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Abstract

Energy poverty (EP) is a multidimensional issue and its definition and measurement significantly impact policymaking. In developed
countries, EP has gained increasing attention because low-income households allocate a larger proportion of their income to energy
bills than wealthier households. Concerns over this issue have grown in the past decade due to the persistent rise in household energy
prices: in Europe, for example, retail prices grow by an average 2.3% and 2.1% per year, for electricity and gas respectively (EU, 2020,
p.3). The effects of COVID-19 further aggravated the problem. Governments should pay significant attention to EP as the increased
pursuit of decarbonization policies (through carbon pricing and fossil fuel subsidy phase-outs) is also likely to have unwanted
redistributive consequences. In this chapter, we first discuss the possible trade-offs between EP mitigation and decarbonization
efforts, pursuing what is called a “just transition”. Second, we illustrate a possible definition of EP and its drivers in developed
countries, mainly related to insufficient household incomes, inefficient housing conditions and fixtures, and high energy prices, Third,
we discuss the main approaches to measuring EP. Note that the differing outcomes from the vatious indicators/datasets mean that

different EP measures change the size and features of the households to be targeted for policy support. Finally, we also discuss the
issue of data availability. (210 words)



1. Introduction

With the global temperature already more than 1°C higher than in the pre-industrial age IPCC, 2021) and likely
to increase more than the 1.5°C threshold indicated by the Paris Agreement (“well below 2°C and pursuing efforts
to limit the temperature increase to 1.5°C”), the climate will become hotter, more humid and wetter. This will in
turn increase morbidity and, ultimately, the number of fatalities among vulnerable people (most notably, the
elderly and children). Indeed, vulnerable people will be the least equipped - both in terms of monetary resources
and capabilities - to face the impact of climate change. Moreover, even if recent pledges may mean the worst-
case scenario (an increase of the global temperature of 3°C or more compared to the pre-industrial age) is
avoided, the transition to a carbon-neutral energy system will likely be costly (with higher costs if the transition
is disorderly), and have significant distribution impacts on smaller firms and vulnerable households. The most
effective policies to mitigate climate change, such as carbon pricing, are generally regressive, and their
increasing stringency draws attention to the trade-offs between minimizing the costs of the transition and its
impacts on intragenerational equity. In the EU, the combination of current ETS with carbon taxes for non-
ETS sectors and border tax adjustments leads to a situation where full carbon accounting is increasingly
important (Feindt et al. 2021). The yellow-vest (gilets jaunes) movement in France is a case in point: although in
principle French consumers support policies limiting climate change, they were strongly opposed to higher
taxes on fuels and their likely effect on mainly rural households (i.e. people living in areas with less public
transport), and with lower incomes (i.e. people unable to afford an electric car).

The yellow-vest protest highlights the need for policies to support the transition to carbon-neutral energy
sources by careful consideration of its distribution impact and - accordingly - include compensation and help
for vulnerable households. Hence, it is important to understand what drives energy poverty and to measure
it: indeed, mapping the problem makes it possible to design effective actions to offset the effects of transition
policies on vulnerable people.

This chapter begins with the main elements in the process of a “just transition” and its potential undesirable
distributive effects (Section 2). It goes on to illustrate the main drivers of energy poverty (Section 3) and how
it is measured (Section 4). Data requirements - presented in Section 5 - are relevant both for measurement and
for monitoring and for policy evaluation. The final section sums up.

