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This paper examines historical data on Government expenditure on grants for home energy 
efficiency improvements, and the effect that this had on the uptake of insulation measures. 
The analysis focuses on loft insulation, this being the main measure that has been targeted by 
grant schemes. The paper shows that variations in loft insulation uptake between 197 4 and 
1996 were closely tied to changes to grant schemes. Furthermore, there is a clear correlation 
between the uptake rate achieved and the level of funding provided by the Government. The 
results also indicate the extent of the effect whereby householders who would have installed 
the measure anyway take advantage of the availability of a grant (referred to as the "free
rider" effect). The costs and savings of the loft insulation grants are assessed and it is shown 
that, even allowing for "free-riders'', the grant schemes were highly cost-effective. 

Cet article examine !es donnees historiques sur !es depenses publiques du gouvernement du 
Royaume-Uni en ce qui conceme !es allocations pour faire des economies d'energie dans !es 
habitations. Le resultat de ces allocations sur /'acquisition d'isolation thermique du toit est 
le point central de /'analyse. Ce type d'isolation a ete la cible principale de la plupart des 
campagnes gouvemementales pour inciter /es gens a reduire leur consommation d'energie au 

foyer. L 'article d.emontre que !es acquisitions de I 'isolation du toit entre 19 7 4 et 1996 etaient 
tres lies aux campagnes gouvemementales et, par ailleurs, qu 'ii y a une correlation evidente 
entre le taux des acquisitions et !es depenses publiques. De plus, I 'article examine l 'effet des 
menages qui auraient acquis I 'isolation du toit eux-memes, sans allocation, mais qui ont tire 
avantage des allocations (/,'effet des soi-disant ''free-riders"). Une analyse des couts et 
rendements montre que !es allocations ont ete tres rentables, meme si I 'on considere a quel 
point /es acquisitions ont ete affecte par l'effet des "free-riders". 
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INTRODUCTION 

Efforts to improve the energy-efficiency of homes in the UK began in the mid-l 970s. These 
efforts have intensified over the years with increasingly stringent thermal requirements being 
applied to new homes via the Building Regulations and with refurbishment of existing homes 
being promoted through a variety of schemes and incentives. As a result of these actions, the 
energy-efficiency of the UK housing stock has considerably improved over the past 25 years, 
such that the average home now uses no more energy than it did in 1970, in spite of greatly 
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increased standards of living and comfort (Shorrock and Waltets��\:1'998). Of parti�uiai 
importance forthe improvement of existing homes- has been-the -schemes-that have. provided 
Government grants to householders �for· -the. installation of energy-efficiency measures, 
espeeially. loft insulation. This paper presents an analysis of the historical data on loft 
insulatiof! grants and quantifies the effect of the schemes 9n tbe uptake of loft" insulation. It 
demonstrates that the grant schemes played an impo�t rol� in increasing the uptake of loft 
insulation and that, furthermore, they were highly cost-effective. 

THE G� SCHEMES 
. 

Three grant schemes have be�n cdnsidered for this analysis. These are outlined 'below. 
,.. 

• The Energy Conservation Programme (ECP) provided funding for the improvement of 
insulation in Local Authority homes. Most of the funds were devoted to the installation 
of loft insulation.· The scheme began in April 1978 and ended in 1990. 

• The Homes _Insulation Sche�e (HIS) ran from September 1978 to 1990 and provided 
grants to improve·private:sector dwellings .. These grants covered loft insulation and hot 
water tank inrufation. :Because _9f tpe· very different relative costs of loft insulation and 
tank insulation, it is cleaithat tllejjiajority of the expenditure was accounted for by loft 
insulation. 

