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1. Executive Summary 
$'):!.%<7.6!<.%:%(6:!6'%!-)(D)(9:!7-!6'%!&7=<.%'%(:)1%!%1*+0*6)7(!7-!6'%!O*2*))!K(%.9A!
F7(:%.1*6)7(!*(D!K--)&)%(&A!?.79.*=:!]O*2*))!K(%.9A!7.!?.79.*= ^!-7.!?.79.*=!_%*.!4N" " !
]?_4N" " ^`!-.7=!a0+A!"`!4N"" !6'.709'!a0(%!3N`!4N"4#" !$'%!&7=<7(%(6:!7-!6'):!%1*+0*6)7(!
]?_4N""!K1*+0*6)7(^!)(&+0D%D!*(!)=<*&6!%1*+0*6)7(`!<.7&%::!%1*+0*6)7(`!=*.S%6!
*::%::=%(6!*(D! &7=<.%'%(:)1%!R*:%+)(%!:60DA#!K1%.9.%%(!K&7(7=)&:!+%D!6'%!6%*=!7-!
)(D0:6.A!%W<%.6:`!2')&'!&7(D0&6%D!6'%!:60DA!]K1*+0*6)7(!$%*=^#4!@!(0=R%.!7-!:%<*.*6%!
%1*+0*6)7(!*&6)1)6)%:!2%.%!&7(D0&6%D!6'.709'706!6'%!<.79.*=!A%*.b!6'%!.%:0+6:!*.%!
:0==*.)X%D!*(D!:A(6'%:)X%D!)(!6'):!.%<7.6`!2)6'!D%6*)+%D!=%=7.*(D*!D%:&.)R)(9!%*&'!
*&6)1)6A!)(&+0D%D!*:!*<<%(D)&%:#!

$'%!?.79.*=!<.71)D%:!*!:0)6%!7-!7--%.)(9:!-7.!R76'!.%:)D%(6)*+!&0:67=%.:!],%:)D%(6)*+!
?.79.*=:^!*(D!R0:)(%::!&0:67=%.:!]L0:)(%::!?.79.*=:^#! $'%!)(D)1)D0*+!O*2*))!K(%.9A!
<.79.*=:!*DD.%::%D!RA!6'):!%1*+0*6)7(!*.%Y!!

!"#$%&##'()*+),-# '

Business+Energy+Efficiency+Measures+(BEEM)#!?.71)D%D!<.%:&.)<6)1%!)(&%(6)1%:!67!
R0:)(%::!&0:67=%.:3!2'7!<0.&'*:%D!*(D!)(:6*++%D!V0*+)-A)(9!%(%.9A!%--)&)%(&A!
=%*:0.%:`!)(&+0D)(9!+)9'6)(9`!*).!&7(D)6)7()(9`!2*6%.!'%*6)(9`!2*6%.!<0=<)(9`!=767.:`!
R0)+D)(9!%(1%+7<%!)=<.71%=%(6:`!KHK,E_!8$@,c !R0:)(%::!%V0)<=%(6`!*(D!%(%.9A!
*2*.%(%::`!=%*:0.%=%(6!*(D!&7(6.7+!:A:6%=:#!

Custom+Business+Energy+Efficiency+Measures+(CBEEM).+?.71)D%D!&0:67=!-)(*(&)*+!
)(&%(6)1%:!-7.!6'%!)(:6*++*6)7(!7-!V0*+)-A)(9!%(%.9A!%--)&)%(&A!=%*:0.%:!R*:%D!7(!
&*+&0+*6%D!:*1)(9:!67!&7==%.&)*+`!)(:6)606)7(*+`!971%.(=%(6*+`!*(D!)(D0:6.)*+!:%&67.!
&0:67=%.:#!

Business+Service+and+Maintenance+(BESM).+?.71)D%D!)(&%(6)1%:!-7.!6'%!)(:6*++*6)7(!
7-!V0*+)-A)(9!%(%.9A!%--)&)%(&A!=%*:0.%:!*(D!D).%&6!)(:6*++*6)7(!7-!=%*:0.%:!67!
R0:)(%::!&0:67=%.:̀ !*:!2%++!*:!D%:)9(!*::):6*(&%`!*0D)6:!*(D!&7==)::)7()(9 !:%.1)&%:#!!

Business+HardTtoTReach+(BHTR).+$*.9%6%D!6.*D)6)7(*++A!0(D%.:%.1%D!R0:)(%::!
&0:67=%.:!:0&'!*:!.%:6*0.*(6:`!.%6*)+!*(D!76'%.!:=*++!R0:)(%::%:`!<.71)D)(9!&%.6*)(!
-.%%!%(%.9A!%--)&)%(6!=%*:0.%:`!D).%&6!)(:6*++*6)7(!7-!:%+%&6!=%*:0.%:!]d%V0)<=%(6!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

8"#$#%%!&'()*+!%:!#!)#0(;#+()<2/'=(=!91':()-#0%1'!#'=!(22%9%('9+!;)1*)#4!#=4%'%:0()(=!>+!?9%('9(!@;;.%9#0%1':!A'0()'#0%1'#.!
B1);1)#0%1'!C?@ABD!/'=()!91'0)#90!$%0E!0E(!"#$#%%!3/>.%9!F0%.%0%(:!B144%::%1'!C3FBD!#:!0E(!3/>.%9!G('(2%0:!H((!@=4%'%:0)#01)!
C3GH@D!:()-%'*!0E(!%:.#'=:!12!"#$#%%I!J#'#%I!K#/%I!K1.1L#%I!#'=!M#E/N!M'!O/.+!8I!677PI!"#$#%%!&'()*+!011L!1-()!4#'#*(4('0!12!
0E(!=(4#'=!:%=(!4#'#*(4('0!;)1*)#4:!2)14!"#$#%%#'!&.(90)%9!B14;#'+!C"&BMD!#'=!%0:!:/>:%=%#)%(:I!K#/%!&.(90)%9!B14;#'+!
CK&BMD!#'=!"#$#%%!&.(90)%9!J%*E0!B14;#'+!C"&JBMDI!)(2())(=!01!#:!0E(!"&BM!/0%.%0%(:N!Q10(!0E#0!0E)1/*E1/0!0E%:!)(;1)0!R"#$#%%!
&'()*+S!%:!/:(=!01!)(2()!01!>10E!0E(!:/%0(!12!;)1*)#4:!122()(=!0E)1/*E!0E%:!%'%0%#0%-(I!#:!$(..!#:!0E(!1)*#'%T#0%1'!0E#0!
%4;.(4('0:!%0N!

6!M0E()!&-#./#0%1'!U(#4!4(4>():!%'9./=(!&KAI!K%9E#(.:!&'*%'(()%'*I!?K?I!V1>()0!W%)0:E#20()I!3E%.!W%..(4:!#'=!O1E'!
?0(-(':1'N !

X!UE(!0()4!R>/:%'(::S!%'9./=(:!#..!'1'<)(:%=('0%#.!9/:014()!9#0(*1)%(:!C9144()9%#.I!%'=/:0)%#.!#'=!#*)%9/.0/)#.DN!
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9.*(6:e^ !̀*(D !&7=<.%'%(:)1%!*0D)6:!*(D!76'%.!:0<<7.6!:0&'!*:!*::):6*(&%!)(!,P?!
D%1%+7<=%(6!*(D !:%&0.)(9!<.7f%&6!-)(*(&)(9#!8)=)+*.!*0D)6`!,P?!*(D!-)(*(&)(9!:0<<7.6!
2*:!*+:7!<.71)D%D!67!V0*+)-A)(9!R0)+D)(9!72(%.:!]d+*(D+7.D`!6%(*(6`!@::7&)*6)7(!7-!
@<*.6=%(6!T2(%.:!]@T@T^!=%*:0.%:e^#!

.&#$/&%0$,1'()*+),-# +
Residential+Energy+Efficiency+Measures+(REEM).+?.71)D%D!<.%:&.)<6)1%!)(&%(6)1%:!
67!.%:)D%(6)*+!&0:67=%.:!2'7!<0.&'*:%D!*(D!)(:6*++%D!V0*+)-A)(9!%(%.9A!%--)&)%(&A!
=%*:0.%:#!\0*+)-A)(9!=%*:0.%:!)(&+0D%D!2*6%.!'%*6)(9`!+)9'6)(9`!*).!&7(D)6)7()(9`!
*<<+)*(&%:`!*(D!%(%.9A!*2*.%(%::`!=%*:0.%=%(6!*(D!&7(6.7+!:A:6%=:#!!

Residential+Energy+Services+and+Maintenance+(RESM)#!?.71)D%D!)(&%(6)1%:!-7.!6'%!
)(:6*++*6)7(!7-!V0*+)-A)(9!%(%.9A!%--)&)%(&A!=%*:0.%:!*(D!D).%&6!)(:6*++*6)7(:!7-!
=%*:0.%:!67!.%:)D%(6)*+!&0:67=%.:`!*:!2%++!*:!D%:)9(!*::):6*(&%`!*0D)6:!*(D!:A:6%=!
60(%J0<:#!!

Residential+HardTtoTReach+(RHTR)#!@(!%W<*(:)7(!7-!6'%!-7.=%.!,%:)D%(6)*+!>72!
U(&7=%!<.79.*=`!<.71)D%D!%V0)<=%(6!9.*(6:!)(!*DD)6)7(!67!+*(D+7.D`!6%(*(6!*(D!
@T@T!=%*:0.%:#!

Custom+Energy+Solutions+for+the+Home+(CESH)#!U(&+0D%D!*!&*++!-7.!<.7f%&6:!6'*6!=%6!
*!676*+!D7++*.!<%.!Sg'!:*1)(9:!6*.9%6!-.7=!&7(6.*&67.:`!'7=%!*0D)67.:`!*(D!%(%.9A!
1%(D7.:!6'*6!-7&0:%D!7(!')9'!%(%.9A!&7(:0=<6)7(!'7=%:#C!

@DD)6)7(*++A`!)(!?_4N""`!O*2*))!K(%.9A!:&*+%D!0<!6'%!,%:)D%(6)*+!?%%.!E.70<!F7=<*.):7(!
]?EF^!<)+76!<.79.*=!R%90(!)(!=)DJ4N""#!$'%!<.79.*=!<.71)D%:!<%.:7(*+)X%D!)(-7.=*6)7(!
*R706!%(%.9A!0:%!)(!*(!)(D)1)D0*+!'7=%!*(D!'72!67!.%D0&%!%(%.9A!&7(:0=<6)7(!)(!* !O7=%!
K(%.9A!,%<7.6!]OK,^#!U6!*+:7!&7=<*.%:!&7(:0=<6)7(!67!:)=)+*.!d(%)9'R7.e!'70:%'7+D:#!

/ *f7.!&7(&+0:)7(:!-.7=!6'%!)=<*&6!%1*+0*6)7(!̀=*.S%6!*::%::=%(6!*(D!<.7&%::!%1*+0*6)7(!
*.%!:0==*.)X%D!R%+72#!P)(D)(9:!-.7=!6'%!R*:%+)(%!:60DA!2)++!R%!<.%:%(6%D!)(!*!:%<*.*6%!
.%<7.6!67!R%!:0R=)66%D!67!6'%!?;F!)(!6'%!:0==%.!7-!4N"3#!

1.1 Impact Evaluation 

$'%!97*+!7-!6'%!)=<*&6!%1*+0*6)7(!2*:!67!D%1%+7<!*(!)(D%<%(D%(6!%:6)=*6%!7-!%(%.9A!
:*1)(9:!*&')%1%D!RA!O*2*))!K(%.9A!-7.!?_4N"" #!!

U=<*&6!%1*+0*6)7(!*&6)1)6)%:!)(&+0D%DY!!

¥ ,%1)%2!7-!O*2*))!K(%.9Ah:!%(%.9A!:*1)(9:!*::0=<6)7(:!D7&0=%(6%D!)(!)6:!$%&'()&*+!
,%-%.%(&%!/*(0*+!]$,/^b!

¥ 5*+)D*6)7(!7-!6.*&S)(9!D*6*R*:%!*(D!:*1)(9:!&*+&0+*6)7(:b!
¥ ?*.6)&)<*(6!<'7(%!:0. 1%A:!*(D!7( J:)6%!1%.)-)&*6)7(!)(:<%&6)7(:b!
¥ K(9)(%%.)(9!D%:S!.%1)%2!7-!+*.9%!*(D!&0:67=!<.7f%&6!*<<+)&*6)7(:b!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

Y!UE()(!$#:!'1!;#)0%9%;#0%1'!%'!0E%:!;)1*)#4!=/)%'*!356788I!#'=!%0!%:I!0E()(21)(I!'10!%'9./=(=!%'!)(:/.0:!0#>.(:!%'!0E%:!)(;1)0N!!
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¥ U(17)&%!*0D)6!-7.!<*.6)&)<*6)(9!FP>!.%6*)+%.:b!
¥ ,O$,! <.79.*=!'*.D!&7<A!.%&7.D!*0D)6b!*(D !
¥ ,%:)D%(6)*+!?%%.!E.70<!F7=<*.):7(!]?FE !̂<.79.*=!*::%::=%(6 #!

L%+72!2%!D):&0::!6'%!S%A!-)(D)(9:!*(D!&7(&+0:)7(:!7-!6'%:%!)=<*&6!%1*+0*6)7(!*&6)1)6)%:#!

1.1.1 Technical Reference Manual Review 
@(!)(D%<%(D%(6!.%1)%2!7-!6'%!$,/`!2')&'!D%:&.)R%:!6'%!=%6'7D7+79A!*(D!6'%!R*&S9.70(D!
*::0=<6)7(:!0:%D!67!&*+&0+*6%!?.79.*=!:*1)(9:!̀2*:!*!S%A!6*:S!-7.!6'%!?_4N""!)=<*&6!
%1*+0*6)7(#B!$'): !.%1)%2!*)D%D!)(!D%1%+7<)(9!*(!)(JD%<6'!0(D%.:6*(D)(9!7-!'72!6'%!
=%*:0.%!:*1)(9:!1*+0%:!2%.%!D%.)1%D!*(D!)(!=*S)(9!*(!*::%::=%(6!7-!6'%!.%*:7(*R+%(%::!
7-!6'%:%!1*+0%:#!

g%!&7=<*.%D!$,/!1*+0%:!67!6'7:%!)(!*!2)D%!1*.)%6A!7-!)(D0:6.A!:70.&%:!:0&'!*:!<.79.*=!
%1*+0*6)7(:!*(D!=*.S%6!:60D)%:!-.7=!*&.7::!6'%!(*6)7(#!g%!-70(D!6'*6!6'%.%!2%.%!6'.%%!
(%2!=%*:0.%:!*(D!627!&'*(9%:!67!%W):6)(9!=%*:0.%:!6'*6!(%%D%D!67!R%!.%1)%2%D!̀*(D!6'*6!
*!-%2!.%&7==%(D*6)7(:!=*D%!)(!6'%!?_4N"N!%1*+0*6)7(!.%<7.6!'*D!(76!R%%(!)(6%9.*6%D!
)(67!6'%!$,/# !U6!:'70+D!R%!(76%D!6'*6!=7:6!7-!6'%:%!.%&7==%(D*6)7(:!<%.6*)(!67!=%*:0.%!
%+)9)R)+)6A!7.!V0*(6)6)%:`!*(D!(76!6'%!*+97.)6'=:!0:%D!67!D%6%.=)(%!:*1)(9:!1*+0%:#!

U(!*![%&%=R%.!4N"4!$,/!.%1)%2!=%= 7`!2%!7--%.%D!.%&7==%(D*6)7(:!67!=7D)-A!*!:=*++!
(0=R%.!7-!$,/!1*+0%:!*(D!:099%:6%D!&7(D0&6)(9!-0.6'%.!.%:%*.&'!7(!*!-%2!&*6%97.)%:!7-!
$,/!1*+0%:!67!)=<.71%!6'%).!*&&0.*&A!*(D!.%+)*R)+)6A#!@=7(9!76'%.:`!.%&7==%(D*6)7(:!
)(&+0D%D!)(6%9.*6)(9!6'%!.%=*)()(9!.%&7==%(D%D!&'*(9%:!-.7=!6'%!<.)7.!$,/!,%1)%2!*(D!
)(&.%*:)(9!6'%!%--%&6)1%!0:%-0+!+)-%!]K;>^ !-7.!R0:)(%::!>K[:#!!

1.1.2 Verification of Savings 
5%.)-A)(9!O*2*))!K(%.9Ah:!?_4N""!:*1)(9:!&+*)=:!2*:!6'%!:%&7(D!=*f7.!)=<*&6!%1*+0*6)7(!
6*:S#!$'%!627!=*f7.!&7=<7(%(6:!7-!6'%!)(D%<%(D%(6!:*1)(9:!1%.)-)&*6)7(!2%.%!1*+)D*6)7(!7-!
6'%!O*2*))!K(%.9A!6.*&S)(9!D*6*R*:%!*(D!1%.)-)&*6)7(!7-!=%*:0.%!)(:6*++*6)7(:#!!

g%!1*+)D*6%D!6'%!:*1)(9:!&+*)=:!RA!*(*+AX)(9!*(!%W6.*&6!7-!6'%!?.79.*=!6.*&S)(9!D*6*R*:%!
*(D!&7=<*.)(9!)6!67!6'%!&+*)=%D!:*1)(9:!D7&0=%(6%D!)(!6'%!!"#"$$%&'()*+%,-'.()/"0$-'%
"'1%&22$3$('3+%4)-*)"5.%6''7"8%9(:-)0;%4)-*)"5%<(")%=>??]@((0*+!,%<7.6^#G!g%!.%1)%2%D!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

Z&'()*+!#'=!=(4#'=!:#-%'*:!(:0%4#0(:!21)!3)1*)#4!4(#:/)(:!#'=!#90%-%0%(:!#)(!#;;)1-(=!1'!#'! !"#$%&!!>#:%:!#'=!4/:0!>(!
=19/4('0(=!%'!#!UVK!;)(;#)(=!>+!3GH@!#'=!)(-%($(=!>+!0E(!&K[\!91'0)#901)N!UE(!UVK!4/:0!%'9./=(!(:0%4#0(:!21)!#..!
;)(:9) %;0%-(!4(#:/)(:I!#'=!=(:9)%;0%1':!12!9#.9/.#0%1'!4(0E1=1.1*%(:!21)!9/:014!4(#:/)(:N!UE(!%'21)4#0%1'!%'!0E(!UVK!4/:0!
>(!91':%:0('0!$%0E!0E(!%'21)4#0%1'!%'!#'+!=#0#>#:(!1)!10E()!011.!/:(=!01!9#.9/.#0(!:#-%'*:!)(:/.0%'*!2)14!0E(!3)1*)#4N!UE(!
35677P!UVK!$#:!#;;)1-(=!21)!/:(!>+!"#$#%%!&'()*+!21)!356787N!UE()(21)(I!0E(!&K[\!)(-%($!91'=/90(=!=/)%'*!0E(!.#:0!
;)1*)#4!9+9.(!$#:!/:(=!%'!0E(!356788!#'=!356786!9+9.(:N!A'!H(>)/#)+!6786!0E(!&-#./#0%1'!U(#4!)(-%($(=!#'=!;)(;#)(=!#!
4(41!1'!0E(!M901>()!6788!UVKI!#'=!0E('!%'!@/*/:0!6786!914;#)(=!0E(!41:0!)(9('0!UVK!-():%1'!C=#0(=!@/*/:0!6786D!01!0E(!
H(>)/#)+!6786!UVK!4(41N!W(!0E('!;)(;#)(=!#'=!:/>4%00(=!#!4(41!1'!0E#0!914;#)%:1'!01!0E(!B1'0)#90!K#'#*()!%'!
](9(4>()!6786N!BE#'*(:!4#=(! =/)%'*!0E%:!9#.('=#) !+(#)!C678XD!:E1/.=!>(!%' 9./=(=!%'!0E(!35678X!UVK!UE(!&-#./#0%1'!U(#4!
$%..!)(-%($!0E(!UVK!/:(=!21)!35678X!%'!0E(!2#..!12!678XN!!

^?@AB!&'()*+I!&'-%)1'4('0![!A'2)#:0)/90/)(I!JJBN!'(()*)!%*+#,-./-$01#2%%3$4#5!6.-&7#,-./-$0#8!$-#9:;;<!C"1'1././I!"A,!"#$#%%!
3/>.%9!F0%.%0%(:!B144%::%1'I!](9(4>()!XI!678 6DN!E00;,__$$$NE#$#%%('()*+N914_`Z_E#$#%%<('()*+ <)(;1)0: !
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6'%!:*1)(9:!&*+&0+*6)7(:!*(D!76'%.!)(<06:!*(D!&'%&S%D!-7.!&7(:):6%(&A!2)6'!6'%!*<<.71%D!
$,/ !-7.!?_4N"" #!!

g%!1%.)-)%D!?.79.*=!=%*:0.%!)(:6*++*6)7(:!R*:%D!7(!6%+%<'7(%!*(D!7(J:)6%!:0.1%A:!2)6'!
<*.6)&)<*6)(9!.%:)D%(6:!*(D!R0:)(%::%:#!g%!*+:7!&7(D0&6%D!%(9)(%%.)(9!*(*+A:%:!7-!&0:67=!
=%*:0.%!:*1)(9:!&+*)=:#!

@:!*!.%:0+6!7-!6'%:%!*&6)1)6)%:`!2%!1%.)-)%D!"N" !<%.&%(6!7-!6'%!:*1)(9:!&+*)=%D`!7.!
" 3NEg'iA%*.!)(!-).:6 JA%*.!(%6!%+%&6.)&)6A!:*1)(9:#!$'%:%!:*1)(9:!6.*(:+*6%!67!(%6!$76*+!
,%:70.&%!L%(%-)6:!]$,LQ̂!7-!j B3`NCG`NQ4!-7.!6'%!.%:)D%(6)*+!:%&67.!*(D!jIN`IB4`4Q4!-7.!6'%!
R0:)(%::!:%&67.#!

$*R+%!" !:'72:!6'%!6 *.9%6:`!&+*)=:!*(D!1%.)-)%D!*=70(6:!-7.!?_4N""!(%6!%+%&6.)&)6A!:*1)(9:`!
$,L`!*(D!6'%!?.79.*=!R0D9%6#!$*R+%!4!+):6:!?_4N""!&+*)=%D!*(D!1%.)-)%D!-).:6kA%*.!:*1)(9:!
RA!)(D)1)D0*+!<.79.*=#!

Table&1:&&Hawaii&Energy&Net&Electricity&Savings,&TRB&and&Budget,&PY20118&
! V(:%=('0%#.! G/:%'(:: ! U10#.!
& ! ! !
Target&kWh& Q_@! Q_@! 87aIZ77IY6Z!
Claimed&kWh& ^`I^XYI`Z7! ^8I8Z8I68 !̀ 86aI`aZIP^a!
Verified&kWh& ^aIPP7I78Y! ^8I88ZI`YP! 8X7I87aI^` !̂
& ! ! !
Target&TRB& Q_@! Q_@! b88^I6X7IaY6!
Claimed&TRB& bZXI77^IXP!̂ b`YIPZ8I8YP! b86`IPZ`IZYZ!
Verified&TRB& Q_@! Q_@! b8XXIP7XI`^Z!!
& ! ! !
Budget& b8XIX8PI7X^! b8^I6`aIa66! bX6I6`8IXP7!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

` UE(!UVG!%:!0E(!(:0%4#0(=!010#.!'(0!;)(:('0!-#./(!CQ3\D!12!0E(!#-1%=(=!91:0!21)!0E(!/0%.%0+!2)14!0E(!)(=/9(=!.%2(0%4(!=(4#'=!
CLWD!#'=!('()*+!CLWED!2)14!0E(!('()*+!(22%9%('9+!;)1c(90:!#'=!4(#:/)(:N!UE(!/0%.%0+!91:0:!$()(!=(0()4%'(=!/:%'*!#-()#*(!
#-1%=(=!91:0!=#0#!21)!%':0#..(=!9#;#9%0+!01!4((0!=(4#'=!#'=!91:0!01!;)1=/9(!('()*+!0E#0!$#:!;)1-%=(=!>+!"&BM!AV3Y!#'=!
#=c/:0(=!/'=()!0E(!#=-%9(!12!0E(!3GH@!B1'0)#90!K#'#*()N!@-()#*(!#''/#.!#-1%=(=!91:0!21)!9#;#9%0+!#'=!('()*+!21)!9#.('=#)!
+(#)!6788!(:9#.#0(=!21)!#!67<+(#)!;()%1=!$#:!0E(!>#:%:!21)!0E(!#'#.+:%:N!UE(!UVG!E#:!%'91);1)#0(=!#-1%=(=!0)#':4%::%1'!#'=!
=%:0)%>/0%1'!91:0:!%'01!0E(!#-1%=(=!('()*+!#'=!9#;#9%0+!91:0:N!UE(!0%4(!-#./(!12!41'(+!%:!)(;)(:('0(=!>+!#!=%:91/'0!)#0(!12!:%d!
;()9('0N!UE(!=%:91/'0!)#0(!%:!/:(=!01!91'-()0!#..!91:0:!#'=!>('(2%0:!01!#!R;)(:('0!-#./(S!21)!914;#)%'*!#.0()'#0%-(!91:0:!#'=!
>('(2%0:!%'!0E(!:#4(!+(#)e:!=1..#):N!

a!UE(!0#)*(0!#'=!9.#%4(=!#41/'0:!914(!2)14!0E(!@''/#.!V(;1)0!C:((!U#>.(!88!1'!;#*(!8aI!U#>.(!8X!1'!;#*(!67!#'=!U#>.(!8P!1'!
;#*(!X7I!#:!'10(=!#>1-(I!0E(!@''/#.!V(;1)0!9#'!>(!21/'=!#0! E00;,__$$$NE#$#%%('()*+N914_`Z_E#$#%%<('()*+ <)(;1)0: DN!
\()%2%(=!'/4>():!$()(!=(-(.1;(=!=/)%'*!0E(!356788!&-#./#0%1'N!
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Table&2:&&Hawaii&Energy&Verification&Results&PY2011&

!

U(!?_4N""`!O*2*))!K(%.9A!&7(D0&6%D!=*.S%6!6.*(:-7.=*6)7(!7--%.)(9: `!%(&7=<*::)(9!*!
R.7*D!:%6!7-!)()6)*6)1%:!)(6%(D%D!67!9%(%.*6%!+7(9J6%.=!:0:6*)(%D!=*.S%6!&'*(9%!*(D!
:0<<7.6!<.7f%&6:!6'*6!*&')%1%!%(%.9A!.%D0&6)7(:`!D%=7(:6.*6%!%(%.9A!.%D0&6)7(!
&*<*R)+)6)%:`!*(Di7.!<.71)D%!7(J6'%Jf7R!6.*)()(9!-7.!)(D)1)D0*+:!)(!%(%.9A!%--)&)%(&A!*(D!
%(%.9A!&7(:%.1*6)7(!-)%+D:#!d$.*(:-7.=*6)7(*+! ?.79.*= e!7--%.)(9:!)(17+1%!%D0&*6)7(`!
706.%*&'!*(D!76'%.!971%.(=%(6J:0<<7.6!*&6)1)6)%:!6'*6!=*A!(76!.%:0+6!)(!D).%&6!V0*(6)-)*R+%!
%(%.9A!:*1)(9:!)(!6'%!)==%D)*6%!6)=%-.*=%!7-!6'%!*&6)1)6A`!A%6!*.%!+)S%+A!67!&7(6.)R06%!
%(%.9A!:*1)(9:!2)6')(!*!-)1%JA%*.!<%.)7D#!@:!:0&'`!6'%.%!*.%!(7!:*1)(9:!97*+:!7.!&+*)=:!-7.!
6'%:%!*&6)1)6)%:!*(D!6'%A!*.%!(76!)(&+0D%D!)(!6'%!6*R+%:!:'72)(9!1%.)-)%D!<.79.*=!:*1)(9:!
6'.709'706!6'):! .%<7.6#!O72%1%.`!6'%:%!=*.S%6!6.*(:-7.=*6)7(!*&6)1)6)%:!2%.%!.%1)%2%D!*:!
<*.6!7-!6'%!1*+)D*6)7(!6*:S!*:!D):&0::%D!)(!8%&6)7(!3#"!7-!@<<%(D)W!@Y!5%.)-)&*6)7(!/%=7#!

g%!.%&7==%(D!6'*6!6'%!?_4N"4!%1*+0*6)7(!&7(6)(0%!2)6'!6'%!7<6)=)X%D!:*=<+%!:)X%:#!P7.!
?_4N""`!2%!D)D!(76!&7(D0&6!7(J:)6%!:0.1%A:!2)6'!<*.6)&)<*(6:!)(!6'%!<.%:&.)<6)1%!.%R*6%!
<.79.*=:!)(!7.D%.!67!.%:%.1%!-0(D:!-7.!6'%!R*:%+)(%!:60DA#!g%!.%&7==%(D!6'*6!6'%!?_4N"4!
%1*+0*6)7(!.%:0=%!7(J:)6%!:0.1%A:!2)6'!*!:*=<+%!7-!<.%:&.)<6)1%!.%R*6%!<.79.*=!
<*.6)&)<*(6:!67!%(:0.%!.7R0:6!1%.)-)&*6)7(#!g%!*+:7!.%&7==%(D!6'*6!6'%!?_4N"4!%1*+0*6)7(!
&7(D0&6!*(!%1*+0*6)7(!7-!6'%!,O$,!<.79.*=!R*:%D!7(!D7&0=%(6*6)7(!6'*6!):!R%)(9!&7++%&6%D!
RA!O*2*))!K(%.9A#!

1.1.3 Upstream Lighting Program Analysis 
L%&*0:%!+)9'6)(9!=%*:0.%:!&7(6.)R06%!*!:)9()-)&*(6!<7.6)7(!7-!O*2*))!K(%.9A!:*1)(9:`!2%!
&7(D0&6%D!*!:<%&)*+!*(*+A:):!7-!6'%!0<:6.%*=!+)9'6)(9!<.79.*=`!2')&'!<.71)D%:!)(&%(6)1%:!
67!.%6*)+!:67.%:!6'*6!D):<+*A!*(D!:%++!%(%.9A!%--)&)%(6!+)9'6)(9!<.7D0&6:#!8*+%:!.%&7.D:!-7.!
V0*+)-A)(9!+)9'6)(9!=%*:0.%:!*6!<*.6)&)<*6)(9!.%6*)+%.:!-7.!6'%!<*:6!6'.%%!A%*.:!]?_4NNMJ
?_4N""^!2%.%!.%1)%2%D!67!D%6%.=)(%!6'%!(0=R%.!7-!V0*+)-A)(9!=%*:0.%:!:7+D!6'.709'!6'%!
<.79.*=!%*&'!A%*.!RA!+*=<!6A<%!*(D!:67.%!6A<%`!*:!2%++!*:!6'%!.%+*6)1%!D):6.)R06)7(!7-!
.%R*6%!D7++*.:#!l%A!-)(D)(9:!)(&+0D%Y!

Sector Program Claimed Verified

!"#$%&##'(%&)*+'(,,$-$&%-+'.&/#")&# 0123432536 0724892186 565:
!"#$%&##'(%&)*+';&)<$-&'/%='./$%>&%/%-& 426172650 426792507 565:

!"#$%&##'?/)='>@'A&/-B 528792161 5289728C8 565:
D"#>@E'!"#$%&##'(%&)*+'(,,$-$&%-+'.&/#")&# 4427532856 442557218C 3C:
Business5Total 61,151,217 61,115,749 100%

A&#$=&%>$/F
A&#$=&%>$/F'(%&)*+'(,,$-$&%-+'.&/#")&# 8727552607 882C9920C4 564:
A&#$=&%>$/F'(%&)*+';&)<$-&#'/%='./%>&%/%-& 3521C5 3521C5 566:
A&#$=&%>$/F'?/)='>@'A&/-B 426042401 426452575 33:
Residential5Total 67,634,750 68,990,014 102%

128,785,968 130,108,676 101%Program5Overall

FirstGYear5Net5Savings5
(kWh)

Percent5Verified5
of5Claimed5
Savings

!"#$%&##
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&7(:6*(6!D0.)(9!6'%!627!A%*.!<%.)7D^b!
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67!"B!71%.!6'%!627JA%*.!<%.)7D!k!)(&+0D)(9!*!:0R:6*(6)*+!(%2!<.%:%(&%!)(!9.7&%.A!
:67.%:b!

¥ 86*(D*.D!FP>:`!)(&+0D)(9!:<).*+i62):6!*(D!@J+*=<!6A<%:!̀R%&*=%!=7.%!<.%D7=)(*(6!
)(!?_4N"" #!$'%!?_4N"N!:0&&%::!)(!)(&.%*:)(9!6'%!:*+%!7-!6'%!(7(J:6*(D*.D`!:<%&)*+6A!
+*=<:!2*:!(76!.%<%*6%D!)(!?_4N""#!8<%&)*+6A!+*=<:h!:'*.%!7-!+*=<:!:7+D!D.7<<%D!67!
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¥ @+6'709'!=7.%!676*+!V0*+)-A)(9!0()6:!2%.%!:7+D!)(!?_4N""!6'*(!)(!?_4N"N`!R%&*0:%!
:7!=*(A!7-!6'%!FP>:!:7+D!)(!?_4N""!2%.%!:6*(D*.D!+*=<:!]-7.!2')&'!:67.%:!.%&%)1%!*!
+72%.!.%R*6%^`!676*+!.%R*6%!D7++*.:!D.7<<%D!-.7=!?_4N"N#!!

$7!6.*&S!)(D)&*67.:!7-!=*.S%6!<.79.%::!)(!6'):!*.%*`!-7.!-060.%!%1*+0*6)7(!&A&+%:!2%!
.%&7==%(D!6'*6!<.79.*=!+)9'6)(9!<.7D0&6:!:7+D!&7(6)(0%!67!R%!6.*&S%D!RA!&70(6A!-7.!+*=<!
6A<%̀!:67.%!6A<%!*(D!*::7&)*6%D!.%R*6%!D7++*.:#!

1.1.4 Residential Peer Group Comparison Program Assessment 
U(!4N""!*!?EF!<.79.*=!2*:!<)+76%D!2)6' !"B`NNN!<*.6)&)<*6)(9!.%:)D%(6:!7(!6'%!):+*(D!7-!
T*'0! 0:)(9! @=%.)&*(!,%&71%.A!*(D!,%)(1%:6=%(6!@&6!]@,,@^!-0(D: #!U(!?_4N""`!O*2*))!
K(%.9A!:&*+%D!6'%!<.79.*=!0<!67!G4`NNNM!.%:)D%(6)*+!%+%&6.)&!06)+)6A!&0:67=%.:!7(!6'%!
):+*(D:!7-!O*2*))`!>*(*)`!/*0)!*(D!/7+ 7S*)#!!

@:!)6!):!*!(%2!O*2*))!K(%.9A!7--%.)(9!*(D!R%&*0:%!7-!)6:!<76%(6)*+!67!)=<*&6!?.79.*=!
*&6)1)6)%:!*(D!.%:0+6:`!2%!&7(D0&6%D!*!.%1)%2!7-!6'%!?_4N""!?EF!<.79.*=#!$'%!.%:%*.&'!
7Rf%&6)1%:!-7.!6'):!*(*+A:):!)(&+0D%!6'%!-7++72)(9Y!