2. Energy Poverty and the “Just Transition”

Energy transition is nothing new; as pointed out by Smil (2016), the world has already undergone several
transitions, for example in the mid-19th century from wood to coal, and then to oil and, more recently, to
natural gas. Now we are in the middle of another transition, from fossil fuels to modern renewables (mostly
PV and wind) - currently at less than 6% of total global supply (see BP, 2021). Energy transitions usually take
decades; but the next transition must be quicker if an increase in the global surface temperature above 1.5°C is
to be avoided. This means reaching net-zero GHG emissions by 2050 (UNEP, 2021) and requires a drastic
overhaul of how a fossil-based economy produces and consumes most of its goods and services, transitioning
to a powet-fuelled economy. According to the IEA (2021a), the transition will require the doubling of current
energy investments, up to 5,000 billion euros per year, one-fifth from the emerging economies and developing
countries (IEA,2021b). These resources will only partly be public; most will come from private investment.
Firms emitting significant amounts of GHG emissions, such as the energy utilities, will need to radically change
technologies and business model and many may go out of business. The number of employees — a significant
stakeholder - laid-off due to climate policies might be small at the country level but social tension is likely to
increase, challenging the political feasibility of the transition. The costs of the transition (including in terms of
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stranded assets) will ultimately call on consumers, as higher costs are translated into prices. Again, this will
increase anger and might induce policymakers to water down climate policies. Even in Europe, where the
overwhelming majority of citizens believe that GHG emissions should be reduced and that climate change is a
serious problem (Eurobarometer, 2021), there are protests against climate policies when actually implemented.
Far from being climate sceptics, members of movements such as the yellow-vest (gi/ets jaunes) are well aware of
the dangers posed by climate change; their targets are policies perceived to be unjust and unfair, implemented
by crooked politicians (Driscoll, 2021). Moreover, recent evidence highlights the distrust of governments and
this may lead to households failing to see the positive benefits of a carbon tax even after redistribution (Fabre,
2020). In the end, to decarbonize the economy, the real issue will likely be to convince the losers from the
process more than the (few) climate deniers. Indeed, targeting the territories most affected by climate policies
(e.g. former coal-mining regions) is the rationale behind recent policy initiatives. Among them: i) the EU “Just
Transition Mechanism”, aiming to mobilize more than 100 billion euros over the next 7 years (one-tenth of the
EU Green deal) ; ii) the “Social Climate Fund”, a recent proposal to support EU Member States in mitigating
the social impacts of the climate transition on vulnerable groups, particular from the increasing use of carbon
pricing; or iil) Canada’s “Just Transition Advisory Body” focussing on how best to help workers and
communities to thrive in a net-zero carbon economy.

Carbon pricing, cither as a carbon tax or as a cap-and-trade scheme (such as the EU-ETS) is viewed by
most economists as the most effective tool in tackling climate change (see the bipartisan proposal for a carbon
tax in the United States from the Climate Leadership Council, published in The Wall Street Journal, January 17,
2019; and Tirole, 2007). Nonetheless, less than 4% of global emissions are currently covered by a carbon pricing
scheme at or above USD 40-80, a range estimated to meet the 2°C temperature goal of the Paris Agreement.
Overall, only one-fifth of all GHG emissions are covered by any scheme of carbon pricing (World Bank, 2021),
a little more than half in OECD countries (IMF/OECD, 2021). Taking into account fossil fuel subsidies (as
high  as 12% of GDP in  emerging  countries according to  IMF  estimates,
https://www.imf.org/en/Topics/climate-change/energy-subsidies), the implicit carbon price is negative in

many countries. To meet transition challenges, carbon pricing needs to increase (and fossil-fuel subsidies should
be ended), while carbon pricing schemes requires greater coverage. At the global level, many argue for a focus
on large emitters (China, the EU and US) via an international carbon price floor (ICPF - Parry et al. 2021) or a
climate club using coordinated carbon border adjustment measures (CBAMs - Tagliapietra and Wollf, 2021).
In all countries, energy expenditure weighs the most on the poorest households’ budget and therefore any price
increase will affect them more than others (i.e. energy taxation is likely regressive).- In Europe, the poorest
households allocate 2 percentage points more of their total budget than middle-income households to energy
expenditure (including transportation - European Commission, 2020). In Italy, households in the first tenth of
the equivalent expenditure allocate 13% of their budget to energy expenditure (including transportation) vs.
7% of the households in the top decile (Faiella and Lavecchia, 2021). Without proper compensation
mechanisms, carbon pricing schemes tend to be regressive (e.g. Callan et al. 2009, Kanzig, 2021; Faiella and
Lavecchia, 2021a; van der Ploeg et al., 2021), inducing protest movements such as the mentioned gitess jaunes,
or citizens in the State of Washington (US) who twice voted against the introduction of a carbon tax (initiatives
1-732in 2016 and 1-1631 in 2018). Metcalf (2008) proposes an earned income tax credit, with a cap, to achieve
revenue and a distribution-neutral carbon tax while, in the case of Germany, van der Ploeg et al. (2021) propose
a mixture of lump-sum transfers and lower income tax. In the EU, the extension of the ETS to the transport
and building sectors will likely take place with a transition mechanism, i.e. creating two separate markets, one
the “original”, the other new. Distribution and competitiveness concerns are reasons in favour of the creation
of a separate, rather than combined (and larger), market; indeed, the two markets will gradually integrate, once
all the distribution effects and economies are fully acknowledged. Continuing with a combined market would
be cumbersome. Edenhofer et al. (2021) propose a link (“carbon price balancer”) between the two markets to
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contain the price differences and spur convergence. More recently, the Austrian Government has proposed
setting up a carbon tax at €30 and raising it to €55 by 2025. The revenue from carbon tax will be passed on as
tax cuts worth €18bn by 2025, with the Austrian income tax rate falling from 35% to 30% for those earning
between €18,000 and €31,000 by July 2022 (and from 42% to 40% for those earning between €31,000 and
€60,000 by 2023).