• The Rome Energy Efficiency Scheme (BEES) began in January 1991 and covered 
similar ground -to the Homes Insulation Scheme when that scheme came to an end. 
HEES provided grants to low income, elderly and disabled households to improve the 
energy efficiency of their homes. The measures covered were loft insulation, tank 
insulation and draught proofing (the measures covered �v�- since been eXt�ded but 
this does not affect the analysis presented in.this.paper :wbi�h· st_opsAt 1996). Unlike the 
other t,Wo .schemes, a larg�_par:t of tbe.HEES grants were actually for draught proofing 
rather than loft ins�lat -ion:-Howev-er-, it is posSibie: usirig 'the avatlable� .. qµormation to 
make good estimaies of the number . of'' loft insulation grants ·and the associated 
expenditures. 

"\' .•• ;?l i("'1 •,; •• • -· .: 

Dafa. on the Ene.fgy Conserv�tiorrProgramme- and the Homes Insulation Sclieme were taken 
from various' !�sues of Housing and ConstniCJ;ion Statisti<?,� (s�''referefipes).:.Data on the 
Home En�rgy Efficiencx ·scheme were drawn from a consultation document- issued by tbe 
D����n! of�e Envir�nment, Transport aiid. the Regions·m ]'996 (see.re�erences). 

. :� � ... :-. 
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Figure} "S��;;� a· W-aph��arising the; trend fu .ihe -aimwil�upta;ke;.o()pti .irfsmafio� :tel�ting 
thiS;tO i!!iPC?!1ani_ �Yents.as �tj!J..te9:.Wi� th���� W�� . ·s_���!Il� · :which: ar.e showri as markers 
CTf>$SiD!n!ie_ line; ���!.s:�f Whi.��- �� :zj���.'.;�·;�h:�J�y �t}.�� 1�; ·gr�ph1. �fis Cl�ar��t the 
oosetXed .chang�_Jn_m,� up.!,��2-W��� - -are -b��d _?n _tlie_. :�siifts rp_���ali marl{et �es�ch 
surveys, .are ge�erally.as mig�t_��;.��i�f!r-4 •. �1���W�.1�� 1�:� ���!!;. 0�u.s, foC,e�p e, the 
u�-n�es ,<i,':11ckly Jll :28.. :whcm. tg_� jir�_ !Yf�. gr�� �c���s-.��re ·m�!1u�°:· ?.�t. falls 
mar1ced.1 1 after .. 198S1'when\·the standalid' Homesidnsulatton= .. Sehell)e.,,m��. was ��ar�wn. It 
ri5es again-when..the-Iiome.Energy Efficiency S_qhe111�-W� fil.troduced in' 1991. · '" ·. - - --- ·--· - - ---- ---·- -- - . .. . -· -

Also shown on Figme l is the total: Gavernrtient 'expenditure on loft: insUlation under the three 
schemes (all expenditures have been adjusted to their 1996 equivalent using the Gross 
Domestic Product deflator). It is clear from this that the uptake was closely linked to the 
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expenditure. This is emphasised in Figure 2 where the uptake is plotted directly against the 
G��. corrected <'.�pendit1,1res .. . . . . . - ,., _,, . 
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I---Loft insulauon acquisitions -El(pel\(IJ\l!fe 9n gran!!. I 

Energy Conservation. Programme '(ECP) began. Under, the ECP funds were provided for the 
improvement of ins�laWm standards in Local Authority horn.es. 
The. Hor:nes Insulation .Scheme (HIS) began. The HIS provided grants for the improvement of 
insulation in private seCtor homes. Up to 66% grants were available for the insulation of· lofts.and 
Hi1l1 tanksY • '' ; ' .. 

The His wa� �xien<i�d i� allow grants to public sector tenants. . ; 
'L1 1\,'t t ·' '"' « •• , ,, 

. Separate allocation& .for,ins!Jlation. wotk 1:1nqar, t�e. EC� were discontinued. Local A\.[thor.itie� now 
deci�e·d.�owmuch qt,thei� bloc�allocation fo �e�rite'to 's'pch work-'expenditure on in�ulatior1 fell. 

. !3rants of 90� (maximum £90)_,we�� intr�yced under the HIS f�r· elc:lerly ho,useholds on low 
income . ·· • · ·· :· ' 

The 90% HIS grant was extended to disabled households on low income. 

