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Abstract: Fuel poverty affects 2.5 million households in England, these are households, who would fall below
the poverty line, were they to have a warm, well-lit home, with hot water for everyday use, and the running of
appliances. There are severe consequences to leaving people in fuel poverty with 34,000 excess winter deaths
recorded in 2017. The way England identifies fuel poor households has recently changed from the 10% indicator
to the low-income high-cost definition. This research sets out to compare the fuel poverty definitions, establish
the socio-economic and dwelling groups most at risk to fuel poverty and understand what causes households
fuel poverty status to change. This is achieved by analysing and manipulating two large detailed datasets. The
results contributed to a better understanding of the groups in fuel poverty, the factor that influences it and
demonstrated that changing the fuel poverty definition resulted in replacing half the households in fuel poverty.
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1. Introduction

Fuel poverty is a recognised social problem that affects 2.5million households in England
alone(BEIS, 2018a). These are households who would fall below the poverty line, were they
to have; a warm, well-lit home, with hot water for everyday use, and the running of appliances.
There are severe consequences to leaving people in fuel poverty with the exposure to low
indoor wintertime temperatures being associated with a higher risk of cardio-respiratory
illness(Thomson et al., 2014). Resulting in 34,000 excess winter mortalities in England and
Wales in 2017; i.e. the number of deaths during winter periods (December to March)
compared to the mean of the non-winter period (ONS, 2017). In addition, leaving households
in fuel poverty is estimated to be costing the NHS £1.4billion in first-year treatment costs
alone (Public Health England, 2014).

One of the main challenges in reducing the impact of fuel poverty, and ultimately reduce
the excess winter mortalities, is the effectiveness to provide support where it's needed (Hills,
2012)(Boardman, 2012). In 2012, after a review into fuel poverty (Hills, 2012), England
changed the way it classifies fuel poor homes. The new fuel poverty definition, the Low
Income High Cost (LIHC) indicator, states; “Households are considered fuel poor if:

e They have required fuel costs that are above the median level; and

e Were they to spend that amount they would be left with a residual income below the

official poverty line”(Hills, 2012).
The LIHC definition comes with another indicator to identify the extent a household is
suffering in fuel poverty; known as the fuel poverty gap. Which represents the amount of
money the household is paying above the average fuel bill after subtracting all income it has
while remaining above the poverty line. Mathematically this is given as:
Fuel poverty gap=y — Ym — Max[(X = Xm+ Ym),0]

Where: x = equalised after housing cost (AHC) income, x,= 60% of the median equalised AHC
income, y = equalised modelled fuel bill y,,= median equalised modelled fuel bill.



The previous definition, the 10% indicator, defines a household to be in fuel poverty; if
it would need to spend more than 10% of its household income (before housing cost) to
achieve an adequate level of warmth through the year and on other energy costs (DECC, 2012).
Mathematically this states a household is in fuel poverty if:

Required fuel cost 0.1
Household income '
This change has received a high level of criticism (Moore, 2012)(Middlemiss, 2017) (Robinson
et al., 2018). However, with the fuel poverty changes being fairly recent these critiques are
based on estimates from models or from limited fuel poverty data. Thus, to establish if these
concerns about the LIHC definition are true and whether either definition captures the
households struggling most with their fuel bills. This research will:
e Establish the socio-economic and dwelling groups that have high fuel poverty status.
Along with how the groups are changing with time under both definitions.
e Carryout a sensitivity analysis on both fuel poverty definitions, showing to what extent
key factors such as; household income, fuel price and insulation affect fuel poverty.

2. Method

e Use the 2012 and 2015 English Housing Survey (EHS) to calculate the fuel poverty
status for all households in the sample, under both definitions. The results are
nationalised and validated (table 1) against the corresponding fuel poverty report.

e Record the socio-economic and dwelling indicators for each household of the EHS data
for both years (13 socio-economic and eight dwelling indicators were recorded).
Followed by calculating the national proportion of household in fuel poverty for each
socio-economic and dwelling indicator, for both years under the LIHC definition.

e Adjust the fuel cost and household income of all households in the EHS by one
percentage point at a time, recording the change to fuel poverty for both definitions.

e Recalculate the modelled fuel cost for each household in the EHS survey using SAP
2012 algorithms(BRE, 2014), (comparison with current modelled fuel costs shown in
figure 1 and fuel poverty statistics in table 2). Followed by adjusting the insulation of
all households in the EHS by one percentage point at a time with recording the change
to fuel poverty.