3. Energy poverty in developed countries: definition & drivers

In 2015, the United Nations proposed its Global Agenda, with 17 sustainable development goals (SDGs) to
be met by 2030. The 7th goal required ensuring “access to affordable, reliable, sustainable and modern energy
for all”. In developed countries, access to energy is primarily a matter of affordability; almost no households

are disconnected from the electricity grid, although the situation is more varied for natural gas. In the European
Union, energy poverty is defined as “a situation in which households are unable to access essential energy
services” (see: Commission Recommendation (EU) 2020/1563 of October 14, 2020 on enetgy poverty).

In recent decades, escalating energy prices have given rise to growing affordability problems for many
consumers. The press frequently reports on the economic hardships faced by households struggling to pay their
bills and forced to choose between paying for food or medicine, and keeping their homes warm during the cold
winter months and cool during the scorching summer days. The COVID-19 pandemic emergency has
exacerbated these problems and made addressing them even more necessary in view of the foreseeable impact
that the energy transition will have on the price of energy and indirectly on other basic necessities.

While it is widely accepted that energy should be affordable, what this actually means in practice is rarely defined
and even less often carefully measured. According to Thomson et al. (20106), only a few of the then twenty-
eight EU member states had an official definition of energy poverty (UK, France, Ireland, Slovakia); and, as
highlighted by Bednar and Reames (2020, p.432), “the United States lacks federal energy poverty recognition
and a strategy that encompasses definitions, reduction targets/objectives and periodic evaluation.”

Broadly speaking, a household faces an affordability issue in energy when it does not have the ability to purchase the necessary
quantity of a product (or level of a service) without suffering undue financial hardship. The energy poverty literature discusses
three main determinants of the affordability issue: low household income, inefficient housing conditions and
appliances endowment, and high energy prices. Additional risk factors, such as high energy needs due to
disability (Snell et al., 2015) or other specific conditions increasing consumer precariousness, may further
compound the problem.

Low household income - In her 1991 seminal book, Brenda Boardman identified households in fuel poverty

as those with fuel expenditure on all energy services exceeding 10% of their income (Boardman, 1991). The
10% threshold was what the poorest 30% of UK households spent on fuel and, twice the average, a threshold
above which spending was considered ‘disproportionate’. According to this definition, fuel poverty affects
those with low incomes or high fuel expenditure or both, and the likelihood of fuel poverty clearly increases as
income falls (Bennett et al., 2002). These correlations between low household income (and/or high fuel
expenditure) and energy poverty are largely confirmed by empirical studies in numerous countries. In this
literature, the low household income status is usually proxied by dependence on unemployment assistance, a
state pension or other social transfers. In particular, low household income determines energy poverty both in
a direct sense, since vulnerable households are unable to pay their fuel bills, or indirectly, since households are
unable to invest in energy-efficiency improvements.