¥ [%1%+7<!*(!)(D%<%(D%(6!%:6)=*6%!7-!?EF!<.79.*=!:*1)(9: b!
¥ UD%(6)-A!*(A!D)--%.%(&%:!)(!%(%.9A!0:*9%!*(D!%V0)<=%(6!<0.&'*:%:!R%62%%(!

<*.6)&)<*(6:!*(D!6'%!&7(6.7+!9.70<!6'*6!=)9'6!:'%D!+)9'6!7(!6'%!)=<*&6!%:6)=*6%:b!
*(D !

¥ K:6)=*6%!:*1)(9:!*66.)R06%D!67!76'%.!O*2*))!K(%.9A!<.79.*=: !6'*6!2%.%!)(D).%&6+A!
D0%!67!<*.6)&)<*6)7(!)(!6'%!?EF!<.79.*=!]%#9#`!)(-7.=*6)7(!9*)(%D!RA!<*.6)&)<*6)(9!)(!
6'%!?EF!<.79.*=! +%D!*!&0:67=%.!67!)(:6*++!=%*:0.%:!1)*!,KK/^#!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

P!Q10(!0E#0!%'!0E(!"#$#%%!&'()*+!0)#9L%'*!=#0#I!0E(!#90/#.!;#)0%9%;#0%1'!'/4>()!%:!`XI777!E1/:(E1.=:!#9)1::!M#E/!C8YI777DI!G%*!
A:.#'=!CX7I777DI!#'=!K#/%!C6PI777DNUE(!=%:9)(;#'9+!>(0$(('!0E(!;)1*)#4!-('=1)e: !'/4>():!#'=!0E(!"#$#%%!&'()*+!0)#9L%'*!
=#0#>#:(!914(:!2)14!0E(!2#90!0E#0!"#$#%%!&'()*+!/:(=!0E(!'/4>()!12!E1/:(E1.=:!:0%;/.#0(=!%'!%0:!91' 0)#90!$%0E!0E(!-('=1) I!#'=!
0E(!-('=1)/ :(= !0E(!#90/#.!'/4>()!12!E1/:(E1.=:!%'!0E(!;)1*)#4N!



"#$#%%!&'()*+,!&-#./#0%1'!12!3)1*)#4!5(#)!6788 3#*(!`  &-()*)(('!&91'14%9: !

T0.!.%:%*.&'!=%6'7D:!&7(:):6%D!7-!627!&7=<+%=%(6*.A!*(*+A:):!*&6)1)6)%:Y!

¥ @!<'7(%!:0.1%A!7-!?EF!<*.6)&)<*(6:!*(D!*!&7(6.7+!9.70<!6'*6!:7+)&)6%D!)(-7.=*6)7(!
7(!'72!6'%! OK, !)(-+0%(&%D!%(%.9A!0:*9%b!*(D !

¥ @!R)++)(9!.%9.%::)7(!7(!*!:*=<+%!7-!<*.6)&)<*(6:!*(D!*!&7(6.7+!9.70<!67!D%1%+7<!*(!
)(D%<%(D%(6!%:6)=*6%!7-!%(%.9A!:*1)(9:#!

l%A!-)(D)(9:!-.7=!6'%:%!*&6)1)6)%:!)(&+0D%!6'%!-7++72)(9#!

P.7=!6'%!<'7(%!:0.1%AY!

¥ $'%.%!2%.%!(7!:)9()-)&*(6!D)--%.%(&%:!R%62%%(!6'%!<*.6)&)<*(6:!*(D!&7(6.7+!9.70<!)(!
6%.=:!7-!%(%.9A!0:*9%!R%'*1)7.`!7.!*D7<6)7(!7.!<+*((%D!*D7<6)7(!7-!%(%.9A!
%--)&)%(&A!=%*:0.%:b!*(D!

¥ ?EF!<*.6)&)<*(6:!*(D !6'%!&7(6.7+!9.70<!*.%!<0.&'*:)(9!FP>:!*6!:)=)+*.!.*6%:#!

P.7=!6'%!R)++)(9!.%9.%::)7(Y!

¥ T0.!*66%=<6!67!.%<+)&*6%!6'%!1%(D7.h:!:*1)(9:!%:6)=*6%:!.%:0+6%D!)(!:*1)(9:!7-!"#CQ!
<%.&%(6!7-!*1%.*9%!*((0*+!0:*9%`!2')&'!):!1%.A!&+7:%!67!6'%!%:6)=*6%!7-!"#C3!<%.&%(6!
<.71)D%D!RA!6'%!1%(D7.!-7.!T*'0 !R*:%D!7(!)6:!<)+76!<.79.*=!6'%.%b!

¥ ;:)(9!*+6%.(*6)1%!&7(6.7+!9.70<:!D)D!(76!*--%&6!6'%!:*1)(9:!%:6)=*6%:`!)(D)&*6)(9!6'*6!
6'%!&7(6.7+!9.70<!:%+%&6%D!RA!6'%!1%(D7.!2*:!*<<.7<.)*6%+A!D%6%.=)(%Db!

¥ g'%(!R*:)&!D*6*!:&.%%(:!*.%!*<<+)%D!67!6'%!R)++)(9!.%9.%::)7(!D*6*:%6!]67!.%=71%!
7R:%.1*6)7(:!2)6')(!)(:0--)&)%(6!D*6*!*(Di7.!0(0:0*++A!')9'!7.!+72!1*+0%:^`!6'%!
%:6)=*6%:!D.7<!-.7=!"#CQ!<%.&%(6!67!"#4B!<%.&%(6!7-!*1%.*9%!*((0*+!0:*9%`!*!
D%&.%*:%!7-!"B!<%.&%(6#!$'):!%:6)=*6%!):!+%::!6'*(!6'%!1%(D7.h:!%:6)=*6%!7-!"#C3!
<%.&%(6!-7.!T*'0!*(D!:)9()-)&*(6+A!+%::!6'*(!6'%!&0..%(6!$,/!1*+0%!7-!"#Q3!<%.&%(6b!
*(D !

¥ g)6'!6'%!.%&7==%(D%D!R)++)(9!.%9.%::)7(!=7D%+!6'*6!&7(6.7+:!-7.!<*.6)&)<*6)7(!)(!
76'%.!O*2*))!K(%.9A!<.79.*=:`!6'%!:*1)(9:!%:6)=*6%:!D.7<:!-.7=!67!"#4B!<%.&%(6!67!
N#IM!<%.&%(6!7-!*((0*+!0:*9%`!*!D%&.%*:%!7-!4M!<%.&%(6#!H76%!6'*6!6'):!%:6)=*6%!D7%:!
(76!*&&70(6!-7.!:*1)(9:!.%:0+6)(9!-.7=!FP>:#!O72%1%.!*:!2)++!R%!:'72(!R%+72`!6'%!
.%:0+6:!7-!6'):!.%:%*.&'!)(D)&*6%!6'*6!(7!*DD)6)7(*+!*Df0:6=%(6!):!(%%D%D!67!*&&70(6!
-7.!0<:6.%*=!FP>!:*1)(9:#!

g%!.%&7==%(D!6'*6!6'%!D%%=%D!:*1)(9:!-7.!6'%!?EF!<.79.*=!R%!.%D0&%D!67!N#IM!<%.&%(6!
7-!*((0*+!0:*9%!<%.!<*.6)&)<*(6#!g%!*+:7!.%&7==%(D!6'*6!:*1)(9:!R%!&+*)=%D!7(!*!=7(6'+A!
R*:):`!<.7J.*6%D!*6!"i"4!6'%!N#IM!<%.&%(6!:*1)(9:`!-7.!<*.6)&)<*6)(9!=7(6':!6'*6!7&&0.!
D0.)(9!6'%!.%+%1*(6!<.79.*=!A%*.#!

g%!*+:7!.%&7==%(D!6'*6!6'%!%1*+0*6)7(!6%*=!].*6'%.!6'*(!6'%!<.79.*=!)=<+%=%(6%.:^!
D.*2!6'%!:*=<+%!-7.!R76'!6'%!6.%*6=%(6!*(D!&7(6.7+!9.70<:#!$'):!2)++!*++72!:7=%!6%:6)(9!67!
7&&0.!67!%(:0.%!6'*6!627!9.70<:!*.%!2%++!=*6&'%D!*(D!6'*6!6'%!:%+%&6)7(!<.7&%::!-7++72:!
6'%!*<<.7<.)*6%!<.767&7+:#!!
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1.2 Market Assessment 

K*&'!%1*+0*6)7(!&A&+%!)(&+0D%:!*(!*::%::=%(6!7-!:7=%!<*.6!7.!*:<%&6!7-!6'%!=*.S%6!6'*6!=*A!
*--%&6!?.79.*=!<%.-7.=*(&%!*(Di7.!*&6)1)6)%:#!P7.!6'%!?_4N""!K1*+0*6)7(`!2%!&7(D0&6%D!*!
(%6J67J9.7::!]H$E^!*::%::=%(6!*(D!*!+)6%.*60.%!.%1)%2!.%+*6%D!67!(7(J%(%.9A!R%(%-)6:#!!

1.2.1 NTG Assessment 
@66.)R06)7(!7-!:*1)(9:!):!*!&.)6)&*+!&7=<7(%(6!7-!<.79.*=!%1*+0*6)7(#!P7.!70.!)=<*&6!
%1*+0*6)7(`!2%!=0:6!-).:6!*::%::!9.7::!%(%.9A!:*1)(9:!-7.!?.79.*=!<*.6)&)<*(6:`!*(D!6'%(!
=*S%!62 7!*Df0:6=%(6:!67!D%6%.=)(%!*!(%6!*=70(6!6'*6!):!&+%*.+A!*66.)R06*R+%!67!6'%!
?.79.*=# !$'%!-).:6!*Df0:6=%(6!):!=*D%!67!*&&70(6!-7.!-.%%J.)D%.!%--%&6:m .%D0&)(9!9.7::!
:*1)(9:!RA!.%=71)(9!:*1)(9:!6'*6!270+D!'*1%!7&&0..%D!%1%(!)(!6'%!*R:%(&%!7-!6'%!?.79.*= #!
$'%!:%&7(D!*Df0:6=%(6!):!=*D%!67!*&&70(6!-7.!:<)++71%.!7.!=*.S%6!%--%&6:"N!m )(&.%*:)(9!
9.7::!:*1)(9:!RA!)(&+0D)(9!*&6)7(:!6'*6!2%.%!&+%*.+A!)(D0&%D!RA!6'%!?.79.*=!R06!7&&0..%D!
706:)D%!7-!6'%!D).%&6!?.79.*=!*&6)1)6)%:#!!

T0.!H$E!*::%::=%(6!):!)(6%(D%D!67!'%+<!-.*=%!7(J97)(9!D):&0::)7(:!.%+*6%D!67!6'%!)::0%!7-!
*66.)R06)7(!]7. !H$E!=%*:0.%=%(6̂!-7.!D%=*(DJ:)D%!=*(*9%=%(6!<.79.*=:!)(!O*2*)) #!T0.!
*&6)1)6)%:!)(!6'):!*.%*!)(&+0D%D!*(!%W*=)(*6)7(!7-!:%&7(D*.A!.%:%*.&'!*(D!:0.1%A!D*6*!-.7=!
-).:6!627!A%*.:!7-!?.79.*=!%1*+0*6)7(!̀*(D!.%&7==%(D*6)7(:!-7. !.%1):)7(:!67!H$E!.*6)7:!*:!
(%%D%D!-7.!6'%!(%W6!<.79.*=!&A&+%#!U(!70.!H%6J67JE.7::!@::%::=%(6!/%=7!])(&+0D%D!*:!
@<<%(D)W![!'%.%67^`!2%!<.71)D%!*(!71%.1)%2!7-!2'A!H$E!):!.%+%1*(6`!')9'+)9'6!'72!6'%!
.%90+*67.A!6.%*6=%(6!7-!H$E!&*(!)=<*&6!6'%!:0&&%::!7-!%(%.9A!%--)&)%(&A!97*+:`!*(D!<.71)D%!
R76'!(%*.J!*(D!+7(9J6%.=!.%&7==%(D*6)7(:!-7.!D%*+)(9!2)6'!6'):!)=<7.6*(6!)::0%#!!

$*R+%!3!<.71)D%:!*(!%:6)=*6%!7-!'72!6'%!)(D)1)D0*+!H$E!.*6%:!D%1%+7<%D!-7.!%*&'!<.79.*=!
*99.%9*6%!)(67!*!:A:6%=J2)D%!H$E!1*+0%!-7.!?_4N""#!;:)(9!6'%!?_4N""!<%.&%(6!7-!<7.6-7+)7!
:*1)(9:`!2%!%:6)=*6%!6'%!71%.*++!H$E!.*6%!*:!6'%!:0=!7-!6'%!)(D)1)D0*+!H$E!@Df0:6%D!
?%.&%(6!8*1)(9:#!U-!?_4N"4!:*1)(9:!*.%!D):6.)R06%D!<.7<7.6)7(*++A!67!?_4N""`!6'%(!6'%!
71%.*++!H$E!.*6%!2)++!R%!QQ#G!<%.&%(6#!$'):!):!:+)9'6+A!')9'%.!6'*(!6'%!Q3!<%.&%(6!&0..%(6+A!
*::0=%D#!$'%!.%1):%D!H$E!*<<.7*&'!<.7<7:%D!'%.%)(!=*A!+%*D!67!D)--%.%(6!&7=<7:)6%!H$E!
*Df0:6%D!:*1)(9:!)(!:0R:%V0%(6!A%*.:`!D%<%(D)(9!7(!6'%!.%+*6)1%!=)W!7-!<.79.*=!:*1)(9:#+

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

"N$'):! .%<7.6!0:%:!*!R.7*D!D%-)()6)7(!7-!:<)++71%.!6'*6 !)(&+0D%: !*(A!<.79.*=!.%+*6%D!&'*(9%!)(!6'%!=*.S%6!6'*6!2*:!(76!
D).%&6+A!)(&%(6%D!RA!6'%!?.79.*=#!!
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&
Table&3:Calculation&of&Composite&NTG&Rate&for&PY2011&

& &

PY2011&
percent&of&
portfolio&
savings&

Recommended&
NTG&Rate&

NTG&Adjusted&
Percent&
Savings&

Program& Measures& (Col&1)& (Col&2)& (Col&1&*&Col&2)&
G&&K! G/:%'(::!&'()*+!&22%9%('9+!K(#:/)(:! 6`N86f! N`Z! 67NXf!

BG&&K! B/:014!G/:%'(::!&'()*+!&22%9%('9+!K(#:/)(:! 8`NYPf! N`Z! 8XN8f!

G&?K! G/:%'(::!?()-%9(:!#'=!K#%'0('#'9( ! 8NZPf! NPZ! 8NZf!

G"UV! G/:%'(::!"#) =<01<V(#9E! 7NaYf! NPP! 7Naf!

V&&K! V(:%=('0%#.!&'()*+!&22%9%('9+!K(#:/)(:! Z7Na`f! N`P! Y7N6f!

B&?"! B/:014!&'()*+!?1./0%1':!21)!0E(!"14(! 7f ! N^Z! 7N7f!

V&?K! V(:%=('0%#.!?()-%9(:!#'=!K#%'0('#'9(! 7N7`f! NP6! 7N8f!

V"UV! V(:%=('0%#.!"#)=<01<V(#9E! 8NZaf! 8N77! 8N^f!
!! Composite&NTG&Rate& && && 77.6%&

!

8)(&%!70.!)()6)*+!<.%:%(6*6)7(!7-!6'%:%!H$E!.%&7==%(D*6)7(:!)(!*!=%=7!D*6%D!a*(0*.A!I`!
4N"3!6'%!?.79.*=!'*:!*D7<6%D!6'%!.%&7==%(D%D!:%6!7-!H$E!.*6)7:`!2')&'!2)++!R%!0:%D!67!
&*+&0+*6%!(%6!<.79.*=!:*1)(9:!-7.!?_4N"4!*(D!97)(9!-7.2*.D#!g%!.%&7==%(D!*!9.*D0*+!
=71%!672*.D:!=7.%!6*.9%6%D!:%9=%(6J:<%&)-)&!H$E!1*+0%:!2)6'!R76'!-.%%J.)D%.!*(D!
:<)++71%.!*Df0:6=%(6:!)(!6'%!(%*.!6%.=!*:!D*6*!R%&7=%!*1*)+*R+%#!$'%:%!H$E!1*+0%:!:'70+D!
R%!.%1):)6%D!<%.)7D)&*++A`!:0&'!*:!6'.709'!.%1)%2!7-!:%&7(D*.A!:70.&%:!*(D!)(!&7(f0(&6)7(!
2)6'!=*.S%6!.%:%*.&'!6'*6!):!&7(D0&6%D!2)6'!O*2*))!&0:67=%.:!*(D!6.*D%!*++)%:#!!

g%!*+:7!.%&7==%(D`!71%.!6'%!+7(9%.!6%.=`!6'*6!O*2*))!%=<'*:)X%!6'%!&7(6)(0%D!
D%1%+7<=%(6!7-!<.79.*=:!6'*6!=)()=)X%!6'%!.):S!7-!-.%%J.)D%.:')<#!$') :!2)++!=7:6!+)S%+A!R%!
*&&7=<+):'%D!RA!*!=7.%!-7&0:%D!*(D!:)9()-)&*(6+A!:=*++%.!%=<'*:):!7(!.%R*6%:`!)(&%(6)1%:!
-7.!6'%!?LP@!67!7<6)=)X%!<7.6-7+)7!%W<%(D)60.%:!.%+*6)1%!67!*&&7=<+):'=%(6:`!*(D!9.%*6%.!
=*.S%6!.%:%*.&'!67!:0<<7.6!6'%!+79)&!-7.!%(6%.)(9!:<%&)-)&!=*.S%6:#!

1.2.2 Non-Energy Benefits Literature Review 
!$'%!K1*+0*6)7(!$%*=!&7(D0&6%D!*!.%1)%2!7-!+)6%.*60.%!7(!(7(J%(%.9A!R%(%-)6:!7-!%(%.9A!
%--)&)%(&A!<.79.*=:#!8<%&)-)&!7Rf%&6)1%:!7-!6'):!.%1)%2!)(&+0D%DY!

¥ ?.71)D%!*(!71%.1)%2!7-!&7==7(!(7(J%(%.9A!R%(%-)6!&*6%97.)%:b!!
¥ [):&0::!(7( J%(%.9A!%:6)=*6)7(!=%6'7D:b!!
¥ 80==*.)X%!:%+%&6%D!-)(D)(9:!-.7=!6'%!&0..%(6!(7(J%(%.9A!R%(%-)6!+)6%.*60.%b!
¥ [):&0::!*<<+)&*R)+)6A!7-!&0..%(6!+)6%.*60.%!67!O*2*))!%--)&)%(&A!<.79.*=:b!*(D!
¥ ?.71)D%!.%&7==%(D*6)7(:!7(!'72!(7( J%(%.9A!R%(%-)6:!:'70+D!R%!*DD.%::%D!)(!

O*2*))#!!

@:!6'%:%!7Rf%&6)1%:!)(D)&*6%`!6'%!.%+*6%D!D):&0::)7(!)(!6'):!.%<7.6!):!)(6%(D%D!*:!*(!
)(6.7D0&67.A!71%.1)%2!*(D!D7%:!(76!<.71)D%!*!&7=<.%'%(:)1%!.%1)%2!7-!*++!.%&%(6!.%:%*.&'!
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7(!6'):!67<)&#!P7.!*!R.7*D%.!D):&0::)7(`!2%!7--%.!:099%:6)7(:!7-!76'%.!:60D)%:!6'*6!<.71)D%!*!
=7.%!%W6%(:)1%!.%1)%2!7-!6'%!&0..%(6!(7(J%(%.9A!R%(%-)6!+)6%.*60.%`!=7:6!7-!2')&'!):!
<.)=*.)+A!7(!6'%!.%:)D%(6)*+!:%&67.#!T0.!.%1)%2!-7&0:%D!7(!*!:0R:%6!7-!(7(J%(%.9A!R%(%-)6:!
6'*6!2%.%!*=7(9!6'%!=7:6!&7==7(!:60D)%D!)(!6'%!+)6%.*60.%!*(D!*.%!*<<+)&*R+%!67!O*2*))`!
)(&+0D)(9Y!!!

¥ E.%%('70:%!9*:!]EOE^!%=)::)7(:!.%D0&6)7(:b!
¥ U=<.71%D!7&&0<*(6!&7=-7.6b!
¥ U=<.71%D!'%*+6'!*(D!:*-%6Ab!
¥ ,%D0&%D!7<%.*6)7(!*(D!=*)(6%(*(&%!&7:6:b!*(D!
¥ U(&.%*:%D!<.7D0&6)1)6A#!

!l%A!-)(D)(9:!*(D!.%&7==%(D*6)7(:!-.7=!6'%!+)6%.*60.%!.%1)%2!)(&+0D%Y!

¥ $'%!+)6%.*60.%!&7(6*)(:!*!1%.A!2)D%!.*(9%!7-!(7(J%(%.9A!R%(%-)6!%:6)=*6%:#!$'):!
1*.)*6)7(!):!+)S%+A!D0%!67!R76'!6'%!1*.)70:!%:6)=*6)7(!=%6'7D:!0:%D!*(D!D0%!67!6'%!
D)--%.%(6!<.79.*=:!*(D!&0:67=%.!9.70<:!R%)(9!:60D)%Db!

¥ $'%!(7( J%(%.9A!R%(%-)6!%:6)=*6%:!-70(D!)(!6'%!+)6%.*60.%!*.%!6*)+7.%D!67!:<%&)-)&!
<.79.*=:`!=*S)(9!6.*(:-%.*R)+)6A!67!76'%.!f0.):D)&6)7(:!<.7R+%=*6)&#!P7.!:7=%!7-!6'%!
(7( J%(%.9A!R%(%-)6:!.%1)%2%D`!6'%.%!2*:!*!1%.A!+*.9%!.*(9%!7-!%:6)=*6%D!1*+0%:!6'*6!
1*.)%D!RA!<.79.*=!6A<%#!@(!*DD)6)7(*+!&7(-70(D)(9!-*&67.!):!6'*6!=*(A!7-!6'%!
%:6)=*6%:!*.%!%W<.%::%D!)(!6%.=:!7-!6'%!<%.&%(6*9%!7-!R)++!:*1)(9:!.%:0+6)(9!-.7=!6'%!
%(%.9A!%--)&)%(&A!=%*:0.%:!)(:6*++%D!6'.709'!6'%!<.79.*=#!!

¥ $'%!D).%&6!V0%.A!=%6'7D!):!0(+)S%+A!67!<.7D0&%!.%+)*R+%!%:6)=*6%:#!T(%!7-!6'%!=7:6!
&7==7(!%:6)=*6)7(!=%6'7D:!):!6'%!D).%&6!V0%.A!6%&'()V0%`!)(!2')&'!.%:<7(D%(6:!
*.%!:)=<+A!*:S%D!67!<.71)D%!*!1*+0%!-7.!*!<*.6)&0+*.!(7(J%(%.9A!R%(%-)6#!E)1%(!6'%!
*R:6.*&6!*(D!:7=%2'*6!)(6*(9)R+%!(*60.%!7-!6'%:%!R%(%-)6:!*(D!+)=)6%D!6%+%<'7(%!
:0.1%A!6)=%`!)6!):!0(+)S%+A!6'*6!.%:<7(D%(6:!&*(!<.71)D%!*(!*&&0.*6%!1*+0*6)7(#!!
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1.3 Process Evaluation 
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2. Introduction  
$' ):!.%<7.6!<.%:%(6:!6'%!.%:0+6:!7-!*!&7=<.%'%(:)1%!%1*+0*6)7(!&7(D0&6%D!7-!6'%!O*2*))!
K(%.9A!F7(:%.1*6)7(!*(D!K--)&)%(&A!?.79.*=:!]O*2*))!K(%.9A!7.!?.79.*=^ !D0.)(9!6'%!6').D!
A%*.!7-!7<%.*6)7(:`!?.79.*=!_%*.!4N"" !]?_4N" " ^̀ !-.7=!a0+A!"`!4N"" !6'.709'!a0(%!3N`!4N"4#!
$'%!&7=<7(%(6:!7-!6'):!%1*+0*6)7(!]?_4N""!K1*+0*6)7(^!)(&+0D%D!*(!)=<*&6!%1*+0*6)7(`!
<.7&%::!%1*+0*6)7(`!=*.S%6!*::%::=%(6!*(D!&7=<.%'%(:)1%!R*:%+)(%!:60DA#!!

2.1 Background 
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2.2 Program Overview 

O*2*))!K(%.9A!&7(6)(0%D!*!-%2!7-!)6:!%W):6)(9!,%:)D%(6)*+!*(D!L0:)(%::!?.79.*=:!)(!
?_4N""`!)(&+0D)(9Y!

.&#$/&%0$,1'()*+),-# '

Residential+Energy+Efficiency+Measures+(REEM).!?.71)D%D!<.%:&.)<6)1%!)(&%(6)1%:!
67!.%:)D%(6)*+!&0:67=%.:!2'7!<0.&'*:%D!*(D!)(:6*++%D!V0*+)-A)(9!%(%.9A!%--)&)%(&A!
=%*:0.%:#!\0*+)-A)(9!=%*:0.%:`!)(&+0D%D!2*6%.!'%*6)(9`!+)9'6)(9`!*).!&7(D)6)7()(9`!
*<<+)*(&%:`!*(D!%(%.9A!*2*.%(%::`!=%*:0.%=%(6!*(D!&7(6.7+!:A:6%=:#!!

!"#$%&##'()*+),-# '

Business+Energy+Efficiency+Measures+(BEEM)#!?.71)D%D!<.%:&.)<6)1%!)(&%(6)1%:!67!
R0:)(%::!&0:67=%.:"B!2'7!<0.&'*:%D!*(D!)(:6*++%D!V0*+)-A)(9!%(%.9A!%--)&)%(&A!
=%*:0.%:`!)(&+0D)(9!+)9'6)(9`!*).!&7(D)6)7()(9`!2*6%.!'%*6)(9`!2*6%.!<0=<)(9`!=767.:`!
R0)+D)(9!%(1%+7<%!)=<.71%=%(6:`!KHK,E_!8$@,!R0:)(%::!%V0)<=%(6`!*(D!%(%.9A!
*2*.%(%::`!=%*:0.%=%(6!*(D!&7(6.7+!:A:6%=:#!

Custom+Business+Energy+Efficiency+Measures+(CBEEM).!?.71)D%D!&0:67=!-)(*(&)*+!
)(&%(6)1%:!-7.!6'%!)(:6*++*6)7(!7-!V0*+)-A)(9!%(%.9A!%--)&)%(&A!=%*:0.%:!R*:%D!7(!
&*+&0+*6%D!:*1)(9:!67!&7==%.&)*+`!)(:6)606)7(*+`!971%.(=%(6*+`!*(D!)(D0:6.)*+!:%&67.!
&0:67=%.:#!

@DD)6)7(*++A`!O*2*))!K(%.9A!=7D)-)%D!*!-%2!7-!)6:!+%9*&A!<.79.*=:!R%-7.%!+*0(&')(9!)(!
?_4N"" #!$'%!, %:)D%(6)*+!?.79.*=:!:*2!6' %!-7++72)(9!&'*(9%:!-7.!?_4N"" Y!

¥ $'%!H%2!,%:)D%(6)*+!?.79.*=:!U(&0R*67.!7.!HKg!̀2')&'!)(&+0D%D!D%:)9(!*(D!
*0D)6:̀!*(D!%(%.9A!:%.1)&%:!*(D!=*)(6%(*(&%`!2*: !%+)=)(*6%D!*(D!627!(%2!
<.79.*=:! 2%.%!*DD%DY!!

o Custom+Energy+Solutions+for+the+Home+(CESH)!J!)(&+0D%:!6*.9%6!&7:6!
.%V0%:6!-7.!<.7<7:*+:b!*(D!!

o Residential+Services+and+Maintenance+(RESM)!J!)(&+0D%:!D).%&6!
)(:6*++*6)7(`!D%:)9(!*(D!*0D)6:!]*++!7-!2')&'!0:%D!67!R%!*!<*.6!7-!HKg^!̀*(D!
:A:6%=!60(%J0<:#!!

¥ U(!7.D%.!67!%W<*(D!&71%.*9%!*(D!)(6%(6!7-!6'%!<.79.*= `!,%:)D%(6)*+!>72!U(&7=%!
],>U^!'*:!R%%(!*+6%.%D!67!R%!Residential+Hard+to+Reach+(RHTR)`!*(D!(72 !)(&+0D%:!
%(%.9A!%--)&)%(&A!%V0)<=%(6!9.*(6: !̀*(D !+*(D+7.D`!6%(*(6!*(D!@::7&)*6)7(!7-!
@<*.6=%(6!T2(%.:!]@T@T̂!=%*:0.%:#!!
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O*2*))!K(%.9A!L0:)(%::! ?.79.*=:!2%.%!*+:7!.%D%:)9(%D!67!=7.%!*&&0.*6%+A!D%:&.)R%!
6'%!<.79.*=:!*(D!*17)D!&0:67=%.!&7(-0:)7(Y!

¥ $'%!H%2!L0:)(%::!?.79.*=:!U(&0R*67.!7.!HKg!2')&'!)(&+0D%D!D%:)9(!*(D!*0D)6:!
*(D!%(%.9A!:%.1)&%:!*(D!=*)(6%(*(&%!'*:!R%%(!%+)=)(*6%D!*(D!Business+Services+
and+Maintenance+(BESM)!'*: !R%%(!*DD%D#!LK8/!)(&+0D%:!D).%&6!)(:6*++*6)7(`!
D%:)9(!*(D!*0D)6:!]*++!7-!2')&'!0:%D!67!R%!*!<*.6!7-!HKg^!̀*(D!:%.1)&%:!*(D!
=*)(6%(*(&%#!!

¥ @(76'%.!?.79.*=! *DD)6)7(!)(&+0D%:!Business+Hard+to+Reach+(BHTR),!2')&' !
)(&+0D%:!%(%.9A!%--)&)%(&A!%V0)<=%(6!9.*(6:`!*( D!+*(D+7.D`!6%(*(6!*(D!@T@T!
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Table&4:&&Hawaii&Energy&Residential&and&Business&Programs&W&PY2011&
Program& Measures/Services&
V(:%=('0%#.!3)1*)#4: !
REEM$ Residential$Energy$Efficiency$Measures$
!

"%*E!&22%9%('9+!W#0()!"(#0%'*!

"%*E!&22%9%('9+!J%*E0%'*!

"%*E!&22%9%('9+!@%)!B1'=%0%1'%'*!
"%*E!&22%9%('9+!@;;.%#'9(:!

&'()*+!@$#)('(::I!K(#:/)(4('0!#'=!B1'0)1.!?+:0(4: !
CESH$ Custom$Energy$Solutions$for$the$Home$
!

U#)*(0!B1:0!V(m/(:0!21)!3)1;1:#.:!
RESM$ Residential$Energy$Services$and$Maintenance$

V(:%=('0%#.!]%)(90!A':0#..#0%1'!

V(:%=('0%#.!](:%*'!#'=!@/=%0:!

V(:%=('0%#.!?+:0(4!U/'(<F;: !
RHTR$ Residential$Hard;to;Reach$

&'()*+!&22%9%('9+!&m/%;4('0!i)#'0:!

J#'=.1)=I!U('#'0I!@M@M!K(#:/)(: !
G/:%'(::!3)1*)#4: !
BEEM$ Business$Energy$Efficiency$Measures$
!

"%*E!&22%9%('9+!J%*E0%'*!
!

"%*E!&22%9%('9+!"\@B!
!

"%*E!&22%9%('9+!W#0()!"(#0%'*!
!

"%*E!&22%9%('9+!W#0()!3/4;%'*!
!

"%*E!&22%9%('9+!K101):!

B144()9%#.!A'=/:0)%#.!3)19(::(:!
!

G/%.=%'*!&'-(.1;(!A4;)1-(4('0: !
!

&Q&Vi5!?U@V!G/:%'(::!&m/%;4('0!
!

&'()*+!@$#)('(::I!K(#:/)(4('0!#'=!B1'0)1.!?+:0(4: !
CBEEM$ Custom$Business$Energy$Efficiency$Measures$
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!
B/:014%T(=!3)1c(90!K(#:/)(:!

BESM$ Business$Service$and$Maintenance$
!

G/:%'(::!]%)(90!A':0#..#0%1'!

G/:%'(::!](:%*'I!@/=%0:!#'=!B144%::%1'%'*!
BHTR$ Business$Hard;to;Reach$

&'()*+!&22%9%('9+!&m/%;4('0!i)#'0:!

J#'=.1)=I!U('#'0I!@M@M!K(#:/)(:!
!

@DD)6)7(*++A`!)(!?_4N""`!O*2*))!K(%.9A!:&*+%D!6'%!,%:)D%(6)*+!?%%.!E.70<!F7=<*.):7(!
]?EF̂ !<)+76!<.79.*=!R%90(!)(!=)D J4N""!)(!O*2*))!2)6'!"B`NNN!<*.6)&)<*6)(9!.%:)D%(6:!)(!
T*'0 !0<!67!G4`NNN"G!.%:)D%(6)*+!%+%&6.)&!06)+)6A!&0:67=%.:!7(!6'%!):+*(D:!7-!O*2*))`!>*(*)`!
/*0)!*(D!/7+7S*)#!$'%!&%(6%.<)%&%!7-!6'%!?EF!<.79.*=!):!6'%!O7=%!K(%.9A!,%<7.6!]OK,^`!
2')&'!<.71)D%:!<%.:7(*+)X%D!)(-7.=*6)7(!*R706!%(%.9A!0:%!)(!*(!)(D)1)D0*+!'7=%!*(D!'72!
67!.%D0&%!%(%.9A!&7(:0=<6)7(#!U6!*+:7!&7=<*.%:!&7(:0=<6)7(!67!:)=)+*.!d(%)9'R7.e!
'70:%'7+D:!*:!<*.6!7-!6'%!?EF!<.79.*=# !