Table 1: Shows the 2012 and 2015 national fuel poverty statistics calculated by BEIS (DECC, 2015) compared
with the fuel poverty statistics calculate in this work.

2012 Fuel poverty 2015 2015 Fuel
Results report (2012 Results poverty

information in report

2013 report)
Number of households 21.9m 21.9m 22.7m 22.7m
Number of households in fuel poverty (LIHC) 2.36m 2.36m 2.51m 2.50m
Percentage of households in fuel poverty (LIHC) 10.8% 10.8% 11.1% 11.0%
Number of households in fuel poverty (10% indicator) 2.60m 2.61m 2.42m N/a
Percent of households in fuel poverty (10% indicator) 11.9% 11.9% 10.7% N/a
Aggregate fuel poverty gap 835m N/a 866m N/a
Aggregate fuel poverty gap (Unequalised) 891m 909m 918m 884m
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Figure 1. Compares the modelled fuel cost for adequate warmth of BREDEM 2012 with SAP2012 (DECC, 2014).

Table 2. Compares the national 2012 fuel poverty statistics using SAP 2012 instead of BREDEM 2012.

2012 fuel poverty status BREDAM 2012 model | SAP 2012 Model
Number of households nationally 21.9m 21.9m

Number of households in fuel poverty (LIHC) 2.36m 2.52m
Percentage of households in fuel poverty (LIHC) 10.80% 11.47%

Number of households in fuel poverty (10% indicator) | 2.60m 2.67m

Percent of households in fuel poverty (10% indicator) 11.90% 12.19%
Aggregate fuel poverty gap 835m 890m

3. Results

3.1 Households in fuel poverty

The fuel poverty status of all households in the sample was calculated for each definition and
the households in fuel poverty compared. Observed, in figure 2, some households are
spending over 20% on fuel costs, yet not classed as fuel poor by the LIHC indicator. Similarly,
some household has a fuel poverty gap of over £500 yet not classed as fuel poor by the 10%
indicator. The total number of households whose fuel poverty status have changed because
of replacing the definition is summarised in table 4. Where it's observed that approximately
half, of the fuel poor households, (1.2million) have a different fuel poverty status as a result

of the definition change.
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Figure 2. Compares the two fuel poverty definitions for 2015.
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Table 3. Shows the number of households in fuel poverty, by each definition.

Households in 2012

Households in 2015

(millions) (millions)
Not in fuel poverty 18.2 19.0
In fuel poverty by LIHC only 1.1 1.3
In fuel poverty by 10% indicator only | 1.4 1.1
In fuel poverty by both definitions 1.2 1.2

Table 4. Shows nationally, the fuel poverty status for socio-economic and dwelling indicators that show
notable differences, for both 2012 and 2015.

2012 2015 Comparison
Indicator Households | Population | Proportion | Households | Population | Proportion | Proportion |Chi-squared
in Fuel size of fuel in Fuel size of fuel of fuel poor [value
Poverty (Thousands) | poor Poverty (Thousands) | poor households
(Thousands) households | (Thousands) households | by 10%
indicator
Household size
1 511 5959 9% 533 6081 9% 20% 0.1
6 87 318 27% 82 265 31% 7% 0.5
Age of oldest
16-24 127 639 20% 148 538 28% 23% 5.5
75-84 125 2032 6% 247 2585 10% 18% 9.9
85 or more 49 730 7% 96 939 10% 21% 3.5
Employment of
HRP
unemployed 270 903 30% 249 732 34% 42% 1.8
full time 52 241 21% 110 296 37% 35% 8.8
education
other inactive | 454 1786 25% 432 1722 25% 20% 0.0
Household type
lone parent 405 1739 23% 362 1536 24% 14% 0.0
with
dependent
child(ren)
SAP rating 0.0
D 886 11309 7% 1337 11435 12% 9% 53.5
E 1038 5373 19% 736 3729 20% 18% 0.8
F 239 1027 26% 212 836 25% 36% 0.0
G 83 242 34% 72 213 34% 55% 0.0

The socio-economic and dwelling groups most affected by changing the fuel poverty
definition are: single occupied households, households with a length of residency over
30years, SAP rated households of F and G, households with elderly members and low-income
households (shown in table 4).

