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Sub-regional indicators are statistics disaggregated into units of a high spatial
resolution (e.g. a city region or neighbourhood). Sub-regional indicators are
increasingly applied to understand the geographic distribution of energy poverty.
This entry explores the complex geography of energy poverty; the key challenges
associated with indicator selection; potential indicators of symptoms and drivers;
and the application of indicators in policy and beyond.

Energy inequalities between and within countries

Spatial relations between, for example, people and the built environment, are
central to politics and power (Massey, 2005). The spatial distribution of these
relations mirror power relations in society; energy poverty is no exception (Sareen
et al. 2020).

Uneven power relations are reflected in the way in which energy poor households
with similar characteristics and needs cluster geographically. Experience of energy
poverty therefore varies between national contexts and is also spatially variable
within countries, with uneven implications for different neighbourhoods and
household types (Thomson et al. 2017). For example, in Central and Eastern
European countries single-person households in sparsely-populated areas are
more likely to struggle to afford energy bills owing to reliance on a single income
(Karpinska and Smeich 2020). Meanwhile, in the United Kingdom (UK) privately
rented dwellings concentrated in inner city areas are disproportionately inefficient,
whilst tenants lack housing rights or access to retrofitting schemes (Cauvain and
Bouzarovski, 2016).

Uneven power relations are also reflected in the spatial unevenness of
connectivity, within and between cities. This has led to a splintering (Graham
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and Marvin, 2001), and even shrivelling (L'Hostis, 2009) of space owing to
material inequalities that exclude selected people and places - including
inequalities in domestic energy. Such processes are especially relevant to energy
poverty, given the integral role of networked infrastructures (e.g. gas or electricity
networks). As a result, new energy peripheries have emerged where people
are at greater risk of energy poverty due to uneven geographical development.
Examples range from rural, off-grid communities in Wales that lack economic
agglomeration advantages (Golubchikov and O’Sullivan, 2020) to minority Roma
neighbourhoods in Romania and Israel, characterised by overcrowded, informal
housing conditions (Teschner et al. 2020).

Key challenges in designing sub-regional
indicators

There is a long history in the social sciences of using sub-regional quantitative
indicators to represent the uneven spatial distribution of poverty, and increasingly
of energy poverty. However, energy poverty has certain characteristics that
complicate the design of indicators:

1) Energy poverty is multidimensional. This presents a challenge when
considering how to aggregate multiple drivers into a single measure.

2) Energy poverty is a highly personal and private condition. Many
aspects can be difficult to represent using small area datasets.

3) Energy poverty data is constrained. This is especially the case for sub-
regional datasets that represent energy poverty at a high spatial resolution,
which are limited in many national contexts where detailed administrative
data is not collected.

4) Hard to measure aspects of energy poverty can be silenced. During
indicator selection, selected drivers or symptoms are often privileged (Sareen
et al. 2020).

Sub-regional indicators of symptoms and drivers

Sub-regional indicators typically fall into two categories, representing the
symptoms or drivers of energy poverty. A range of symptoms can be measured
include low indoor temperatures, poor physical and mental health, high or low
energy consumption, and debt. Analyses of symptoms tend to prioritise absolute
measures. An absolute scale begins at a known minimum and progresses in only
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one direction. It is used when a true minimum is known to exist (e.g. 0-100%).
Examples include EU-SILC indicators used by the EU Energy Poverty Observatory
to monitor energy poverty (Figure 1). Absolute measures are useful to compare
propensity between countries, and across time (Moore, 2012); however, it can be
difficult to differentiate symptoms of energy poverty from other deprivation types.
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Figure 1: Energy poverty symptoms: Share of (sub)population unable to keep
home warm and in arrears on utility bills for European countries.

Data source: Based on EU-SILC (2015) indicators accessed via EPOV (2020).