@DD)6)7(*+!?_4N""!&'*(9%:`!=*D%!R*:%D!7(!:099%:6)7(:!-.7=!6'%!?;F !̀)(&+0D%D!*!+*.9%.!
*++7&*6)7(!7-!6'%!R0D9%6!97)(9!67!L0:)(%::!?.79.*=:`!*(D!6'%!)(6.7D0&6)7(!7-!=*.S%6!
6.*(:-7.=*6)7(!7--%.)(9: #!$'%:%!d6.*(:-7.=*6)7(*+e!<.79.*=:!%(&7=<*::%D!*!R.7*D!:%6!7-!
)()6)*6)1%:!)(6%(D%D!67!9%(%.*6%!+7(9J6%.=!:0:6*)(%D!=*.S%6!&'*(9%!*(D!:0<<7.6!<.7f%&6:!
6'*6!*&')%1%!%(%.9A!.%D0&6)7(:`!D%=7(:6.*6%!%(%.9A!.%D0&6)7(!&*<*R)+)6)%:`!*(Di7.!<.71)D%!
7( J6'%Jf7R!6.*)()(9!-7.!)(D)1)D0*+:!)(!%(%.9A!%--)&)%(&A!*(D!%(%.9A!&7(:%.1*6)7(!-)%+D:#!
$.*(:-7.=*6)7(*+!<.79.*=!7--%.)(9:!)(17+1%!%D0&*6)7(`!706.%*&'!*(D!76'%.!971%.(=%(6J
:0<<7.6!*&6)1)6)%:!6'*6!=*A!(76!.%:0+6!)(!D).%&6!V0*(6)-)*R+%!%(%.9A!:*1)(9:!)(!6'%!)==%D)*6%!
6)=%-.*=%!7-!6'%!*&6)1)6A`!A%6!*.%!+)S%+A!67!&7(6.)R06%!%(%.9A!:*1)(9:!2)6')(!*!-)1%JA%*.!
<%.)7D#!

@:!<*.6!7-!)6:!<+*(()(9!<.7&%::`!O*2*))!K(%.9A!=0:6!.%&%)1%!?;F!*<<.71*+!7-!97*+:!-7.!
*((0*+!%(%.9A!:*1)(9:!*(D!$76*+!,%:70.&%!L%(%-)6!]$,L ^̀ !*(D!*!R0D9%6!67!<.71)D%!?.79.*=!
:%.1)&%:!67!*&')%1%!6'%:%#!$'%!$,L!):!6'%!%:6)=*6%D!676*+!(%6!<.%:%(6!1*+0%!]H?5^!7-!6'%!
*17)D%D!&7:6!-7.!6'%!06)+)6A!-.7=!6'%!.%D0&%D!+)-%6)=%!D%=*(D!]Sg^!*(D!%(%.9A!]Sg'^!-.7=!
6'%!%(%.9A!%--)&)%(&A!<.7f%&6:!*(D!=%*:0.%:#!$'%!06)+)6A!&7:6:!2%.%!D%6%.=)(%D!0:)(9!
*1%.*9%!*17)D%D!&7:6!D*6*!-7.!)(:6*++%D!&*<*&)6A!67!=%%6!D%=*(D!*(D!&7:6!67!<.7D0&%!
%(%.9A!6'*6!2*:!<.71)D%D!)( !OKFTh:!-70.6'!U,?!*(D!*Df0:6%D!0(D%.!6'%!*D1)&%!7-!6'%!?LP@!
F7(6.*&6!/*(*9%.#!@1%.*9%!*((0*+!*17)D%D!&7:6!-7.!&*<*&)6A!*(D!%(%.9A!-7.!&*+%(D*.!A%*.!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

8^Q10(!0E#0!%'!0E(!"#$#%%!&'()*+!0)#9L%'*!=#0#I!0E(!#90/#.!;#)0%9%;#0%1'!'/4>()!%:!`XI777!E1/:(E1.=:!#9)1::!M#E/!C8YI777DI!G%*!
A:.#'=!CX7I777DI!#'=!K#/%!C6PI777DNUE(!=%:9)(;#'9+!>(0$(('! 0E(!-('=1)e:!'/4>():!#'=!0E(!"#$#%%!&'()*+!0)#9L%'*!=#0#>#:(!
914(:!2)14!0E(!2#90!0E#0!"#$#%%!&'()*+!/:(=!0E(!'/4>()!12!E1/:(E1.=:!:0%;/.#0(=!%'!%0:!91' 0)#90!$%0E!0E(!-('=1) I!#'=!0E(!
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4N""!%:&*+*6%D!-7.!*!4NJA%*.!<%.)7D!2*:!6'%!R*:):!-7.!6'%!*(*+A:):#!$'%!$,L!'*:!
)(&7.<7.*6%D!*17)D%D!6.*(:=)::)7(!*(D!D):6.)R06)7(!&7:6:!)(67!6'%!*17)D%D!%(%.9A!*(D!
&*<*&)6A!&7:6:#!$'%!6)=%!1*+0%!7-!=7(%A!):!.%<.%:%(6%D!RA!*!D):&70(6!.*6%!7-!:)W!<%.&%(6#!
$'%!D):&70(6!.*6%!):!0:%D!67!&7(1%.6!*++!&7:6:!*(D!R%(%-)6:!67!*!d<.%:%(6!1*+0%e!-7.!
&7=<*.)(9!*+6%.(*6)1%!&7:6:!*(D!R%(%-)6:!)(!6'%!:*=%!A%*.h:!D7++*.:#!$*R+%!B!:'72:!?_4N" " !
6*.9%6:!-7.!?.79.*=!%+%&6.)&)6A!:*1)(9:!*(D!$,L`!*(D!6'%!?.79.*=!R0D9%6#"Q!

Table&5:&&Hawaii&Energy&Electricity&Savings&and&TRB&Targets&and&BudgetW&PY2011&
& LW& LWE& UVG& U10#.!G/=*(0&
Total&

8^IY78! 87aIZ77IY6Z! b88^I6X7IaY6! bX6I6`8IXP7!

2.3 State of Hawaii Context 

U6!):!)=<7.6*(6!67!&7(:)D%.!%&7(7=)&`!9%79.*<')&`!*(D!&+)=*6%!D)--%.%(&%:!2'%(!.%1)%2)(9!
6'%!?.79.*=`!*:!6'%:%!1*.)*(6:!%*&'!)(-+0%(&%!6'%!D%&):)7(:!:0..70(D)(9!.%:70.&%!
*++7&*6)7(!*(D!*--%&6!?.79.*=!<%.-7.=*(&%#!$'):!:%&6)7(!D):&0::%:!&7(6%W60*+!)::0%:!-7.!6'%!
:6*6%!7-!O*2*))!)(!7.D%.!67!<.71)D%!R*&S9.70(D!7(!'72!*(D!2'A!)6:!%(%.9A!%--)&)%(&A!
<.79.*=!<7.6-7+)7!):!0()V0%!*: !&7=<*.%D!67!76'%.!:6*6%:#!l%A!%+%=%(6:!)(&+0D%Y!

¥ $70.):=!*(D!*9.)&0+60.%!&7=<7:%!*!+*.9%!<7.6)7(!7-!%&7(7=)&!*&6)1)6Ab!
¥ @!6%=<%.*6%!&+)=*6%!=)()=)X%:!%(%.9A!(%%D:!6)%D!67!'%*6)(9!*(D!*).!&7(D)6)7()(9b!

*(D !
¥ @!')9'!D%<%(D%(&%!7(!<%6.7+%0=!-7.!%(%.9A!(%%D:!'%)9'6%(:!10+(%.*R)+)6A!67!<.)&%!

-+0&60*6)7(:#!

2.3.1 Climate 
$'%!=7:6!7R1)70:!D)--%.%(&%!R%62%%(!O*2*))!*(D!=0&'!7-!6'%!(*6)7(!):!)6:!&+)=*6%#!/7:6!7-!
6'%!):+*(D:!D7!(76!.%V0).%!'%*6)(9!)(!6'%!2)(6%.!=7(6':!k!%W&%<6!-7.!:7=%!7-!6'%!0<J&70(6.A!
.%9)7(:!*6!')9'%.!%+%1*6)7(:#!U(!4NNG`!O*2*))!.*6%D!-)-6AJ-).:6!*=7(9!*++!:6*6%:!)(!*1%.*9%!
'%*6)(9!D%9.%%JD*A:#!F7=<*.)(9!%--)&)%(&A!<.79.*=!<7.6-7+)7:!*&.7::!6'%!;#8#!.%-+%&6:!
1*.)%D!D%=*(D!-7.!'%*6)(9!*=7(9!R76'!.%:)D%(6)*+!*(D!R0:)(%::!&7(:0=%.:#!F77+)(9!):!*+:7!
7(+A!.%V0).%D!7(!*!A%*.J.70(D!R*:):!RA!<*.6:!7-!O*2*))`!*+6'709'!2'%(!&7=<*.%D!67!76'%.!
:6*6%:!)6!'*:!*!=0&'!')9'%.!.*(S)(9!-7.!&77+)(9!D%9.%%JD*A:#"I !

2.3.2 Economy 
O*2*))h:!R0:)(%::!:%&67.!):!&7=<7:%D!<.)=*.)+A!7-!:=*++!R0:)(%::%:!̀*(D!670.):=!):!*!=*f7.!
%&7(7=)&!D.)1%.#!$70.):6:!706(0=R%.!6'%!+7&*+!<7<0+*6)7(!RA!*!-)1%J67J7(%!.*6)7!%*&'!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
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Figure&1:&&Electricity&Cost&Comparison&
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Figure&2:&&Hawaii&Electricity&Consumption&1970W2010&
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Figure&3:&&Hawaii&Fossil&Fuel&Consumption&and&Expenditures&1970W2010&
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2.3.4 History of Conservation and Efficiency 
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2.4 Evaluation Overview 
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3. Evaluation Approach 
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3.1 Impact Evaluation 

3.1.1 Technical Reference Manual Review 
K(%.9A!*(D!D%=*(D!:*1)(9:!%:6)=*6%:!-7.!?.79.*=!=%*:0.%:!*(D!*&6)1)6)%:!*.%!*<<.71%D!
7(!*(! (H%"'0(!R*:):!*(D!=0:6!R%!D7&0=%(6%D!)(!*!$,/!<.%<*.%D!RA!6'%!?LP@!*(D!.%1)%2%D!
RA!6'%!K/q5!&7(6.*&67.#!$'%!$,/!=0:6!)(&+0D%!%:6)=*6%:!-7.!*++!<.%:&.)<6)1%!=%*:0.%:`!
*(D!D%:&.)<6)7(:!7-!&*+&0+*6)7(!=%6'7D7+79)%:!-7.!&0:67=!=%*:0.%: #!$'%!)(-7.=*6)7(!)(!6'%!
$,/!=0:6!R%!&7(:):6%(6!2)6'!6'%!)(-7.=*6)7(!)(!*(A!D*6*R*:%!7.!76'%.!677+!0:%D!67!
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.%&7==%(D*6)7(:!6'*6!'*D! (7 6!R%%(!)=<+%=%(6%D#!!!!

3.1.2 Verification Research 
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6'*6!.%-+%&6!6'%!<.7<7.6)7(!7-!=%*:0.%:!*(D!6'%).!*::7&)*6%D!:*1)(9:!6'*6!2%!1%.)-)%D!67!R%!
)(:6*++%D`!?.79.*=!V0*+)-A)(9!*(D!'*1)(9! *<<.7<.)*6%!:*1)(9:!&+*)=:#!!

g%!=0+6)<+)%D!6'%!627!:%6:!7-!.*6)7:!67!A)%+D!*!-)(*+!:%6!7-!overall+verification+and+
validation+ratios!6' *6!*.%!*<<+)%D!RA!<.79.*=!*(D!=%*:0.%!67!6'%!1*+0%:!-70(D!)(!6'%!
@((0*+!,%<7.6#!$'%!.%:0+6)(9!:*1)(9:!*.%!70.!)(D%<%(D%(6!*::%::=%(6!7-!6'%!1%.)-)%D!
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3.1.2.1 Savings Database Validation 
O*2*))! K(%.9A!<.71)D%D!6'%!K1*+0*6)7(!$%*=!2)6'!6'%!-)(*+!D*6*!-.7=!)6:!6.*&S)(9!:A:6%=!
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kWh Savings for Residential Peer Group Comparison 
@:!*!(%2!<.79.*= !*(D!*!=7.%!&7=<+)&*6%D!=%*:0.%!6'*(!=7:6!2%!1*+)D*6%`!2%!'%.%!D):&0::!
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Validated Savings for Residential Peer Group Comparison = Participantsi
i
∑ *Usagei * 0.0173

Where:
Participants = Number of participants receiving home energy reports in month i
Usage = Average household baseline electricity usage (kWh) in month i
i = Index for month of participation
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3.1.2.2 Measure Verification 
$'%!=%*:0.%!1%.)-)&*6)7(!.%:%*.&'!=%6'7D:!)(&+0D%D!-)%+D)(9!6%+%<'7(%!*(D!7( J:)6%!
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Sample Design 
g%!0:%D!<.79.*=!6.*&S)(9!D*6*!-.7=!6'%!-).:6!6'.%%!V0*.6%.:!7-!?_4N"" !*:!6'%!R*:):!-7.!6'%!
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-7.!*++!R06!6'%!FLKK/!<.79.*=!*(D!+*.9%!LKK/!<.7f%&6:#!g%!0:%D!6'):!:0R:%6!7-!6'%!-0++J
A%*.!?.79.*=!6.*&S)(9!D*6*R*:%!R%&*0:%!6'%!1%.)-)&*6)7(!.%:0+6:!2%.%!D0%!)(!6'%!-*++!7-!
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:)(&%!6'%!<.79.*=!D%:)9(!D)D!(76!&'*(9%!)(!6'%!-70.6'!V0*.6%.#!

O*2*))!K(%.9A!<.71)D%D!6'%!K1*+0*6)7(!$%*=!*(!%W6.*&6!7-!6'%!?.79.*=!6.*&S)(9!D*6*R*:%!
&71%.)(9!6'%!-).:6!6'.%%!V0*.6%.:!7(!@<.)+!4B`!4N"4#!@DD)6)7(*+!<*.6)&)<*(6J+%1%+!)(-7.=*6)7(!
:<%&)-)&!67!6'%!LKK/!<.79.*=!2*:!D72(+7*D%D!-.7=!6'%!O*2*))!K(%.9A!<.79.*=!6.*&S)(9!
D*6*R*:%!7(!/*A!"C`!4N"4#!g%!0:%D!6'):!D*6*:%6!67!D%1%+7<!:*=<+%:!-7.!<'7(%!*(D!7(J:)6%!
:0.1%A:`!2')&'!2%!0:%D!67!1%.)-A!,KK/`!LKK/!*(D!FLKK/!<.79.*= !=%*:0.%:#!
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$*R+%!G!&7=<*.%:!6'%!-).:6JA%*.!(%6!%(%.9A!:*1)(9:!&71%.%D!RA!6'%!:*=<+%!67!6'%!676*+!
:*1)(9:!&+*)=%D!RA!6'%!?.79.*=#!$'%!-).:6!627!&7+0=(:!)(D)&*6%!6'%!:%&67.!*(D!)(D)1)D0*+!
<.79.*=`!6'%!6').D!&7+0=(!+):6:!6'%!-).:6JA%*.!(%6!%(%.9A!:*1)(9:!&+*)=:!.%<.%:%(6%D!RA!6'%!
:*=<+%`!6'%!-70.6'!&7+0=(!)(&+0D%:!6'%!-).:6JA%*.!(%6!%(%.9A!:*1)(9:!&+*)=:!.%<.%:%(6%D!RA!
6' %!-0++JA%*.!<*.6)&)<*6)7(!D*6*R*:%`!*(D!6'%!-)-6'!&7+0=(!:'72:! 6'%!-.*&6)7(!-0++JA%*.!
%(%.9A!:*1)(9:!.%<.%:%(6%D!RA!6'%!:*=<+%#!!

$'%!:*=<+%!.%<.%:%(6:!4Q!<%.&%(6!7-!6'%!-0++JA%*.!?.79.*=!:*1)(9:#!@<<%(D)W!L!<.71)D%:!
=7.%!D%6*)+!7(!70.!:*=<+)(9!*<<.7*&'#!

Table&6:&Net&Energy&Savings&for&Measure&Verification&Sample&as&a&Fraction&of&the&Participant&
Population,&by&Sector&and&Program&–&PY2011&

!
Notes: 

1 Sample pulled from Q1-Q3 data for small projects and from full-year data for large projects.  
2The CBEEM sample included one project that was selected from the frame the savings of which accrued to the BESM 
program because its measure description indicated ÒCBEEM.Ó  

3 Sample pulled from the full-year data.  
4 Sample pulled from Q1-Q3 data only.  
5 Sample pulled from Q1-Q3 data for downstream customers and from full-year data for upstream CFLs.  
6 The CBEEM sample frame included two BESM sites with measure descriptions indicating ÒCBEEM.Ó 

Data Collection 
$'%!K1*+0*6)7(!$%*=!)=<+%=%(6%D!*!1*.)%6A!7-!.%:%*.&'!=%6'7D:!67!1%.)-A!?.79.*=!
=%*:0.%!)(:6*++*6)7(:!*(D!?.79.*=!V0*+)-)&*6)7(:#!$'%!.%:%*.&'!*<<.7*&'!1*.)%D!R*:%D!7(!
6'%!6A<%!7-!&0:67=%.#!

/7:6! ?.79.*=!<*.6)&)<*(6:!2%.%!dD72(:6.%*=e!&0:67=%.:!2'7!+)1%D!)(!*!.%:)D%(6)*+!'7=%!
7.!7<%.*6%D!*!&7==%.&)*+`!)(D0:6.)*+!7.!971%.(=%(6!-*&)+)6A!]dR0:)(%::!&0:67=%.:e^̀!*(D!

Sector Program Sample-
Total-Program-

Savings

Business'Energy'Efficiency'Measures1 0 '''''34,929,190' 0%
Business'Energy'Systems'Management2 0 ''''''''''966,110' 0%
Business'Hard'to'Reach 0 '''''''1,657,404' 0%
Custom'Business'Energy'Efficiency'Measures3 29,441,581 623,598,513 40%
Business-Total --25,587,139- -----61,151,217- 42%

Residential
Residential'Energy'Efficiency'Measures5 ''''''''301,995' '''''65,511,035' 0%
Residential'Energy'Systems'Management4 ''''''923' ''''''''91,481' 1%
Residential'Hard'to'Reach3 '''''''''F''''''''''2,032,234' 0%
Residential-Total --------302,918- -----67,634,750- 0%

Total --25,890,057- ---128,785,967- 20%

FirstDYear-Gross-Savings-
(kWh) Sample-as-a-

%-of-Total-
Program-
Savings

Business
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.%6*)+%.:#!$'%!.%6*)+%.:!<*::!7(!6'*6!D):&70(6!D).%&6+A!67!&0:67=%.:!2'7!R0A!FP>:!*(D!
.%&%)1%!6'%).!D):&70(6!1)*!*!<7)(6J7-J:*+%!.%R*6%!6'*6!):!.%D%%=%D!)(:6*(6+A!*6!6'%!6)=%!7-!
<0.&'*:%#!!

,%:%*.&'!=%6'7D:!0:%D!-7.!6'%!D72(:6.%*=!&0:67=%.:!)(&+0D%D!6%+%<'7(%!:0.1%A:!67!
&7(-).=!6'*6!&0:67=%.:!.%&%)1%D!*!.%R*6%`!R709'6!<.79.*=JV0*+)-A)(9!%V0)<=%(6`!*(D!
<.%:%(6+A!'*D!6'%!%V0)<=%(6!)(:6*++%D!*(D!7<%.*6)7(*+#!K1%.9.%%(!*+:7!&7(D0&6%D!7(J:)6%!
:0.1%A:!*(D!.%1)%2%D!<.7f%&6!-)+%:!67!&7(-).=!:*1)(9:!-7.!+*.9%!*(D!&0:67=!R0:)(%::!
<.7f%&6:#!P7.!?_4N""!6'%!O$, !1%.)-)&*6)7(!2*:!&7(D0&6%D!*:!*!:<76!&'%&S!67!%(:0.%!6'*6!
6.*&S)(9!)(-7.=*6)7(!2*:!.%&7.D%D!&7..%&6+A!*(D!6'*6!%V0)<=%(6!2*:!D):6.)R06%D!*&&7.D)(9!
67!<.767&7+:!%:6*R+):'%D!RA!6'%!F7(6.*&6!/ *(*9%.#!P7.!0<:6.%*=!FP>:`!2%!<%.-7.=%D!*!
:6.%*=+)(%D!1*+)D*6)7(!7-!)(17)&%:!*(D!=%*:0.%!D%:&.)<6)7(:!67!%(:0.%!6'*6!6'%!V0*(6)6)%:!
&+*)=%D!=*6&'%D!6'%!D*6*R*:%!*(D!6'%!@((0*+!,%<7.6!*(D!6'*6!*!:*=<+%!7-!=%*:0.%:!2%.%!
-70(D!67!R%!?.79.*= !V0*+)-A)(9#!

$'%!-7++72)(9!):!*!R.)%-!D%:&.)<6)7(!7-!6'%!=%6'7D:!0:%D!67!1%.)-A!=%*:0.%!)(:6*++*6)7(:!*(D!
?.79.*=!V0*+)-)&*6)7(:#!

¥ Telephone+Surveys.+8/8`!*!O*2*)) JR*:%D!6%+%<'7(%!:0.1%A!.%:%*.&'!-).=`!
&7(D0&6%D!&7=<06%.J*::):6%D!6%+%<'7(%!)(6%.1)%2!]F@$U^!:0.1%A:!-7.!R76'!
.%:)D%(6)*+!*(D!R0:)(%::!&0:67=%.:!)(!6'%!:0==%. !7-!4N"4#!$'%!:0.1%A:!)(&+0D%D!
V0%:6)7(:!67!1%.)-A!6'*6!6'%!&0:67=%.!'*D!.%&%)1%D!*!.%R*6%!-7.!*!?.79.*=!=%*:0.%`!
)(:6*++%D!6'%!=%*:0.%`!*(D!6'*6!6'%!=%*:0.%!2*:!:6)++!7<%.*R+%#!$'%!6%+%<'7(%!
:0.1%A:!2%.%!&7(D0&6%D!2)6'!*!:*=<+%!7-!<*.6)&)<*(6:!-.7=!,KK/ !*(D!,K8/ `!*(D!
6'7:%!2'7!)(:6*++%D!:=*++!*(D!=%D)0=!<.7f%&6:!6'.709' !LKK/#!!
!
$7!D%6%.=)(%!6'%!*++7&*6)7(!-7.!.%:)D%(6)*+!&0:67=%.:`!2%!-).:6!&7(:6.0&6%D!*!
<.7<7.6)7(*+!*++7&*6)7(!7-!3BN!:*=<+%!<7)(6:!R*:%D!7(!6'%!<%.&%(6*9%!7-!%(%.9A!
:*1)(9:!7-!%*&'!=%*:0.%i):+*(D!&7=R)(*6)7(#!g%!6'%(!*Df0:6%D!6'%!6*.9%6!:*=<+%!67!
%(:0.%!*!=)()=0=!( 0=R%.!7-!:*=<+%!<7)(6:!RA!:6.*6*!]9%79.*<'A!*(D!=%*:0.%!
&*6%97.A^!67!*..)1%!*6!6'%!:*=<+%!*++7&*6)7(#!g%!)(&.%*:%D!6'%!:*=<+%!*++7&*6)7(!-7.!
&%.6*)(!=%*:0.%!&*6%97.)%:!*(D!O*2*))!*(D!/*0)!F70(6)%:!67!%(:0.%!*D%V0*6%!
:*=<+%!-7.!):+*(D:!76'%.!6'*(!T*'0#!$'%!:0.1%A!6*.9%6%D!3BN!&0:67=%.:`!*DD.%::)(9!
0<!67!627!=%*:0.%:!<%.!&0:67=%.#!
!
[ 0%!67!6'%!:=*++!(0=R%.!7-!L0:)(%::!?.79.*=! <*.6)&)<*(6:!*&.7::!*++!):+*(D:`!(7!
:*=<+%!*++7&*6)7(!2*:!=*D%#!U(:6%*D`!*!&%(:0:!7-!*++!<*.6)&)<*(6:!2*:!<0.:0%D!)(!*(!
%--7.6!67!&7=<+%6%!6'%!6*.9%6!(0=R%.!7-!BN!:0.1%A:#!8)(&%!6'%!:0.1%A!*DD.%::%D!0<!67!
627!=%*:0.%:!-7.!<*.6)&)<*(6:!2'7!)(:6*++%D!=7.%!6'*(!7(%!=%*:0.%`!6'%!(0=R%.!7-!
&7=<+%6%D!:0.1%A:!*6!6'%!=%*:0.%!+%1%+!2*:!%W<%&6%D!67!%W&%%D!BN#!!
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8/8!&7=<+%6%D!3IN!.%:)D%(6)*+!:0.1%A:!&71%.)(9!CN"!=%*:0.%:!*(D!BN!R0:)(%::!
:0.1%A:!&71%.)(9!BM!=%*:0.%:#3N!

¥ Customer+onTsite+surveys+and+document+reviews.+/)&'*%+:!K(%.9A!&7(D0&6%D!*!
:*=<+%!7-!7(J:)6%!:0.1%A:!7-!=%*:0.%:!)(:6*++%D!)(!R0:)(%::!+7&*6)7(:!-7.!FLKK/!*(D!
+*.9%!LKK/!<.7f%&6:!67!1%.)-A!6'*6!6'%!=%*:0.%:!2%.%!)(:6*++%D`!6'*6!6'%A!V0*+)-)%D!
-7.!6'%!?.79.*=`!*(D!2%.%!7<%.*6)7(*+#!!

$'%!LKK/!7( J:)6%!:*=<+%!2*:!9%(%.*6%D!RA!6*S)(9!*!.*(D7=!:6.*6)-)%D!:*=<+%!R*:%D!
7(!%(%.9A!:*1)(9:!-.7=!6'%!3G!<.7f%&6:!2)6'!6'%!')9'%:6!:*1)(9:!-.7=!\"J\C !
].%<.%:%(6)(9!4Q!<%.&%(6!7-!676*+!LKK/!:*1)(9:^#3" !P)1%!LKK/!:)6%:!'*D!7(J:)6%!*(D!
D7&0=%(6!.%1)%2:`!*(D!-)1%!'*D!D7&0=%(6!.%1)%2:!7(+A#!

$'%!R0:)(%::!7( J:)6%!:0.1%A:!*+:7!:0<<7.6%D!6'%!%(9)(%%.)(9!*(*+A:%:!<%.-7.=%D!7(!
*++!&0:67=!=%*:0.%:#![0.)(9!6'%!7(J:)6%!1):)6:`!6'%!V0*(6)6A!7-!)(:6*++%D!%V0)<=%(6!
2*:!1%.)-)%D!RA!)(:<%&6)7(`!*(D!%V0)<=%(6!(*=%<+*6%!)(-7.=*6)7(!2*:!.%&7.D%D#!
$'%:%!627!<)%&%:!7-!)(-7.=*6)7(!2%.%!0:%D!67!%(:0.%!6'%!)(:6*++%D!%V0)<=%(6!2*:!
&7(:):6%(6!2)6'!6'%!)(-7.=*6)7(!<.%:%(6%D!)(!6'%!*<<+)&*6)7(`!*(D!2*:! ?.79.*=!
V0*+)-A)(9#!@DD)6)7(*++A`!2%!&7++%&6%D!7<%.*6)7(*+!&'*.*&6%.):6)&:!:0&'!*:!
6%=<%.*60.%!:%6!<7)(6:`!7<%.*6)(9!:&'%D0+%:`!6A<)&*+!+7*D)(9!&'*.*&6%.):6)&:`!R*:%+)(%!
:A:6%=!%V0)<=%(6!*(D!R*:%+)(%!:A:6%=!7<%.*6)7(*+!D%6*)+:#!$'):!)(-7.=*6)7(!2*:!
0:%D!67!1%.)-A!6'%!*&&0.*&A!7-!*(A!7.)9)(*+!&*+&0+*6)7(:!*(D!67!D%6%.=)(%!)-!
&0:67=%.h:!*&60*+!7<%.*6)7(!2*:!&7(:):6%(6!2)6'!?.79.*=!*::0=<6)7(:# !

P7.!6'%!FLKK/!<.79.*=`!*!.*(D7=!:6.*6)-)%D!:*=<+)(9!*<<.7*&'!06)+)X%D!-70.!
D)--%.%(6!:6.*6*!R*:%D!7(!%(%.9A!:*1)(9:!6'*6!)(&+0D%D!*++!<.79.*=! <.7f%&6:#!T-!6'%!
4QI!&0:67=!<.7f%&6:`!"N!'*D!R76'!7( J:)6%!:0.1%A:!*(D!D7&0=%(6!.%1)%2:`!*(D!-)1%!
'*D!D7&0=%(6!.%1)%2:!7(+A#!

¥ Upstream+CFL+verification#!g%!.%1)%2%D!*!.*(D7=!:6.*6)-)%D!:*=<+%!7-!)(17)&%:!
.%<.%:%(6)(9!6'%!67<!MB!<%.&%(6!7-!:*1)(9:!)(&+0D%D!)(!6'%!?.79.*=!6.*&S)(9!D*6*!67!
%(:0.%!6'*6!6'%A!=*6&'%D!)(17)&%!D%6*)+!-.7=!6'%!O*2*))!K(%.9A!<.79.*=!6.*&S)(9!
D*6*R*:%#!P7.!6'):!:*=<+%!7-!)(17)&%:!2%!&7=<*.%D!FP>!V0*(6)6)%:!*(D!:*1)(9:!
*9*)(:6!6'%!)(17)&%!D%6*)+!)(!6'%!6.*&S)(9!D*6*R*:%!*(D!&7(-).=%D!6'*6!<.7D0&6:!*.%!
?.79.*= !V0*+)-A)(9!]%#9#`!=*6&')(9!6'%!0()V0%!.%6*)+!<.7D0&6!(0=R%.!2)6'!6'%!
KHK,E_!8$@,!2%R:)6%#^34!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

X7!Q10(!0E#0!21)!35677P!#'=!356787I!$(!91'=/90(=!#!'(:0(=!:#4;.(!12!1'<:%0(!-()%2%9#0%1'!:/)-(+:!21)!)(:%=('0%#.!;)1*)#4:!#'=!
:4#.._4(=%/4!;)1 c(90:!$%0E%'!0E(!G&&K!;)1*)#4N!W(!21/'=!-()+!E%*E!-()%2%9#0%1'!)#0(:N!H1)!356788I!$(!91'=/90(=!1'.+!
0(.(;E1'(!-()%2%9#0%1'!:/)-(+:!21)!0E%:!:/><:#4;.(!12!0E(!;#)0%9%;#'0!;1;/.#0%1'I!)(:()-%'*!1'<:%0(!:/)-(+:!21)!0E(!9/:014!#'=!
.#)*(!>/:%'(::!;)1c(90:N!UE%:!2)((=!/;!(-#./#0%1'!>/=*(0!21)!10E()!;/);1:(:I!'10#>.+!#!>#:(.%'(!:0/=+!01!#::(::!#;;.%#'9(!#'=!
(m/%;4('0!:#0/)#0%1'I!#'=!>/%.=%'*!9E#)#90()%:0%9:!0E)1/*E1/0!0E(!:0#0(N!

X8!UE(!:#4;.(!2)#4(!12!0E(!01;!X^!:%0(:!$#:!;/..(=!%'!0$1!:0#*(:N!H%):0I!0E(!01;!66!:%0(:!2)14!0E(!n8<nX!3)1*)#4!0)#9L%'*!=#0#!
$()(!;/..(=I!#'=!0E('!#'10E()!8Y!:%0(:!$()(!;/..(=!2)14!0E(!nY!=#0#N!UE(!9/0122!;1%'0!21)!>10E!%0()#0%1':!$#:!>#:(=!1'!;)1c(90:!
9.#%4%'*!41)(!0E#'!8Z7I777!LWE!:#-%'*:N!

X6!UE%:!)(-%($!$#:!:0)(#4.%'(=!2)14!1/)!#;;)1#9E!0E(!;)%1)!0$1!+(#):I!21)!$E%9E!$(!/'=()011L!#!0E%)=!:0#*(!%'-1.-%'*!#!41)(!
=(0#%.(=!)(-%($!12!#!:#4;.(!12!#90/#.!%'-1%9(:N!G10E!+(#):!$(!21/'=!0E#0!877!;()9('0!12!0E(!%'-1%9(:!$()(!-#.%=#0(=!#*#%':0!0E(!
;)1*)#4!0)#9L%'*!=#0#N!
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3.1.2.3 HTR Verification 
@:!<*.6!7-!6'%!71%.*++!?.79.*=!:*1)(9:!1%.)-)&*6)7(`!2%!&7(D0&6%D!*DD)6)7(*+!1%.)-)&*6)7(!
27.S!7(!6'%!FP>:!D):6.)R06%D!6'.709'! 6'%!,O$,!<.79.*=!*(D!@?8 : !D):6.)R06%D!6'.709'!6'%!
LKK/`!,KK/!*(D!,O$,!<.79.*=: #!P7.!?_4N""!6' %!O$, !1%.)-)&*6)7(!2*:!&7(D0&6%D!67!
%(:0.%!6'*6!6.*&S)(9!)(-7.=*6)7(!2*: !R%)(9!.%&7.D%D!&7..%&6+A!*(D!6'*6!%V0)<=%(6!2*:!
R%)(9!D):6.)R06%D!)(!*&&7.D*(&%!2)6'!<.767&7+:!%:6*R+):'%D!RA!6'%!F7(6.*&6!/*(*9%. #!U(!6'%!
?_4N"4!%1*+0*6)7(!&A&+%`!2%!2)++!&7(D0&6!*!=7.%!%W6%(:)1%!1%.)-)&*6)7(!7-!0<:6.%*=!
%V0)<=%(6!*(D!2)++!.%V0%:6!0<:6.%*=!6.*&S)(9!)(-7.=*6)7(!*(D!D7&0=%(6*6)7(!*:!<*.6!7-!
70.!A%*.J%(D!D*6*!.%V0%:6#!

$'%!FP>!*(D!@?8!1%.)-)&*6)7(!-7.!?_4N""!2*:!&7(D0&6%D!)(!6'.%%!<*.6:Y!

"# F'%&S)(9!&7=<+)*(&%!2)6'!6'%!D7&0=%(6*6)7(!.%V0).%=%(6:!:%6!-7.6'!RA!6'%!
F7(6.*&6!/ *(*9%.!)(!*!=%=7.*(D0=!D*6%D!T&67R%.!B`!4N""b!

4# 5%.)-A)(9!V0*(6)6)%:!7-!%V0)<=%(6!R%62%%(!6.*&S)(9!:<.%*D:'%%6:`!-)(*+!<.79.*=!
D*6*`!*(D!6'%!@((0*+!,%<7.6b!*(D!

3# ,%1)%2)(9!*!:*=<+%!7-!D):6.)R06)7(!+79:!-.7=!9)1%*2*A!*(D!%W&'*(9%!%1%(6:!̀*(D!
&7=<*.)(9! .%+*6%D!V0*(6)6)%:!67!6'%!6.*&S)(9!:<.%*D:'%%6:#!
!

$7!&7(D0&6!6'%!O$, !FP>!*(D!@?8!%V0)<=%(6!.%1)%2`!O*2*))!K(%.9A!<.71)D%D!6'%!
K1*+0*6)7(!$%*=!2)6'!6.*&S)(9!:<.%*D:'%%6:!-7.!6'%!-0++!<.79.*=! A%*.!2)6'!<0.&'*:%!*(D!
D):6.)R06)7(!)(-7.=*6)7(!-7.!R76'!FP>:!*(D!@?8:`!*+7(9!2)6'! *!:*=<+%!7-!D):6.)R06)7(!+79:!
-.7=!9)1%*2*A!7.!%W&'*(9%!%1%(6:!)(!6'%!&7==0()6A#!