Also observed in table 4 are the socio economic and dwelling groups; that have a high
fuel poverty status, above twice national level 22%, which are: households of 6 or more
people, household where the oldest person living there is under 24, houses where the HRP is
either unemployed, in full-time education or other inactive, households made up of a lone




parent and dependent child(ren), households in the lowest two income deciles and finally,
households with an SAP rating of G or F. The groups where the proportion of people in fuel
poverty is below half the national level (5.5%) are: household living in post-1990 homes,
homes with SAP rating A, B or C and building with a floor area less than 50 sqm.

The socio-economic and dwelling groups that saw a significant increase in fuel poverty
from 2012-2015 at a 1% level, are: multi-person households (other than family), households
where the oldest member is 75 — 84 or over 85, households where the gross household
income is in the 1st decile or the 4th decile, household where the HRP is in full-time education
or retired, households living in SAP rating home D, and finally those living in purpose built low
rise flats. The socio-economic and dwelling groups that saw a significant decrease in fuel
poverty from 2012-2015 at a 1% level are; the household that owns their home with a
mortgage and households where the HRP does part-time work.

3.2 Fuel poverty sensitivity analysis: fuel cost, household income and insulation

The sensitivity analysis for fuel cost, household income and insulation as described in the
methodology was carried out for both definitions, 10% indicator and the LIHC definition. As
well as the LIHC fixed indicator (shown in table 5). The final indicator is used to demonstrate
the sensitivity of the LIHC indicator for an individual or group of households, where a change
to their fuel price or household income, has negligible effect on the national median fuel cost
or household income.

Table 5. Shows the sensitivity of each fuel poverty indicator with a percentage point change to fuel cost,
household income or U-values.

Space heating 10% LIHC fixed LIHC Fuel poverty Fuel poverty
costs indicator indicator gap fixed gap
indicator
Modelled fuel price | N/a 2.85% 3.89% 0.24% 4.52% 1.20%
Household income N/a -2.91% -2.46% -0.52% | -2.24% -0.45%
External walls 0.25% 0.38% 0.32% 0.01% 0.77% 0.53%
Glazing 0.19% 0.19% 0.30% -0.04% | 0.40% 0.14%
Loft insulation 0.05% 0.04% 0.11% 0.02% 0.12% 0.05%
Floor insulation 0.15% 0.16% 0.25% 0.01% 0.32% 0.12%
Whole house 0.74% 1.02% 1.12% 0.09% 1.79% 0.90%

4. Conclusion

The aim of this research was primarily to establish the socio-economic and dwelling groups
most at risk to fuel poverty and understand what causes households fuel poverty status to
change. Conclusions are drawn on: the groups most at risk to fuel poverty, the impact of
changing the fuel poverty definition, and the key factors that affect fuel poverty. This work
has implications for the fuel poverty strategy.

e Changing from the 10% indicator to the LIHC definition, led to a small difference in the
total number of households in fuel poverty. However, approximately half of the fuel
poor households are different. The groups that saw significant reductions due to the
definition change were: single occupied households, households with an efficiency
rating of F or G, households with an elderly member and low-income households.

e The socio-economic and dwelling groups that show a high proportion of people in fuel
poverty, and considered to be particularly susceptible to the effects of fuel poverty, are:
Households where the HRP is unemployed or other inactive, households made up of a



lone parent and child(ren), and households with an efficiency rating of G or F. Thus, the
current fuel poverty strategy, targeting the fuel poor by SAP rating, could miss or delay
reaching many socio-economic and dwelling groups considered to be at greater risk, to
the effects of fuel poverty.

e From 2012 to 2015 there has been a significant increase in the number of elderly
occupants (75+) in fuel poverty. This is particularly concerning, as the population size
expected to increase significantly in coming years. Along with this group being
particularity susceptible to the effects of fuel poverty.

e The LIHC definition is insensitive to national changes to household income, fuel cost or
insulation. However, for individual households or small groups, fuel poverty status can
easily change. Thus, the group's that are targeted with fuel poverty prevention measures,
should observe a notable drop in the number of households in fuel poverty, if the
measures are effective.

e The 2014 fuel poverty report, which publishes the national fuel poverty statistics using
data carried out in 2012 (DECC, 2014), was found to be inaccurate along with it's
associated tables. This has been corrected when 2012 figures are mention in later
versions(DECC, 2015). However, later versions contain few statistics on the 10% indicator.
Thus, some research papers such as (Robinson et al., 2018) have based their findings, on
inaccurate data.
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