Low household income can also determine what is called hidden fuel poverty, an issue arising when households -
forced to make the decision between heating and eating - decide not to heat (Moore, 2012; Liddell et al., 2012).
As a consequence, some low-income households are not deemed fuel poor. At the opposite side, some fuel
poor households do not have low income (Sefton, 2002).

The lack of savings and living in rented accommodation reduce the occupants’ opportunities to improve their
homes, contributing to the persistence of energy poverty (Boardman, 2010; Helderman, 2007; Kutty, 2005).
Empirical evidence in several countries highlights that among energy poor households, tenant’s rate is higher
than average (see for example: Munyanyi, et al., 2021, for Australia; Healy and Clinch, 2004, for Ireland). High
energy costs may indeed be due to a landlord/tenant dilemma, i.c. a situation where the interests of landlords
and tenants are not in line, creating a barrier to the energy efficient renovation of residential properties
(Astmarsson, et al. 2013).

Energy inefficient housing conditions - A number of adverse housing conditions are often associated with

energy poverty, along with the absence of local infrastructure providing access to an adequate energy
source/use. Camboni et al. (2021) empirically investigate the risk of fuel poverty in the small area of Treviso
(north-eastern Italy) by exploiting the matching Energy Performance Certificates (EPCs) for homes with
socio-economic information. These authors show that the risk of energy poverty decreases where the main
energy source for heating is the natural gas and/or the home is endowed with renewable energy sources, and
increases with energy inefficiency and the size of the home. Other recent contributions show the link between
housing conditions and the spatial distribution of energy poverty. Kelly et al. (2020) develop a composite index
utilising 10 indicators refined at the small area level to study home-heating energy-poverty risk in Ireland;
Sanchez-Guevara et al. (2020) investigate energy poverty in the 21 districts of the city of Madrid, proposing a
High Energy Requirements (HER) index which highlights different patterns of deprivation faced by energy-poor
households; Gouveia et al. (2019) carry out a regional-scale multi-criteria analysis of Portugal, and discuss results
from a composite vulnerability index for heating and cooling.

Bouzarovski and Petrova (2015) discuss actions to support fuel/supplier switching and facilitate energy
efficiency investments, particulatly in the private rented sector, housing with multiple occupancy, apartment
blocks and in “hard to treat” properties. All these actions should accommodate time-and-climate based
variations of energy demand, as highlighted in several empirical investigations (Healy and Clinch, 2004 for
Ireland; Boemi and Papadopoulos, 2019 for Greece; Miniaci, Scarpa and Valbonesi, 2014 for Italy; Karpinska,
Smiech, 2020 for 11 central and eastern European countries; Burlinson et al. 2018 for England).

Technologies to increase energy efficiency need to be adequate, affordable, reliable and able to engage
households. For example, a field trial in Mexico - where a quasi-experimental sample of new homes was
provided with insulation and other energy-efficient upgrades - highlights that human behaviour must be taken
into account when considering the adoption of new technologies (Davies et al., 2018). Unlike the engineering
estimates predicting considerable improvements in thermal comfort and up to a 26% decrease in electricity use,
the upgrades had no detectable impact on electricity use or thermal comfort, because the inappropriate
behaviour of families nullified the benefits.

When considering policies aimed at improving housing conditions, Gillard et al. (2017) recommend carefully
designing the targeting rules so as not to reinforce structural or social inequalities e.g. through regressive funding
mechanisms or stereotyped recruitment practices. In particular, they stress the overall benefit of combining the
concepts of justice and vulnerability by linking them to domestic energy efficiency support schemes (see also:
Sovacool, et al, 2019; Tonn et al, 2021).
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Rising energy prices - By mid-2021, the worldwide squeeze on gas and energy supplies caused skyrocketing

energy prices. Moreover, in the medium term, the policies to decarbonize energy systems - see Section 2 above
— leads to higher domestic energy prices, which in turn reduces household purchasing power. National
regulators usually adopt price caps to protect customers (both households and businesses), but if gas and energy
costs increase, the price cap rises. Considering a minimum level of energy (services) consumption, higher prices
result in distribution effects, low income households incurring a potentially excessive burden for essential
consumption. Bouzarovski and Tirado (2017) study the relationship between the evolution of domestic energy
prices, income and energy poverty rates in European countries and show that domestic energy prices - measured
in Purchasing Power Units - have consistently increased at faster-than-inflation rates in the EU as a whole since
the mid-1990s and in some countries this trend has been accompanied by increased energy poverty.

