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1 Executive Summary
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1.1 Impact Evaluation
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1.1.1 Technical Reference Manual Review
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1.1.1.1 TRM Review Recommendations
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1.1.2 Verification of Savings
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1.1.2.1 Verification Findings

G:1#1)(:/.011210=(:(1- () %2%9#0%1'1#90%-%0%(:a!$(1$ () (#P . (| OUBOBOBE 011 210=(¥-%"*: |
9.#%4 (R 1)B7THWUS+(#)1%'129)]8(#)!'(0 1(.(90)%9%0+!:#-9f%=(:(1:#-%'*:10)# . #0(101!
(0! <10#>(:11)9(! V('(2%01Z<>V[@12kD@a66MaM@C!21)!10=(1)(:%J('0%#.1:(901)1#J!
k@DaQ@ @aN@@P/:%'(:: :(901);!

<#P.(181:=1%$:10=(10#)*(0: 49.#9%4:1#J1-()%2%(J1#41/'0121)356787"'(0! (.(90)%9%0+!:#-%'*:!
#J1 <>V J10=(13)1%)#4IP/J*(0; 1<#P.(161.%:0:13678719.#%4(J!# J1-()%2%(J1 296} (@)!
#-%"%:1P+19%'J%-0%J/#.1F) 1*)#4);

NBGELI&'()*+a!&'-%)1'4('0! |E'2)#:0)/90/)(a! SSL; *33)4)1964-#5+/,+$604#7%%8F0H: |+ &<#5+],+$6H#=I$ABT@ Tal'E !
"H#$H9%696!13/P.%9!R0%.%60%(:IL144%::%1'al"1-(4P() 6 6 atEXBB[HSS: =#$#%6% (' ()*+:914|H @|=#SH#IH)*+ ])(F1)0: !

@<=(1<>V1%:10=(1(:0%4#0(J10L0%.1'(O1F) (: (0!-#./(1Z 3A[11210=(1#-1%J(J191:0121)10=(1/0%.%0+12) 1410=(1)(I/9(I!.%2(0%A4(!
J(A# IZIV[# I O*+ZIU=]12)1410=( () *+!(22 %99%('9+!F)1f(90: ¥ J14(#:/)(;1<=(1/0%.%0+191:0:1$() (13 (0()4% ' (J!
191 (#* (14193 (J191#:01 JHO#121) 1004 . (JIO#F#9%0+10114((01J (44 J1# J191:01011F) 1I/9(1(' () *+10=HO0$#:IF) 1-% I (1P+!
"&LYIE>3NI 1#1/:0(31/'J()10=(1#3-%9(11210=(13VKGIL1'0)#9012# #*(); 1G-()# *(#" I#.1#-1%J(3191:0121) 19#F#9%0+1#J!
(O*+121)19%. (' J#) 1+ (#)167871(:0# #0(JI21) 67 |+(#)IF()%LB#:10=(1P#:%:121)I0=(H'#.+:%:;1<=(1<>V=#:1%'91) F 1)#0(J!
#-1%J(JI0)#":4%::%1"H# J1J%:0)%P/0%1'191:0:1%'0110=(1#-1%J (JI('()*+1# JIO#F#9%0+191:0:; | <= HOUML14 1’ (+1%:!
)(F)(:(0(IIP+1#13%:91/'01)#0(112!:%XIF()9(0;1<=(1J%:91/'0)#0(1%:!/:(J101191'-()OH4..191:0: 14 JIP((2%0:1011#gF) (: (‘0!
-#./(N121)1914F#)%'*1#.0()'#0%-(191:0:1# JIP((2%0:19%'10=(L:#4(1+(#)i:1 I 1. .#)

"HSHYVI&! )+, 1&-#.1#0%1'11213) 1*)#415(#) 16787 3#+(1C &-(*)((1&91'14%9: !



Table 1: Hawaii Energy Net Electricity Savings, TRB and Budget, PY2010

! " #$%&H0)* +,$% '#PS -.0* !
Target kW /01! /01! 23626
Claimed kW 74789 74556 5:4;55!
Verified kW 64229 <4569 554377

! ! !
Target kWh :5429<4;;: | 658::4;;; ' 53246<4;;;!
Claimed <648;743:8 <74:6<4632 55948:94;55
kWh
Verified kWh <<4:284;29 <;47954633 5;64<:;46<!