$7!&'%&S!&7=<+)*(&%!2)6'!6'%!D7&0=%(6*6)7(!.%V0).%=%(6:`!6'%!K1*+0*6)7(!$%*=!.%1)%2%D!
6'%!6.*&S)(9!:<.%*D:'%%6:!*(D!D):6.)R06)7(!+79:!-7.!)(-7.=*6)7(!:0&'!*:!.%&%)<6:!-7.!
%V0)<=%(6!<0.&'*:%:`!(0=R%.!*(D!D%:&.)<6)7(!7-!0()6:!9)1%(!67!6').D!<*.6)%:`!(0=R%.!*(D!
D%:&.)<6)7(!7-!0()6:!D):6.)R06%D!67!%(D!0:%.:`!*(D!D*6%:!*(D!(*60.%!7-!D):6.)R06)7(!%1%(6:#!

@-6%.!70.!.%1)%2!7-!D7&0=%(6*6)7(`!2%!&7=<*.%D!6'%!V0*(6)6)%:!:'72(!)(!6'%!FP>!*(D!@?8!
6.*&S)(9!:<.%*D:'%%6:!67!6'%!V0*(6)6)%:!.%-+%&6%D!)(!6'%!@((0*+!,%<7.6!*(D!6'%!-)(*+!
?.79.*=!D*6*#!P)(*++A`!2%!.%1)%2%D!6'%!:*=<+%!7-!D):6.)R06)7(!+79:!-.7=!&7==0()6A!%1%(6:!
*(D!&7=<*.%D!6'%!V0*(6)6)%:!+799%D!7(!<*<%.!67!6'%!V0*(6)6)%:!.%-+%&6%D!)(!6'%!6.*&S)(9!
:<.%*D:'%%6:#!!

3.1.2.4 Analysis 
g%!0:%D!6'%!D*6*!&7++%&6%D!-.7=!6'%!:0.1%A:`!<.7f%&6!.%1)%2:!*(D!)(17)&%!*0D)6:!67!D%1%+7<!
1%.)-)&*6)7(!.*6)7:!RA!<.79.*=!*(D!=%*:0.%!&*6%97.A`!2')&'!*.%!6'%!-.*&6)7(!7-!%(%.9A!
:*1)(9:!1%.)-)%D!67!R%!)(:6*++%D!*(D!?.79.*= !V0*+)-A)(9#!g'%( !:*=<+%:!2%.%!0:%D`!2%!
D%1%+7<%D!:*=<+%!2%)9'6:!:7!6'*6!.%:0+6:!*.%!.%-+%&6)1%!7-!6'%!<7<0+*6)7(!7-!<*.6)&)<*6)(9!
&0:67=%.:#!

P7.!endTuse+customers`!*!=%*:0.%!2*:!&70(6%D!*:!1%.)-)%D!)-Y!

¥ $'%!.%:<7(D%(6!.%&*++%D!.%&%)1)(9!*!.%R*6%!7.!2%!&7(-).=%D!6'%!.%:<7(D%(6!
.%&%)1%D!*!.%R*6%!&'%&S!R*:%D!7(!?.79.*=! D*6*R*:%!&'%&S!-)%+D:b!
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¥ $'%!=%*:0.%!2*:!?.79.*= !V0*+)-A)(9!R*:%D!7(!&7(-).=)(9!6'%!=7D%+!(0=R%.!
*9*)(:6! ?.79.*=!V0*+)-)&*6)7(:b!!

¥ $'%!:*1)(9:!)(<06:!*(D!&*+&0+*6)7(:!2%.%!*<<.7<.)*6%!*(D!*&&0.*6%b!*(D!
¥ $'%!%V0)<=%(6!2*:!:6)++!7<%.*R+%!*(D!)(!0:%#!!

g %!.%+)%D!7(!&0:67=%.:!67!<.71)D%!6'):!)(-7.=*6)7(!)(!6%+%<'7(%!:0.1%A:#!g%!D%1%+7<%D!*(!
)()6)*+!1%.)-)&*6)7(!.*6)7!%V0*+!67!6'%!-.*&6)7(!7-!=%*:0.%:!1%.)-)%D!RA!6%+%<'7(%!-7.!%*&'!
:6.*60=#!

P7.!large+and+custom+business+facilities!6'*6!2%.%!.%1)%2%D!RA!%(9)(%%.:!R*:%D!7(!
%+%&6.7()&!<.7f%&6!-)+%:!*(D!7( J:)6%!:0.1%A:`!2%!*66%=<6%D!67!&7(-).=!6'%!%(%.9A!:*1)(9:!
&+*)=:!)(!6'%!D*6*R*:%#!g%!.%1)%2%D!1%(D7.!.%&7.D:`!7R:%.1%D!%V0)<=%(6!:)X%!*(D!
:<%&)-)&*6)7(:!7(J:)6%̀!*(D!)(6%.1)%2%D!&0:67=%.:#!g%!D%1%+7<%D!1%.)-)&*6)7(!.*6)7:!-7.!
%*&'!<.7f%&6!R*:%D!7(!6'%!%(%.9A!:*1)(9:!6'*6!2%!&70+D!&7(-).=#!g'%( !2%!&70+D!(76!
&7(-).=!6'%!%(%.9A!:*1)(9:`!2%!.%+)%D!7(!*6!+%*:6!627!:70.&%:!7-!)(-7.=*6)7(!]%#9#`!*!:)6%!
:0.1%A!&7=R)(%D!2)6'!*!<.7f%&6!-)+%!.%1)%2^#!

g%!*<<+)%D!6'%!1%.)-)&*6)7(!.*6)7:!RA!<.79.*=!*(D!=%*:0.%!6'*6!2%!D%1%+7<%D!R*:%D!7(!6'%!
<.7&%::!D%:&.)R%D!*R71%!67!6'%!-)(*+!?.79.*=!6.*&S)(9!D*6*R*:%`!2')&'!&71%.%D!6'%!%(6).%!
?_4N"" #!P7.!0<:6.%*=!FP>:!*(D!,O$,!=%*:0.%:!-7.!2')&' !2%!&7(D0&6%D!*!:6.%*=+)(%D!
1%.)-)&*6)7(!6'):!A%*.`!2%!0:%D!6'%!*1%.*9%!71%.!6'%!.%:)D%(6)*+!:%&67.!:*1)(9:!]MM!<%.&%(6^`!
2')&'!):!1%.A!&+7:%!67!6'%!"NN!<%.&%(6!.*6)7!0:%D!)(!6'%!<.)7.!627!%1*+0*6)7(!&A&+%:!*(D!
.%:0+6)(9!-.7=!=7.%!.7R0:6!1%.)-)&*6)7(!%--7.6:#!!

3.1.3 Upstream Lighting Program Analysis 
L%&*0:%!+)9'6)(9!=%*:0.%:!&7(6.)R06%!*!:)9()-)&*(6!<7.6)7(!7-!O*2*))!K(%.9A!:*1)(9:`!2%!
&7(D0&6%D!*!:<%&)*+!*(*+A:):!7-!6'%!0<:6.%*=!+)9'6)(9!<.79.*=`!2')&'!<.71)D%:!)(&%(6)1%:!
67!.%6*)+!:67.%:!6'*6!D):<+*A!*(D!:%++!%(%.9A!%--)&)%(6!+)9'6)(9!<.7D0&6:#!8*+%:!.%&7.D:!-7.!
V0*+)-A)(9!+)9'6)(9!=%*:0.%:!*6!<*.6)&)<*6)(9!.%6*)+%.:!-7.!6'%!<*:6!6'.%%!<.79.*=! A%*.:!
]?_4NNMJ?_4N""^!2%.%!.%1)%2%D!67!D%6%.=)(%!6'%!(0=R%.!7-!V0*+)-A)(9!=%*:0.%:!:7+D!
6'.709'!6'%!<.79.*=!%*&'!A%*.!)(!%*&'!7-!6'.%%!<*.6)&)<*6)(9!&70(6)%:!RA!+*=<!6A<%!*(D!
:67.%!6A<%`!*:!2%++!*:!6'%!.%+*6)1%!D):6.)R06)7(!7-!.%R*6%!D7++*.:#!

3.1.4 Residential Peer Group Comparison Program Assessment 
T0.!.%:%*.&'!=%6'7D:!&7(:):6%D!7-!627!&7=<+%=%(6*.A!*(*+A:):!*&6)1)6)%:Y!

"# @!<'7(%!:0.1%A!7-!<.79.*=! <*.6)&)<*(6:!*(D!*!&7(6.7+!9.70<!6'*6!:7+)&)6%D!
)(-7.=*6)7(!7(!'72!6'%! OK, !)(-+0%(&%D!%(%.9A!0:*9%b!*(D!

4# @!R)++)(9!.%9.%::)7(!7(!*!:*=<+%!7-!&0:67=%.:!*(D!*!&7(6.7+!9.70<!67!D%1%+7<!*(!
)(D%<%(D%(6!%:6)=*6%!7-!%(%.9A!:*1)(9:#!

3.1.4.1 Phone Survey 
8/8! &7(D0&6%D!*!<'7(%!:0.1%A!7-!3NN!?EF!<*.6)&)<*(6:!*(D!3NN!<%7<+%!)(!*!&7(6.7+!9.70<!
)(!a*(0*.A!4N"4#!$'%!:0.1%A!)(&+0D%D!R*66%.)%:!-7.!6'%!67<)&:!:0==*.)X%D!)(!$*R+%!Q#!!
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Table&7:PGC&Assessment&Phone&Survey&Batteries&
Battery! Information&to&be&Collected!
Recollection&of&the&program! B1'2%)4!%2!0E(!E1/:(E1.=!)(9#..:!)(9(%-%'*!0E(!"&VI!#'=!%2!0E(+!

E#-(!)(#=!%0N!
Influence&of&the&program! n/(:0%1':!)(*#)=%'*!9E#'*(:!%'!>(E#-%1)I!#:L%'*!#>1/0!>(E#-%1):!

)(9144('=(=!>+! -('=1)! 01!;#)0%9%;#'0:I!2)14!0E(!V(;1)0:!:('0!
01!;#)0%9%;#'0:!=/)%'*!%0:!%4;.(4('0#0%1'!%'!"#$#%%N!

CFL&purchases! "#:!0E(!E1/:(E1.=!;/)9E#:(=!BHJ:!:%'9(!)(9(%-%'*!0E(!"&VI!#'=!
=%=!0E(!"&V!%'2./('9(!0E(!;/)9E#:(!=(9%:%1'N!UE(!m/(:0%1':!#:L!
#>1/0!'/4>()!12!BHJ:!;/)9E#:(=I!.19#0%1'!12!;/)9E#:(!#'=!10E()!
%'21)4#0%1'!0E#0!#..1$:!/: I!$%0E!)(#:1'#>.(!9()0#%'0+I!01!
=(0()4%'(!%2!0E(+!$()(!;)1*)#4!>/.>:I!#'=!$E(0E()!0E(!BHJ:!#)(!
%':0#..(=N!

Appliance&purchases! "#:!0E(!E1/:(E1.=!;/)9E#:(=!#'+!)(>#0(=!('()*+!(22%9%('0!
#;;.%#'9(:!:%'9(!)(9(%-%'*!0E(!"&VI!#'=!=%=!0E(!"&V!%'2./('9(!
0E(!;/)9E#:(!=(9%:%1'N!

Billing&analysis&battery! U1!(d;.#%'!#'+!9E#'*(:!%'!('()*+!/:#*(!#::19%#0(=!$%0E!
>(E#-%1):!#'=!9E#'*(:!1/0:%=(!0E(!3iB !#'=! 10E()!"#$#%%!&'()*+!
;)1*)#4:N !

Home&and&household&
characteristics!

G#:%9!%'21)4#0%1'!#>1/0!0E(!=$(..%'*!#'=!914;1:%0%1'!12!0E(!
E1/:(E1.=!01!:/;;1)0!=(41*)#;E%9!C#'=!1;0%1'#.!>%..%'*D!
#'#.+:(:N!

!

3.1.4.2 Billing Analysis 
$'%!:%&7(D!*(*+A:):!&7=<7(%(6!2*:!*!R)++)(9!.%9.%::)7(!&7(D0&6%D!0:)(9!D*6*!7(!6'%!
<*.6)&)<*(6!9.70<!*(D!*!.*(D7=+A!:%+%&6%D!&7(6.7+!9.70<#!!

$'%!R)++)(9!.%9.%::)7(!*(*+A:):!2*:!:6.0&60.%D!67!*&&7=<+):'!6'%!-7++72)(9!.%:%*.&'!
7Rf%&6)1%:Y!!

¥ [%1%+7<!*(!)(D%<%(D%(6!%:6)=*6)7(!7-!<.79.*= !:*1)(9:#!!
¥ [%6%.=)(%!6'%!%--%&6!7(!:*1)(9:!%:6)=*6)7(!7-!:&.%%()(9!706+)%.:!)(!6'%!D*6*#!
¥ 5%.)-A!6'%!&7(6.7+!9.70<!):!:6*6):6)&*++A!:)=)+*.!67!6'%!<*.6)&)<*(6!9.70<#!
¥ \0*(6)-A!6'%!)=<*&6!7-!D70R+%!&70(6)(9!%(%.9A!:*1)(9:!D0%!67!<*.6)&)<*6)7(!)(!76'%.!

O*2*))!K(%.9A!<.79.*=:#!!
!

$7!*DD.%::!6'%:%!)::0%:`!6'%!K1*+0*6)7(!$%*=!D%1%+7<%D!627!-)W%D!%--%&6:!R)++)(9!.%9.%::)7(!
=7D%+:!0:)(9!=7(6'+A!<*(%+!R)++)(9!D*6*!-7.!6'%!?_4N"N!?EF!<)+76!<.79.*=!<*.6)&)<*(6:!
&7++%&6%D!-.7=!@<.)+!4N"N!67!/*A!4N"4#!!

$'%!-).:6!=7D%+!%:6)=*6%:!&'*(9%:!)(!'70:%'7+D!=7(6'+A!%(%.9A!&7(:0=<6)7(!-.7=!6'%!<.%J
.%<7.6!<%.)7D!67!6'%!<7:6J.%<7.6!<%.)7D!*(D!R%62%%(!6'%!&7(6.7+!*(D!<*.6)&)<*(6!9.70<:!
2')+%!&7(6.7++)(9!-7.!&'*(9%:!)(!2%*6'%.#!$'%!:<%&)-)&*6)7(!7-!6'):!=7D%+!):!R*:%D!7(!=7D%+:!
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0:%D!)(!<.%1)70:!)(D0:6.A!%1*+0*6)7(:!7-!6'%!T<72%.!<.79.*=#33!L%&*0:%!2%!*.%!(76!*2*.%!
7-!6'%!=%6'7D!6'%!1%(D7.!0:%: !67!%:6)=*6%!:*1)(9:`!2%!0:%!6'):!=7D%+!*:!70.!R%:6!
*<<.7W)=*6)7(!7-!6'%!*<<.7*&'!2%!R%+)%1%!)6!'* : !*D7<6%D!]'%.%)(*-6%.!.%-%..%D!67!*:!6'%!
d86*(D*.D!?EF!/7D%+ê#!

$'%!:%&7(D!=7D%+!%W<*(D:!7(!6'%!86*(D*.D!?EF!/7D%+`!)(&7.<7.*6)(9!<*.6)&)<*6)7(!D*6*!
-.7= !76'%.!O*2*))!K(%.9A!<.79.*=:!67!)(1%:6)9*6%!*(D!&7(6.7+!-7.!<76%(6)*+!D70R+%!
&70(6)(9!7-!%(%.9A!:*1)(9:#!5*.)*R+%:!*.%!*DD%D!67!6'%!=7D%+!67!)(D)&*6%!)-!*!'70:%'7+D!
<*.6)&)<*6%D!)(!7(%!7.!=7.%!76'%.!O*2*))!K(%.9A!<.79.*=:#!$'%!.%:0+6:!7-!*DD)(9!6'%:%!
1*.)*R+%:!67!6'%!=7D%+!)(D)&*6%!6'*6!:7=%!%(%.9A!:*1)(9:!*66.)R06%D!67!6'%!?EF!<.79.*=!)(!
6'%!86*(D*.D!?EF!/7D%+!*.%!D0%!67!<*.6)&)<*6)7(!)(!76'%.!O*2*))!K(%.9A!<.79.*=:#!$'):!
:099%:6:!6'%!<76%(6)*+!-7.!D70R+%!&70(6)(9!%(%.9A!:*1)(9:!*6!6'%!?.79.*=! +%1%+#!g%!
.%&7==%(D!6'*6!6'):!:%&7(D!=7D%+!]'%.%)(*-6%.!.%-%..%D!67!*:!6'%!d,%&7==%(D%D!?EF!
/7D%+e^!R%!0:%D!67!%:6)=*6%!?EF!:*1)(9:#!!

L76'!=7D%+:!2%.%!.0(!0:)(9!=7(6'+A!<*(%+!R)++)(9!D*6*!-7.!?EF!<)+76!<.79.*=!<*.6)&)<*(6:!
&7++%&6%D!-.7=!@<.)+!4N"N!67!/*A!4N"4#!$'%!=7D%+:!2%.%!-).:6!.0(!0:)(9!*++!R)++)(9!D*6*!-7.!
*++!?EF!<*.6)&)<*(6:#!$'%!=7D%+:!2%.%!6'%(!.0(!%=<+7A)(9!*!D*6*!:&.%%(!67!.%=71%!
<*.6)&)<*(6:!2)6'!)(:0--)&)%(6!D*6*!*(D!706+)%.:#!!

>*:6+A`!R%&*0:%!2%!D)D!(76!S(72!'72! 6'%!1%(D7.!:%+%&6%D!)6:!&7(6.7+!9.70<`!2%!%:6)=*6%D!
6'%!?EF!86*(D*.D!/7D%+!0:)(9!6'%!?EF!<*.6)&)<*(6!9.70<`!.%<+*&)(9!6'%!?EF!:%+%&6%D!
&7(6.7+!9.70<!2)6'!.%<%*6%D!:*=<+%:!7-!O*2*))!K(%.9A!&0:67=%.:!-.7=!6'%!:*=%!.%9)7(`!
%::%(6)*++A`!&.%*6)(9!(%2`!.*(D7=+A!:%+%&6%D!&7(6.7+!9.70<:#!$*S)(9!6'%!*1%.*9%!7-!6'%!
.%:0+6)(9!:*1)(9:!%:6)=*6%:!*(D!&7=<*.)(9!6'):!2)6'!6'%!:*1)(9:!%:6)=*6%:!D%.)1%D!-.7=!6'%!
7.)9)(*+!?EF!9.70<!'%+<%D!D%6%.=)(%!)-!6'%!&7(6.7+!9.70<!2*:!*<<.7<.)*6%+A!:%+%&6%D#+

3.2 Market Assessment 

3.2.1 Net-to-Gross Assessment 
!@66.)R06)7(!7-!:*1)(9:!):!*!&.)6)&*+!&7=<7(%(6!7-!<.79.*=!%1*+0*6)7(#!P7.!70.!)=<*&6!
%1*+0*6)7(`!2%!=0:6!-).:6!*::%::!9.7::!%(%.9A!:*1)(9:!-7.!?.79.*=!<*.6)&)<*(6:`!*(D!6'%(!
=*S%!627!*Df0:6=%(6:!67!D%6%.=)(%!*!(%6!*=70(6!6'*6!):!&+%*.+A!*66.)R06*R+%!67!6'%!
?.79.*=#!$'%!-).:6!*Df0:6=%(6!):!=*D%!67!*&&70(6!-7.!-.%%J.)D%.!%--%&6:!J.%D0&)(9!9.7::!
:*1)(9:!RA!.%=71)(9!:*1)(9:!6'*6!270+D!'*1%!7&&0..%D!%1%(!)(!6'%!*R:%(&%!7-!6'%!?.79.*=#!
$'%!:%&7(D!*Df0:6=%(6!):!=*D%!67!*&&70(6!-7.!:<)++71%.!7.!=*.S%6!%--%&6:3C!J!)(&.%*:)(9!
9.7::!:*1)(9:!RA!)(&+0D)(9!*&6)7(:!6'*6!2%.%!&+%*.+A!)(D0&%D!RA!6'%!?.79.*=!R06!7&&0..%D!
706:)D%!7-!6'%!D).%&6!?.79.*=!*&6)1)6)%:#!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

XX!&#).%()!(-#./#0%1':!12!;)1*)#4:!%4;.(4('0(=!>+!M;1$()I!0E(!3iB!-('=1)I!%'9./=(! ,3/!&#D.3%B#'%!-/+E1#?.0!#'%!-/+#
5!6.-&1#,-./-$0# F#9: GH.%&>#I06$*&#'=$43$&).%I!;)(;#)(=!>+!j&K@!21)!3/*(0!?1/'=!&'()*+!CM901>()!6787D!
CE00;:,__91'=/%0'$N1)*_l.#+1/0:_B1'=/%0_H%.("#'=.()N#:EdgVA]hYaYD!#'=!' =$43$&).%#5!6.-&J#K,KL'5#DHMN#,)4.&#8!$-#9I!
;)(;#)(=!>+!Q#-%*#'0!B1':/.0%'*!CH(>)/#)+I!6788D!CE00;,__1;1$()N914_/;.1#=:_.%>)#)+_2%.(_^_1;1$()l:4/=l+)6l(-#.l)(;1)0l<
l2%'#.<8N;=2DN!

3C$'):!.%<7.6!0:%:!*!R.7*D!D%-)()6)7(!7-!:<)++71%.!6'*6!)(&+0D%:!*(A!<.79.*=!.%+*6%D!&'*(9%!)(!6'%!=*.S%6!6'*6!2*:!(76!
D).%&6+A!)(&%(6%D!RA!6'%!?.79.*=#!!
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T0.!H$E!*::%::=%(6!):!)(6%(D%D!67!'%+<!-.*=%!7(J97)(9!D):&0::)7(:!.%+*6%D!67!6'%!)::0%!7-!
*66.)R06)7(!]7.!H$E!=%*:0.%=%(6^!-7.!D%=*(DJ:)D%!=*(*9%=%(6!<.79.*=:!)(!O*2*)) #!T0.!
*&6)1)6)%:!)(!6'):!*.%*!)(&+0D%D!*(!%W*=)(*6)7(!7-!:%&7(D*.A!.%:%*.&'!*(D!:0.1%A!D*6*!-.7=!
6'%!-).:6!627!A%*.:!7-!?.79.*=!%1*+0*6)7(`!*(D!.%&7==%(D*6)7(:!-7.!.%1):)7(:!67!H$E!.*6)7:!
*:!(%%D%D!-7.!6'%!(%W6!<.79.*=!&A&+%#!U(!70.!H%6J67JE.7: :!@::%::=%(6!/%=7!])(&+0D%D!*:!
@<<%(D)W![!'%.%67^`!2%!<.71)D%!*(!71%.1)%2!7-!2'A!H$E!):!.%+%1*(6`!')9'+)9'6!'72!6'%!
.%90+*67.A!6.%*6=%(6!7-!H$E!&*(!)=<*&6!6'%!:0&&%::!7-!%(%.9A!%--)&)%(&A!97*+:`!*(D!<.71)D%!
R76'!(%*.J!*(D!+7(9J6%.=!.%&7==%(D*6)7(:!-7.!D%*+)(9!2)6'!6'):!)=<7.6*(6!)::0%#!

[ %1%+7<=%(6!7-!<.79.*=J:<%&)-)&!H$E!*Df0:6=%(6!-*&67.:!2*:!0(D%.6*S%(!6'):!&A&+%!*:!*!
=%*(:!7-!%(&70.*9)(9!6'%!?LP@!67!D%:)9(!6'%!?.79.*=!67!.%*<!6'%!9.%*6%:6!(%6!R%(%-)6:#!P7.!
<.%1)70:!&A&+%:!*!:)(9+%!H$E!-*&67.!'*D!R%%(!*<<+)%D!*&.7::!6'%!<.79.*=!<7.6-7+)7#!g)6'!
%*&'!&A&+%`!O*2*))!K(%.9A!'*:!R%%(!=7D)-A)(9!<.79.*=!)=<+%=%(6*6)7(!*(D!7--%.)(9:`!*(D!
*:!*!.%:0+6!*!=7.%!-)(%J9.*)(%D!*<<.7*&'!-7.!&'*.*&6%.)X)(9!H$E!'*:!R%&7=%!*<<.7<.)*6%#!
g%!D%1%+7<%D!*!:%6!7-!.%&7==%(D%D!H$E!1*+0%:`!R*:%D!7(!6'7:%!0:%D!)(!F*+)-7.()*`!
/*::*&'0:%66:`!H%2!_7.S!*(D!g):&7(:)(#! !

$'%!=%6'7D7+79A!0:%D!67!D%.)1%!6'%!.%&7==%(D*6)7(:!):!*!:)=<+%!7(%#!g%!*::%=R+%D!*!:%6!
7-!1*+0%:!-7.!-.%%J.)D%.:')<!*(D!:<)++71%.!-.7=!6'%!*1*)+*R+%!%1*+0*6)7(!.%<7.6:!-7.!6'%!-70.!
+*.9%!*&6)1%!:6*6%:!6'*6!&7(D0&6!%W6%(:)1%!-.%%J.)D%.!*(D!:<)++71%.!*::%::=%(6:!]*:!+):6%D!
*R71%#̂!870.&%:!-7.!6'%:%!:60D)%:!*.%!6'%!F*+)-7.()*!?0R+)&!;6)+)6)%:!F7==)::)7(!]F?;F^`!
/*::*&'0:%66:!K(%.9A!K--)&)%(&A!@D1):7.A!F70(&)+!]/@KK@F^`!H%2!_7.S!86*6%!K(%.9A!
,%:%*.&'!*(D![%1%+7<=%(6!@06'7.)6A!]H_8K,[@^`!*(D!g):&7(:)(!P7&0:!7(!K(%.9A!
]gPTK^ #!P.7=!6'%:%!.*2!1*+0%:!2%!%:6)=*6%D!6'%!*<<.7<.)*6%!-.%%J.)D%.!.*6%!-7.!%*&'!
<.79.*=!R*:%D!7(!*1%.*9)(9!6'%!1*+0%:!-70(D!-.7=!%*&'!:6*6%#!!

@!D%6*)+%D!%W<+*(*6)7(!7-!6'%!=%6'7D7+79A!):!D%:&.)R%D!)(!@<<%(D)W![#!$'%!D%&):)7(!2*:!
=*D%!67!<.7D0&%!*1%.*9%:!*6!6'%!<.79.*=!+%1%+!.*6'%.!6'*(!*6!6'%!=%*:0.%!+%1%+#!P7.!6'7:%!
:6*6%:!6'*6!'*D!=%*:0.%!+%1%+!D*6*`!2%!%:6)=*6%D!6'%!<.79.*=J+%1%+!D*6*!RA!:)=<+A!
*1%.*9)(9!6'%!1*+0%:!7-!6'%!:6*6%2)D%!<.79.*=J+%1%+!.%:0+6:#!g'%(!6'%.%!2*:!(7!<.79.*= J
+%1%+!.%:0+6`!-7.!%W*=<+%!(7!:6*6%!'*:!*!<.79.*=!.%:0+6!-7.!*!L0:)(%::!8%.1)&%!*(D!
/*)(6%(*(&%!?.79.*=`!2%!0:%D!70.!R%:6!f0D9=%(6!*:!67!2')&'!=%*:0.%:!7.!<.79.*=:!-.7=!
6'%!-70.!:6*6%:!2%.%!&+7:%:6!67!6'%!O*2*))!<.79.*=!*(D!0:%D!6'7:%!-.%%J.)D%.!1*+0%:!-7.!
O*2*))#!

3.2.2 Non-Energy Benefits Literature Review 
$'%!K1*+0*6)7(!$%*=!&7(D0&6%D!*!.%1)%2!7-!+)6%.*60.%!7(!(7(J%(%.9A!R%(%-)6:!7-!%(%.9A!
%--)&)%(&A!<.79.*=:#!8<%&)-)&!7Rf%&6)1%:!7-!6'):!.%1)%2!)(&+0D%DY!

"# Provide+an+overview+of+common+nonTenergy+benefit+categories.!g%!D):&0::!*!
:*=<+%!7-!(7(J%(%.9A!R%(%-)6:!6'*6!*.%!=7:6!&7==7(+A!-70(D!)(!6'%!+)6%.*60.%#!g%!
&'77:%!6'%!(7(J%(%.9A!R%(%-)6:!.%1)%2%D!67!R%!6'%!=7:6!*<<+)&*R+%!67!O*2*))!*(D!
6'*6!'*1%!.%&%)1%D!6'%!=7:6!*66%(6)7(!)(!6'%!+)6%.*60.%#!

4# Discuss+nonTenergy+estimation+methods.!@!1*.)%6A!7-!%:6)=*6)7(!6%&'()V0%:!'*1%!
R%%(!D%1%+7<%D!-7.!%:6)=*6)(9!6'%!D7++*.!1*+0%!*::7&)*6%D!2)6'!1*.)70:!(7(J%(%.9A!
R%(%-)6:#!E)1%(!6'*6!(7(J%(%.9A!R%(%-)6:!*.%!:7=%2'*6!*R:6.*&6`!6'%!6%&'()V0%:!
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(%%D%D!67!D%1%+7<!*&&0.*6%!%:6)=*6%:!7-!6'%).!1*+0%!*.%!&7=<+)&*6%D!*(D!&*(!R%!1%.A!
%W<%(:)1%!67!)=<+%=%(6#!g%!D):&0::!6'%!=7:6!&7==7(!%:6)=*6)7(!=%6'7D:!*+7(9!
2)6'!6'%!:6.%(96':!*(D!2%*S(%::%:!7-!%*&'#!

3# Summarize+select+findings+from+the+current+nonTenergy+benefit+literature.+P7.!
6'%!:%+%&6%D!(7(J%(%.9A!R%(%-)6:`!2%!)(&+0D%!*!.*(9%!7-!1*+0%!%:6)=*6%:!-70(D!)(!6'%!
+)6%.*60.%#!$'%!:60D)%:!.%1)%2%D!2%.%!f0D9%D!*:!6'%!=7:6!+)S%+A!67!<.71)D%!.%+)*R+%!
.%:0+6:#![%:<)6%!70.!*66%=<6!67!+)=)6!6'%!.%1)%2!67!6'%!=7:6!&.%D)R+%!.%:%*.&'!
*1*)+*R+%`!6'%!V0*+)6A!7-!6'%!:60D)%:!)(&+0D%D!:6)++!.*(9%D!&7(:)D%.*R+A#!!

C# Discuss+applicability+of+current+literature+to+the+Program.+g%!+)=)6%D!6'%!:&7<%!
7-!6'):!.%1)%2!67!&71%.!6'7:%!(7(J%(%.9A!R%(%-)6:!6'*6!*.%!&7==7(!)(!6'%!+)6%.*60.%`!
'*1%!R%%(!.%:%*.&'%D!0:)(9!&.%D)R+%!=%6'7D:!*(D!*.%!=7:6!*<<+)&*R+%!67!O*2*))#!U6!
:'70+D!R%!(76%D!6'*6!)6!2*:!D)--)&0+6!67!-)(D!(7(J%(%.9A!R%(%-)6!%:6)=*6%:!6'*6!&70+D!
R%!*<<+)%D!67!O*2*))!D).%&6+A!-.7=!6'%!+)6%.*60.%#!/*(A!R%(%-)6!1*+0%!%:6)=*6%:!2%.%!
6*)+7.%D!67!1%.A!:<%&)-)&!<.79.*=:!*(D!2%!%(&70(6%.%D!*!(0=R%.!7-!&'*++%(9%:!
*::7&)*6%D!2)6'!:7=%!7-!6'%!%:6)=*6)7(!=%6'7D:#!!

B# Provide+recommendations+on+how+nonTenergy+benefits+should+be+addressed+
in+Hawaii.+L*:%D!7(!6'%!-)(D)(9:!)(!6'%!+)6%.*60.%!*(D!6'%).!.%+%1*(&%!67!O*2*))`!2%!
<.71)D%!70.!.%&7==%(D*6)7(:!7(!'72!67!)(&7.<7.*6%!(7(J%(%.9A!R%(%-)6:!)(!6'%!
71%.*++!R%(%-)6J&7:6!*::%::=%(6!7-!6'%!?.79.*= #!!

@:!6'%:%!7Rf%&6)1%:!)(D)&*6%`!6'%!.%+*6%D!D):&0::)7(!)(!6'):!.%<7.6!):!)(6%(D%D!*:!*(!
)(6.7D0&67.A!71%.1)%2!*(D!D7%:!(76!<.71)D%!*!&7=<.%'%(:)1%!.%1)%2!7-!*++!.%&%(6!.%:%*.&'!
7(!6'):!67<)&#!

3.2.2.1 Non-Energy Benefits Reviewed 
$'%!+)6%.*60.%!&7(6*)(:!(0=%.70:!D%:&.)<6)7(:!7-!D)--%.%(6!(7(J%(%.9A!R%(%-)6:!*::7&)*6%D!
2)6'!%(%.9A!%--)&)%(&A!<.79.*=:#!O72%1%.`!=*(A!7-!6'%:%!R%(%-)6:!'*1%!(76!R%%(!
%W6%(:)1%+A!.%:%*.&'%D`!*(D!:7=%!7-!6'%!=%6'7D:!0:%D!67!%:6)=*6%!6'%!+%::!&7==7(!
R%(%-)6:!*.%!(76!&.%D)R+%!*(D!*.%!0(+)S%+A!67!<.7D0&%!.%+)*R+%!.%:0+6:#!@DD)6)7(*++A`!=*(A!7-!
6'%!:60D)%D!R%(%-)6:!*.%!(76!*<<+)&*R+%!67!O*2*))#!$'%!+):6!7-!(7(J%(%.9A!R%(%-)6:!)(&+0D%D!
)(!6'):!.%1)%2!)(&+0D%:!7(+A!6'7:%!6'*6!*.%!.%+%1*(6!67!O*2*))!R0:)(%::%:!*(D!'70:%'7+D:#!!

$7!(*..72!6'%!-7&0:!7-!6'):!.%1)%2`!2%!:%+%&6%D!(7(J%(%.9A!R%(%-)6:!R*:%D!7(!6'%!-7++72)(9!
&.)6%.)*Y!!!

"# Benefit+is+commonly+found+in+the+literature.+$'%!(7( J%(%.9A!R%(%-)6:!:%+%&6%D!
2%.%!6'7:%!6'*6!*.%!=7:6!&7==7(+A!&7(:)D%.%D!)(!76'%.!f0.):D)&6)7(:!*(D!6'%.%-7.%!
2%.%!=7:6!&7==7(+A!*DD.%::%D!)(!6'%!+)6%.*60.%#!$'):!6A<)&*++A!%(*R+%D!0:!67!-)(D!
R%(%-)6!%:6)=*6%:!-7.!R76'!6'%!.%:)D%(6)*+!*(D!(7(J.%:)D%(6)*+!:%&67.:`!*:!2%++!*:!-7.!*!
.*(9%!7-!D)--%.%(6!<.79.*=!6A<%:#!!

