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NOTE: The pdf published at www.eceee.org has different formatting and pagination than the paper printed in the
2001 eceee summer study proceedings. However, the content is identical.

1 .  S Y N O P S I S 

Data on three key energy efficiency measures are analysed, showing increased uptake due to grants. Large
carbon emission reductions are calculated, even allowing for free-riders.

2 .  A N A L Y S E S  A N D  F I N D I N G S 

This paper presents analyses of the effects of home energy efficiency grants using historical data on several
United Kingdom grant schemes and data on acquisitions or sales of individual measures. It follows a previously
reported approach that primarily focused on loft insulation1 but it extends the analyses undertaken, introduces
further data, and considers further measures. The paper clearly shows that for three key energy efficiency
measures (loft insulation, cavity wall insulation and condensing boilers) the presence of grants increased the
acquisitions of those measures, leading to large carbon emission savings.

This is illustrated in Figure 1 for loft insulation in existing homes. It is obvious from this that there is a strong
link between the uptake and the grant expenditure in each year (expressed in 1999/2000 money values), but note
that the relationship that is observed seems to be different before and after about 1988.

Figure 2 presents the pre-1988 data in a different format that demonstrates clearly that the grants increase uptake
by about 4.1 thousand per year per £M expenditure (2.7 thousand per year per EUR M expenditure). However,
the slope of the grants line is greater, implying that when expenditures reach about £100M/year
(EUR150M/year) all loft insulation acquisitions in existing homes are with grant aid. At this point and above,
there are approximately 307 thousand households (i.e. the intercept of the acquisitions line on the x-axis)
benefiting from grants that would have installed the measure anyway. Thus, there is a “free-rider” effect
whereby householders that would have acquired the measure anyway, without a grant, take advantage of the
availability of a grant. The data can be further analysed to show that there is a very high level of confidence
(> 99.5%) that there is a free-rider effect present.

Figure 3 presents the loft insulation data from 1988 onwards. The slopes of the two lines are much less than
shown on Figure 2. This is related to changes to the grants that occurred in 1988 to make them more targeted to
low-income households, and to the fact that loft insulation ownership, after growing rapidly prior to 1988, began
to increase at a much reduced rate as saturation was approached. The data still show the presence of a free-rider
effect (i.e. the two lines on Figure 3 eventually cross when extended to higher expenditure levels), which turns
out to be much the same as the pre-1988 characteristic. Data on Figure 3 can be further analysed to indicate a
more than 95% confidence that there is a free-rider effect.

Figure 4 presents a similar analysis for cavity wall insulation. Grants for cavity wall insulation only became
available in 1994/95, so there are only six years of grants data on which to base the analysis. Nonetheless, the
available data indicate that grants increase the uptake rate by about 3.4 thousand per £M/year expenditure (2.3
thousand per M EUR/year). The results also indicate, with about 70% confidence, that there is a free-rider effect
for this measure (about 97,000 free-riders at a grant expenditure of £190M/year, EUR285M/year, or more).

In the case of condensing boilers, there is very little data available (only four years for which grants were
available). Hence the findings are necessarily preliminary and have not been presented graphically in this paper.
The analysis is also complicated by the fact that the sales were already on a strongly rising trend before the
grants were introduced. However, correcting for this suggests that the grants increase the uptake by about 1.8
thousand per £M/year expenditure (1.2 thousand per M EUR/year). In contrast, the number of grants increases at
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a higher rate (3.4 thousand per £M/year expenditure, or 2.2 thousand per M EUR/year), indicating the presence
of a free-rider effect.

Energy and carbon savings

Calculations summarised in Table 1 indicate that, due to the combined effect of the grants, the UK housing stock
currently consumes approximately 100 PJ/year less than it would otherwise do, resulting in an emissions
reduction of 1.8 MtC/year. These savings are based on estimates of typical energy savings for each of the
measures, drawn from the work presented in ECEEE poster 11852 (2), taking account of the relevant fuel mix
and emission factors that applied in each individual year. Cumulatively, since their inception, the grants have
saved about 1500 PJ and 28 MtC. All these figures reduce by 40% when free-riders are discounted. The overall
net cost per tonne of carbon saved is
-£272/tC (-EUR408/tC) (i.e. a net benefit of £272/tC), reduced to -£241/tC (-EUR361/tC) allowing for free-
riders. Thus, the grants were highly cost-effective, even allowing for free-riders.

Figure 1 – Loft insulation acquisitions & grants

Figure 2 – Pre-1988 loft insulation analysis

Loft insulation acquisitions in existing homes related to grant expenditure
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Figure 3 – Loft insulation analysis from 1988

Figure 4 – Cavity wall insulation analysis
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