! ! !
Target TRB /01! /01! =5974<8648%
Claimed TRB =<;432847:Y =79437;483t =5394:5;47:8
Verified TRB =3<422848&€ =<347<<49k =784;7<495b

! ! !
Budget =74<754:<d<  =74:6:42<] =574<<9458¢

Table 2: Hawaii Energy Verification Results PY2010

Percent of

First-Year Net Savings (kWh) Verified
>#?((@'A'B@.C@)D Claimed Verified Savings
Non-Residential
+,$%'#$SE'H@CF'EGG%?%# ?FIH#)$, @#$ 384;;:462:! 3<4<;:4578 851 !
[#J1+,$3%'#3$3'B@.C@)DS!K?,L)(.@ 5425;4;76 545;5467E 71!
M,$(.D!+,$%'#$SE'#@CFIEGG%?%# ?FIH#)$, 5:479:4858 5942324:6/9 851 !
I"# PO&'()&H*(+,-."*+, /0123/1345 /21067134 771!
Residential ! ! !
"#$%E&H' (%) * E'H@CF'EGG%?%# ?FIH#)$, @# <34693432 <24979491 871!
"#$%E&H' (%) *IN.JIK'?. D# 2435948 2435948 511
#IK?,L)(.@! 8<;45;6! 8284<7kE 871!
U () &H*(+,-."*+; /31820140< /119581256 871!
Total 114,974,012 106,570,657 93%

1.1.3 Economic Impact Analysis
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1.1.3.1 Economic Analysis Findings
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Table 3: PY2010 Total Gross and Net Economic Impacts, by County’

Program / County

Gross Impacts

Net Impacts

Oahu ! 1
O.(P.(" =954:2<4<;! =23478;48;;]
Q)C#4 =53433;43;1 =742<948;)!
+,$%#$$!K'?. Dt =34;7946; =2496<45; !
R.L$!ISP#@FH)@BU 374 296!

Hawaii ! !
O,(P,(! =04268474: =34:;746::11
Q)C#4 =54998471; =5452746;1!
+,$%'#$$!K'?.D¥ =96;48;;! =38:4:;;! |

R.L$!SP#Q@%H) @B <! 9:11

Maui
O.(P.(! =24<5749}; =545524:;;1
Q)C#d =8394<;} =<2942;;!
+,$%'#$$IK'?. D =27643;} =23847;;!
R.L$!ISP#@FH)@BU 3« 23!

Total Statewide
O.(P.(" =9746<343}; =2745;543;
Q)C#4 =5<4:9<49;! =8482749;11
+,$% #$$!K'?. Dt =3473:4;;;! =345;649;;!
R.L$!ISP#@FH)@BU 9:7! 356!
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Table 4: Total Net Economic Impacts by Aggregate Industry Sector — PY2010

Aggregate Industry R.L$
Sector Output Wages Business Income (person-years)
1C@%?,*(,@# =974:;; ! =843;;! =3;; ! 51
H%'%'C =5;,47;; ! =2:48;; ! =845;;! 4y
M.'$(@,?(%!" =524;<<43;! =34:9749;} =542<24<!; 89!
H)',G)?(,@%'C =24<7:47;1 =3:243;;! =8845;;! 8l
-@)'$P.@()(%.'4!

K'G.@D)(%.'4!V(%*¢ E594;774<;! TF2485<471; E842;;! B!
-@)&H =847<9471: =945:<48;1 =37<42;1 5;2!1!
SH@W?# =5:4;6747;;! =9425<471; =5436849}; 5291
X.WH#@'D#'( =9:346;;! =28946;} =1 3!
Total $28,101,300 $9,928,400 $3,106,400 316

1.2 Market Assessment and Process Evaluation
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1.2.1 Market Assessment and Process Evaluation Findings and
Recommendations