Th� maximum 90% grant under HIS was increased to clS."At th� �arne time,' the standard S6% 
· grant was limited to a maximum of £69. "' · ' ; - I · · -

, Grant aid under the HIS was extended tb include the insuration of dwellings witli I� thah 3lmm of . 
•fu'1t·11iscilation:·J�· · ( "·" :>. . " < 1 • J ir JI'"' r -, .. � � 4 • _, • 
The standard 66% grant under the HIS was withdrawn. The 90% grant (up to a maximum of £137) 
was made available to anyone receiving income support, family credit or housing benefit. 

J Aug 88 The 9QOA> grant maximum under the HIS was increased to £144. 
:'.\1:.; _,·K._·.· ,

.
· • r': .l}!. J�·: ! 

'
The' Ho.mes' lnsulatio� Sch'eme en�ed. :This date; als_o· effectively :rnarke_d the �l)d. � the:;ECP as 

-� i - .. �� _ t ... expendituresrunqer tl:us;sc;herne dw1r:idle,d (figures c�;;ised �q,be �C?J���ed 1� �ngland 1n M��c� 89). 
)f'; • ,, ,: . ··:·; i _ " , '.The H9me Energy Efficiel\�Y �chi;l)'le (Hl;ES), was introd ced. This proviged grants to, people in • .,, 
iJ .m:,, ,,,';, ���;�} �::, : GW�lpto(J.nc?�!'! .. f.elat��1!?e11efrt l

_
�itial,ly, uncfer HEES, a householder contributio o�'up to -£16t " 

·waSreauired.· '·'·4 • .. . . ; !t'- �'- «- ��-.. d.1LJ' 1, .!:: .. ... ':" ;· c..r•t "': :!# : .. ,, · ..  ... -·,_. , 
��.-:� �H� ,'tl1>'.:·· _11_� ( '1 '! . . !!';':.,� '!i �·"' .. '.1J _, >f� >'"';�..> .. T' 1 • .... , .... ,, • ,. - • ••• 

. ; ;  _" ��1 �� �··. lr.e ti���_fth��Ef���or':i�r�but'.!?�-�!e�e��of'f.!�S� ���_ta�n;;:/ • ··:1 ' ... , ·;,f:. •.• -= :. i . , · :·� _ 'l� 
• • -[ ' "' i.-. • • 

. N ' �p�i 94' l> '_''Houseriolders :6ver: 60 'and .. 'ret:ipients1 ;of Disability�living ��P�flC� . be<;�m� rel��b}' .. ;for, l 'i!, E;,�f . '.-gr�mts. _,3;:,1:>_;; , .. ;1 L1' . , .. ""> ac:·.-;.�'-4., t , , . . •• . ' , __ • • • 

-.,�,-::·--; :� .. 
' " . 

·--' :..r.. · , i-' FigUr..e 1·: Loft .•insulation uptake""'" efii'ept of grant s.c�e111es1 
....... _ ; ,, : ,, . 
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Figure :Z.- Effect of grants on loft Insulation acquisitions •... . 
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Figure 2: Effect of grants on loft insulation uptake 

As figure 2 shows, the correlation between loft insulation uptake and the expenditure is quite 
good. It indicates that for each £IM spent on grants, the loft insulation uptake rate can be 
increased by about 4. 5 thousand homes per year. In other words, each eJ.Ctr.<! acquisition 
requires an input of about £225 from the Government (although it needs to be remembered 
that the IDS and ECP grants included other, much less costly, measures, so this does slightly 
overestimate costs for loft insulation alone). Further analysis of the regression line shown on 
figure 2 indicates that the slope ancl intercept are both highly.significant at the 0.5% level (as 
is the case for all the regression results presented in this paper). 