4# Study+included+primary+data+collection.+860D)%:!6'*6!)(17+1%D!7(+A!*!.%1)%2!7-!
%W):6)(9!+)6%.*60.%!2)6'706!&7(D0&6)(9!*(A!*DD)6)7(*+!<.)=*.A!D*6*!&7++%&6)7(!7(!
(7( J%(%.9A!R%(%-)6:!*.%!(76!)(&+0D%D!)(!6'):!.%1)%2#!$'%:%!+)6%.*60.%!.%1)%2:!6%(D!67!
&)6%!%W):6)(9!:60D)%:!2)6'706!&7(D0&6)(9!*(A!*(*+A:):!7(!6'%!V0*+)6A!7-!:60D)%:!R%)(9!
.%1)%2%D#!U(!6'):!=*((%.`!:0RJ:6*(D*.D!:60D)%:!&*(!9%6!&)6%D!.%<%*6%D+A!*(D!
%1%(60*++A!7R6*)(!*( !*<<%*.*(&%!7-!+%9)6)=*&A!6'*6!):!(76!=%.)6%D#!!
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3# Applicability+to+Hawaii.+$'%!(7( J%(%.9A!R%(%-)6:!(%%D%D!67!R%!.%+%1*(6!-7.!O*2*))!
)(!7.D%.!67!R%!)(&+0D%D!)(!6'%!.%1)%2#!@:!*!.%:0+6`!R%(%-)6:!.%+*6)(9!67!'%*6)(9!]%#9#`!
.%D0&%D!-).%!'*X*.D:^!*(D!:)=)+*.!)=<*&6:!*::7&)*6%D!2)6'!&7+D!2%*6'%.!2%.%!
%W&+0D%D!-.7=!6'%!-)(*+!.%1)%2#!!

C# Estimates+based+on+credible+analysis+methods.+T0.!.%1)%2!-7&0:%D!7(!6'7:%!
:60D)%:!6'*6!0: %D!6'%!=7.%!&7==7(+A!*&&%<6%D!*<<.7*&'%:`!*:!D):&0::%D!R%+72#!
O72%1%.`!2')+%!6'%:%!*<<.7*&'%:!'*1%!:%%(!2)D%:<.%*D!0:%`!)6!):!(76!(%&%::*.)+A!
6.0%!6'*6!.%:%*.&'%.:!0:%D!6'%=!*<<.7<.)*6%+A!67!<.7D0&%!&.%D)R+%!%:6)=*6%:#!g%!
0:%D!70.!<.7-%::)7(*+!f0D9=%(6!)(!.%1)%2)(9!6'%:%!*.6)&+%:`!*(D!%W&+0D%D!6'7:%!
:60D)%:!)(!2')&' !6'%!*(*+A:):!D)D!(76!*<<%*.!&.%D)R+%#!!

L*:%D!7(!6'%!*R71%!&.)6%.)*`!70.!.%1)%2!-7&0:%D!7(!*!:0R:%6!7-!(7(J%(%.9A!R%(%-)6:!6'*6!
2%.%!*=7(9!6'%!=7:6!&7==7(!:60D)%D!)(!6'%!+)6%.*60.%!*(D!*.%!*<<+)&*R+%!67!O*2*))`!
)(&+0D)(9Y!!!

¥ E.%%('70:%!9*:!]EOE^!%=)::)7(:!.%D0&6)7(:b!
¥ U=<.71%D!7&&0<*(6!&7=-7.6b!
¥ U=<.71%D!'%*+6'!*(D!:*-%6Ab!
¥ ,%D0&%D!7<%.*6)7(!*(D!=*)(6%(*(&%!&7:6:b!*(D!
¥ U(&.%*:%D!<.7D0&6)1)6A#!

3.3 Process Evaluation 

$'%!7Rf%&6)1%!7-!6'%!?_4N""! <.7&%::!%1*+0*6)7(!2*:!67!<.71)D%!*!:6*60:!0<D*6%!7(!6'%!
%--%&6)1%(%::!7-!6'%!%(%.9A!%--)&)%(&A!<.79.*=:!67!%(:0.%!6'%A!*.%!=%%6)(9!:6*6%2)D%!
%(%.9A!%--)&)%(&A!97*+:#![0.)(9!6'%!-).:6!%1*+0*6)7(!7-!O*2*))!K(%.9A!] -7.!?_4NNM̂̀ !* !
&7=<.%'%(:)1%!<.7&%::!%1*+0*6)7(!2*:!&7(D0&6%D`!R06!)(!:0R:%V0%(6!A%*.:`!6'%:%!%--7.6:!
2%.%!:&*+%D!R*&S!67!-7&0:!7(!<.71)D)(9!&7:6!%--%&6)1%!*((0*+!0<D*6%:!7(!S%A!<.79.*=!
=%6.)&:!2)6'!=)()=*+!%--7.6#!!
!
U(!7.D%.!67!&7++%&6!D*6*!7(!&0:67=%.!%W<%.)%(&%:!2)6'!6'%!?.79.*=`!6'%!K1*+0*6)7(!$%*=!
-)%+D%D!*!:0.1%A!2)6'!C3N!<*.6)&)<*6)(9!&0:67=%.:`!%*&'!7-!2'7=!'*D!<*.6)&)<*6%D!)(!7(%!7-!
6'%!O*2*))!K(%.9A!.%R*6%!<.79.*=:#!P7.!.%:)D%(6)*+!&0:67=%.:`!*!<.7<7.6)7(*+!:*=<+%!
*++7&*6)7(!2*:!0:%D!R*:%D!7(!=%*:0.%!&*6%97.A!*(D!):+*(D#!$'):!%(:0.%D!6'*6!*6!+%*:6!BN!
:*=<+%!<7)(6:!2%.%!7R6*)(%D!<%.!):+*(D#!L%&*0:%!6'%!<7<0+*6)7(!7-!R0:)(%::!&0:67=%.:!2*:!
+)=)6%D`!*++!7-!6'%:%!&0:67=%.:!2%.%!&7(6*&6%D#!$'%!-)(*+!(0=R%.!7-!:0.1%A:!&7=<+%6%D!RA!
&0:67=%.!6A<%!)(&+0D%DY!

¥ 3IN!,%:)D%(6)*+!?.79.*=!<*.6)&)<*(6:b!*(D!
¥ BN!L0:)(%::!?.79.*= !<*.6)&)<*(6:#!

g %!*:S%D!6'%:%!&0:67=%.:!*!&7.%!:%6!7-!V0%:6)7(:!6'*6!2%!'*1%!*:S%D!A%*.J71%.JA%*.!67!
<.71)D%!)(:)9'6!)(67!6.%(D:!)(!?.79.*=J<*.6)&)<*(6!<%.:<%&6)1%:!71%.!6)=%#!g%!&7=<*.%!
6'):!-%%DR*&S!67!6'*6!.%&%)1%D!71%.!6'%!<*:6!627!%1*+0*6)7(!&A&+%:!)(!7.D%.!67!)D%(6)-A!
6.%(D:!6'*6!2*..*(6%D!*DD)6)7(*+!:60DA#!!
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@(!)=<7.6*(6!-7&0:!7-!70.!*(*+A:):!6'):!A%*.!2*:!6'%!)(-+0%(&%!7-!&7(:0=%.!.%R*6%:!)(!6'%!
.%:)D%(6)*+!:%&67.#!$'%!S%A!V0%:6)7(:!*DD.%::%D!)(!6'):!%1*+0*6)7(!*.%Y!

"# O72!)=<7.6*(6!*.%!6'%!)(&%(6)1%:!&0..%(6+A!*1*)+*R+%!67!<.79.*=!:0&&%::nb!
4# g')&'!)(&%(6)1%:!*.%!=7:6!)=<*&6-0+!67!%(%.9A!%--)&)%(6!<.7D0&6!*D7<6)7(:nb!*(D!!
3# g')&'!)(&%(6)1%:!(%%D!*Df0:6)(9n!!

T06!7-!6'):!*(*+A:):`!6'%!K1*+0*6)7(!$%*=!)D%(6)-)%D!:7=%!)=<7.6*(6!)=<+)&*6)7(:!-7.!6'%!
+7(9%.J6%.=!D%:)9(!7-!6'%!*<<+)*(&%!.%R*6%!<.79.*=!],KK/^#!

3.3.1 Program Participant Feedback 

3.3.1.1 Residential Programs 
P7.!.%:)D%(6)*+!&0:67=%.:`!*!<.7<7.6)7(*+!:*=<+%!*++7&*6)7(!2*:!0:%D!&71%.)(9!*!676*+!7-!
CN"!=%*:0.%:#!80.1%A:!&7(D0&6%D!)(!6'%!&0..%(6!A%*.!.%-%.%(&%D!<*.6)&)<*6)7(!)(!6'%!<.)7.!
A%*.!<.79.*=#!$'%!7Rf%&6)1%!2*:!67!&*<60.%!<*.6)&)<*(6!<%.:<%&6)1%:!7(!6'%!?.79.*=! *(D!
:%.1%!*:!*!?.79.*=!:6*60:!&'%&S#!

[*6*!&7++%&6)7(!%--7.6:!&%(6%.%D!7( !*!F@$U!:0.1%A!7-!.%:)D%(6)*+!&0:67=%.:!<*.6)&)<*6)(9!)(!
6'%!?.79.*= !D0.)(9!?_4N"" #!$'%!:*=<+%!7-!.%:)D%(6)*+!&0:67=%.:!:%+%&6%D!2*:!R*:%D!7(!
<7<0+*6)7(!D*6*!<0++%D!-.7=!6'%!<*.6)&)<*(6!D*6*R*:%!=*)(6*)(%D!RA!O*2*))!K(%.9A!7(!
@<.)+!4B`!4N"4#!$'%!<7<0+*6)7(!&7=<.):%D!6'%!<*.6)&)<*(6:!)(!, %:)D%(6)*+!?.79.*=:!
)=<+%=%(6%D!D0.)(9!6'%!-).:6!6'.%%!V0*.6%.:!7-!?_4N""#!P%%DR*&S!):!+)=)6%D!67!6'%!
<%.:<%&6)1%:!<.71)D%D!RA!,KK/ !<.79.*= !<*.6)&)<*(6:!].%<.%:%(6)(9!C"!<%.&%(6!7-!
,%:)D%(6)*+!?.79.*= !:*1)(9:^ K%U6!%W&+0D%: !.%:<7(:%:!-.7=!<*.6)&)<*(6:!)(!6'%!0<:6.%*=!
+)9'6)(9!*(D!FP>!%W&'*(9%i9)1%*2*A!<.79.*=:`!2')&'!*&&70(6:!-7.! 6'%!.%=*)(D%.!7-!
:*1)(9:!-.7=!6'%! ,%:)D%(6)*+!?.79.*=:#!!

80.1%A:!&7(D0&6%D!2)6'!<*.6)&)<*6)(9!.%:)D%(6)*+!&0:67=%.:!%W*=)(%D!*!1*.)%6A!7-!67<)&:!
D%:)9(%D!67!<.71)D%!*!:6*60:!0<D*6%!7(!S%A!=%6.)&:!7-!O*2*))!K(%.9A!<.79.*=:`!*(D!.%:0+6:!
D):&0::%D!)(!8%&6)7(!G!*.%!7.9*()X%D!)(67!627!:%&6)7(:`!*:!-7++72:Y!!

¥ E%(%.*+!?.79.*=!P%%DR*&S!
o U()6)*+!@2*.%(%::!7-!?.79.*=:!
o ,7+%!7-!:7&)*+!=%D)*!*:!*(!)(-7.=*6)7(!:70.&%!
o /76)1*6)7(!-7.!.%D0&)(9!%(%.9A!0:*9%!
o K(%.9A!:*1)(9:!%--7.6:!
o @D7<6)7(!7-!FP>:!
o ,%*:7(:!-7.!)(:6*++)(9!:7+*.!2*6%.!'%*6%.:!
o F7:6!R*..)%.:!7-!%(%.9A!%--)&)%(6!<.7D0&6:!

¥ ,%R*6%!U=<*&6!P%%DR*&S!
o l(72+%D9%!7-!.%R*6%:!
o ,%R*6%!:*6):-*&6)7(!
o U=<7.6*(&%!7-!.%R*6%!
o U(-+0%(&%!7-!.%R*6%!7(!<0.&'*:%!7-!:<%&)-)&!6%&'(7+79)%:!
o ,%R*6%!)=<*&6!7(!6)=)(9!7-!<0.&'*:%:!
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3.3.1.2 Business Programs 
@:!2)6'!<*.6)&)<*6)(9!.%:)D%(6)*+!&0:67=%.!:0.1%A:`!:0.1%A:!&7(D0&6%D!2)6'!<*.6)&)<*6)(9!
R0:)(%::!&0:67=%.:!2%.%!-7&0:%D!7(!&7++%&6)(9!<%.:<%&6)1%:!7(!6'%!?.79.*=!D0.)(9!
?_4N""#!$'%!7Rf%&6)1%!7-!6'):!:0.1%A!2*:!*+:7!67!<.71)D%!*!:6*60:!0<D*6%!7(!6'%!L0:)(%::!
?.79. *=:`!2')&'! *&&70(6!-7.!*R706!*!6').D!]3M!<%.&%(6^!7-!6'%!676*+!<7.6-7+)7!:*1)(9:#!$'%!
<.7&%D0.%!0:%D!67!D%6%.=)(%!6'%!:*=<+%!-.*=%!-7.!6'%!?_4N""!K1*+0*6)7(!2*:!:)=)+*.!67!
6'*6!0:%D!-7.!6'%!?_4N"N!%1*+0*6)7(#!80.1%A:!&7(D0&6%D!%*&'!A%*.!.%-%.%(&%!<*.6)&)<*6)7(!
)(!6'%!?.79.*=!D0.)(9!6'%!<.)7.!A%*.#![0%!67!6'%!:=*++!(0=R%.!7-!R0:)(%::!<*.6)&)<*(6:!
*&.7::!*++!):+*(D:`!(7!<.7<7.6)7(*+!:*=<+%!*++7&*6)7(!2*:!=*D%#!U(:6%*D`!*++!R0:)(%::!
<*.6)&)<*(6:!2%.%!&7(6*&6%D!)(!*(!%--7.6!67!&7=<+%6%!6'%!6*.9%6!(0=R%.!7-!BN!:0.1%A:!*&.7::!
*!676*+!7-!BM!=%*:0.%:#!

[*6*!&7++%&6)7(!%--7.6:!2%.%!&7(D0&6%D!0:)(9!*!F@$U!:0.1%A!7-!R0:)(%::!&0:67=%.:!
<*.6)&)<*6)(9!)(!6'%!?.79.*= !D0.)(9!?_4N"" #!$'%!:*=<+%!7-!R0:)(%::!<*.6)&)<*(6:!:%+%&6%D!
2*:!R*:%D!7(!<7<0+*6)7(!D*6*!<0++%D!7(!@<.)+!4B`!4N"4!-.7=!6'%!<*.6)&)<*(6!D*6*R*:%!
=*)(6*)(%D!RA!O*2*))!K(%.9A#!@DD)6)7(*+!<*.6)&)<*(6J+%1%+!)(-7.=*6)7(!:<%&)-)&!67!6'%!
LKK/!< .79.*=!2*:!D72(+7*D%D!-.7=!6'%!<*.6)&)<*(6!D*6*R*:%!7(!/*A!"C`!4N"4#!$'%!
<7<0+*6)7(!&7=<.):%:!*++!<*.6)&)<*(6:!)(!6'%!LKK/`!LK8/ `!LO$, !*(D!FLKK/ !<.79.*=:`!
)(&+0D)(9!=)+)6*.A!7<%.*6)7(:#!

$'%!K1*+0*6)7(!$%*=!&7(D0&6%D!6%+%<'7(%!:0.1%A:!2)6'!<*.6)&)<*6)(9!R0:)(%::!&0:67=%.:!
*(D!&7=<*.%D!:0.1%A!.%:<7(:%:!-.7=!?_4N""!67!-)(D)(9:!-.7=!<.)7.!:0.1%A:!&7(D0&6%D!-7.!
?_4N"N!*(D!?_4NNM#!L0:)(%::!<*.6)&)<*(6!.%:<7(:%:!2%.%!*(*+AX%D!*(D!&*6%97.)X%D!)(67!
6'%!-7++72)(9!<.79.*=!67<)&!*.%*:Y!!

¥ U()6)*+!*2*.%(%::!7-!<.79.*=b!!
¥ l(72+%D9%!7-!2*A:!67!:*1%!%(%.9Ab!
¥ U=<7.6*(&%!7-!%(%.9A!%--)&)%(&A!%V0)<=%(6b!
¥ U(-+0%(&%!7-!.%R*6%!7(!<0.&'*:%!D%&):)7(:b!*(D!
¥ 8*6):-*&6)7(!2)6'!<.79.*=!%+%=%(6:#!

!

!

!  
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4. Impact Evaluation 
$'%!)=<*&6!%1*+0*6)7(!)(&+0D%D!6'%!$,/!.%1)%2`!:*1)(9:!1*+)D*6)7(`!=%*:0.%!)(:6*++*6)7(!
1%.)-)&*6)7(!*(D !6'%!,%:)D%(6)*+!?EF!<.79.*=!*::%::=%(6 #!$'%!.%*D%.!):!*+:7!.%-%..%D!67!
@<<%(D)W!@Y!5%.)-)&*6)7(!,%:0+6:!/%=7.*(D0=`!@<<%(D)W!LY!$%&'()&*+!,%-%.%(&%!/*(0*+!
,%1)%2!,%:0+6:!/%=7.*(D0= !̀*(D!@<<%(D)W!FY!T<72%.!@::%::=%(6!,%:0+6:!/%=7.*(D0=!
-7.!6'%!&7=<.%'%(:)1%!=%6'7D:!*(D!.%:0+6:!-7.!6'%:%!.%:%*.&'!6*:S:#!

4.1 Technical Reference Manual Review 

$'%!$,/!.%1)%2!): !&7(D0&6%D!62)&%!%*&'!<.79.*=!A%*.!67!.%1)%2!:*1)(9:!*::0=<6)7(:!
R%)(9!0:%D!-7.!6'%!&0..%(6!<.79.*=`!*(D!6'%(!*6!6'%!&+7:%!7-!6'%!<.79.*=!A%*.!67!%(:0.%!
6'*6!*(A!.%&7==%(D*6)7(:!=*D%!2%.%!)(&7.<7.*6%D!)(67!6'%!-)(*+!<.79.*=!:*1)(9:!&+*)=:#!
$'.%%!(%2!.%:)D%(6)*+!=%*:0.%:̀!6'.%%!(%2!R0:)(%::!=%*:0.%:!*(D!&'*(9%:!67!627!%W):6)(9!
R0:)(%::!=%*:0.%:!.%V0).%D!.%1)%2!)(!6'%!?_4N"4!$,/ !̀6'%!$,/!.%1)%2%D!D0.)(9!6'):!
&A&+%!*:!<*.6!7-!6'%!?_4N""!K1*+0*6)7(#3B!@!D):&0::)7(!7-!6'%!.%1)%2!7-!6'%!(%2!=%*:0.%:!
*(D!&'*(9%:!-7++72:!R%+72#!@DD)6)7(*++A`!*!.%D+)(%D!1%.:)7(!7-!6'%!$,/!&.%*6%D!67!<.71)D%!
*(!*DD)6)7(*+!.%:70.&%!.%9*.D)(9!*(A!.%&7==%(D%D!&'*(9%:!67!(%2!=%*:0.%:!*(D!<*:6!
.%&7==%(D*6)7(:!6'*6!'*D! (76!R%%(!)=<+%=%(6%D!):!)(&+0D%D!)(!@<<%(D)W!L!67!6'):!.%<7.6#!!!!

4.1.1 New Residential Measures 
$'.%%!(%2!]7.!:0R:6*(6)*++A!&'*(9%D^!=%*:0.%:!.%V0).%D!.%1)%2!)(!6'%!?_4N"4!$,/ Y!!

¥ >K[!>)9'6)(9!] ?_4N"4!$,/ !8%&6)7(!I#4#4^b!!
¥ ,%:)D%(6)*+![*A+)9'6)(9!]?_4N"4!$,/ !8%&6)7(!I#4#3^b!*(D!
¥ O*2*))!K(%.9A!O%.7!@0D)6:!]?_4N"4!$,/ !8%&6)7(!"N#4#3^#!

4.1.1.1 LED Lighting (PY2012 TRM Section 8.2.2) 
$'):!=%*:0.%!)(17+1%:!6'%!)(:6*++*6)7(!7-!>K[!+*=<:!67!.%<+*&%!%)6'%.!*!:6*(D*.D!
)(&*(D%:&%(6!+*=<!7.!FP>#!L*:%+)(%!+*=<:!*.%!*::0=%D!67!R%!%)6'%.!*!CNg!7.!GNg!
)(&*(D%:&%(6!7.!*!"3g!7.!43g!:<).*+!FP>#!U(:6*++%D!+*=<:!*. %!*::0=%D!67!R%!%)6'%.!*!Qg!7.!
"4#Bg!>K[!+*=<#!

$'%!R*:%+)(%!2*66*9%!):!*::0=%D!67!R%!*(!%V0*+!2%)9'6%D!*1%.*9%!7-!*++!6'%!<7::)R+%!
R*:%+)(%!-)W60.%:#!$'%!.%:0+6!):!*(!*::0=%D!R*:%+)(%!2*66*9%!7-!3Bg#!$'%!<.7<7:%D!2*66*9%!
):!*::0=%D!67!R%!6'%!*1%.*9%!7-!6'%!Qg!*(D!"4#Bg!>K[!+*=<:`!7.!"Ng#! !
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XZ!@:!=%:9/::(=!#>1-(!%'!?(90%1'!XI!0E(!)(#:1'!21)!)(-%($%'*!0E(!356786!UVK!#:!;#)0!12!0E(!356788!&-#./#0%1'!%:!#:!21..1$:N!UE(!
35677P!UVK!$#:!#;;)1-(=!21)!/:(!>+!"#$#%%!&'()*+!21)!356787N!UE()(21)(I!0E(!&K[\!)(-%($!91'=/90(=!=/)%'*!0E(!.#:0!
;)1*)#4!9+9.(!$#:!/:(=!%'!0E(!356788!#'=!356786!9+9.(:N!A'!H(>)/#)+!6786!0E(!&-#./#0%1'!U(#4!)(-%($(=!#'=!;)(;#)(=!#!
4(41!1'!0E(!M901>()!6788!UVKI!#'=!0E('!%'!@/*/:0!6786!914;#)(=!0E(!41:0!)(9('0!UVK!-():%1'!C=#0(=!@/*/:0!6786D!01!0E(!
H(>)/#)+!6786!UVK!4(41N!W(!0E('!;)(;#)(=!#'=!:/>4%00(=!#!4(41!1'!0E#0!914;#)%:1'!01!0E(!B1'0)#90!K#'#*()!%'!
](9(4>()!6786N!BE#'*(:!4#=(!=/)%'*!0E%:!9#.('=#)!+(#)!C678XD!:E1/.=!>(!%'9./=(=!%'!0E(!35678X!UVKN!UE(!&-#./#0%1'!U(#4!
$%..!)(-%($!0E(!UVK!/:(=!21)!35678X!%'!0E(!2#..!12!678XN!UE(!)(-%($!12!0E(!"#$#%%!&'()*+!UVK!:/>4%00(=!1'!@/*/:0!8YI!
6786C356786!UVKD!$#:!0$1!;)1'*(=!NW(!2%):0!)(-%($(=!'($!4(#:/)(:!%'9./=(=!%'!0E(!356786!UVKI!#'=!0E('!91'=/90(=!#!
)(-%($!01!9E(9L!21)!0E(!%'9./:%1'!12!9E#'*(:!)(9144('=(=!>+!0E(!(-#./#0%1'!0(#4!=/)%'*!0E(!356787!(-#./#0%1'!9+9.(N!
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$'%!2*66*9%:!0:%D!)(!6'):!=%*:0.%!*.%!.%*:7(*R+%!-7.!6'%!*::7&)*6%D!6A<%: !7-!-)W60.%:#!
@DD)6)7(*++A`!6'%!*((0*+!'70.:!7-!0:%!*(D!&7)(&)D%(&%!-*&67.:!0:%D!*.%!&7(:):6%(6!2)6'!6'%!
76'%.!.%:)D%(6)*+!+)9'6)(9!=%*:0.%:#!!

O72%1%.`!6'%!%--%&6)1%!0:%-0+!+)-%!]K;>^ !*(D!)(&.%=%(6*+!&7:6!1*+0%:!:'70+D!R%!*Df0:6%D#!@(!
K;>!7-!-)1%!A%*.:!):!)::0%D!)(!6'%!?_4N"4!$,/ #!O72%1%.`!76'%.!f0.):D)&6)7(:!0:%!R%62%%(!
"BJ!*(D!4NJA%*.!K;>: !-7.!>K[!+*=<:#3G!@DD)6)7(*++A`!=*(0-*&60.%.!D*6*!:099%:6:!0:%-0+!
+)1%:!:0R:6*(6)*++A!+7(9%.!6'*(!-)1%!A%*.:`!*(D!>K[!+*=<:!*.%!*+:7!(76!*D1%.:%+A!*--%&6%D!RA!
:2)6&')(9!*:! FP>:!*.%#!$'%.%-7.%`!2%!.%&7==%(D!)(&.%*:)(9!6'%!K;> !-7.!>K[!+*=<:!67!"B!
A%*.:#!!

$'%!)(&.%=%(6*+!&7:6!0:%D!)(!6'%!?_4N"4!$,/ !-7.!>K[!+*=<:!):!j3B#!O72%1%.`!.%:%*.&'!7-!
+*.9%!.%6*)+%.:!2)6'!:67.%:!)(!O*2*))`!:0&'!*:!g*+J/*.6!*(D!O7=%![%<76`!A)%+D:!<.)&%:!-7.!
>K[!+*=<:!R%62%%(!j"B!*(D!j4N#!$'%.%!):!(7!.%:70.&%!7.!&)6*6)7(!<.71)D%D!)(!6'%!$,/!-7.!
6'%!)(&.%=%(6*+!&7:6`!:7!)6!):!(76!&+%*.!'72!6'%!j3B!1*+0%!2*:!D%.)1%D#!P0.6'%.!=*.S%6!
.%:%*.&'!:'70+D!R%!&7(D0&6%D!67!D%6%.=)(%!6'%!=7:6!*<<.7<.)*6%!)(&.%=%(6*+!&7:6!-7.!>K[!
+*=<:!)(!.%:)D%(6)*+!*<<+)&*6)7(:#!!

4.1.1.2 Residential Daylighting (PY2012 TRM Section 8.2.3) 
$'):!=%*:0.%!)(17+1%:!6'%!)(:6*++*6)7(!7-!*!60R0+*.!D*A+)9'6)(9!D%1)&%!]$[[^!67!.%D0&%!6'%!
*=70(6!7-!+)9'6)(9!0:%D!D0.)(9!6'%!D*A#!$'%!)(:6*++*6)7(!7-!6'%!$[[!):!*::0=%D!67!%+)=)(*6%!
6'%!(%%D!-7.!6'%!0:%!7-!R*:%+)(%!-)W60.%:`!2')&'!*.%!*::0=%D!67!R%!627!QBg!)(&*(D%:&%(6!
-)W60.%:!*(D!627!"Ig!FP>!+*=<:#!

$'%!R*:%+)(%!-)W60.%!2*66*9%:!*.%!.%*:7(*R+%!R*:%D!7(!+0=%(!+%1%+:#!O72%1%.`!6'%!$[[!
)(:6*++%D!):!*::0=%D!67!R%!6'%!+*.9%:6!:)X%!*1*)+*R+%`!.%&7==%(D%D!-7.!:<*&%:!7-!0<!67!3NN!
:V0*.%!-%%6#!8%1%.*+!=*(0-*&60.%.:`!)(&+0D)(9!6'%!7(%!.%-%.%(&%D!)(!6'%!$,/`!'*1%!=0+6)<+%!
:)X%:!7-!$[[:!*1*)+*R+%!-7.!<0.&'*:%#3Q!$'%.%-7.%`!)6!):!.%&7==%(D%D!6'*6!*(!*DD)6)7(*+!:)X%!
7-!$[[!R%!*DD%D!-7.!6'%!=%*:0.%!)(!6'%!$,/! 67!*&&70(6!-7.!6'%!:=*++%.!1%.:)7(!7-!6'%!$[[:!
6'*6!=*A!R%!)(:6*++%D#!!

L*:%D!7(!=*(0-*&60.%.!D*6*!.%-%.%(&%D!)(!6'%!?_4N"4!$,/ 3̀I !6'%!:=*++%.!$[[!):!:0--)&)%(6!
67!+)9'6!*(!*.%*!7-!627J6').D:!6'%!:)X%!7-!6'*6!+)6!RA!6'%!+*.9%.!$[[`!*(D!'*:!*(!*1%.*9%!+)9'6!
706<06!7-!4`44I!+0=%(:`!*<<.7W)=*6%+A!'*+-!7-!6'%!C`BC"!*1%.*9%!+0=%(:!<.71)D%D!RA!6'%!
+*.9%.!$[[#!$'):!270+D!:099%:6!6'*6!6'%!:=*++%.!$[[!270+D!R%!*R+%!67!<.71)D%!6'%!:*=%!
*=70(6!7-!+)9'6!*:!7(%!QBg!)(&*(D%:&%(6!R0+R!*(D!7(%!"Ig!FP>!+*=<#!$'):!:=*++%.!:)X%!7-!
$[[!:'70+D!R%!*DD%D!*:!*!<7::)R+%!=%*:0.%!&'7)&%!67!%(:0.%!6'%!=7:6!*<<.7<.)*6%!:)X%!
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?0#0($%=(!UVK!/:(!8<̂!#'=!66<+(#)!&FJ:I!)(:;(90%-(.+N!!
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$[[!):!)(&%(6%D#!$'%!:=*++%.!$[[!270+D!'*1%!%(%.9A!:*1)(9:!7-!QI#"!Sg'!<%.!A%*.#!
@DD)6)7(*++A`!6'%!)(&.%=%(6*+!&7:6!*(D!<76%(6)*+!.%R*6%!*=70(6!:'70+D!%)6'%.!R%!:%<*.*6%!
-7.!%*&'!:)X%!7-!$[[`!7.!6'%!2%)9'6%D!*1%.*9%!7-!6'%!627!:)X%:#!

4.1.1.3 Hawaii Energy Hero Audits (PY2012 TRM Section 10.2.3) 
$'):!=%*:0.%!)(17+1%:!6'%!&7=<+%6)7(!7-!*!'7=%!%(%.9A!*0D)6!6'*6!&70+D!.%:0+6!)(!6'%!
)(:6*++*6)7(!7-!*(!706+%6!%(%.9A!=7()67.!*(D!:7=%!76'%.!%(%.9AJ:*1)(9!D%1)&%:#!$'):!
=%*:0.%!*::0=%:!*! -70.!<%.&%(6!.%D0&6)7(!)(!%(%.9A!:*1)(9:`!7.!3NN!Sg'!<%.!A%*.`!*:!*!
.%:0+6!7-!6'%!*0D)6#!!

$'%!$,/!D7%:!(76!:6*6%!2'*6!%V0)<=%(6!=)9'6!R%!)(:6*++%D!*:!<*.6!7-!6'%!%(%.9A!*0D)6#!$'%!
627!.%+*6%D!&*+&0+*6)7(:!)(!6'%!?_4N"" !$,/!:099%:6!6'*6!*!<72%.!:6.)<!*(D!*6!+%*:6!7(%!FP>!
*.%!*::0=%D!67!R%!)(:6*++%D!*:!<*.6!7-!6'):!=%* :0.%#!O72%1%.`!6'%!:0=!7-!6'%!:*1)(9:!-.7=!
6'%:%!627!)6%=:!):!7(+A!""C#3!Sg'`!2%++!R%+72!6'%!*::0=%D!=%*:0.%!:*1)(9:!7-!3NN!Sg'#!!

/7.%!D%6*)+!:'70+D!R%!)(&+0D%D!2)6'!6'):!=%*:0.%!67!f0:6)-A!%(%.9A!:*1)(9:!7-!3NN!Sg'#!
L*:%D!7(!6'%!)(-7.=*6)7(!)(!6'%!?_4N"4!$,/ `!6'%!:*1)(9:!:099%:6%D!RA!6'%!=%*:0.%!):!7(+A!
""C#3!Sg'#!!

4.1.2 New Business Measures 
$' .%%!(%2!R0:)(%::!=%*:0.%:!)(!6'%!?_4N"4!$,/ !.%V0).%D̀!*:!D)D!&'*(9%:!67!627!%W):6)(9!
=%*:0.%:#!,%1)%2%D!=%*:0.%:!)(&+0D%Y!

¥ H%2!/%*:0.%:Y!
o >K[!>)9'6)(9!] ?_4N"4!$,/ !8%&6)7(!"4#"#Q^b!
o 8%(:7.:!] ?_4N"4!$,/ !8%&6)7(!"4#"#"3^b!*(D!
o [%=*(D!F7(6.7++%D!l)6&'%(!5%(6)+*6)7(!]?_4N"4!$,/ !8%&6)7(!"4#G#3^#!

¥ F'*(9%D!/%*:0.%:Y!
o @DD)6)7(!7-!d/)+)6*.A!,%:)D%(6)*+e!L0)+D)(9!$A<%!-7.!F7=<*&6!P+07.%:&%(6!

>)9'6)(9!]?_4N"4!$,/ !8%&6)7(!"4#"#"^b!*(D!
o @DD)6)7(!7-!U(6%.*&6)1%!K--%&6:!-7.!L0:)(%::! >)9'6)(9!]?_4N"4!$,/ !8%&6)7(!

3#N^#!

4.1.2.1 LED Lighting (PY2012 TRM Section 12.1.7) 
$'):!=%*:0. %!)(17+1%:!6'%!)(:6*++*6)7(!7-!>K[!-)W60.%:!)(!R0:)(%::!R0)+D)(9:#!K(%.9A!:*1)(9:!
*.%!R.7S%(!D72(!RA!R0)+D)(9!6A<%!*(D!+*=<!6A<%!)(!6'%!$,/ #!$'%!R*:%+)(%!*(D!<.7<7:%D!
-)W60.%!2*66*9%!1*+0%:!0:%D!*.%!*++!.%*:7(*R+%!*(D!*&&0.*6%#!@DD)6)7(*++A`!6'%!R0)+D)(9!
'70.:!7-!0:%!*(D!&7)(&)D%(&%!-*&67.:!*.%!*++!&7(:):6%(6!2)6'!6'%!76'%.!R0:)(%::!+)9'6)(9!
=%*:0.%:#!