Innovation in the form of new equipment and low-carbon (or energy-saving) technologies can also increase
energy prices and, as a direct consequence, change the affordability of energy services (Sovacool et al, 2021).
Exploiting information from four case studies in the UK, Sovacool et al (2019) investigate different forms of
innovation - energy service contracts, electric vehicles, photovoltaic solar panels, and low carbon heating - and
highlight the opportunities, threats and risks associated with each. The authors suggest that it is very difficult
to assess fairness and vulnerability in relation to the introduction of new technologies.

Risk factors - Empirical evidence in different countries shows that households with a disabled member are
overrepresented among the poor and energy poor (Palmer, 2011; Azpitarte et al., 2015). This could be because
disabled people typically have a less promising employment profile; and/or because living with a disability
determines higher energy needs in order, for example, to maintain higher temperatures, to run energy intensive
medical equipment, or for other activities such as additional laundry requirements (Snell et al. 2015). Moreover,
numerous studies highlight that the effects of under-heating for disabled people or people with undertlying
medical conditions may be substantially more severe (Liddell and C. Morris, 2010; Howden-Chapman, 2012;
Gillard et al, 2017). A detailed understanding of disability and other drivers that can increase household
precariousness is needed in order to inform policymakers able to mitigate the effects of energy poverty.

4. Energy Poverty in developed countries: measures

Affordability indices are usually adopted to provide a picture of energy poverty in developed countries: welfare
measures combining standard poverty measures (i.e. headcount and poverty gap indices) with a deprivation
assessment of household consumption of energy services. In this respect, affordability indices closely follow
the literature on multidimensional poverty measurement stemming from Atkinson (2003), and usually have the
same pros and cons as poverty measures, as widely discussed in the economic literature on poverty and welfare
analysis, since Sen (1970).

Energy poverty indices usually build on information about household income, housing energy efficiency and
regional infrastructure, energy prices and risk factors (see Section 3 above); moreover, they can describe the
direction and magnitude of distribution/welfare effects from changes in the relevant conditions.

Considering energy poverty as an affordability issue, according to Thomson et al. (2017), three main empirical
approaches can be adopted for measurement purposes. The first - an expenditure approach - compares actual or
modelled energy costs with a given (relative or absolute) threshold, i.e. the ratio of household income to energy
expenditure (the mentioned Ten-Percent-Rule, proposed by Boardman, 1991). Currently fuel poverty in Wales,
Scotland and Northern Ireland is calculated using the 10% rule. As an alternative, in England, actual
expenditure data have been compared with modelled energy costs in a residual income approach (the Low
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Income High Cost indicator, LIHC, developed by Hills, 2012; see: Department for Business Energy and
Industrial Strategy, 2021, p.58). Recently, the LIHC has been replaced by the Low Income Low Energy
Efficiency Indicator (LILEE) in which new attention is paid to how costs of energy are modelled: these latter
are calculated with particular reference to the energy performance of the buildings. The expenditure approach
has been widely adopted, differing mainly as to how to measure household income, quantify energy needs and
related spending, and whether to use an absolute or relative expenditure threshold.

The second - a consensual approach - refers to data based on surveys collecting the self-reported inability of
households to adequately heat their homes. The usual questions asked - based on the relative poverty
approach of Gordon et al. (2000) — aim to establish if a household lives in a damp free home, and can afford
to heat their home and pay their utility bills on time. For example, for European countries, Eurobarometer,
EQLS and EU-SILC surveys include the ‘ability to afford to keep home adequately warm’ variable and ‘dwelling
conditions’ variables. This approach suffers from subjectivity in the way people report their conditions which
leads - on the one hand - to the error of exclusion, i.e. households may not identify themselves as energy poor
even though they are; and - on the other hand - to difficulties in comparing data based on individual perceptions
and which are culturally specific (Herrero, 2017). Conversely, these self-reporting data may be able to capture
elements of energy poverty - such as social exclusion and the perceived burden - that expenditure data fail to
record (Healy and Clinch, 2002; Petrova et al. 2013).