<=(191'9./:%1":1#'31) (9144 (' IH0%1":12)1410=(14#) | (OM#:: (:: 4 ('O JIF) 19(::!
(-#.1#0%1'1#)(1:/44#)%_(IIP(.1$;1°10(10=#0!:14(11210=(12880%6": 1 4#+1=#-(P(("!
IF():(I(I1I/(1011#90%1" 10 (IP+"#$HY%!&' () *+1%') (:F 1" (1011%'0() %41 2% I%": 1 J) (#. ]
0%4(12((IPHO1;1U=()(1:/9=191))(90%- (1#90%1":1$() (\0#I (10=(+#)(!P)%(2.+1"10(J!%'10=%:!
JAMR+ I<=(129%'I%":19%'10=('P1J+11210=(")(F1)0!)(2.(AQI0#0/:1 1210=(8) 1*)#41#010=(!
0%4(10=(!(-#./#0%1") (:(#)9=I$#:191'3/90(J1Z%:; (;al9%.(' JH)+(#)!6 788];

1.2.1.1 High Customer and Contractor Satisfaction with Program
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1.2.1.2 Innovative, Creative Program
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1.2.1.3 Focus on Short-Term Energy Savings
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Figure 1: Residential and Business First-Year Savings by End Use, PY2010
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Figure 2: Residential and Business Lifetime Savings by End Use, PY2010

9>7<,?"
8

>, @7#Y EW#@TBRE6IGBZ2;5; 1B@.C@)D!(@)?[%'Cl&) () RS (HDHWHHIS) W' CSU

"HSHYVI&! )+, 1&-#.1#0%1'11213) 1*)#415(#) 16787 3#+(186 &-()*)(('1&91'14%9: !



B0)%I%*I#IP#.#'9(!P(0$(('1.1$()!91:01:=1)J 00414 (#:/) (:#I1=%*=()191:01.1*  ]0()4!
A1) (1%: #'19%'0(%)#.IF#)011210=(B) 1¥)#4!F1)021.%1!91'0)#90! (*10%#0%{0$(("10=(!
SRLIII"#$HY%6!&' ()*+1#:10=(13/P. %9V ('(2%0:IK((!GI4% % DIZBVK GJE'!. %*=0!12!0=%:a!
"HSHYVOI& () +1=H:LHO=(JWH($):(011210)#:21)4#0% 1 #.IF) 1)#4:121)1356788a! 122() %!
#11FF1)0/'%0+101!P)(#11$%0=!0=(1:=100)4! (') *+!:#-%'*:1219/:;1<=(141:0!)(9(OIF.#121)!
0)#:21)4#0%1'#.1F) 1*)#4:19%'16 786141) (' (XF.%9%BE3) (:: ;1 0)#%'%'*121)191'0)#901):a!
P/%.J%*I1F()81):1#'3110=()14#)1(0#901):;! <=(:(:1%..1:(0:1'(I!'01L!P(1I(-(.1F(J!01!
0)#:%0%1'10=(14#)1(01%'01! (4P)#9%*141) (19 14F . (X1#' I (XF(:%- (U (#:/) (:|0=#O1*#)'()!

1% J0OACO*+1#-% |

&-(10=1/*=10=(! 3)1¥)#4 '$#:1:/99(::2/.1%'14((0%"*1%0:1:0#0(J1*1#.:a10=()(1#)(191'9()":!
#P1/010=(1.1*]0()4!:/:0#% #P%. %0+ 12 B2 ()#4! #FF)1#9=1#'31121%0:1#.%* 4('0!$%0=10=(!
[0#0(i:1. 1'% JO()419. (#'1C )+ 1#.:;1<=() (1) (4#%": | O#FF(JIF10('0%#. 1#4 1'%1:(901): 1#£'J!
AF#:N)(10=HO! $%..1)(V%)(141)(! 3)1*)#AN(: 1) I191":(V('0.+1$%. . 1P (1#::19%#0(J!
$960=".1$()191:N(22(90%-((::;1>#0=()|0=#'12#9(10=HO01%: /(#P)/FO.+1: (- O#.1+(#):11$"10=(!
)1#I1$=(1#..10=(1:=1)0 ]0()4!:#-%"*:1 1FF1)0/'%0%(:!=#-(IP((":(%_(Ja!$(!P(.%(-(1%0!%:!P(00()!
01!P(*%'10=H0!0)#":%0%1''1$!$=%.(10=()(1:0%..!(X%:0: 1= H2R1@DB-(I(' ) *+1:#-%"*:]
F10('0%¢#.10=H#0!9#'IP(1#9=9%(-(J!%"1914P% #0%1'1$%0=":#-%"*:12) 141=#)J()!01!) (#9=!:(901):;!
"HSHYV1& () +1=#IP(*/1011#1)(::10=%:1%::/(1%'10=(19/)) ('0!F) 1¥)#41+(#) 1$%0=": (- () #.!
F)1%)#4:1F)1410%'*1S&O0!.%*=0%"*a!) (0¥ 44%::%1'%"*al9=%..()| 1IF0%A4% _#0%1'al# JI('()*+!
A4 #+() | 0)HY' %' |