Drivers of energy poverty are financial (high energy prices, low incomes); social
and demographic (physiological need, household composition, tenure); and
infrastructural (efficiency, access to fuels). These drivers intersect with a range of
structural forms of inequality including race, ableness, age, and gender (Reames,
2016; Snell et al. 2015; Petrova and Simcock, 2019; Chard and Walker, 2016).
Analyses of drivers tend to prioritise relative measures that reflect whether a
person feels disadvantaged in proportion to others.
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To understand how the multiple dimensions of energy poverty coincide
geographically, composite indicators are often used that compile a series of
individual indicators into a single index. Composite indicators reveal where
variables spatially coincide in a neighbourhood, resulting in a greater propensity
to energy poverty. For a review of composite energy poverty indicators in the
European context see Thomson et al. (2017). Although the specific multi-
dimensional indicators selected vary according to geographic context, composite
indicators are often structured around common frameworks. For example, the
concept of vulnerability has been used to identify and combine multiple drivers
that make a household more likely to experience the condition of energy poverty
(Walker et al. 2012; Castafio-Rosa et al. 2020).

Sub-regional indicators in policy

The most established composite indicators of energy poverty that inform national
scale policy have originated in England (UK): the ten percent indicator and the
Low-Income High Cost (LIHC) indicator. These indicators have also been
applied in other national contexts e.g. Poland (Sokolowski et al. 2020) and
Southern Europe (Antepara et al. 2020). The ten percent indicator is an absolute
measure that recognises households as energy poor if they spent over 10% of
their income on energy. This was replaced in 2012 by a LIHC indicator (Hills,
2011), that recognises households as energy poor if their required fuel costs are
above average and were they to spend that amount they would be left with an
income below the poverty line.

Using a LIHC indicator, 10.3% of households were considered energy poor in
England during 2018 (BEIS, 2020). However, this national figure conceals
substantial variations over space that sub-regional indicators can make visible.
Figure 2 shows how the percentage of energy poor households across nine
administrative regions changed from 2011 to 2018. Whilst over time, energy
poverty has declined, it has risen in selected regions (London and the North West).
Using a small area indicator, Figure 3 shows substantial variation in energy
poverty, concentrating in both deprived urban areas and relatively remote rural
areas.

Whilst national indicators play a role in profiling energy poverty in policy, they are
necessarily simplistic, focusing on a small nhumber of drivers (Walker and Day,
2012). When disaggregated to small areas, national indicators often fail to
translate into appropriate criteria for identifying energy poor households
(Boardman, 2012). With that in mind, which alternative sub-regional measures
can be used in their place?
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Wider sub-regional energy poverty indicators

Selected studies focus on explaining the spatial variations in a specific driver of
energy poverty in a particular geographic context. In Northern Ireland (UK),
Walker et al. (2015) analyses spatial differences in access to residential heating
fuels that mean some households must rely on expensive oil for heating. Beyond
the European context, in Kansas City (US), Reames (2016) examines the intensity
with which households must use residential heating - a proxy for efficiency. The
case study illustrates how racial and ethnic minority households and
disadvantaged socioeconomic groups have a higher heating energy intensity.

Area-based composite indicators that consider a variety of energy poverty drivers
have also emerged in different contexts (Gouveia et al. 2019; Horta, et al. 2019;
Scarpellini et al. 2019; Robinson et al. 2019). After selecting appropriate
indicators of financial, social and infrastructural drivers, a range of aggregation
methods are used to derive a final composite indicator. In Portugal, Gouveia et
al. (2019) combine socio-economic indicators, building characteristics and energy
performance into an index to identify hot spots of energy poverty. Other examples
use a weighting system, based on the importance of indicators in a specific policy
context. In Northern Ireland, Walker et al. (2012) combine heating burden, built
environment and social vulnerability, weighted 40%, 20% and 40% respectively.

These examples illustrate the potential for sub-regional indicators to provide
detailed, locally-specific information about energy poverty propensity in different
national contexts. However, there are opportunities to further develop indicators
in the future, including by diversifying indicator selection; by accounting for
change in indicators over time; and by analysing multiple forms of disadvantage
at the same time e.g. transport, climate change adaptation) (Robinson, 2021).
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Figure 2. Energy poor households in regions in England using an LIHC indicator

Data source: BEIS (2013 - 2020)
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Figure 3: Energy poor households in Lower Super Output Areas in England in
2018

Data source: BEIS (2020) and ONS (2011) boundary data.
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