The third - a direct measurement approach - records indoor thermal conditions to check whether household
temperatures are adequate for wellbeing. Usually, “adequate” indoor heating is defined according to a World
Health Organisation (WHO) standard of 18-21C. But perceptions of human comfort can be very different,
often based on health and environmental variables, or on the composition of the household (Buzar, 2007):
hence, the recorded discrepancy between the temperature and the “adequate” indoor temperature could be a
bad indicator of energy poverty (Healy, 2004). Moreover, the intermittent occupancy of homes or central
heating systems can distort this energy poverty measurement. Apart from these criticisms, this approach has
not been used much because large-scale empirical temperature datasets are generally scarce at the national level.

Table 1, from Faiella and Lavecchia (2021), provides examples of the above approaches adopted in various
developed countries. Facing severe data constraints (see next section), most countries identify households
which exceed a specific threshold (based on income) of actual energy expenditure as energy-poor.

Table 1 — about here -

A recent strand of literature has been focusing on households that forcibly under consume, aka the hidden
energy poor. The most frequently adopted approaches - in the form of actual energy expenditure above a
specific threshold - do not capture these vulnerable households. Moreover, there is evidence of wealthier
households voluntarily under consuming because of highly energy-efficient homes or ecologically sensitive
behaviour (Belaid et Garcia, 2016). Therefore, it is important to model energy demand in order to disentangle
forcible vs. voluntary under-consumers. Some countries, notably England and Ireland, leverage proprietary
energy demand models to simulate the minimum energy demand required for their measure of energy poverty.
Similarly, the Italian measure captures this phenomenon by identifying households with zero heating
expenditure and in the bottom half of the expenditure distribution, as energy poor (Faiella and Lavecchia, 2014,
Betto et al. 2020). Barella et al. (2021a, 2021b) model minimum heating and electricity demand in Spain while
Karpinska and Smiech (2020) estimate housing costs for 11 central and eastern European countries. Antepara
et al. (2020) identify households spending less than modelled costs in Spain, Portugal and Greece as energy
poor. For Greece, see also Papada and Kaliampakos (2020).



Recent investigations exploiting information from Energy Performance Certificates (EPC data), also aim to
address hidden energy poverty: indeed, for each home, the EPC provides information on energy efficiency and
an estimate of standardized energy consumption which enables standard heating costs to be calculated
(Pasichnyi et al., 2019). In turn, the incidence of standard heating costs on the family budget and the spending
ability of the household lead to an assessment of the risk of fuel poverty at the household level. Camboni et al.
(2021) show that information in EPCs, matched at the micro level with information from the General Census
of Population and Housing and Household Budget Survey of the socio-economic features of the families most
likely to inhabit them, can be used to identify individual households and the municipal areas that risk fuel
poverty. Fabbri and Gaspari (2021) use EPCs to map buildings that would put a middle-income family at risk
of fuel poverty in the municipality of Bologna. EPC data were also used by Sanchez-Guevara et al. (2019) to
assess summer energy poverty in London and Madrid; and by Yoon et al. (2019) to study the water-energy
nexus in low income households in Barcelona. Building Energy Rating Certificates (BERs) are one of the data
sources used by Kelly et al. (2020) to assess home-heating energy-poverty risk in 18,641 Small Area clusters in
Ireland via a composite index.