$'%.%!):!(7!K;> !+):6%D!)(!6'%!?_4N"4!$,/ !-7.!6'):!=%*:0.%#!U6!270+D!R%!%W<%&6%D!6'*6!6'%!
K;> !-7.!R0:)(%::!*(D!.%:)D%(6)*+!>K[:!2)++!R%!:)=)+*.`!*: !>K[!+*=<:! *.%!(76!*--%&6%D!RA!
:2)6&')(9#!$'0:`!)6!):!.%&7==%(D%D!6'*6!6'%!0:%-0+!+)-%!-7.!>K[:!R%!&'*(9%D!67!"B!A%*.:#!!
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4.1.2.2 Sensors (PY2012 TRM Section 12.1.13) 
$'):!=%*:0.%!)(17+1%:!6'%!)(:6*++*6)7(!7-!7&&0<*(&A!:%(:7.:!67!.%D0&%!6'%!'70.:!7-!
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*!<%.!:%(:7.!R*:):`!*::0=)(9!6'*6! %*&'!.%D0&%:!+)9'6)(9!.0( J6)=%!'70.:!RA!33 !<%.&%(6#!

$'%!*::0=%D!.0( J6)=%!.%D0&6)7(!7-!33!<%.&%(6!):!:+)9'6+A!')9'%.!6'*(!6'*6!0:%D!RA!76'%.!
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<%.&%(6#!!

K(%.9A!:*1)(9: !&*+&0+*6)7(:!-7.!6'):!=%*:0.%!&0..%(6+A!*::0=%!6'*6!6'%!+)9'6)(9!):!7<%.*6)(9!
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4.1.2.3 Demand Controlled Kitchen Ventilation (PY2012 TRM Section 12.6.3) 
$'):!=%*:0.%!)(17+1%:!6'%!)(:6*++*6)7(!7-!*!6%=<%.*60.%!7.!:=7S%!:%(:7.!67!=7D0+*6%!
S)6&'%(!%W'*0:6!-*(!*).!-+72:!*&&7.D)(9!67!1%(6)+*6)7(!.%V0).%=%(6:#!$'):!.%D0&%:!6'%!
%(%.9A!0:*9%!&7=<*.%D!67!:6*(D*.D!7(i7--!&7(6.7+:#!

$'%!&*+&0+*6)7(!=%6'7D7+79A!0:%D!67!D%.)1%!%(%.9A!:*1)(9:!-7.!6'):!=%*:0.%!):!.%*:7(*R+%!
*(D!2%++!6'709'6!6'.709'#!$'%!*(*+A:):!0:%D!):!&7(:):6%(6!2)6'!%(9)(%%.)(9!-0(D*=%(6*+:`!
*(D!):!&+%*.+A!<.%:%(6%D!)(!6'%!$,/#!$'%!.%:0+6)(9!:*1)(9:!1*+0%:!*(D!<%.&%(6*9%:!*.%!*+:7!
&7(:):6%(6!2)6'!76'%.!06)+)6)%:`!*:!2%++!*:!*(!)(JD%<6'!D*6*!R*:%D!&*:%!:60DA!&7(D0&6%D!RA!
8706'%.(!F*+)-7.()*!KD):7(!)(!4NNM#CN!$'%.%-7.%`!(7!&'*(9%:!*.%!.%&7==%(D%D!*6!6'):!6)=%#!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

XP!&d#4;.(:!12!0E(!10E():!/:%'*!0E(!.1$()!)/' <0%4(!)(=/90%1'!#::/4;0%1'!%'9./=(!0E(!:0#0(!12!ME%1!C%'!%0:!])#20!UVKD!0E(!:0#0(!12!
@)L#':#:!C%'!%0:!?0#0($%=(!UVKDI!0E(!A&?!C%'!0E(!P0E!(=%0%1'!12!0E(!I4430)%$&)%/#'%/)%!!-)%/#D.*)!&+#O)/>&)%/#?$%BP..QDI!#'=!0E(!
Q($!G/%.=%'*:!A':0%0/0(N!
Y7?1/0E()'!B#.%21)'%#!&=%:1'!B/:014()!?()-%9(!G/:%'(::!F'%0I!](:%*'[!&'*%'(()%'*!?()-%9(:I#N!0$%B#A.%&-.4#R!%&)4$&).%#(.-#
A.00!-*)$4#S)&*>!%#?..B1I!O/'(!X7I!677PIE00;,__$$$N(099<
9#N914_%4#*(:_:01)%(:_(0l7`l87l=9-l914lL%09ElE11=:l2%'#.l)(;1)0N;=2N!
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4.1.2.4 Compact Fluorescent Lighting (PY2012 TRM Section 12.1.1) 
U(!6'%!?_4N"4!$,/ `!6'%!d=)+)6*.A!.%:)D%(6)*+e!R0)+D)(9!6A<%!2*:!*DD%D!-7.!6'):!=%*:0.%!D0%!
67!6'%!:)9()-)&*(6!<*.6)&)<*6)7(!7-!*::7&)*6%D!&0:67=%.:#!L*:%D!7(!<.%+)=)(*.A!.%:%*.&'!
&7(D0&6%D!*(D!D%:&.)R%D!)(!6'%!$,/!.%1)%2!=%=7!7-!@090:6!4N"4`!)6!2*:!.%&7==%(D%D!
6'*6!FP>:!)(:6*++%D!)(!=)+)6*.A!.%:)D%(6)*+!R0)+D)(9:!R%!*66.)R06%D!7(%!*(D!*!'*+-!6)=%:!6'%!
:*1)(9:!7-!(7( J=)+)6*.A!*(D!=0+6)J-*=)+A!'7=%:#!$'):!.%&7==%(D*6)7(!2*:!R*:%D!7(!
)(D)&*6)7(:!6'*6!=)+)6*.A!-*=)+)%:!0:%!=7.%!%+%&6.)&)6A!R%&*0:%!6'%A!D7!(76!'*1%!67!<*A!-7.!)6!
D).%&6+A#!!

$'):!&'*(9%! '*:!:)(&%!R%%(!)=<+%=%(6%D!*(D!(7!-0.6'%.!&'*(9%:!*.%!.%&7==%(D%D!*6!6'):!
6)=%#!O72%1%.`!6'%!7.)9)(*+!.%&7==%(D*6)7(!2*:!R*:%D!7(!*!+)=)6%D!D*6*!:%6!*(D!*DD)6)7(*+!
.%:%*.&'!-7.!6'):!=%*:0.%!):!(%%D%D#!!

4.1.2.5 Interactive Effects (PY2012 TRM Section 3.0) 
$'%!-)(*+!*DD)6)7(!67!6'%!$,/!-7.!?_4N""! 2*:!6'%!)(&+0:)7(!7-!)(6%.*&6)1%!*).!&7(D)6)7()(9!
:*1)(9:!-7.!%--)&)%(6!R0:)(%::!+)9'6)(9!<.7f%&6:#!$'%!1*+0%:!)(&+0D%D!)(!6'%!$,/!*.%!
&7(:):6%(6!2)6'!6'%!.%&7==%(D%D!1*+0%:!D%:&.)R%D!)(!6'%!?_4N"4!$,/ !.%1)%2#!$'%!
(0=R%.:!0:%D!*.%!:6)++!*&&0.*6%!*(D!.%<.%:%(6!6'%!R%:6!)(-7.=*6)7(!*1*)+*R+%!*6!6'):!6)=%#!
H7!*DD)6)7(*+!&'*(9%:!*.%!.%&7==%(D%D#!!

4.1.3 Previous Recommendations 
@!(0=R%.!7-!.%&7==%(D*6)7(:!2%.%!<.71)D%D!*:!<*.6!7-!6'%!?_4N"N!%1*+0*6)7(!)(!6'%!
P%R.0*.A!4N"4!.%1)%2!=%=7!7(! 6'%!T&67R%.!4N""JD*6%D!$,/#!@-6%.!)()6)*+!.%1)%2!̀6'%.%!
*<<%*.%D!67!R%!:%1%.*+!.%&7==%(D*6)7(:!=*D%!D0.)(9!6'%!?_4N"N!%1*+0*6)7(!6'*6!'* D!(76!
A%6!R%%(!)(&7.<7.*6%D#!U6!:'70+D!R%!(76%D!6'*6!=7:6!7-!6'%:%!.%&7==%(D*6)7(:!<%.6*)(!67!
=%*:0.%!%+)9)R)+)6A!7.!V0*(6)6)%:`!*(D!(76!6'%!*+97.)6'=:#!@:!*!.%:0+6`!6'%:%!&7..%&6)7(:!'*1%!
R%%(!=*D%!)(!6'%!.%D+)(%D!1%.:)7(!7-!6'%!@090:6!4N"4JD*6%D!$,/!)(&+0D%D!)(!@<<%(D)W!L!
'%.%67#!$'%!7.)9)(*+!.%&7==%(D*6)7(:!]-.7=!6'%!P%R.0*.A!4N"4!.%1)%2!=%=7!7-!6'%!
T&67R%.!4N""J!D*6%D!$,/^ !*.%!+):6%D!)(!$*R+%!I #!!
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!

!

Table&8:&PY2010&Evaluation&Cycle&Recommendations&for&TRM&–&Not&Incorporated&as&of&February&2012&
February&2012&Review&
Memo&
Recommendation&
Number&

Redlined&Section&and&
Page&of&!"#$%&'&2011&
TRM&

Recommendation&

4.1.4 56%
section%4.0%%
page%9%

Ensure%that%section%4.0%(persistence&of&measure&savings)%and%the%calculations%found%in%the%TRM%are%
consistent%in%their%descriptions%of%how%persistence%is%used.%

4.1.5 3%
section%8.1.4%page%29% Adjust%the%heat&pump&water&heater%baseline%resistance%heating%element%size%to%4.0%kW%to%be%consistent%

with%the%other%measures%found%in%the%TRM.%

4.1.6 7%
section%11.1.3%
page%97%

To%be%consistent%with%program%policy,%add%to%the%TRM%that%only%up%to%five%CFLs%are%to%be%given%away%or%
exchanged%per%lowMincome%household.%

4.1.7 23%
%

section%10.3.1%
page%81%

Reduce%the%savings%percentage%for%residential&AC&tuneMups%from%20%percent%to%8%percent%to%be%consistent%
with%the%literature.%Also,%the%measure%description%should%be%changed%since%it%is%worded%in%a%way%that%
customers%can%have%up%to%two%AC%tuneTups%annually%per%unit.%It%should%be%worded%to%say:%one%AC%tuneTup%
per%unit%per%year%or%two%per%location%if%there%is%more%than%one%unit.%

4.1.8 24%
section%10.3.2%
page%85%

Adjust%the%eligibility%for%the%solar&water&heating&tuneMup&measure%so%that%an%incentive%is%available%once%
per%system%per%year.%This%will%avoid%any%duplicate%incentives%being%paid%for%the%same%system.%

4.1.9 26%
section%11.1.1%
page%88%

Include%a%description%for%the%solar&water&heater&inspection%measure%including%a%basis%for%the%savings%
estimate.%A%more%detailed%review%can%be%completed%once%more%information%on%this%measure%is%presented.%

4.1.10 49%
section%12.7.2%
page%170%

Include%the%lookup%table%in%the%measure%description%for%cool&roofs.%

4.1.11 32%
%section%12.2.5%%
page%147%

Conduct%additional%research%to%determine%the%most%appropriate%values%for%military&residential%savings,%
since%these%homes%may%be%associated%with%longer%operating%hours%for%lighting&and&cooling&measures.%
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4.2 Verification of Savings 

!"#$%&'(&"#")$&*$)+#$,- ./00$#12342)5&"$627$)&$#7)5'2)#$#"#89:$7215"97$;:$'#27485"9$
2"<$1#85*:5"9$)+#$, 8&982'$#"#89:$7215"97$%325'7=$!48$8#7#28%+$)&$#7)5'2)#$)+#$#"#89:$
7215"97$5"%34<#<>$

¥ ?@A$8#15#6B$
¥ C215"97$<2)2;27#$1235<2)5&"B$$
¥ A#2748#$5"7)2332)5&"$1#85*5%2)5&"B$2"<$
¥ D28<E)&E@#2%+$1#85*5%2)5&"$

?+57$7#%)5&"$(8#7#")7$)+#$8#743)7$&*$)+#$327)$)+8##$&*$)+#7#$2%)515)5#7=$?+#7#$2%)515)5#7$28#$
):(5%233:$(#8*&8'#<$27$&"#$%&'(&"#")$&*$2$3289#8$(8&982'$5'(2%)$#12342)5&"F$2"<$28#$
9#"#8233:$8#*#88#<$)&$27$G1#85*5%2)5&"H$2%)515)5#7=$?+#:$28#$5")#"<#<$)&>$

¥ I235<2)#$)+2)$)+#$74''28:$&*$, 8&982'$2%%&'(357+'#")7$'2)%+#7$)+#$, 8&982'$
)82%J5"9$<2)2;27#B$

¥ K&"*58'$)+2)$)+#$, 8&982'$57$%325'5"9$7215"97$;27#<$&"$)+#$'&7)$8#%#")3:$2((8&1#<$
1234#7$5"$)+#$,- ./00$?@AB$

¥ I#85*:$)+2)$)+#$'#2748#7$*&8$6+5%+$7215"97$6#8#$%325'#<$6#8#$5"7)233#<B$$
¥ L#)#8'5"#$)+2)$)+#$5"7)233#<$'#2748#7$28#$, 8&982'$M4235*:5"9B$2"<$
¥ I#85*:$7215"97$*&8$%47)&'$'#2748#7$475"9$#"95"##85"9$2"23:7#7=$

?+#7#$1#85*5%2)5&"$2%)515)5#7$28#$<57)5"9457+#<$*8&'$G'#2748#'#")H$2%)515)5#7$5")#"<#<$)&$
'#2748#$,8&982'$#"#89:$7215"97$74%+$27$)+8&49+$#M45('#")$'#)#85"9$&8$2"23:757$&*$
%+2"9#7$5"$#3#%)85%5):$;5337$2"<$*8&'$2"23:N5"9$)+#$7215"97$1234#7$2((8&1#<$*&8$47#$5"$)+#$
?@A=$?+#7#$#12342)5&"$#**&8)7$28#$%&"<4%)#<$&"$<5**#8#")$7%+#<43#7F$2(28)$*8&'$)+#$
1#85*5%2)5&"$2%)515)5#7$<#7%85;#<$+#8#5"=$

4.2.1 Overall Verification Results 
?+#$&1#8233$1235<2)5&"$2"<$1#85*5%2)5&"$8#743)7$5"<5%2)#$)+2)$)+#$(8&982'$8#235N#<$0/0$
(#8%#")$&*$)+#$#"#89:$7215"97$%325'#<$5"$)+#$O""423$@#(&8)=P0$Q"$7&'#$%27#7F$)+#$, 8&982'$
8#235N#<$*#6#8$7215"9$)+2"$%325'#<F$6+53#$5"$&)+#87F$5)$8#235N#<$'&8#=$?+#$"#)$#**#%)$627$)+2)$
)+#$, 8&982'$8#235N#<$7359+)3:$'&8#$#"#89:$7215"97$)+2"$%325'#<$5"$)+#$O""423$@#(&8)=$?+#$
8#743)7$28#$(8#7#")#<$5"$'&8#$<#)253$5"$C#%)5&"$RF$5"%34<5"9$#S(32"2)5&"7$*&8$<57%8#(2"%5#7$
;#)6##"$%325'#<$2"<$1#85*5#<$7215"97=$?2;3#$T$(8#7#")7$)+#$&1#8233$1#85*5%2)5&"$8#743)7$;:$
5"<515<423$(8&982'=$?+#$1234#7$7+&6"$5"$)+#$)2;3#$;:$%&34'"$28#>$

¥ Sector$2"<$ProgramF$6+5%+$5"<5%2)#$)+#$7#%)&8$U8#75<#")523$&8$;475"#77V$2"<$)+#$
5"<515<423$(8&982'B$

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$

41%%Net%savings%are%reported%at%the%measure%level%in%Attachment%B%of%the%Annual%Report.%%
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• !"#$%&'()$*+, -.&#*(/&, 01(2#3$45+$(kWh),$which$summarize$the$firstEyear$energy$
savings$claims$from$the$Annual$Report$by$individual$program;$

• 6&*$7$&'()$*+,-.&#*(/&,(2#3$45+$(kWh),$which$summarize$the$overall$verified$
energy$savings$by$individual$program,$based$on$the$combination$of$the$savings$

validation$and$measure$installation$verification$results;$and$$

• 8&*9&4,(6&*$7$&'(:7(!"#$%&'(2#3$45+,$which$presents$the$overall$verified$savings$
ratios$by$individual$program,$also$reflecting$the$combination$of$the$savings$

validation$and$measure$installation$verification$results.$$

Please$see$Appendix$A:$Verification$Results$Memorandum,$for$the$full$text$of$the$

verification$memorandum.$$

Table&9:&Claimed&and&Verified&First4Year&Energy&Savings,&by&Sector&and&Program&–&PY2011&

$
$

Verifying$measures$and$savings$allows$us$to$accurately$analyze$and$compare$firstEyear$and$

lifetime$savings$and$the$associated$costs$across$programs$and$measures.$Such$analysis$aids$

in$determining$both$resource$costs$and$benefits.$

Figure$4$compares$the$portion$of$total$savings$attributable$to$each$program$and$the$portion$

of$total$spending$for$each$program$calculated$across$both$the$first$year$and$the$measure$

lifetime.$This$comparison$shows$that$there$is$greater$variance$between$the$percent$of$

savings$and$the$percent$of$spending$per$program$over$the$course$of$measure$lifetime$than$

in$its$first$year$of$savings.$For$example,$when$we$consider$lifetime$savings,$CBEEM$

accounts$for$30$percent$of$total$Hawaii$Energy$savings$and$18$percent$of$total$spending,$

but$if$we$consider$firstEyear$savings,$the$same$program$accounts$for$17$percent$of$total$

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$

42%Net%savings%refer%to%the%individual%programFlevel%savings%reported%by%Hawaii%Energy%in%the%Annual%Report%and%tracking%data,%
which%use%a%NTG%ratio%of%0.73%across%all%programs%and%measures.%

Sector Program Claimed Verified

!"#$%&##'(%&)*+'(,,$-$&%-+'.&/#")&# 0123432536 0724892186 565:
!"#$%&##'(%&)*+';&)<$-&'/%='./$%>&%/%-& 426172650 426792507 565:

!"#$%&##'?/)='>@'A&/-B 528792161 5289728C8 565:
D"#>@E'!"#$%&##'(%&)*+'(,,$-$&%-+'.&/#")&# 4427532856 442557218C 3C:
Business5Total 61,151,217 61,115,749 100%

A&#$=&%>$/F
A&#$=&%>$/F'(%&)*+'(,,$-$&%-+'.&/#")&# 8727552607 882C9920C4 564:
A&#$=&%>$/F'(%&)*+';&)<$-&#'/%='./%>&%/%-& 3521C5 3521C5 566:
A&#$=&%>$/F'?/)='>@'A&/-B 426042401 426452575 33:
Residential5Total 67,634,750 68,990,014 102%

128,785,968 130,108,676 101%Program5Overall

FirstGYear5Net5Savings5
(kWh)

Percent5Verified5
of5Claimed5
Savings

!"#$%&##



!"#"$$%&'()*+,%&-"./"0$1'%12%3)1*)"4%5(")%6788 3"*(%98 &-()*)(('%&:1'14$:; %

savings$and$18$percent$of$spending.$This$variance$is$due$to$the$mix$of$measures$–$and$each$

measure’s$respective$effective$useful$life$–$offered$in$each$program.$

!"#$%&'( )''*+,"-#.'+-/'*0&-/"-#1'234566)'!"%.783&+%'*+,"-#.'+-/'9":&7";&'*+,"-#.'

%

<1/):(,%&-()*)(('%"'".+;$;%12%356788%3)1*)"4%0)":=$'*%>"0"?";(%@;+;0(4A.(-(.%;"-$'*;B%2$);0A+(")%;"-$'*;B%"'>%.$2(0$4(%;"-$'*;C%

Figure$5$shows$the$cost$of$savings$from$a$different$perspective,$illustrating$the$cost$per$

kWh$of$lifetime$savings$by$sector$for$PY2009,$PY2010,$and$PY2011$and$all$program$years$

combined.$$
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Figure&5:&&Cost&of&Lifetime&Savings&4&PY2009,&PY2010,&PY2011,&and&Combined&

$
Source:%Evergreen%analysis%of%PY2009/PY2010/PY2011%program%tracking%database%(systemFlevel%savings,%life%cycle)%

Figure$6$compares$the$cost$of$incentives$to$the$cumulative$gross$kWh$firstEyear$savings$in$

the$residential$sector$by$end$use$for$PY2009,$PY2010,$and$PY2011$combined.$The$chart$

shows$that$lighting$measures$provide$the$most$savings$for$the$lowest$cost.$Savings$

attributable$to$lighting$are$substantially$larger$than$for$any$other$measure$type$and$the$

cost$of$the$incentive$is$lower$on$a$per$kWh$basis.$$

$
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Figure&6:&&Cumulative&First4Year&Residential&Savings&by&End&Use&4&PY2009,&PY2010,&and&PY2011&
Combined&

%

Source:%Evergreen%analysis%of%PY2009/PY2010/PY2011%Program%tracking%database%(systemFlevel%savings)%

Figure$7$compares$lifetime$savings$calculations$of$various$residential$measures$for$

PY2009,$PY2010,$and$PY2011.$While$lighting$provides$significantly$more$savings$than$any$

other$measure$in$each$program$year,$appliances$and$SWH$have$now$reversed$positions$

since$PY2009,$with$the$former$outranking$SWH$in$gross$kWh$savings$in$both$PY2010$and$

PY2011.$This$is$reasonable$given$the$comparatively$lower$incentive$dollar$spent$per$kWh$

for$appliances.$
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Figure&7:&&Residential&Lifetime&Savings&by&End&Use&4&PY2009,&PY2010,&and&PY2011&

&
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%

Source:%Evergreen%analysis%of%PY2009/PY2010/PY2011%Program%tracking%database%(systemFlevel%savings)%

Figure$8$presents$the$cost$of$incentives$to$cumulative$gross$kWh$savings$for$PY2009,$

PY2010,$and$PY2011$for$the$nonEresidential$sector$by$end$use.$The$figure$shows$that$

lighting$measures$provide$the$most$savings$at$the$lowest$cost$of$savings$per$kWh$for$the$

nonEresidential$sector,$too.$Custom$measures,$the$smallest$source$of$savings,$also$have$a$

low$cost.$$
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Figure&9:&&Business&Lifetime&Savings&by&End&Use&4&PY2009,&PY2010,&and&PY2011&
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%%

Source:%Evergreen%analysis%of%PY2009/PY2010/PY2011%Program%tracking%database%
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Figure&10:&&Residential&and&Business&First4Year&Savings&by&End&Use&4&PY2011&

&
Source:%Evergreen%analysis%of%PY2011%Program%tracking%database%(systemFlevel%savings)%

Figure&11:&&Residential&and&Business&Lifetime&Savings&by&End&Use&4&PY2011&

%

Source:%Evergreen%analysis%of%PY2011%Program%tracking%database%(systemFlevel%savings)%

Figure$12$shows$cumulative$lifetime$savings$for$PY2009$and$PY2010$measures$for$the$

residential$and$business$sectors,$incorporating$the$firstEyear$savings$with$each$measure’s$

effective$useful$life.$$
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Figure&12:&&Cumulative&Lifetime&Savings&by&Sector&4&PY2009,&PY2010,&and&PY2011&

%

Source:%Evergreen%analysis%of%PY2009/PY2010/PY2011%Program%tracking%database%(systemFlevel%savings)%

Figure$13$breaks$out$cumulative$lifetime$savings$for$each$measure$by$sector.$Lighting$

provides$a$large$portion$of$savings$over$time$in$both$sectors,$although$residential$SWH$and$

business$“Other”$measures$offer$a$fair$amount.$Savings$in$the$business$sector$are$generally$

sustained$over$a$longer$period$than$those$in$the$residential$sector,$due$to$the$difference$in$

lifetime$of$equipment$in$these$sectors.$Figure$13$shows$that$savings$from$PY2011$activities$

in$both$sectors$persist$well$beyond$the$first$year$and$continue$to$help$Hawaii$achieve$its$

energy$goals$in$the$coming$years.$
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Figure&13:&&Cumulative&Lifetime&Savings&by&End&Use&4&PY2009,&PY2010,&and&PY2011&Combined&

%

Source:%Evergreen%analysis%of%PY2009/PY2010/PY2011%Program%tracking%database%(systemFlevel%savings)%
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Figure&14:&&Island&Equity&4&PY2009,&PY2010,&PY201143&

%

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

43Maui%County%includes%the%islands%of%Maui,%Molokai%and%Lanai.%Elsewhere%in%the%report,%unless%otherwise%specified,%references%
to%Maui%are%meant%to%indicate%solely%the%island%of%Maui.%Source:%Evaluation%Team%analysis%of%PY2009/PY2010/PY2011%Program%
tracking%database.%
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4.3 Upstream Lighting Program Analysis 

Because$lighting$measures$contribute$a$significant$portion$of$Hawaii$Energy$savings,$we$

conducted$a$special$analysis$of$the$upstream$lighting$program,$which$provides$incentives$

to$retail$stores$that$display$and$sell$energy$efficient$lighting$products.$Sales$records$for$

qualifying$lighting$measures$at$participating$retailers$for$the$past$three$years$(2009E2011)$

were$analyzed.$Key$findings$for$PY2011$include:$

• The$total$number$of$lamps$purchased$through$the$program$nearly$doubled$in$

two$years$(PY2009$E$PY2011) to$account$for$the$drop$in$deemed$per$unit$
savings$from$PY2009$to$PY2010$(CFL$savings$as$a$fraction$of$total$program$

savings$held$constant$during$the$two$year$period);$

• Introduced$in$PY2011,$11,438$LED$lamps$were$sold$through$program;$

• The$program$expanded$the$number$of$different$participating$chains/stores$

from$10$to$15$over$the$twoEyear$period$–$including$a$substantial$new$

presence$in$grocery$stores;$$

• Standard$CFLs,$including$spiral/twist$and$AElamp$types$became$more$

predominant$in$PY2011.$The$PY2010$success$in$increasing$the$sale$of$the$

nonEstandard,$specialty$lamps$was$not$repeated$in$PY2011.$Specialty$lamps’$

share$of$lamps$sold$dropped$to$only$eight$percent$in$PY$2011,$as$compared$to$

27$percent$in$PY2010$and$19$percent$in$PY2009.$This$corresponds$to$nine$

percent$of$program$rebate$dollars$in$PY2011,$and$27$percent$and$37$percent$

of$the$same$in$PY2010$and$PY2009,$respectively;$and$

• Although$more$total$qualifying$units$were$sold$in$PY2011$than$in$PY2010,$

because$so$many$of$the$CFLs$sold$in$PY2011$were$standard$lamps$(for$which$

stores$receive$a$lower$rebate),$total$rebate$dollars$dropped$from$PY2010.$$

Table$10$provides$a$summary$of$the$types$of$lamps$sold$by$number$during$the$last$three$

program$years.$The$number$of$qualifying$lamps$sold$has$increased$by$93$percent$over$that$

period.$With$an$increase$from$81$percent$of$total$sales$in$PY$2009$to$92$percent$in$PY2011,$

sales$of$standard$CFLs$in$the$AElamp$and$spiral/twist$varieties$represent$the$area$of$largest$

growth.$This$reverses$the$trend$in$PY2010$that$saw$these$types$of$lamps$diminishing$in$

importance.$LED$lamps$were$added$as$a$measure$in$PY2011,$and$over$11,000$of$them$were$

sold$through$the$program$in$this$introductory$year.$It$is$notable$that$although$the$number$

of$CFL$units$sold$increased$substantially$from$PY2009$to$PY2010,$kWh$savings$attributed$

to$them$remained$relatively$consistent,$as$the$deemed$per$unit$savings$were$substantially$

reduced$in$PY2010.$$
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Table&10:&Program&Lamps&Sold&by&Type&
% PY2009% PY2010% PY2011% Percent&

Change&
PY2009&to&
PY2011%

Percent&
Change&
PY2010&to&
PY2011%

A4Lamp&(CFL)% 111,196% 378,570% 28,516% 474%& 492%&
Specialty&(CFL)% 181,522% 262,149% 127,534% 430%& 451%&
Spiral/Twist&(CFL)% 656,061% 955,743% 1,661,744% 153%& 74%&
LED% % % 11,438% NA& NA&
Grand&Total% 948,779% 1,596,462% 1,829,232% 93%& 15%&
Percent&of&Net&kWh&
Savings&from&CFLs%

43%% 37%% 41%% & &

$

Table$11$shows$rebate$dollars$distributed$through$the$program$by$lamp$type.$Although$

more$total$qualifying$units$were$sold$in$PY2011$than$in$PY2010,$because$so$many$of$the$

CFLs$sold$in$PY2011$were$standard$lamps$(for$which$stores$receive$a$lower$rebate),$total$

rebate$dollars$dropped$from$PY2010.$The$share$of$total$rebate$dollars$for$specialty$lamps$

decreased$from$37$percent$in$PY2009$to$nine$percent$in$PY2011.$

Table&11:&Program&Rebate&Dollars&by&Lamp&Type&
% PY2009% PY2010% PY2011% Percent&

Change&
PY2009&to&
PY2011%

Percent&
Change&
PY2010&to&
PY2011%

A4Lamp&(CFL)% $308,839% $988,736% $28,317% 491%& 497%&
Specialty&
(CFL)%

$479,840% $688,573% $141,794% 470%& 479%&

Spiral/Twist&
(CFL)%

$518,312% $837,982% $1,888,773% 264%& 125%&

LED% % % $114,380% & &
Grand&Total% $1,282,979% $2,519,362% $2,167,433% 69%& 414%&

$

The$distribution$of$programEqualifying$lamp$sales$by$store$type$is$shown$in$Table$12.$In$

PY2011,$warehouse$and$home$improvement$stores$accounted$for$86$percent$of$all$such$

sales.$This$is$slightly$higher$than$the$PY2009$82$percent$and$PY2010$78$percent$share$for$

the$same.$The$program$now$offers$lamps$in$15$different$stores/chains$across$the$state,$

representing$an$increase$from$10$and$12$stores/chains$in$PY2009$and$PY2010,$

respectively.$One$other$noteworthy$accomplishment$in$PY2011$was$the$successful$

penetration$into$grocery$stores,$which$jumped$by$more$than$6,000$percent$as$compared$to$

each$PY2009$and$PY2010.$
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Table&12:&&Program&Lamps&by&Store&Type&
% PY2009% PY2010% PY2011% Percent&

Change&
PY2009&to&
PY2011%

Percent&
Change&
PY2010&to&
PY2011%

Drugstore&chain% 6<=98>% ?6=@A6% 6B=>9A% 18%& 447%&
Franchise/hardware% 8B=8B?% 8@9=<79% 866=A<9% 613%& 434%&
Grocery&chain% <AB% <9A% 6<=9@7% 6,724%& 6,405%&
Home&improvement% 98=799% <@6=>A6% AB8=@B6% 673%& 23%&
Variety&chain&store% 869=<77% 888=>A7% @?=B76% 432%& 423%&
Warehouse% B67=6B6% @96=79@% 8=7>B=?B@% 52%& 27%&
Grand&Total% >?8=6?7% 8=?>9=@9>% 8=@6>=<>7% 92%& 15%&

!

"#!$%&'(!)* !#+,-#.!/+(!01#/21&3/1,4!,5!62,72%8!'%86#!#,'0!%92,##!/+(!/+2((!9,34/1(#!+%#!
+('0!#/(%0:!5,2!/+(!/+2((!:(%2#!%4%':;(0<!=,2!(%9+!,5!/+(!/+2((!:(%2#.!%662,>18%/(':!?@!
6(29(4/!,5!62,72%8!'%86#!+%A(!&((4!#,'0!,4!B%+3.!)*!6(29(4/!,4!C%-%11.!%40!)D!6(29(4/!
,4!E%31<!!

Table&13:&&Program&Lamps&by&County&
& PY2009& PY2010& PY2011& Percent&

Change&
PY2009&to&
PY2011&

Percent&
Change&
PY2010&to&
PY2011&

Hawaii& 866=@9B% 68?=BBB% 6A6=A87% 97%& 12%&
Maui& >>=@9A% 89@=>98% 8@>=9BB% 90%& 12%&
Oahu& B6@=?8>% 8=686=8<8% 8=<>B=<7<% 92%& 15%&
Grand&Total& >?8=6?7% 8=?>9=@9>% 8=@6>=<>7% 92%& 15%&

!

$%&'(!)F !1''3#/2%/(#!62,72%8!2(&%/(!0,''%2!01#/21&3/1,4!&:!9,34/:<!=2,8!GHIDDJ!/,!GHID)).!
/+(2(! -%#!%!#8%''!02,6!K?L!6(29(4/!/,!?@!6(29(4/M!14!/+(!6(29(4/%7(!,5!2(&%/(#!01#/21&3/(0!
/,!B%+3<!

Table&14:&&Program&Rebate&Dollars&by&County&
& PY2009& PY2010& PY2011& Percent&

Change&
PY2009&to&
PY2011&

Percent&
Change&
PY2010&to&
PY2011&

Hawaii&
C%%%%8AB=@>6% C%%%%%%6B@=A7<%C%%%%%%%6@?=78>% 93%& 2%&

Maui& C%%%%%%8<9=99A% C%%%%%%6<@=97?%C%%%%%%%6<8=9?>% 70%& 43%&
Oahu& C%%%%%%>>@=A66% C%%6=776=<?A% C%%%%8=9?7=B??% 65%& 418%&
Grand&Total& C%%%8=6@6=>B>% C%%6=?8>=<96% C%%%%6=89B=A<<% 69%& 414%&
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!

"#$ %&!'( !#)*! "#$%&!'+ !,-./0*& !1.-&!*&2#0%&*!3.4)2567,&30803!-&74%27!.8!29&!)41$&-!.8 !
,-.:-#1 !%#1,7!7.%*!$5!%#1,!25,&!#)*!72.-&!25,&;!

