the outcomes of both fuel and transport
poverty, there is a strong case for considering the monitoring of these two challenges
side-by-side. DEV can be visualised in Figure 1 below, adapted from Simcock et al. [63].

Figure 1. Groups of people identified as potentially vulnerable to fuel, transport and fuel and
transport poverty (adapted from [63]).
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Figure 1 shows several drivers for fuel and transport poverty and that there are
common drivers for both conditions. Simcock et al. [64] postulate that while these may
be separate conditions in some respects, there are common underlying drivers, which
may justify addressing these conditions together. The overlap is indicated in the red
bubbles below.

Although there is broad agreement in the literature that these two concepts are linked,
it should be noted that available research has not yet proven the overlap definitively.
To correlate transport and energy poverty drivers, Lowans et al. [51] conducted a study
which attempted to capture the overlap between energy and transport poverty drivers
looking at both energy expenditure-based consumption with a threshold and consensual
indicators (arrears in bills, inability to keep warm, essentiality of car ownership, and
adequacy of public transport). Although the study did find a statistically significant
correlation between the financial drivers, and energy and transport poverty, the authors
observe that the correlation is not definitive as it correlated financial drivers to those
who are not energy poor and not transport poor, rather than correlating drivers between
those that are energy poor and are transport poor. Although the academic community
postulate a strong interaction between the drivers of fuel and transport poverty, it remains
unproven [11,19,60,64].

The challenge in proving this correlation noted by Lowans et al. [51] is that there
is limited monitoring data and no national surveying of actual energy-expenditure data.
As a primary policy recommendation, the authors suggest that national monitoring be
implemented and monitored alongside a set of transport poverty indicators.

An important further recommendation is that transport and energy poverty be recog-
nised according to any set of indicators depending on the context (e.g., TPR OR risk-based
vulnerability OR any other) rather than targeting via a specific set (e.g., TPR only), re-
marking that a single targeted approach can be a poor policy approach. By broadening
the availability of support schemes to alleviate transport and energy poverty beyond the
current energy expenditure-based indicators to include consensual indicators, the debate
about the inadequacy of indicators in identifying vulnerable households becomes moot.

It is clear from the existing literature that there needs to be a variety of indicators used
to identify households in potential fuel and transport poverty. The variation between these
constructs and the individual nuances that lead to and stem from fuel and transport poverty
is too complex to only use an expenditure-based threshold or consensual indicators.

5. Conclusions

The literature on fuel and transport poverty is growing rapidly, with proven limitations
on the definitions, indicators, and thresholds used to identify vulnerable households. The
literature shows that the drivers of fuel and transport poverty overlap and that it makes
practical sense to consider these challenges under the same policy umbrella. Although
there are clear differences in the manifestation of these issues, where a vulnerability-based
risk assessment is used to identify vulnerable households, it is possible to address both
outcomes. It is further evidence that there is a lack of monitoring data available to consider
these challenges in real time, limiting the understanding that exists of how these drivers
overlap and, consequently, the best way to address these issues through policy.
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