5.  Monitoring and mitigating energy poverty (data
requirements)

Measuring a phenomenon is essential to its understanding. Unfortunately, as mentioned above, there is no
consensus on how to measure energy poverty, a complex and multidimensional problem at the intersection
of low-income, energy costs and the energy efficiency of housing. The issue is further complicated by the fact
that in developing and emerging countries energy poverty is essentially an issue of accessibility while in
developed countries it is mainly (but not exclusively) an issue of affordability. The European Union, which
advocates a “Just transition”, nonetheless does not have a unified approach to defining and measuring energy
poverty, and the same can be said of many developed countries (see Faiella and Lavecchia, 2021b, for a review).
Another important issue is the increasing focus on cooling, neglected in many countries (Thomson et al. 2021).
A neat understanding of the drivers and the eligible population is fundamental for the targeting of resources
and for all major policies (conditional cash transfers, discount schemes, social tariffs and home energy retrofits)
fighting energy poverty. Indeed, despite the prominence of energy and climate policies in the current debate,
policymakers are generally in the dark. Microdata on energy demand, for both households and businesses, are
not available except for a few countries. In the United States, for example, every five years the Energy
Information Administration (EIA) collects data on household energy demand through the Residential Energy
Consumption Survey (RECS - latest report in 2015), and on commercial buildings, through its Commercial
Buildings Energy Consumption Survey (CBECS - latest report in 2018). In 2012, the Australian Bureau of
Statistics collected information on household energy expenditure, consumption and behaviour with the
Household Energy Consumption Survey (HECS) while some information on energy and water use by
businesses in the Business Longitudinal Analysis Data Environment (BLADE). In France, the INSEE carries
out an Annual survey on Industrial Energy Consumption (EACEI) at a highly granular level, involving 8,500
establishments. Most other western countries focus on expenditure rather than energy demand. In the UK,
since 2008, the Living Costs and Food Survey (LCES) has replaced the previous Expenditure and Food Survey
(EES), gathering spending patterns and the cost of living of British households, with 6,000 households surveyed
every year. To model energy costs in the fuel poverty measure, each country of the UK uses a different source:
the English Housing Survey (EHS) in England, the Scotland Housing Survey in Scotland, the Welsh Housing
Conditions Survey in Wales and the Housing Condition Survey for Northern Ireland. Most EU member states
carry out a Household Budget Survey (HBS) including detailed data on energy expenditure. Eurostat gathers
data at a harmonized level but only every five years (latest available: 2010). In a period of great energy price
volatility, different mandated climate change levies and obligations and various degrees of national energy
market liberalisation, countries should invest in data to address the measurement of energy poverty, monitoring
and the assessment of the impact of the policies that address the issue. For this purpose, new household micro-
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data surveys of energy expenditure, consumption and energy efficiency should be developed; and the quality of
existing data should be improved and harmonized.

6. Summary

This chapter illustrates the principal criticalities of a Just Transition to net-zero emissions by 2050 with a focus
on energy-poor households. It discusses the implementation of mitigation policies that may have unwanted
redistribution effects and vulnerable households which are exposed both to the negative impacts of climate
change and to the costs of the transition. Mapping and monitoring energy poverty is the key to mitigating these
adverse effects. However, the lack of data is a challenge because energy poverty varies over time and across
territories and is determined by the interplay of disposable household income, energy prices, consumer
preferences and needs, the efficiency of homes and the local energy infrastructure.
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Tables and Figures

Table 1 - Summary of energy poverty measurements in various countries

Country Share of EP households (year)  Measure(s)
Canada 7.9% (2013) Energy expenditure>10% income
England 10.6% (2014) Low income, high cost approach

Northern Ireland
Scotland

Wales

EU 27

EU25

France

Germany
Greece
Ireland

Italy

Japan

New Zealand
United States

Austria (Vienna)

Source: Faiella and Lavecchia (2021), Table 4.1

44% (2009)
35% (2014)

23% (2016)

13.1% (2005)
[7.8% - 18.1%] (2007)
11.9% (2017)
[2.9%-25.1%] (2011)
[30.,7%-43.1%] (2011)
28%

8.5% (2019)

8.4% (2013)

10-14% (2006)

7.4% (2012)

32% (2012)

Energy expenditure >10% income

(modelled) energy expenditure >10% income
Energy expenditure >10% income

Energy expenditure share> 2 (national) average share
Consensual approach from EU-SILC

Energy expenditure > 8% income and equivalised income < 3 decile
Collection of 7 indicators (from Energy expenditure>10% income to LIHC).

4 indicators from the Greek energy poverty observatory (households meeting

less than 80% energy/heating needs, or using more than 10% of income)

Required energy expenditure > different thresholds

alternative version of the Low expenditure, high cost approach
Energy expenditure>10% income

(modelled) energy expenditure>10% income

Energy expenditure>10% income

Survey assessment
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