U(#.:11=#-(191'9():1#P 1/010=(1#P%.%0+112108L*)#410114#1 (10=%:10)#:%0%1'a!:%'9(!
J1)%*1960:12%):010$ 11+ (#):19%0!=#:1)(.%( I :0#221914F#)(J101110=()!:%4%.#).+12/'I(J!
F)1*)#4:;1<=(19/))('0141J(.1%:1"10! (#:%.+1:9# #P.(al#'J1%60!$%..) (V%) (10%4(1011#JJ!:0#22a!
(XF#J11/0)(#9=1011#P) 1#J()!IF11.112191'0)#901):1# J19/:014(): & J14#1(1F)1*)(::1:(..%"™!
AN (IP(+1I1914F#90 II<QI2./1)  (:9(OLHAF:;IV10=! 3)1*)HAI* 1#.:1# J1:0#2206'!
O=#"*(:#FF(#)1011%'91)F1)#0(!)(91*%0%1'11210=(!"((JI01! (XF# IIP10=10=(14(#:/)(:!
91-()(JIP+10=(13) 1*)#4!1# J10=(1:0622%"*1.(-(.:1) (V%) (J!0 1 1#00#%"10=(1"($1* 1#. ;!

U(1)(9144(JI0=H#OIF1.%9+4#1():1:(0!  3)1*)#41*1#. :191":%:0('0!$%0="#1Pf(90%-(112!
0)#:%0%1'%'*103JIL*) #4101 1#:/:06% #P . (141 (10=#HO! (*#*(:10=('P) 1#J()!9/:014() 1 J!
91'0)#901)!4#)1(010LIF#-(10=(1$#-+1011#9=0%(-(10=(:0#0(i:. JOOA! () *+*1#.;;1  U=%.(!

1 14(11210=(:(I*1#.: FF(#)101!1=#-(1P((1%'91)F1) #0(J!%'01!0=(16788!91'0)#FYDS(("10=(!
[OHO(1# 1" #$H% %18 ()*810=()(!) (4#%":1)114121)1%4F) 1-(4('0 ;GII%0%1'#..+al$(!P(.%(-(!
0=#0!.1'*()]0()4191'0)#90:!P(0$(("10=(!:0#O(1#'I"#$H%%! & () *+1$%. .1=(.F! (/) (10=H0!0=(;(!
120%()1* 1#.: 1) (14(0!P+1#..1$%*12 3@ (-(. LF4('0!12!. 11, (#J10%4 (! 9#F%0#. | F) 1f(90H!

1.2.14 Program Tracking System and Timely Reporting
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1.2.1.5 Sector-Specific Results
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Residential Low Income and Small Business
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2 Introduction
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2.2 Program Overview
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Table 5: Hawaii Energy Residential and Business Programs - PY2010
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Table 6: Hawaii Energy Electricity Savings and TRB Targets and Budget- PY2010
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2.3 State of Hawaii Context

<=%6:1:(90%1'1F)1-%J(:191'0(X0! 1'10=(1:0#0(! 121" #$HHLRI ()| 01F) 1-%J (IP#OI*) 1/ 311!

=131 %00 ()*+!(22%9%('9+!F)1*)#41F1)021. 961V %\ (1$=("1914F#)(J101110=()!:0#0(; ;E0!%:!
%4F1)0#'0101191":9%J()!(91'14%9al*(1*)#F=%9al# J19.%4#0(1%22() ("9(:!$=("1)(-%($%*10=(!
3)19#4 al#:10=(:(1-#)%#'0: (#9=1%'2./('9(10=(13(9%:%1":1:/)) 1/ 3%"*1) (:1/) 9 (*#.. 1 9#0%4 "
#319%'2./(9(1 3)1¥)#4! F()21)4#9(! d(+(.(4(0:1%'9./3(, !