Table&15:&Program&Lamps&by&Lamp&Type&by&County&
& PY2009& PY2010& PY2011& Percent&Change&

PY2009&to&
PY2011&

Percent&Change&
PY2010&to&
PY2011&

Hawaii&Island% 121,655& 215,610& 242,360& 97%& 12%&
A4Lamp& 4,724% 11,433% 5,215% 10%& 454%&
LED& NA% NA% 2,355% & &
Specialty& 26,181% 41,761% 24,029% 48%& 442%&
Spiral/Twist& 90,750% 162,416% 210,761% 132%& 30%&

Maui% 99,831& 168,908& 189,650& 90%& 12%&
A4Lamp& 5,247% 15,091% 5,203% 41%& 466%&
LED& % % 2,592% & &
Specialty& 29,312% 39,163% 20,157% 431%& 449%&
Spiral/Twist& 65,272% 114,654% 161,698% 148%& 41%&

Oahu% 727,293& 1,211,944& 1,397,222& 92%& 15%&
A4Lamp& 101,225% 352,046% 18,098% 482%& 495%&
LED& % % 6,491% & &
Specialty& 126,029% 181,225% 83,348% 434%& 454%&
Spiral/Twist& 500,039% 678,673% 1,289,285% 158%& 90%&

Grand&Total% 948,779& 1,596,462& 1,829,232& 92%& 15%&

!
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& *89::; & *89:': & *89:'' & *%+<%74&
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*89:'' &

*%+<%74&
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*89:'' &

>"?"@@&A1$"7B% '99CD(E& 9'FC(': & 9G9CH(:& ;EI & '9I &
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R"=6% E9EC9;H& 'C9''C;GG& 'CH;EC999& ;9I & 'FI &
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4.4 Residential Peer Group Comparison Program Assessment 

Key$findings$from$the$analysis$of$the$PGC$program$are:$

From$the$phone$survey:$

• There$were$no$significant$differences$between$the$participants$and$control$group$in$

terms$of$energy$usage$behavior,$adoption$or$planned$adoption$of$energy$efficiency$

measures.$$

• PGC$participants$and$the$control$group$are$purchasing$CFLs$at$similar$rates.$

$

From$the$billing$regression:$

• Our$attempt$to$replicate$the$vendor’s$savings$estimates$resulted$in$savings$of$1.47$

percent$of$average$annual$usage,$which$is$very$close$to$the$estimate$of$1.43$percent$

provided$by$the$PGC$vendor$for$Oahu.$

• Using$alternative$control$groups$did$not$affect$the$savings$estimates,$indicating$that$

the$control$group$selected$by$the$vendor$was$appropriately$determined.$

• When$basic$data$screens$are$applied$to$the$billing$regression$dataset$(to$remove$

observations$within$insufficient$data$and/or$unusually$high$or$low$values),$the$

estimates$drop$from$1.47$percent$to$1.25$percent$of$average$annual$usage,$a$

decrease$of$15$percent.$This$estimate$is$less$than$the$vendor’s$estimate$of$1.43$

percent$for$Oahu$and$significantly$less$than$the$current$TRM$value$of$1.73$percent.$

• With$the$recommended$billing$regression$model$that$controls$for$participation$in$

other$Hawaii$Energy$programs,$the$savings$estimates$drops$from$to$1.25$percent$to$

0.89$percent$of$annual$usage,$a$decrease$of$29$percent.$Note$that$this$estimate$does$

not$account$for$savings$resulting$from$CFLs.$However,$the$results$of$this$research$

indicate$that$no$additional$adjustment$is$needed$to$account$for$upstream$CFL$

savings.$

Details$on$the$PGC$program$analysis$methods$and$results$are$presented$in$Appendix$C,$

with$the$phone$survey$results$presented$first,$followed$by$the$billing$regression.$

$ $
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5. Market Assessment 
5.1 Net-to-Gross Assessment 

Hawaii$has$thus$far$chosen$to$take$a$relatively$pragmatic$approach$to$the$NTG$issue.$To$

date,$the$state$has$applied$a$single$freeEridership$adjustment$factor$in$reporting$net$

savings,$using$a$weighted$average$of$73$percent$derived$from$earlier$research$conducted$

by$KEMA$on$behalf$of$HECO.$The$Evaluation$Team$recommends$a$the$adoption$of$a$NTG$

Strategy$that$focuses$on$program$design$to$maximize$net$impacts$and$that$uses$freeE

ridership$adjustment$factors$as$a$policy$tool$to$drive$the$Program$to$better$help$Hawaii$

achieve$its$goal$of$a$30$percent$reduction$in$energy$use$by$2030.$$

5.1.1  Hawaii Energy Program Refinements to Maximize Net Impacts 
Since$the$Program$has$been$transitioned$to$a$thirdEparty$implementer$(the$PBFA)$and$

culminating$in$the$most$recent$Program$plan$for$PY2012,$several$very$important$

refinements$have$been$made$to$the$original$Program$design$in$order$to$maximize$net$

Program$impacts.$Several$of$these$refinements$will$likely$decrease$freeEridership$and$

increase$spillover.$Therefore,$any$nearEterm$strategy$for$refining$the$NTG$estimates$should$

include$a$continued$focus$on$these$changes,$and$other$refinements$that$may$be$practicable$

within$the$current$Program$scope.$Such$planned$refinements$include:$

• Switching$to$TRB$as$the$most$important$performance$metric:$

o This$ensures$that$lifetime$benefits$are$taken$into$account$rather$than$simply$

focusing$on$firstEyear$savings$accomplishments.$

• Increasing$HTR$programs$such$as$the$Small$Business$Direct$Install$and$lowEincome$

lighting$programs:$

o Such$hardEtoEreach$segments$are$unlikely$to$be$freeEriders$in$any$program$

design.$

• Introducing$a$new$suite$of$market$transformation$programs$emphasizing$training$

and$education:$

o Training$and$education$efforts$result$in$longEterm$market$transformation$

and$enhance$the$spillover$effects$of$existing$programs.$

• Introducing$new$behavioral$programs:$

o Such$programs$address$changes$in$behavior$that$are$unlikely$to$have$

occurred$without$program$assistance,$and$are$therefore$very$low$in$freeE

ridership.$

• Eliminating$measures$that$are$known$for$high$freeEridership:$

o Large$refrigerators,$dishwashers,$and$split$systems$AC$were$eliminated,$all$of$

which$were$identified$during$evaluation$efforts$as$having$a$higher$than$

average$rate$of$freeEridership.$

• Using$upstream$incentives$to$change$stocking$practices$and$availability:$
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o This$acts$to$increase$longEterm$market$transformation$and$spillover$effects$

from$rebate$programs.$

¥ Offering$large$incentives$for$new$products$(e.g.,$LED,$monitoring$equipment,$and$

vending$miser):$

o All$such$measures$would$likely$otherwise$have$very$low$presence$in$the$

marketplace.$

¥ Adding$new$or$expanding$recently$introduced$programs$and$program$elements,$all$

of$which,$initially$at$least,$have$low$freeEridership,$and$thus$have$NTG$values$that$

are$likely$near$1.0.$These$include:$

o Small$Commercial$Direct$InstallE$expansion$of$a$lowE$to$noEcost$program$for$

small$businesses,$providing$efficiency$lighting,$garage$demand$ventilation$

control,$variable$refrigerant$flow,$and$high$efficiency$chillers;$

o Tool$Lending$Library$–$a$strategy$that$is$part$of$the$Program’s$Workforce$

Development$and$Training$programs$that$provide$training$in$use$of$tools$

which$are$made$available$through$lending$libraries.$$

o Central$Plant$Optimization$(retroEcommissioning)E$outreach$to$building$

engineers$to$bring$in$proposed$projects$that$meet$cost$per$kWh$cost$criteria$

to$improve$the$performance$of$cooling$systems.$$

o Bounty$ProgramE$expansion$of$a$program$that$offers$incentives$to$customers$

to$turn$in$old$refrigerators,$and$freezers.$$

o Cool$RoofsE$offering$an$incentive$based$on$ENERGY$STAR$Qualified$roofing$

products.$

o SubEMeteringE$providing$incentives$and$education$for$the$installation$of$

billing$subEmeters$for$tenants$within$a$master$metered$facility.$$

o Trade$Wind$Design$Support$for$New$ConstructionE$providing$designers$and$

builders$with$an$incentive$to$pursue$and$execute$minimal$AC$designs$using$

trade$wind$capturing$designs.$$

o Solar$System$Tune$UpE$identifying$older$solar$water$heater$installations$and$

offering$tuneEups$to$ensure$energy$savings$persist.$$

5.1.2 NTG Values 
$ !
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!"#$%&'( )&*%+,--%./%/&0!1&234%%546/%47869&"./&:96$$,;%4<&="$>%7&
?4,@4"-& A%"7>4%7& *".@%&,B&

="$>%7&
C;%4"@%&
="$>%&
D6E8,>E&
:96$$,;%4&

*%+,--%./%/&
34%%5*6/%4&
="$>%&

C;%4"@%&
="$>%&
D6E8&
:96$$,;%4&

*%+,--%./%/&
0!1&="$>%&

FGGA& Business%Energy%
Efficiency%
Measures%

.58%to%
1.17%

.70% .70% .85% .75%

HFGGA& Custom%Business%
Energy%Efficiency%
Measures%

N/A% N/A% .70% N/A% .75%

FG:A& Business%Services%
and%Maintenance%

N/A% N/A% .90% N/A% .95%

FI!* & Business%HardFtoF
Reach%

.93%
to%.96%

.94% .94% .96% .99%

*GGA& Residential%
Energy%Efficiency%
Measures%

.72%to%
1.13%

.74% .74% 1.43% .79%

HG:I& Custom%Energy%
Solutions%for%the%
Home%

.60% .60% .60% .60% .65%

*G:A & Residential%
Services%and%
Maintenance%

.87% N/A% .87% N/A% .92%

*I!* & Residential%HardF
toFReach%

.93%to%
1.0%

.97% .97% 1.00% 1.00%

$

All$of$these$numbers$are$first$passes$at$reasonable$NTG$values,$and$opinions$of$other$

stakeholders$may$vary.$Principally,$in$establishing$the$recommended$values,$we$have$not$

disaggregated$the$values$to$the$endEuse$or$subEsector$level.$For$example,$Hawaii$may$find$it$

necessary$or$desirable$in$future$years$to$create$a$separate$NTG$for$projects$done$by$the$

military$or$in$large$office$buildings.$As$more$data$are$collected,$the$Program$may$find$it$

prudent$to$create$a$separate$NTG$for$LED$lighting$or$other$technologies$for$which$data$

shows$a$marked$difference$in$NTG$rates.$$$

This$report$recognizes$that$values$derived$in$other$areas$of$the$country$do$not$necessarily$

reflect$the$specific$conditions$under$which$Hawaii$Energy$operates.$There$are$conditions$in$

Hawaii$that$might$suggest$using$a$lower$NTG$than$other$parts$of$the$U.S.,$and$there$are$

conditions$that$suggest$just$the$opposite.$Because$Hawaii$has$the$highest$electric$rates$in$

the$U.S.,$one$might$conclude$that$NTG$rates$in$Hawaii$would$be$high.$However,$the$mild$

climate$means$that$Hawaii$homes$and$businesses$use$much$less$energy$than$is$used$

elsewhere;$and$thus$the$relative$importance$of$energy$in$overall$expenditures$is$smaller.$

There$are$many$other$factors$that$contribute$to$the$NTG$rate,$as$well,$including$the$

availability$of$trained$trade$allies,$the$maturity$of$the$market,$the$percentage$of$renters$

versus$owners,$the$availability$of$information$and$the$existence$of$other$energy$resources.$$
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With$all$of$these$factors$in$mind,$it$is$not$possible$to$look$at$the$average$values$derived$here$

and$say$with$any$certainty$how$the$values$in$Hawaii$may$differ$from$them.$We$were$not$

able$to$find$indications$in$the$previous$evaluations$reviewed$as$to$how$Hawaii$values$might$

deviate$from$these$derived$averages.$The$evaluation$community$has$not$looked$at$NTG$this$

way,$and$it$is$not$clear$that$one$could$accurately$adjust$NTG$values$by$comparing$how$the$

factors$that$affect$NTG$differ$across$programs.$In$most$cases,$it$is$not$even$clear$whether$

specific$characteristics$would$increase$or$decrease$NTG$rates.$For$example,$the$maturity$of$

a$program$will$affect$NTG$but$not$in$a$linear$way.$Early$adopters$are$predominantly$freeE

riders.$As$a$program$reaches$into$the$general$population$freeEridership$is$low,$and$rises$as$

the$price$of$a$measure$comes$down$and$the$availability$increases.$At$some$point,$if$the$

program$continues,$freeEridership$is$likely$to$occur.$However,$one$cannot$predict$exactly$

how$differences$in$maturity$of$the$programs$will$influence$the$NTG$rate.$A$good$example$of$

the$difficulty$in$discerning$how$program$context$might$affect$NTG$is$found$in$military$

involvement$in$Hawaii$Energy$Programs.$The$PY2010$Evaluation$Report$noted$that$the$

military’s$commitment$to$energy$efficiency$may$–$or$may$not$E$suggest$that$the$NTG$

assumed$for$their$projects$may$be$too$high$since$the$military$is$subject$to$a$number$of$

mandates$designed$to$increase$energy$efficiency.$

On$the$other$hand,$military$energy$managers$say$that$these$are$“unfunded$

mandates,”$which$forces$them$to$pursue$nonEDOD$sources$of$funding,$including,$

for$the$Navy:$USDA,$DOE,$State,$County,$Utility$and$industry$partnerships;$other$

3rd$Party$Financing$‘Vehicles’$such$as$Power$Purchase$Agreements,$Energy$

Savings$Performance$Contracts,$Utilities$Energy$Service$Contracts$and$Enhanced$

Use$Leases.$A$Navy$energy$manager$also$reports$that$individual$projects$must$be$

submitted$to$the$Admiral$in$charge$of$facilities,$and$that$the$availability$of$Hawaii$

Energy$rebates$improves$payback$and$thereby$helps$projects$get$funded.44$

The$extent$of$spillover$has$yet$to$be$measured$in$Hawaii.$As$the$market$transformation$

programs$become$more$mature$and$focused$on$activities$that$generate$spillover,$it$will$be$

important$that$Hawaii$credits$these$savings$appropriately.$In$the$interim,$we$recommend$

that$the$NTG$estimates$include$a$small$spillover$adder,$for$example,$five$percent$of$total$

Program$savings.$It$is$also$recommended,$that$a$future$evaluation$include$an$exploratory$

study$of$spillover.$This$study$would$identify$specific$program$activities$that$are$likely$to$

create$spillover$and$implement$a$survey$to$detect$if$spillover$is$occurring.$No$attempt$will$

be$made$to$quantify$spillover$savings$(the$element$of$studies$elsewhere$that$has$been$most$

costly$and$of$questionable$value).$Importantly,$the$information$developed$through$such$a$

study$will$also$be$extremely$useful$in$informing$a$longerEterm$strategy,$which$is$focused$on$

maximizing$spillover$and$minimizing$the$presence$of$freeEriders$through$smart$program$

design.$

Table$18$provides$an$estimate$of$how$the$individual$NTG$rates$developed$for$each$program$

aggregate$into$a$system$wide$NTG$value$for$PY2011.$Using$the$PY2011$percent$of$portfolio$

savings,$we$estimate$the$overall$NTG$rate$as$the$sum$of$the$individual$NTG$Adjusted$

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$

44Evergreen$Economics,$!"#$%#&'()*(+*&,-*.#/#''*!)-012* 3( )4-0"#&'()*#)5*!++'6'-)62*70(10#84!"70(10#8*9-#0*:;<; $(Honolulu,$HI:$Hawaii$
Public$Utilities$Commission$April$18,$2012),$1:100.$
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&
Table&18:&Calculation&of&Composite&NTG&Rate&for&PY2011&

& &

PY2011&
percent&of&
portfolio&
savings&

Recommended&
NTG&Rate&

NTG&Adjusted&
Percent&
Savings&

Program& Measures& (Col&1)& (Col&2)& (Col&1&*&Col&2)&
BEEM% Business%Energy%Efficiency%Measures% 27.12%% .75% 20.3%%
CBEEM% Custom%Business%Energy%Efficiency%Measures% 17.49%% .75% 13.1%%
BESM% Business%Services%and%Maintenance% 1.59%% .95% 1.5%%
BHTR% Business%HardFtoFReach% 0.84%% .99% 0.8%%
REEM% Residential%Energy%Efficiency%Measures% 50.87%% .79% 40.2%%
CESH% Custom%Energy%Solutions%for%the%Home% 0%% .65% 0.0%%
RESM% Residential%Services%and%Maintenance% 0.07%% .92% 0.1%%
RHTR% Residential%HardFtoFReach% 1.58%% 1.00% 1.6%%

%% Composite&NTG&Rate& && && 77.6%&
'

5.2 Non-Energy Benefits Literature Review 
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5.2.1 Non-Energy Benefit Estimation Methods 
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5.2.1.1 Direct Query/Survey 
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series$of$questions$might$first$ask$if$they$experienced$any$particular$nonEenergy$benefits$

associated$with$their$new$energy$efficient$equipment$(e.$g.,$reduced$operations$and$

maintenances,$employee$satisfaction$and$increased$productivity).$If$the$respondent$

answers$“yes”$to$the$existence$of$any$of$these$benefits,$a$followEup$question$asks$them$to$

place$a$dollar$value$on$the$benefit,$or$express$the$value$as$a$percentage$of$energy$savings$

resulting$from$the$new$equipment.$The$appeal$of$this$method$is$its$simplicity$and$low$cost.$

The$disadvantage$is$nonEreliability,$as$it$is$very$questionable$that$someone$can$provide$

accurate$cost$information$onEtheEspot$on$certain$things$like$employee$satisfaction,$comfort,$

or$the$value$placed$on$reducing$greenhouse$gas$emissions.$Even$less$abstract$impacts$such$

as$improved$equipment$reliability$would$require$some$background$research$by$the$

respondent$prior$to$providing$a$dollar$value.$Despite$serious$concerns$about$reliability,$this$

method$was$commonly$used$in$the$studies$reviewed.$

5.2.1.2 Contingent Valuation /ÒWillingness to PayÓ Surveys 
The$contingent$valuation$method$is$a$survey$technique$that$moves$beyond$directly$asking$

the$respondent$about$the$value$they$would$place$on$a$particular$nonEenergy$benefit.$The$

method$relies$on$a$series$of$questions$to$elicit$from$respondents$what$they$might$be$willing$

to$pay$for$a$certain$nonEenergy$benefit$(e.g.,$reduced$emissions,$improved$comfort$and$

safety,$and$improved$environmental$quality).$A$well$designed$contingent$valuation$study$

will$ground$these$responses$in$something$tangible$to$increase$the$reliability$of$the$

responses.$A$respondent$might$be$asked$if$they$would$be$willing$to$pay$$5$extra$a$month$

on$their$utility$bill$in$order$to$preserve$wetlands,$for$example.$Since$the$customer$is$not$

actually$paying$for$these$benefits,$but$rather$answering$questions$on$what$they$would$

hypothetically$pay.$These$types$of$data$are$referred$to$as$stated*preference$as$respondents$
are$merely$stating$a$preference$about$what$they$would$do$if$given$an$actual$opportunity$for$

action.$Given$that$there$is$no$requirement$that$they$actually$follow$through$with$these$

statements,$the$reliability$of$the$contingent$valuation$method$is$always$a$concern.45$

5.2.1.3 Conjoint Analysis  
A$different$type$of$stated$preference$data$collection$technique$is$known$as$conjoint$

analysis.$In$a$conjoint$study,$respondents$are$asked$to$rank$a$series$of$hypothetical$choices,$

such$as$program$design$options$or$energy$efficient$equipment$choices.$Each$choice$is$

defined$using$several$different$characteristics$with$a$range$of$possible$values$for$each.$For$

example,$different$equipment$options$may$be$defined$by$varying$levels$of$cost,$rebate$

amount,$energy$savings,$and$whether$or$not$the$program$provides$financing$or$an$energy$

audit.$Respondents$must$evaluate$the$tradeEoffs$between$the$various$attributes,$and$when$

the$data$are$entered$into$a$statistical$model$it$can$be$determined$which$of$the$features$is$

really$driving$the$rankings.$Conjoint$analysis$has$the$advantage$of$forcing$respondents$to$

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$

45%More%sophisticated%(and%consequently%much%more%expensive)%study%designs%sometimes%provide%respondents%with%money%and%
then%ask%them%to%actually%make%a%payment%(or%keep%the%money,%if%they%desire)%to%express%the%value%they%place%on%the%benefit%
being%studied.%Similar%variations%on%these%types%of%experiments%can%increase%the%reliability%of%the%stated%preference%responses%
by%making%the%experiment%more%closely%simulate%an%actual%payment.%However,%given%the%added%expense,%these%more%elaborate%
studies%are%rarely%conducted%as%part%of%energy%efficiency%program%evaluations,%which%primarily%are%concerned%with%the%direct%
measure%of%energy%benefits.%%
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5.2.1.4 Hedonic Pricing Models   
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was$focused$on$nonEenergy$benefit$categories$that$are$not$currently$tracked$for$Hawaii$

Energy.$$

5.2.2 Non-Energy Benefits 

5.2.2.1  GHG Emissions Reductions 
One$important$category$of$nonEenergy$benefits$is$GHG$emissions$reductions.$The$direct$

measure$of$GHG$emissions$reductions$is$relatively$simple,$since$utilities$often$need$to$

report$on$their$reduction$levels,$or$at$least$electricity$generation$mix,$from$which$GHG$

emissions$can$be$calculated$directly.$The$U.S.$EPA$also$provides$information$on$emissions$

resulting$from$electricity$generation$for$each$state$on$its$website.48$

Once$the$amount$of$GHG$emissions$per$kWh$generated$is$identified$for$Hawaii,$the$total$

reduction$in$GHG$emissions$attributable$to$the$Program$can$be$estimated$directly$by$

multiplying$this$factor$by$the$total$kWh$reduction$achieved$by$Hawaii$Energy.$$

The$dollar$value$associated$with$GHG$emissions$reductions$is$more$complicated$to$

calculate.$The$simplest$approach$is$to$multiply$the$GHG$reduction$tonnage$by$the$price$per$

ton$of$carbon$from$the$various$carbon$trading$markets.$The$price$per$ton$of$carbon$can$

serve$as$a$proxy$for$the$environmental$benefit$associated$with$a$reduction$in$GHG$

emissions,$although$whether$this$price$captures$all$of$potential$benefits$(some$of$which$are$

not$market$based)$is$debatable.$At$the$time$of$this$report,$carbon$prices$are$approximately$

$3.90$per$ton.
=>
$$

We$did$not$attempt$to$review$estimates$of$the$societal$benefits$of$reducing$GHG$emissions,$

which$include$those$associated$with$mitigating$or$avoiding$global$warming,$sea$level$rise,$

species$loss$and$others.$These$impacts$are$wide$ranging$and$studies$attempting$to$quantify$

them$are$voluminous.$$

5.2.2.2 Comfort 
The$nonEenergy$benefit$“comfort”$covers$a$range$of$different$attributes,$most$of$which$can$

be$generally$related$to$indoor$air$temperature.$Other$related$benefits$such$as$noise$

reduction$and$lighting$quality$are$included$here$in$our$summary$of$the$literature.$$

Findings$from$the$literature$related$to$comfort$are$provided$in$Table$19.$The$table$presents$

the$estimated$value,$typically$expressed$either$as$a$percentage$of$annual$bill$savings$or$an$

annual$dollar$value$(exceptions$to$this$are$noted$in$the$table).$Along$with$these$estimates,$

the$estimation$method$is$listed$along$with$the$type$of$program$being$evaluated$and$

program$location.$The$most$common$methods$used$for$estimation$were$survey$(direct$

query)$of$program$participants$and$conjoint$analysis.$In$the$cases$where$the$direct$query$

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
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method$was$used,$respondents$were$first$asked$if$they$experienced$any$improvement$in$

comfort$from$the$new$efficiency$measures.$If$there$was$an$improvement$in$comfort,$the$

respondents$were$then$asked$to$provide$an$estimated$value$for$the$increase$in$comfort,$

with$the$value$expressed$as$a$percentage$of$energy$bill$savings.$$

The$estimated$value$placed$on$comfort$is$largest$in$the$commercial$sector,$which$is$not$

surprising$given$that$commercial$spaces$contain$more$people$than$residential$spaces,$and$

that$occupant$comfort$can$be$tied$to$worker$productivity.$For$those$studies$that$addressed$

occupant$comfort$(defined$as$either$“comfort”$or$“even$lighting$distribution”),$values$

ranged$from$six$to$33$percent$of$bill$savings$for$the$commercial$sector.$For$the$residential$

programs,$estimates$for$comfort$(defined$as$either$“comfort”$or$“noise$reduction”)$ranged$

from$37$to$93$percent$of$energy$bill$savings$resulting$from$the$program.$

When$benefits$were$estimated$as$a$dollar$value$(rather$than$as$a$percentage$of$energy$bill$

savings),$there$was$also$a$wide$range$of$estimates.$For$commercial$programs,$estimates$for$

the$value$of$comfort$ranged$from$$86$to$$49,913$annually,$with$a$separate$study$estimate$

as$a$oneEtime$value$of$$2,406$for$improved$comfort.$For$residential$programs,$values$were$

expressed$several$different$ways.$Estimates$per$person$range$from$$30$to$$125$annually$

based$on$the$results$from$several$Massachusetts$program$evaluations.$On$a$perEhome$

basis,$a$separate$evaluation$of$the$Massachusetts$ENERGY$STAR$Homes$program$resulted$

in$values$of$$146$to$$371$annually$for$improved$comfort.$$

The$wide$range$of$estimates$on$this$single$nonEenergy$benefit$illustrates$the$challenge$of$

measuring$these$types$of$benefits,$as$well$as$the$problem$of$trying$to$apply$estimates$from$

other$studies$to$the$Program.$The$estimates$reviewed$in$the$literature$are$tailored$to$

individual$programs,$which$may$have$different$characteristics$than$the$programs$offered$in$

Hawaii.$For$example,$the$commercial$estimates$reviewed$in$the$literature$may$be$much$

larger$and/or$involved$in$different$industries,$and$these$factors$contribute$to$the$high$

dollar$estimates$placed$on$comfort.$These$commercial$and$industrial$characteristics$may$be$

significantly$different$than$those$that$have$been$participating$in$Hawaii$Energy,$making$the$

estimates$less$appropriate$for$the$Hawaii$context.$Similarly,$since$many$of$the$savings$

estimates$are$expressed$in$terms$of$share$of$bill$savings,$it$may$not$be$appropriate$to$apply$

them$to$a$different$program$where$these$savings$may$be$substantially$different.$$
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Table&19:&Non4Energy&Benefit&Estimation&Summary&4&Comfort&
Study& Non4Energy&

Benefit&
Measured&

Approximate&Range&of&
Benefit&Value&

Estimation&
Method&

Program/Measure&
Evaluated&(State)&

%&Bill&
Savings&

Dollar&Value&

Bicknell,&et&al.&
(2004)&

Comfort% 33%% NA% Direct%Query% Comm.%Audit%
Program%(WA)%

Wobus&et&al.&
(2007)&

Even%Light%
Distribution%

6%% $2,046%%
(one%time)%

Conjoint% Comm/Ind%Retrofit,%
Small%Commercial%
Lighting%(NY)%

Wobus,&et&al.&
(2007)&

Comfort% 11%% NA% Direct%Query% Comm/Ind%Retrofit,%
Small%Commercial%
Lighting%(NY)%

Tetra&Tech&MA&
(2011)&

Comfort% NA% $77F$125%per%
person%
annually%

Survey% Res%retrofit,%Res%
new%construction,%
Low%income%(MA)%

Tetra&Tech&MA&
(2011)&

Noise%
reduction%

NA% $30F$40%per%
person%
annually%

Survey% Res%retrofit,%Res%
new%construction,%
Low%income%(MA)%

Summit&Blue&NY&
(2006)&

Comfort/%
HVAC%
Effectiveness%

NA% $49,913%per%
project%
annually%%

Conjoint%% NonFres%New%
Construction%(NY)%

Summit&Blue&NY&
(2006)&

Lighting%
quality%

NA% $26,038%per%
project%
annually%

Conjoint% NonFres%New%
Construction%(NY)%

Summit&Blue&NY&
(2006)&

Comfort/%
HVAC%
Effectiveness%

NA% $4,685%per%
project%
annually%%

Conjoint%% Comm/Ind%Retrofit%
(NY)%

Summit&Blue&NY&
(2006)&

Lighting%
quality%

NA% $7,251%per%
project%
annually%

Conjoint% Comm/Ind%Retrofit%
(NY)%

Summit&Blue&NY&
(2006)&

Lighting%
effectiveness%

NA% $86%per%
project%
annually%

Conjoint% Small%Comm%
Lighting%Program%
(NY)%

Tolkin,&et&al.&
(2009)&

Comfort% 70F93%% $279F371%%
per%home%
annually%

Direct%Query%
Homeowners%

ENERGY%STAR%
Homes%(MA)%

Tolkin,&et&al.&
(2009)&

Noise%
Reduction%

37F71%% $146F284%
%per%home%
annually%

Direct%Query%
Builders%

ENERGY%STAR%
Homes%(MA)%

$

5.2.2.3 Health and Safety 
Another$common$nonEenergy$benefit$in$the$literature$relates$to$the$health$and$safety$of$

building$occupants.$This$category$covers$improved$air$quality,$which$can$help$reduce$

illnesses.$Efficiency$improvements$can$also$affect$occupant$safety$by$improving$working$

conditions$for$commercial$spaces$(thereby$reducing$onEtheEjob$accidents).$Various$reports$
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suggest$key$measures$that$might$trigger$these$improvements$are$lighting,$air$economizers,$

heat$recovery,$operable$windows,$insulation$and$thermal$windows.$

The$health$and$safety$nonEenergy$benefit$research$has$focused$primarily$on$examining$the$

health$benefits$associated$with$improved$air$quality$and/or$improved$safety$relating$to$

new$energy$efficient$measures.$Since$these$benefits$are$often$measured$in$terms$of$reduced$

sick$time$or$downtime$due$to$illness$or$accidents,$the$health$and$safety$benefits$sometimes$

get$comingled$with$benefits$relating$to$improved$productivity.$Note$that$many$of$the$

studies$reviewed$of$residential$programs$examined$the$safety$benefit$in$terms$of$improved$

home$heating$for$low$income$households.$Given$the$limited$applicability$to$Hawaii,$these$

studies$were$not$included$in$the$summary$below.$

Several$studies$we$reviewed$provided$benefit$estimates$for$health$and$safety$relating$to$

new$efficiency$measures,$and$these$are$summarized$in$Table$20.$A$variety$of$estimation$

methods$were$used,$with$the$most$common$being$either$a$phone$survey$or$direct$query$of$

respondents$regarding$the$value$they$place$on$improved$health$and$safety$resulting$from$

the$new$energy$efficiency$measures.$As$with$the$estimates$of$comfort,$benefit$estimates$for$

improvements$to$health$and$safety$were$estimated$as$either$a$percentage$of$bill$savings$or$

as$a$dollar$value$for$the$project.$$

The$benefit$of$improved$health$and$safety$for$commercial$participants$was$estimated$for$a$

Washington$audit$program$to$be$51$percent$of$bill$savings.$For$a$commercial$and$industrial$

retrofit$program$in$New$York,$the$estimated$benefit$was$$6,358$per$project$annually.$$

For$residential$participants,$the$value$of$benefits$from$improved$health$and$safety$ranged$

from$$4$to$$181$per$home$annually.$One$study$in$California$expressed$the$value$slightly$

differently,$with$an$estimate$of$$3.78$per$person$annually$due$to$reductions$in$sick$days.%%

$

$
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Table&20:&Non4Energy&Benefit&Estimate&Summary&4&Health&and&Safety&
Study& Non4Energy&

Benefit&
Measured&

Approximate&Range&of&
Benefits&Value&

Estimation&
Method&

Program/Measure&
Evaluated&(State)&

%&Bill&&
Savings& Dollar&Value&

Bicknell,&et&al.&
(2004)&

Safety% 51%% NA% Direct%Query% Comm%Audit%
Program%(WA)%

Tetra&Tech&MA&
(2011)&

Health% NA% $4F$19%
annually%per%
home%

Survey% Res%retrofit,%Res%
new%construction,%
Low%income%(MA)%

Summit&Blue&NY&
(2006)&

Indoor%Air%
Quality/%
Safety%

NA% $6,358%per%
project%
annually%%

Conjoint%% Comm/Ind%Retrofit%
(NY)%

Summit&Blue&NY&
(2006)&

Safety% NA% $181%per%
project%
annually%

Conjoint% ENERGY%STAR%
Homes%(NY)%

TecMarket&(2001)& Lost%
work/school%
days%from%
illness%

NA% $3.78%per%
person%
annually%

Survey% Low%Income%(CA)%

Tolkin,&et&al.&
(2009)&

Safety% 26%% $105%
per%home%
annually%

Direct%Query%
Homeowners%

ENERGY%STAR%
Homes%(MA)%

Tolkin,&et&al.&
(2009)&

Indoor%Air%
Quality%

32%% $126%
%per%home%
annually%

Direct%Query%
Builders%

ENERGY%STAR%
Homes%(MA)%

!