- )!'-i.>... ' 
Given the typical costs of other measures relative to loft insulation, this analysis allows 

·estimates to.be made of the·fundingJevels that might be require<j to achieve improved uptake 
rates for other measures .. The analysis is therefore impof4mt for.helping to :indicate, for the 
housing sector, the'CO"StS·and feasibility.· of achieving :any ,�yerall carbon emi�s,ions targets that 
the UK G<W"etnmentrcommits itself to. i · 
. . . i ; •. j I! i): 1• � 

r .  l.' ·; � : ,,, t ; I,, • 

The free-rider effect' 

: ( ... 
.�· : ) "> _J ' 

' ' ,,.; • " "I I 

J 
. .1� •• ··,q'!,:•t;: .-'i�- -,�,�·· :�·i.i'�.:_"',�1."' , .. •r. 

The number of grants associated with the grant expenditure in any year can be extracted from 
the available information. These data are shown in figure 3 where it is clear that there is a 
strong correlation. This illustrates the robustness of the GP�\�djU§!Ql�nt tha�;.J;\as q�n.macJ,� to 
expenditure figures. Also included on figure 3 is the same loft insulation uptake data ·shown in 

"" figl.if.�s I >and Q, :except thai.these 1have now1beea;filt�r:ed1t0;,-A,e,w.Q.v�:;i1� :rhettn�.s. l9fLWhic)l :the 
:.,:i�s�Iafion·�afits?Weve-:-obv.iousLy·not:available . .  1·rr-.. i;�· :·�,.:,, ·.:: ; ·'1.i , .. •:'. 'i.1·':··r.· ,·,1., ·' 
�,..� '1.'. :��--- � ... ;_�:��:· ;:::! i°'":'::Ll.� ;:�:r�· :flo;_ . (:�:�-. ;:'·�·�;i !�·'.;:� \, ""'. · ': ,'�:-·· ir· .. = ... J ... -r�, . �-- .•-.. ·, :. ·:·t't-• ·' ·\: � 

;� '. Kem8virtgthc{new hornesifroln.the data only:. slightly �t�riS-.th�.;g;adient qi,�e regre�s)qn. line 
. ·' aitnoiigh; eb�usly;"the,:intereept�is reduced �onsidera..b.l�,· I:i c�· �� .. seen:from �gure 3' that 
· · thel two regressibb �lines !'Cross. The differenc� ·between the .twp-. lines repr(!seq� those 
· -�··householdsthat acquire loft'ins'ulatiori:without·a: grant The number pf;�ucli h�:ms�olds. when 

there is: a grant expenditure .of< £20M,is shown:.aSl'an·1example. Thei.ditfer�nce_,b,etyieeq._ the 
intercept and this·;number represents those households,that wouJd prob�bly-,ha'[e in.stallaj}oft 
insulation anyway if there had been no grant available, but who took advantage of the grant. 
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Figure 3: Loft insulation acquisitions (excluding new build) and number of grants 

The number of such "free-rider" households at any grant expenditure level can be estimated 
'from the· regression lines on figure 3. The resulting equations are: 

N::;::2.98x - ·  

.. 

(x < 102) 

·r. (x � 10!2) :-· 

Where N is the number of households in thousands and x is the grant expenditure in £M/year. 
' -� 1 t: � i ' 

Thus, the results indicate that there could be as .many as 3.05 thousand "free-riders" when the 
grant expenditure level reaches about £1 OOM/year .. This means that in the_ early years of the 
Homes Insulation Scheme; 'when e:iGpenditures were at about.:this. level, alll}.ost all.. loft 
insulation acquisitions in existing homes would have been with grant assistanpe. In fact, 
further analysis of the data reveals that, over the entire period 1978 to 1996 and including new 
homes, about 50% of all loft insulation acquisitions were undertaken with grant assistance. 
Thus, the grant schemes were an extremely important factor in improving the.�verall energy 
efficiency of the housing stock during that period. 