¥ <1/)%:414 314#4)%9/.0/)(1914F1: (. #)*(IF1)0%1'112!(91'14%9!1#90%-&60+

¥ GIQMAFO)#0(19.%4#0(14%'%4% _(:1('(*+!"((3:10%(J1011=(H#0%"*I# J1#9%6)191' % 0% ED6"™
#J |

¥ GI=%*=I(FCICO(LIF(0)L.(4121)IC0%+  M((I:1=(%*=0(:1-/.' ) #P%.%0+101!F)%9(!
2./90/#0%1";

2.3.1 Climate
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Figure 3: Electricity Cost Comparison
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Figure 4: Hawaii Electricity Consumption 1970-2010
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Figure 5: Hawaii Fossil Fuel Consumption and Expenditures 1970-2009
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2.3.4 History of Conservation and Efficiency
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2.3.5 Future of Clean Energy
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2.4 Evaluation Overview
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3 Evaluation Approach
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3.1 Technical Reference Manual Review
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3.2 Verification Research
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3.2.1 Savings Database Validation
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3.2.2 Measure Verification
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3.3 Primary Research
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Table 7: Primary Data Collection Summary

Customer Group  Participant Participant Contractor In-Depth Invoice File

Phone Site Forum Interview Audit Review
Survey Survey
"HS%E&H' (%)* 6;6! <5 ! ;! ! 5!
+,$%'# 55 7;! 6! ! 27 ! <5l
N%CA%'C!@#() ! <l ! ;! 2;1 !
-@)&#!)**#S ! ! 56! 23 ! !
Totals 686 132 16 51 20 52

3.3.1 Participant Survey Sample Design
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3.3.2 Participant Survey Data Collection
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3.3.2.1 Downstream Participant Research
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3.3.3 Upstream and Residential Low Income CFL Research
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3.3.4 Quantitative Survey Data Analysis
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3.3.5 Solar Water Heating Billing Analysis

V(9#/:(11210=(1%4F 1)0#'9(11210=BIU" 14#)1(019%'"#$#%%!#' J10=(1('()*+ | :#-%"*IF10('0%#.112!
0=%:14(#:/)(2191":%J)#P. (1 (AF=#:%:1$#:IF #9(J! 1" (-#./#0% *1%01# J10=(IF) 1*)#41122()%"*!
%GE(!BU" 1PY%.. 6. +:%:1219/:(J1110=(1%":0#..#0%1'1)Q%J(' 0%BU":+:0(4: 121)!
35677M#J1356787;! E'11/)12%'#.141J(.alF#)0%9%F#'0:12) 141356 7871$() (\/:(1#:1#191'0)1.!
*)1/F10113(0()4%' (10=(1:#-%"*:1)(#.%_(JIP+135677M!F#)0%9%F#0:a#:10=(1356787!
F#)0%9%F#'0:1=#J1'10!+(01%":0%..(JBIF(L+:0(4  1%'10=(1+(#)1/:(3121)10=(1P%.. %" 1#'# .+ &b
O#.('I#)1+(#)1677M;'E'9./3%*10=(1356787!9/:014():1%"0=(":#4F.(IF) 1-%J(J'#"#JJ%0%1#.!
91'0)1.121)1(X0()'#.1%'2./('9(:|0=#014#+1%AF#90!(()*+!/:( 1Z(;*;a!(91'14%9191'1%0%1":a!
=1/:(=1.J1#J1:0)/90N#.19=#*(:[ ;!