5.2.2.4 Productivity 
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commercial$lighting$program,$the$benefit$due$to$increased$productivity$is$$62$per$project$

annually,$while$for$a$nonEresidential$new$construction$project$the$estimate$increases$

substantially$to$$54,671.$

Table&21:&Non4Energy&Benefit&Estimate&Summary&4&Productivity&
Study& Non4Energy&

Benefit&Measured&
Approximate&
Range&of&Benefits&
Value&

Estimation&
Method&

Program/Measure&
Evaluated&(State)&

%&Bill&
Savings&

Dollar&
Value&

Bicknell,&et&al.&
(2004)&

3)1=/;0$-$0+% ::> % ?@% A$)(;0%B/()+% C144%@/=$0%
3)1*)"4%DE@F%

Wobus,&et&al.&
(2007)&

3)1=/;0$-$0+% 8:> % ?@% A$)(;0%B/()+% C144GH'=%I(0)12$0J%
K4"..%C144();$".%
L$*M0$'*%D?5F%

Summit&Blue&NY&
(2006)&

N;;/O"'0%
3)1=/;0$-$0+%

?@% PQRJST8%
O()%
O)1U(;0%
"''/"..+% %

C1'U1$'0%% ?1' V)(<%?(#%
C1'<0)/;0$1'%D?5F%

Summit&Blue&NY&
(2006)&

N;;/O"'0%
3)1=/;0$-$0+%

?@% P87JQW9%
O()%
O)1U(;0%
"''/"..+ %

C1'U1$'0%% C144GH'=%I(0)12$0%
D?5F%

Summit&Blue&NY&
(2006)&

E1)X()%
3)1=/;0$-$0+%

?@% PS6%O()%
O)1U(;0%
"''/"..+ %

C1'U1$'0%% K4"..%C144%
L$*M0$'*%3)1*)"4%
D?5F%

$

5.2.2.5 Operations and Maintenance 
Reduced$operations$and$maintenance$(O&M)$cost$is$a$nonEenergy$benefit$closely$related$to$

productivity.$Simply$by$replacing$older$equipment,$customers$often$receive$an$additional$

benefit$of$increased$equipment$reliability$and$fewer$costs$associated$with$maintaining$

older$and$less$reliable$equipment.$While$this$benefit$is$sometimes$included$as$part$of$a$

broader$“productivity”$category,$a$few$studies$were$found$in$the$literature$that$estimate$

the$O&M$benefits$as$a$separate$nonEenergy$benefit.$$

Select$findings$from$the$literature$are$provided$in$Table$22,$with$trends$that$mirror$those$

found$in$estimates$of$productivity$shown$in$Table$21.$As$estimated$as$share$of$bill$savings,$

lower$O&M$costs$are$estimated$to$be$19$to$44$percent$of$energy$savings.$When$expressed$

as$an$annual$perEperson$value,$estimates$range$from$$54$to$$149$for$residential$programs.$

Estimates$for$commercial$programs$in$New$York$range$from$$23$per$project$annually$for$a$

small$commercial$lighting$program$to$$43,209$per$project$annually$for$a$new$construction$

program.$$



Hawaii%Energy:%Evaluation%of%Program%Year%2011 Page%84 Evergreen%Economics%

Table&22:&Non4Energy&Benefit&Estimate&Summary&4&Operation&&&Maintenance&
Study% Non4Energy&

Benefit&
Measured%

Approximate&Range&of&
Benefits&Value%

Estimation&
Method%

Program/Measure&
Evaluated&(State)%

%&Bill&
Savings&

Dollar&Value&

Bicknell,&et&al.&
(2004)&

Lower%
Maintenance%

44%% NA% Survey%/%IDI% Comm%Audit%
Program%(WA)%

Lily&and&Pearson&
(1999)&

Lower%O&M% 19%% NA% Direct%Query% Industrial%Efficiency%
(WA)%

Wobus,&et&al.&
(2007)&

Lower%O&M% 22%% NA% Direct%Query% Comm/Ind%Retrofit,%
Small%Commercial%
Lighting%(NY)%

Tetra&Tech&MA&
(2011)&

Lower%O&M%
(Occupant%
Home)%

NA% $35F$149%per%
person%
annually%

Survey% Res%retrofit,%Res%
new%construction,%
Low%income%(MA)%

Tetra&Tech&MA&
(2011)&

Lower%O&M%
(Occupant%
Appliances)%

NA% $54F$124%per%
person%
annually%

Survey% Res%retrofit,%Res%
new%construction,%
Low%income%(MA)%

Tetra&Tech&MA&
(2011)&

Lower%O&M%
(Building%
Owner%–%
HVAC%equip)%

NA% $3.91%per%
building%
annually%

Survey% Res%retrofit,%Res%
new%construction,%
Low%income%(MA)%

Summit&Blue&NY&
(2006)&

Lower%O&M% NA% $43,209%per%
project%
annually%%

Conjoint%% NonFres%New%
Construction%(NY)%

Summit&Blue&NY&
(2006)&

Lower%O&M% NA% $23%per%
project%
annually%

Conjoint%% Small%Comm%
Lighting%Program%
(NY)%

&

5.2.3 Overarching Non-Energy Benefit Findings 
The/literature/contains/a/very/wide/range/of/non2energy/benefit/estimates./As$

indicated$by$just$the$sample$of$studies$included$in$this$review,$there$is$a$very$wide$range$of$

estimates$for$each$benefit$category.$This$variation$is$likely$due$to$both$the$various$

estimation$methods$used,$and$the$different$programs$and$customer$groups$being$studied.$

Even$when$similar$methods$are$used,$the$same$benefit$(comfort,$for$example)$is$typically$

valued$more$highly$in$the$commercial$sector$than$the$residential$sector,$as$more$people$are$

usually$affected$and$the$benefit$might$have$a$direct$effect$on$economic$activity.$$

$

The/non2energy/benefit/estimates/found/in/the/literature/are/tailored/to/specific/

programs,/making/transferability/to/other/jurisdictions/problematic./For$some$of$the$

nonEenergy$benefits$reviewed,$there$was$a$very$large$range$of$estimated$values$that$varied$

by$program$type.$This$indicates$that$(in$the$best$case$scenario),$nonEenergy$benefit$

estimates$from$the$literature$should$only$be$applied$to$similar$programs$in$other$areas.$An$

additional$confounding$factor$is$that$many$of$the$estimates$are$expressed$in$terms$of$the$

percentage$of$bill$savings$resulting$from$the$energy$efficiency$measures$installed$through$
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the$program.$The$studies$reviewed$generally$do$not$include$the$total$amount$of$bill$savings,$

which$prevents$any$type$of$adjustments$to$be$made$for$different$levels$of$bill$savings$in$

other$jurisdictions.$Given$that$bill$savings$from$similar$programs$will$naturally$vary$across$

states$based$on$external$factors$such$as$weather$and$home$size,$applying$the$estimates$

from$the$literature$to$the$Hawaii$programs$is$problematic.$

$

The/direct/query/method/is/unlikely/to/produce/reliable/estimates./One$of$the$most$

common$estimation$methods$is$the$direct$query$technique,$where$respondents$are$simply$

asked$directly$to$provide$a$value$on$a$particular$nonEenergy$benefit.$Given$the$abstract$and$

somewhat$intangible$nature$of$these$benefits$(worker$comfort$and$productivity,$for$

example),$it$is$unlikely$that$respondents$can$provide$an$accurate$estimate$for$a$value$of$

these$benefits$on$the$spot$during$a$typical$phone$survey.$Furthermore,$many$of$these$

studies$ask$respondents$to$express$the$value$as$a$share$of$energy$savings$resulting$from$

the$energy$efficiency$measures.$Given$the$substantial$work$required$to$estimate$

incremental$energy$savings$as$part$of$a$formal$impact$evaluation,$it$is$unlikely$that$

respondents$have$an$accurate$idea$of$the$bill$savings$given$all$the$compounding$factors$

(e.g.,$changes$in$weather$and$productivity).$This$additional$source$of$uncertainty$further$

compounds$the$problem$of$the$direct$query$method.$

$
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6. Process Evaluation 
6.1 Program Participant Feedback 

The$results$of$our$process$evaluation$data$collection$efforts$are$presented$below,$first$for$

the$Residential$Programs$and$then$for$the$Business$Programs.&

6.1.1 Residential Program Participant Results 
In$order$to$collect$data$on$experiences$with$the$Residential$Programs,$which$account$for$55$

percent$of$Hawaii$Energy$savings,$the$Evaluation$Team$fielded$a$survey$with$380$Hawaii$

Energy$residential$rebate$program$participants.$As$noted$above,$the$survey$excluded$the$

upstream$lighting$and$CFL$exchange/giveaway$programs,$lowEincome$rebates,$and$any$

custom$measures,$which$will$not$be$evaluated$via$an$endEuse$customer$survey.$$

Residential$participant$results$are$organized$into$two$sections:$(1)$general$program$

feedback,$and$(2)$rebate$impact$feedback,$each$subEdivided$as$follows:$$

• General$Program$Feedback$

o Initial$Awareness$of$Programs$

o Role$of$social$media$as$an$information$source$

o Motivation$for$reducing$energy$usage$

o Energy$savings$efforts$

o Adoption$of$CFLs$

o Reasons$for$installing$solar$water$heaters$

o Cost$barriers$of$energy$efficient$products$

• Rebate$Impact$Feedback$

o Knowledge$of$rebates$

o Rebate$satisfaction$

o Importance$of$rebate$

o Influence$of$rebate$on$purchase$of$specific$technologies$

o Rebate$impact$on$timing$of$purchases$

6.1.1.1 General Program Feedback 
This$section$is$intended$to$serve$as$a$status$update$on$key$Program$metrics$based$on$

participant$perspectives.$Findings$were$compared$across$program$years$where$relevant$

and$against$general$population$findings$from$PY2009.$

Initial Awareness of Programs 
Residential$participants$reported$becoming$aware$of$REEM$through$a$variety$of$methods.$

As$found$during$prior$year$evaluations,$nearly$half$of$the$PY2011$respondents$(48$percent)$

learned$of$the$program$at$a$retail$store$where$rebates$were$offered$on$qualifying$products.$

In$addition,$58$percent$of$participants$reported$that$they$became$aware$of$the$rebate$

before$deciding$to$purchase$the$product.$In$PY2011,$the$second$most$reported$source$for$

initially$learning$about$the$program$was$from$a$television,$radio,$or$newspaper$

advertisement$(17$percent).$Although$program$sources$of$awareness$have$varied$slightly$
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across$program$years,$none$of$the$differences$are$statistically$significant$(as$shown$in$

Table$23).$

Table&23:&Comparison&of&Residential&Participant&Initial&Rebate&Information&Source&&

$

The$question$about$how$program$participants$first$learned$of$program$rebates$was$

structured$as$an$open$response$that$allowed$for$multiple$answers.$As$with$the$prior$year$

survey$findings,$participants$mentioned$a$variety$of$sources$of$information$including,$but$

not$limited$to$wordEofEmouth,$utility$representatives$and$bill$inserts,$all$of$which$appear$to$

be$less$effective$at$spreading$rebate$awareness.$Participant$responses$naming$utility$

representatives$as$a$source$of$awareness$highlight$a$potential$lack$of$distinction$between$

Hawaii$Energy$and$the$utility$(e.g.,$HECO$and$MECO)$for$residential$participants.$As$shown$

in$Figure$15,$retail$stores$are$the$initial$program$rebate$information$source$most$

mentioned$by$residential$participants.$This$suggests$that$efforts$to$continue$assisting$

stores$by$providing$training$and$marketing$materials$is$likely$the$most$effective$approach$

to$increasing$program$awareness.$$
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Figure&15:&PY2011&Residential&Rebate&Participant&Initial&Rebate&Information&Source&(n=401)&

$

Role of Social Media as an Information Source 
Residential$participants$were$questioned$about$the$role$social$media$plays$as$a$useful$

source$of$information.$Figure$16$illustrates$that$roughly$threeEquarters$(74$percent)$of$

participants$reported$that$social$media$is$either$somewhat*useful$or$very*useful$as$an$
information$source.$$
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Source:#ParCcipaCng#residenCal#customer#telephone#surveys#conducted#in#2012.#
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Figure&16:&Usefulness&of&Social&Media&as&an&Information&Source&for&&
PY2011&Residential&Rebate&Participants&(n=93)&

$

This$suggests$that$making$quality$information$available$via$social$media$could$be$a$

valuable$method$for$communicating$residential$participants.$In$addition$to$understanding$

the$general$usefulness$of$social$media,$a$comparison$of$responses$reveals$what$type$of$

information$social$media$is$most$useful$at$providing.$Almost$half$of$participants$(43$

percent)$reported$that$using$social$media$to$learn$more$about$new$incentives$or$bonuses$

for$energy$efficient$technologies$was$!"#$%&'"(&).$The$remaining$uses$for$social$media,$as$
shown$in$Figure$17,$were$fairly$equally$distributed$across$the$remaining$response$

categories.$One$possible$explanation$for$these$results$is$that$the$large$volume$of$general$

energy$efficiency$information$online$makes$it$less$valuable$to$consumers$than$information$

on$rebates$and$incentives$specific$to$Hawaii.$These$findings$suggest$that$social$media$may$

be$an$effective$tool$to$market$incentives$and$bonuses$for$energy$efficient$technologies.$$
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Source:&ParEcipaEng&residenEal&customer&telephone&surveys&conducted&in&2012.&
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Figure&17:&Comparison&of&Various&Uses&of&Social&Media&among&&
PY2011&Residential&Rebate&Participants&(n=93)&

$

Motivation for Reducing Energy Usage 
Motivations$for$PY2011$residential$participants$in$to$reduce$energy$use$are$similar$to$those$

in$both$the$PY2010$and$PY2009$surveys$(shown$in$Figure$18).$Across$all$three$program$

years,$the$percentage$of$participants$who$rated$the$motivations$as$!"#$%&'()#*+,*$has$
steadily$increased,$though$not$statistically$significantly.$The$motivation$most$cited$as$!"#$%
&'()#*+,* $by$participants$was$to$reduce$energy$bills.$Approximately$threeEquarters$of$

participants$each$program$year$reported$this$motivation$as$!"#$%&'()#*+,*%(79$percent$in$
PY2011,$75$percent$in$PY2010$and$73$percent$in$PY2009).$These$do$not$represent$

significant$changes$in$motivation,$but$instead$highlight$that$reducing$energy$use$and$

overall$cost$has$remained$a$significant$driver$for$increasing$energy$efficiency.$Preserving$

the$environment$was$the$second$strongest$motivation,$$reported$as$!"#$%&'()#*+,*$by$
approximately$twoEthirds$of$participants$in$each$of$the$program$year$surveys$(68$percent$

in$PY2011,$66$percent$in$PY2010$and$66$percent$in$PY2009).$There$is$no$significant$

difference$across$program$year$within$responses$for$the$two$aboveEdiscussed$motivations.$
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Source:#Par0cipa0ng#residen0al#customer#telephone#surveys#conducted#in#2012.#
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Figure&18:&Comparison&of&Residential&Participants&Motivations&to&Use&Less&Energy&

$

As$shown$in$Figure$19,$the$majority$of$PY2011$residential$participants$(96$percent)$

reported$that$it$is$somewhat$or$very*important*to$use$less$energy$to$reduce$energy$bills.$In$
addition,$93$percent$said$that$it$is$somewhat$or$very*important$to$use$less$energy$to$help$
preserve$the$environment.$About$oneEthird$(32$percent)$of$participants$responded$that$

being$energy$efficient$compared$to$their$neighbors$is$not*very$or$not*at*all*important.*This$
finding$illustrates$that$peer$comparisons$among$participants$may$not$be$as$strong$of$a$

motivating$factor$as$saving$money$or$preserving$environmental$quality.50*$

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$

50%It%is%important%to%note%that%the%theory%behind%peer%comparisons%is%that%individuals%often%do%not%fully%realize%how%strong%a%
motivation%peer%comparisons%are.%
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!"#$%&'() *'+,-.%/012&'.3'4./"50/".16 '/.'76&'8&66'91&%#:'0,.1#';< =>((' ?&6"@&1/"0A';0%/"2"-01/6'
B1CD>(E'

$

Energy Savings Efforts 
Residential$participants$were$questioned$about$their$current$energy$savings$activities.$Not$

surprisingly,$the$most$widely$reported$(98$percent)$energy$savings$activity$that$

participants$!"#$%&!%'$engage$in$is$turning$off$lights.$As$shown$in$Figure$20,$those$activities$
that$are$easy$to$implement$and$require$less$behavior$change$tend$to$have$a$significant$

percentage$of$engagement.$

!"#$%&'=>*'F2/".16';< =>(('?&6"@&1/"0A'?&G0/&';0%/"2"-01/6'H0I&'/.'?&@$2&'91&%#:'760#&'B1CD>(E'

$

Adoption of CFLs 
In$the$PY2011$survey,$the$vast$majority$of$residential$participants$reported$not$only$a$

strong$awareness$of$CFLs$(97$percent),$but$also$a$sizable$installation$rate$(95$percent).$
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These$findings$are$in$alignment$with$the$general$population$survey$conducted$for$PY2009,$

in$which$94$percent$of$respondents$reported$awareness$of$CFLs$before$taking$the$survey$

and$91$percent$reported$installing$CFLs$in$their$home.$In$addition,$most$residential$

participants$purchased$CFLs$in$the$last$year$(84$percent)$and$even$remembered$the$store$

where$they$purchased$them$(92$percent).$In$combination,$as$shown$in$Figure$21,$these$

findings$suggest$that$there$is$broad$awareness$and$adoption$of$CFLs$across$Residential$

Program$participants.$$

Figure&21:&PY2011&Residential&Rebate&Participant&Awareness&and&Adoption&of&CFLs&

$

Among$residential$participants,$almost$half$(44$percent)$reported$that$they$currently$have$

12$or$more$CFLs$installed$in$their$home$(shown$in$Figure$22),$which$further$illustrates$

broad$market$adoption.$This$finding$is$consistent$with$the$general$population$survey$

findings$from$the$PY2009$evaluation$that$showed$only$one$percentage$point$lower$current$

installation$rate$(43$percent)$among$residential$respondents.$
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Figure&22:&CFLs&Installed&in&the&Home&among&&
PY2011&Residential&Rebate&Participants&(n=368)&

!

Reasons for Installing Solar Water Heaters (SWH) 
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Figure&23:&PY2011&Residential&Program&Participant&Reasons&for&Installing&SWH&(n=107)&

!

Cost Barriers of Energy Efficient Products 
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6.1.1.2 Rebate Impact Feedback 
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Rebate Satisfaction 
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Importance of Rebate 
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Influence of Rebate on Purchase of Specific Technologies 
;'$&%$9"#$&!")&($%<&,:7-%#".#&3-%&=>&7$%8$.#&-3&%$)7-.+$.#)?&9*#&:*8'&/$))&,:7-%#".#&3-%&
5>&7$%8$.#&-3&%$)7-.+$.#)?&!'-&%$7-%#$+&#'"#&#'$<&!$%$&-)'"./+*%0&1"0$&-%&!"#$%0&1"0$&#-&
'"($&7*%8'")$+&#'$&)":$&7%-+*8#&!,#'-*#&#'$&%$9"#$&4)'-!.&,.&;"9/$&@A01&
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Rebate Impact on Timing of Purchases 
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6.1.2 Business Program Participant Results 
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48!$,2#!&')2!8%(#&!-),(+)*!,640&!&')!9(45(,7!H#'4$+!%+!I%50()!JKL>!F%7%-,(!&4!.()1%40#!
2),(#3!&')!9: ;<==! .(4/)##! )1,-0,&%4+!840+*!&')!&$4!74#&!().4(&)*!$,2#!48!%+%&%,--2!
-),(+%+5!48!&')!.(45(,7!$)()!8(47!/4+&(,/&4(#!4(!*%#&(%60&)(#!*%()/&-23!4(!&'(405'!$4(*M48M
740&' >!N4$)1)(3!&')!.)(/)+&,5)!48!.,(&%/%.,+&#!-),(+%+5!48!&')!9(45(,7!4(!46&,%+%+5!,+!
,..-%/,&%4+!84(7!8(47!/4+&(,/&4(#!4(!*%#&(%60&)(#!8)--!HO=!.)(/)+&!%+!9: ;<=<!,+*!;P!
.)(/)+&!%+!9: ;<==L!$'%-)!&')!.)(/)+&,5)!48!.,(&%/%.,+&#!-),(+%+5!48!&')!.(45(,7!&'(405'!
$4(* M48M740&'!(4#)!H=P!.)(/)+&!%+!;<=<!,+*!;P!.)(/)+&!%+!;<==L>!"#!%+!9:;<=<3!%+!&')!
/0(()+&!)1,-0,&%4+!&')()!$)()!+4!*%#/)(+%6-)!*%88)()+/)#!&4!%+%&%,-!,$,()+)##!$')+!
,+,-2@%+5!62!&)/'+4-452!.0(/',#)*>!

!"#

$!"#

%!"#

&!"#

'!"#

(!!"#

)*+,-#./.#
012345#

6+*789:#
/,:89-#
012&(5#

;9<#=-,>9?@1#
0123'5#

;9<-AB9-,7*-#
012$'5#

;9<CD-E#
;9F*G,+#
012H45#

I789-:#
012&!5#

J*# &4KH"# 'HK&"# 3(K'"# 3(K%"# &'K&"# ''KH"#

L9:M#@#N*O+>#8,G9#N,A79>#H!K3"# (HK("# $HK("# $4K!"# $4K3"# (!K!"#

P*1Q7#R1*N# %K!"# HKH"# 4K("# HK&"# 4K3"# (K3"#

!"#$"%&'()''
*"+,(%-"%&+'

)*O-S9T#U,-VSAW,V1B#-9:A>91V,+#SO:7*F9-#79+9W8*19#:O-G9X:#S*1>OS79>#A1#$!($K#



!"#"$$%&'()*+,%&-"./"0$1'%12%3)1*)"4%5(")%6788 3"*(%879 &-()*)(('%&:1'14$:; %

!"#$%&'() *'+,-./%"0,1',2' 3,4'5$0"1&00'6%,#%/-'6/%7"8"./170''
91"7"/::;'5&8/-&'<4/%&',2'7=&'6%,#%/-'

!

<1/):(,%3")0$:$="0$'*%>/;$'(;;%:/;014()%0(.(=?1'(%;/)-(+;%:1'@/:0(@%$'%6787A%6788A%"'@%6786B%

'

Knowledge of Ways to Save Energy 
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Importance of Energy Efficiency Equipment 
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Influence of Rebate on Purchase Decisions 
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Satisfaction with Program Elements 
Analysis$of$PY2011$survey$data$found$that$the$vast$majority$(80$percent)$of$business$

participants$were$either$!"#$%&'()&*)"+$or$",(#"-".$%&'()&*)"+$with$their$overall$experience$

with$the$Program.$

A15/3%&BC)&*+',--&./012%00&*3453"6&*"371819"27&DE%3"$$&F"710>"871420&G17<&7<%&*3453"6&H2IJKL&

$

In$addition,$business$participant$survey$data$for$PY2011$show$that$the$general$satisfaction$

with$the$Program$extends$across$most$of$its$attributes.$As$shown$in$Figure$39,$satisfaction$

levels$for$each$of$the$various$program$elements$is$very$positive,$with$all$aspects$receiving$a$

rating$of$&/-"01'(%&'()&*)"+%or%!"#$%&'()&*)"+$by$at$least$70$percent$of$participants.$These$

findings$illustrate$that$the$energy$efficiency$programs$continue$to$be$well$received$by$

business$participants.$

Frequency Percent
!"#$%&'("&$ ) *+,

-./"0123%&'("&$ 4* 56,

7.3%8"#$%&'("&$ 4 5,

7.3%23%2&&%&'("&$ 5 45,

9.:;3%(:.0 4 5,

<"=>?"@ * A,

28 100.0%

-.>#B"C%D2#3'B'E23':F%:.:G#"?'@":3'2&%B>?3./"#%3"&"E1.:"%?>#8"$?%B.:@>B3"@%':%*H4*I

Total

How7likely7do7you7think7it7was7that7you7would7have7
got7the7same7measure7if7there7had7been7no7rebate?

PY20117Participants

51%$

29%$

10%$

8%$
2%$

��Extremely$sa3sfied$

��Very$sa3sfied$

"Neither$sa3sfied$nor$
dissa3sfied$

��A$li>le$sa3sfied$

��Not$at$all$sa3sfied$

Source:$Par3cipa3ng$nonFresiden3al$customer$telephone$surveys$conducted$in$2012.$
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Figure'39:'PY2011'Business'Program'Participant'Satisfaction'with'Various'Program'Elements'

!

0%# 20%# 40%# 60%# 80%# 100%#

How#long#it#took#to#receive#the#rebate#(n=59)#

Efficiency#level#required#to#qualify#for#a#rebate#(n=59)#

Ease#of#filling#out#the#applicaHon#and#calculaHng#the#rebate#(n=32)#

Amount#of#the#rebate#(n=59)#

The#new#equipment#(n=59)#

CommunicaHons#with#Hawaii#Energy#(n=31)#

Timeliness#of#the#approval#process#(n=13)#

Adjustments#made,#if#any#(n=6)#

!"#$"%&'()'*"+,(%-"%&+'

Very#saHsfied#

Somewhat#saHsfied#

A#litlle#saHsfied#

Not#at#All#saHsfied#
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6.1.3 Summary of Findings 

6.1.3.1 Residential  
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6.1.3.2 Business  
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7. Conclusions and Recommendations 
!"#$%&%"&'(")"*+&,$*,#-).$*)&/*0& (",$11"*0/+.$*)& 2/)"0&$*&+3"&.1'/,+&"4/#-/+.$*5&
'($,"))&"4/#-/+.$*&/*0&1/(6"+&/))"))1"*+ &$7&+3"&89:;<<&8($=(/1 >&

7.1 Impact Evaluation 

7.1.1 Technical Reference Manual Review 
?3"&?@A&("4."%&.)&,$*0-,+"0&+%.,"&"/,3&'($=(/1&B"/(&+$&("4."%&)/4.*=)&/))-1'+.$*)&
2".*=&-)"0&7$(&+3"&,-(("*+&'($=(/15&/*0&+3"*&/+&+3"&,#$)"&$7&+3"&'($=(/1&B"/(&+$&"*)-("&
+3/+&/*B&(",$11"*0/+.$*)&1/0"&3/4"&2""*&.*,$('$(/+"0&.*+$&+3"&7.*/#&'($=(/1&)/4.*=)&
,#/.1)>&C"&*$+"0&/&)1/##&*-12"(&$7&*"%&1"/)-(")& .*&+3"&89:;<:&?@A&+3/+&("D-.("0&
("4."%&/+&+3"&)+/(+&$7&+3"&89:;<< &E4/#-/+.$*&F#.)+"0&.*&?/2#"&:GH5&/*0&/&7"%&
(",$11"*0/+.$*)&7($1&+3"&89:;<;&("4."%&+3/+&3/0&*$+&B"+&2""*&-'0/+"0&.*&+3"&?@A&
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/*&"77",+.4"&1"+3$0&+$&"*)-("&.*0"'"*0"*+&("4."%&$7&)/4.*=)&/))-1'+.$*)&"/(#B&.*&+3"&
' ($=(/1&B"/(5&+3/+&(",$11"*0/+.$*)&/("&/00("))"05&/*0&+3/+&+3"&,#/.1"0&)/4.*=)&/("&
,$*).)+"*+&%.+3&7.*/#&/''($4"0&?@A&)/4.*=)&4/#-")>&

& &
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7.1.2 Verification of Savings 
"#$!%&'()*)%&+(!,-'.$/!,&0%1$!,)2$,!#&.$!3$$+!'$4-*$4!56'!(#$!%&,(!(76!/$&',!(6!3$!
*6+,),($+(!7)(#!(#$!*16,$!(6!899!%$'*$+(!.$')5)*&()6+!'&($,!7$!#&.$!56-+4:!;<+!(#$!5)',(!
='6>'&0!$.&1-&()6+?!7$!,%$*)5)$4!#)>#$'!,&0%1$!,)2$,!3&,$4!6+!&+!&,,-0%()6+!65!(#$!76',(!
*&,$@#)>#$,(!,&0%1$!,)2$!,*$+&')6!65!A9!%$'*$+(:B!C$!'$*600$+4!(#&(!(#$!=DE98E!
$.&1-&()6+!*6+()+-$!7)(#!(#$!6%()0)2$4!,&0%1$!,)2$,:!F6'!=DE988?!7$!4)4!+6(!*6+4-*(!6+G
,)($!,-'.$/,!7)(#!%&'()*)%&+(,!)+!(#$!%'$,*')%().$!'$3&($!%'6>'&0,!)+!6'4$'!(6!'$,$'.$!5-+4,!
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7.1.3 Upstream Lighting Program Analysis 
B,.%#$+%89:;<<%A0&*4&#",3C%'&*+'%.+/,.7'%-,.%89:;;D%E%89:;<<%!+.+%.+0"+!+7%#,%
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7.1.4 Residential Peer Group Comparison Program Assessment 
B,.%#$+%89:;<<%A0&*4&#",3%!+ %"37+)+37+3#*@%+'#"(&#+7%'&0"32'%-,.%#$+%8HI%).,2.&(C%
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7.2 Market Assessment 

7.2.1 Net-to-Gross Assessment 
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N"3/*47"32%-.++L."7+.'$")%&37%')"**,0+.O%-,.%).,2.&('% "3%#$+%>&!&""%A3+.2@%),.#-,*",5%6+%
.+/,((+37+7%#$&#%#$+'+%Q?H%.&#",'%1+%&))*"+7%&#%#$+%"37"0"74&*%).,2.&(%*+0+*%#,%
+3/,4.&2+%>&!&""%A3+.2@%#,%+()$&'"R+%).,2.&('%&37%'#.&#+2"+'%&'',/"&#+7%!"#$%$"2$+.%
Q?H%.&#",'5%%
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be#revisited#periodically,#such#as#through#review#of#secondary#sources#and#in#conjunction#
with#market#research#that#is#conducted#with#Hawaii#customers#and#trade#allies.##

We#also#recommend,#over#the#longer#term,#that#Hawaii#emphasize#the#continued#
development#of#programs#that#minimize#the#risk#of#free;ridership.#This#will#most#likely#be#
accomplished#by#a#more#focused#and#significantly#smaller#emphasis#on#rebates,#incentives#
for#the#PBFA#to#optimize#Program#expenditures#relative#to#accomplishments,#and#greater#
market#research#to#provide#a#strong#rationale#for#entering#specific#markets.#

7.2.2 Non-Energy Benefits Literature Review 
If#the#benefit#of#reduced#GHG#emissions#is#to#be#calculated#for#the#Hawaii#Energy#programs,#
we#recommend#using#a#direct#approach#based#on#the#price#of#carbon#permits.!This#
approach#is#relatively#simple#and#can#be#based#on#information#that#is#already#available#on#
the#carbon#content#of#Hawaii’s#electric#generation#mix.#Information#on#the#carbon#prices#
from#carbon#permit#trading#exchanges#is#also#readily#available.##
#
Given#the#challenges#with#estimating#non;energy#benefits#(other#than#GHG#emissions#
discussed#above)#and#the#difficulty#in#finding#credible#values#in#the#literature#that#are#
applicable#for#Hawaii,#if#such#benefits#are#to#be#counted#in#Hawaii,#we#recommend#using#a#
simple#“adder”#adjustment#based#on#energy#savings#to#calculate#their#value.!Using#an#adder,#
by#which#the#direct#energy#savings#are#increased#by#a#set#adjustment#factor#to#account#for#
the#additional#non;energy#benefits,#allows#these#benefits#to#be#recognized#in#cost#
effectiveness#calculations#using#a#simple#adjustment#factor#that#avoids#conducting#separate#
research#to#develop#more#detailed#estimates.#If#an#adder#is#to#be#used,#we#recommend#that#
it#be#set#at#no#more#than#10#percent,#which#puts#it#at#the#low#end#of#the#most#of#the#values#
found#in#the#literature.##
#
If#specific#non;energy#benefit#estimates#are#desired#for#Hawaii,#we#recommend#conducting#
a#conjoint#analysis#experiment#in#which#respondents#provide#information#on#how#they#
would#trade#off#bill#savings#for#increased#comfort#or#other#benefit#categories#of#interest.#
Another#option#would#be#a#contingent#valuation#study,#in#which#customers#are#provided#a#
series#of#questions#(and#possibly#a#monetary#incentive)#to#elicit#values#placed#on#non;
energy#benefits.#Any#contingent#valuation#exercise#should#include#extensive#planning#and#
question#design#to#make#the#scenario#as#realistic#as#possible.#An#appropriately#designed#
study#would#go#well#beyond#what#we#observed#in#the#literature#using#the#direct#query#
method,#with#the#added#study#elements#designed#to#improve#the#credibility#(and#minimize#
the#bias)#of#the#non;energy#benefit#value#estimate.#
#

7.3 Process Evaluation 

Data#gathered#for#the#PY2011#process#evaluation#suggest#that#the#need#for#adjusting#
rebates#depends#on#the#type#of#technology#(e.g.,#CFLs#and#appliances).#The#Evaluation#Team#
has#identified#specific#areas#where#adjusting#requirements#for#incentive#qualifications#
would#be#most#impactful.#Survey#responses#of#Residential#Program#participants#show#that#
the#impact#of#rebates#on#customer#purchasing#decisions#is#decreasing.#This#is#especially#
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true#for#consumer#products#such#as#appliances.#As#a#result#of#our#deeper#analysis#of#
consumer#products,#the#Evaluation#Team#developed#recommendations#to#help#Hawaii#
Energy#maintain#strong#energy#savings#and#make#the#adjustments#necessary#for#programs#
in#markets#that#are#already#beginning#to#see#transformation#to#be#able#to#continue#driving#
adoption#of#the#most#energy#efficiency#products#and#opportunities#available.#These#include:#

• !"#$%&$'()*&'$&+,-&#.(/.%#0/*.#Energy#efficient#lighting#represents#the#single#largest#
source#(39#percent)#of#portfolio#level#energy#savings#and#also#accounts#for#59#
percent#of#residential#program#measure#savings#for#Hawaii#Energy.#As#awareness#
and#adoption#of#standard#CFL#lamps#continues#to#grow,#so#will#the#need#to#make#
adjustments#to#program#measures#in#order#to#maintain#energy#saving#levels.#The#
evaluation#team#recommends#shifting#the#focus#of#incentives#from#traditional#CFLs#
to#specialty#lamps#and#expanding#the#upstream#lighting#program#to#include#more#
LEDs.#This#adjustment#will#help#Hawaii#Energy#continue#to#realize#strong#energy#
savings#through#lighting#measures#by#rewarding#increased#demand#for#the#most#
energy#efficient#lighting#products.#

• 12#.%2#.&()33/.%&*'423&52%/3&"/2%/3&63'7328.#Accounting#for#six#percent#of#
Hawaii#Energy#savings,#the#current#solar#water#heater#program#is#an#evolving#
program#that#continues#to#provide#value#to#customers.#High#upfront#costs#of#the#
technology#means#that#incentives#offered#through#the#program#continue#to#be#an#
important#factor#in#purchasing#decisions.#We#recommend#that#Hawaii#Energy#
continue#to#offer#strong#incentives#for#solar#water#heaters#with#limited#adjustments#
needed#to#program#design.#

• !"#$%&%'&%#/3/9&#.(/.%#0/*&$'3&/./37:&/$$#(#/.%&63'9)(%*&;/<7<=&2664#2.(/*>.#Among#
the#incentives#offered#for#consumer#products#though,#we#found#a#growing#trend#that#
rebates#are#not#an#important#factor#when#selecting#and#purchasing#energy#efficient#
products.#Evidence#suggests#that#this#is#due#to#a#limited#selection#of#non;program;
qualifying#ENERGY#STAR#appliances.#Without#adjustments,#Hawaii#Energy#programs#
that#use#ENERGY#STAR#qualification#as#a#standard#for#rebate#qualification#will#
continue#to#see#diminishing#program#impacts.#To#address#this#issue,#the#Evaluation#
Team#recommends#shifting#incentives#for#energy#efficient#products#to#a#tiered#
structure#that#still#rewards#ENERGY#STAR#qualifying#purchases,#but#encourages#
selection#of#the#most#energy#efficient#products#by#reserving#the#largest#incentives#
for#those#products#that#are#exceed#ENERGY#STAR#requirements#by#30#percent.#

We#also#recommend#that#the#PY2013#evaluation#include#a#broader#process#evaluation,#
since#the#last#comprehensive#process#valuation#was#conducted#for#PY2009.#This#would#
provide#an#opportunity#to#examine#the#effectiveness#and#efficiency#of#Program#operations#
across#the#portfolio.#Conducting#a#periodic#process#evaluation#of#a#single#program#or#
portfolio#of#programs#is#standard#evaluation#practice.#

7.4 General Evaluation Recommendations 

Hawaii#Energy#introduced#its#“Transformational#Programs”#in#PY2011,#encompassing#a#
broad#set#of#initiatives#intended#to#generate#long;term#sustained#market#change.#
Transformational#Program#offerings#involve#education,#outreach#and#other#government#
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support#activities#that#may#not#result#in#direct#quantifiable#energy#savings#in#the#immediate#
timeframe#of#the#activity#(and,#so,#do#not#have#energy;saving#goals),#yet#are#likely#to#
contribute#energy#savings#within#a#five;year#period.#Hawaii#Energy#will#dedicate#a#greater#
amount#of#effort#to#its#Transformational#Programs#across#sectors#in#PY2012.##

We#recommend#that#the#PY2012#evaluation#address#the#Transformational#Programs.#
Although#these#programs#accounted#for#only#a#small#percentage#of#the#PY2011#budget#(10#
percent#of#the#Program#incentive#budget),#given#that#they#are#being#continued#and#in#some#
cases#expanded,#and#their#potential#for#energy#savings,#including#them#in#the#next#
evaluation#provides#an#opportunity#to#ensure#that#program#strategies#are#effective#and#to#
maximize#energy#savings#opportunities.##

The#PY2012#evaluation#work#plan#was#recently#finalized#and#includes#a#task#that#will#
address#the#Transformational#Programs.51#

#

#  

########################################################
51%The%plan%will%be%posted%on%the%Hawaii%Energy%website.%%
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