· · 

., , . •• , • , .. �. l _:; I ............ r: ·i:\�1· L �. .r""'J 
' I  • 

; 1 SttVi.ngs due to /Oft insulanoh.grants · ·� . . _ .<'''' ·· .. 1· ,: •• ·• • . , , :- ·• • ••• 

. ,, . . ' . .  
� ... . · · . •. , · !r ... ri .._:-1 :.i._ _·: r� , �· .. I;. � ·1'.... � .J1 � � � l , , . .. • J 1·• • . • • \. -...: ... �, 

T 
' - , • • • � - •• � 1 t .._.,- W' • • ."• 

'.; 'U sing',the · infotriiatioftt '.diScussed::iJi;this :paper·:it fa·:possible: to : estitnate..the _sayings �a� )l�ve 
been achieved due to loft insulation grants. Aocotinting.Sor.,¢omfort�effects; this)i,;idiq�tes,t]l.at 
the housing stock now consumes about 51 PJ/year less due to loft insulation grants, which is 
:eqi.iivarent- t61 about 0:9' -MtC/year ( millidni tonnes oE. carbon/year:). <0r, £26JJ'vV\year, , :a!tt.w.�en 
1978 �ruia 1996' the' cuitfufativ� natibnal energy'saving due to· the� grants· .is: e�imatesi. �t 7.1�: PJ 

<1 (i3 MtC) or just over'£4bn in 1996(·tnohey, In contrast,�the grant expenditu11e..qyer YJis period 
waS' r £0. 93b� so' tile. grants' were highly� G"ost-effective. Allowing for 'the eontril)utions.- ihat 
householders tliefuselves made to thepur.chase(estimated at £102 M) the-.total sayings e�ceed 

- the tbt.afcosts•by a·factor of3.3 artd'there is a net benefit ot:.£214 per tonne .. Qf carbon sav:e.d. 
. . . '. �� ,• -J..) I • I) !· .. ,. , .' r ·  . . ' . � : 
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The "free-rider'' households can be removed from the calculations using the equations derived 
above. This then indicates the savings that definitely would not have happened in the absence 
of a grant. These calculations indicate cumulative savings of 449 PJ (8MtC) or just over 
£2.Sbn. This is well in excess of the expenditure on grants. Including the householder 
contributions, a ratio of savings to costs of2.1 is calculated, and there is a net benefit of £159 
per tonne of carbon saved. 

RESULTS FOR OTHER MEASURES AND THE EFFECT OF FUEL PRICES 

Lack of space precludes detailed discussion of the results that have been obtained for other 
measures. However, it is worth noting that hot water tank insulation uptake follows a similar 
pattern to that for loft insulation, which is not surprising given the way that the grant schemes 
tied these two measures together. The detailed results indicate that each £ 1 M spent on grants 
(and mainly destined to loft insulation) increases the acquisitions of tank insulation by 3.1 
thousand. What is more surprising is the fact that the grants seem to have had an effect on 
cavity wall insulation uptake, even though they did not cover this measure. The results 
indicate that each £1 M spent on grants for other measures increases the uptake of cavity wall 
insulation by about 890 households. This suggests that grant schemes, and the publicity 
surrounding them, have an effect on people's awareness about the benefits of energy 
efficiency, and that this results in them being more willing to undertake energy efficiency 
improvements, including measures for which there is no grant aid available. 

The potential effect of fuel prices has also been investigated but the conclusion is that these 
played very little part in the observed uptake patterns for insulation measures. The analysis 
shows that a 1 % increase in fuel price only increases the uptake ofloft insulation by about 4 .3 
thousand. Furthermore, the coefficient associated with this variable is not quite significant at 
the 20% level (contrast with the grant variable which is highly significant at the 0.5% level). 

CONCLUSIONS 

This paper has analysed historical data on Government grants for loft insulation and has 
quantified the effect of those grants, including an assessment of the extent of the free-rider 
effect. The resuhs are relevant for estimating for the housing sector the possible costs and 
feasibility of achieving the UK Government's overall carbon emissions targets. 

This work was supported by the Global Atmosphere Division and the Research, Analysis and 
Evaluation Division of the UK Department of the Environment, Transport and the Regions. 
The opinions expressed are those of the author and do not necessarily represent the views of 
the UK Government. 
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