U (DCCIFQ@% 129%X(31(22(90:1P%..%"*1)(*)(: %1141 (.//: 081 '0=.+IF#(. \JHO#101!(:0%4#0(!
9=#"*(:196'1=1/:(=1.J1(.(90)%9%0+191":/4F0% 1P (0$(("10=("P#:(.%' (' ZF)( 14¢#:/)( ]

00":0%. HOUWIIFL:0 14N (  ]%":0#. #0%1'IF()%1J:;1<=(1P%..%"*!)(*)(::%1'1413(.!) (.#D(
'1)4#.% _(J141'0=.+1(.(90)%9%01 " /4F0%1'IP+1=1/:(=1.JIP+141'0=, |

8; G'1%'J%9#01)!-#)%#P.(121)!10=(141'0=:1%"1$=069BI04(+:0(4 $#:1%"0#..(J!
6; ?1'0=.+1J/44+1-#)%#P.(:! 01!191'0)1.121)!(X0()'#.12#901):

D: E'0()#90%1'10()4:!P(0$(('10=(1%'J%9#01)12B))" 19%":0#. #B61'1#'J141'0=+11/44+]
H)%HP.(!

E'0()#90%1'P(0$(("10=(12%):010$1!%"J(F(I(‘01-#)%#P. (1$() (| (X#4%' (I1# I1/.0%AHO(.+!
6'9./13(J1%'10=(l1J(.;!<=(12%'#.141I(.|$#:1(:0%4#0(I!/:%*10=(1. %" (#)!-#./(:1 1210=(!
J(FCI(OH I I(F(I(O-#)%HP.(;; !

"HSHYY61& ()*+1F)1%J(J141'0=.+1(.(90)%9%0+!P%. %" JHO#I# J106'21)4#0%1'T) (.#0(J10110=(!
0%4% "I RU" 19%':0#.. #0%421)IF#)0%9%F# 03867 7MI#'J1356 787;IR0%.%0+!P%..%"*| JHOHI$() (!
F)1-%J(JR)14!GF)%.!677QI0/+!6788

U(#0=()!1)!0(4F()#0/) (! JHO#1$() (1'101%'9./3(J19%' 1 0=%: | #'#.+:%:1:%'9(1$#0() ! =(#O)/: (1%:!
"101%)(#0. +1#22(90(J!P+11/0J11)!10(4F()#0/) (14 I10(4F OHO/N) (:1#) (1) (.#0%-(.+191": 040!

6CIB3BEABO#0%:0%94.13#91#+(121)10=('B19%#. | ROB(IR1) :/)-(+1#/0=1)%*1# JII(F.1+4('0  al#O#14% % 5D(X0!
##.+09%9:al:040%: 0%O%. '#.+:%:al# J191. #P1)#0%1'1# J1J (F. PHIDBLE J#/014#0(31:91)%"*1:()-%9(:[

"HSHYVI&! )+, 1&-#.1#0%1'11213) 1*)#415(#) 16787 3#*(1DN &-(*)((1&91'14%9: !



0=)1/*=1/010=(1+(#)!1%""#$H% VLS (-()al41'0=.+1%"I%9#0 1) !-#)%#P. (:1$() (1%6'9./3(J1%'10=(!
2%'#.141(.::F(9%2%9#0%1'10LI9#FO/) (' +1: (#:11')141'0=.+1(22(90:10=HO0!4#+!(X%:O0;

O#0#1:9)((!$0(  '(4F.1+(J'01!(:/)("0=#0!1".+'F#)0%9%F#'0:1$%0=%"1#") (#: 1'#P.(!
91":/4F0%1"M#*(1$()(1%'9./3(3'%"10=(1#'#.+:%:;!!<=%:1J#0#!:9) (("'$#:1P#:(J!1'41'0=.+!
U=V (1 IIF#)0%9%F#'0:1$() (1:(.(90(J121) 1##.+ :%0:1%2!10=(%)!41'0=.+!/:#*(12(..'P(0$(("!
@7'#J3'Da7771U=;1?1)(13(0#%.:1#)('F)1-%J(J'BFF('I%X!LalB)!U #0()" (#0%"™*V%..%'"*!
G#.+:%:;

3.3.6 Qualitative Research
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Table 8: In-Depth Interview (IDI) Sample Characteristics
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3.3.6.2 Focus Group Data Collection
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Table 9: Focus Group Sample Characteristics

# of I.G! 0\.GIF)@ B)@(%?%P)(°
employees ?.DD#@?%)’ %'l J%("])J)%%!
J.@! K'&$(@F E#@CHL)#S$!
Oahu Contractors
Under 3 2: ™! 2;1 /!
Under 3 2; ™1 ! 3! /!
3t020 9;®;! ! 9! /!
3t020 6;T7;1 | <9 /.
3t020 6;T7;1 | 2« /.
3t020 6:T7:11 ! 5;! /!
3t020 7, B ! 2;! /!
More than 9; ;! ! 27 Z#3
100
Maui Contractors ! !
Under 3 o v 5« /!
Under 3 2,01 ! 5« /!
3t020 i vl I 2« /.
3t020 2,0 ! 2« /.
3t020 9;®;! ! 3« /!
3to020 9;®B;!l ! 95! Z#$
3t020 6;T7;! ! 2! /!
3t020 7, Bl ! 3« /!

3.3.6.3 Qualitative Data Assessment
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3.3.7 Economic Impact Analysis
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3.4 Secondary Research
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3.4.3 Hawaii Potential Studies
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3.4.4 Hawaii Population Energy Consumption Data
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3.4.5 Hawaii Energy Program Information
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3.4.6 State of Hawaii Context
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3.4.7 Outside Hawaii Energy Efficiency Studies
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4 Energy Impact Evaluation
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4.2 Verification of Savings
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4.2.1 Summary of Findings

4.2.1.1 Overall Verification Results
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Table 10: Verification Results - PY2010
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4.2.1.2 Island Equity Achievements
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Figure 6: Island Equity - PY2009, PY2010
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4.2.1.3 Energy Savings Analysis - Cost of Savings
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Figure 7: Savings and Spending, PY2010: First-Year Savings and Lifetime Savings
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Figure 8: Cost of Lifetime Savings - PY2009, PY2010, and Combined
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Figure 9: Cumulative First-Year Residential Savings by End Use - PY2009 and PY2010 Combined
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Figure 10: Residential Lifetime Savings by End Use - PY2009 and PY2010
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Figure 11: Cumulative Business First-Year Savings by End Use - PY2009 and PY2010 Combined
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Figure 12: Business Lifetime Savings by End Use - PY2009 and PY2010
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Figure 13: Residential and Business First-Year Savings by End Use - PY2010
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Figure 14: Residential and Business Lifetime Savings by End Use - PY2010
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Figure 15: Cumulative Lifetime Savings by Sector - PY2009 and PY2010
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Figure 16: Cumulative Lifetime Savings by End Use - PY2009 and PY2010 Combined
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4.3 Measurement of Savings — Refinement of Savings Values
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4.3.1 Solar Water Heating Billing Analysis
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Table 11: SWH Participants

Program Year! Number of
Participants!

2009 346;:!
2010 2468&
Total 643;2
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Table 12: Savings Estimate and 95 percent Confidence Interval

Annual Savings 95 %Conf. Interval 95 %Conf. Interval Current TRM Value!
(kwh)! LOWER BOUND! UPPER BOUND!
1,912! 54:59 24555 24;64d

B1/)9(,!G'#.+:%:IP+1&-()*)(("1&91'14%9:1121J#0#!F) 1-%J (I P +#$#%6%6!&' () *4

O(0#%.:11'10=('P%..%"*W#'#.+:%: :0(F: ' 1) (:/.0:1#) (IF) 1-%J(31%'10=(14(411%' | GFF (' %!
B1.#)IU#0()!"(#0%*1\V%..%"*IG'#.+:%:
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5 Economic Impact Analysis
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5.1 Economic Impact Analysis Inputs

5.1.1 PY2010 Expenditures
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Table 13: PY2010 Hawaii Energy Program Spending (2010 dollars)

Program

Program / County Program Incentives = Administration! Total Program!

Residential ! ! !

on, ! =9467<4:99 =548994:35 =6463;49:&
1)J3)%% =7594977 ht =7594977
H),% =69:4:8d ht =69:4:8d
Total Residential $6,148,028! $1,944,731! $8,092,759!
Business ! ! !

on, ! =<48574395 =5463<4279 =:4<<3462<
1)J3)%% =3834789 ht =3834789
H),% =888458t ht =888458t
Total Business $7,311,425! $1,635,284! $8,946,710!
All Programs ! ! !

on, ! =5;46;94;74 =34<7;4;5& =59457945};
1)J3)%% =542;74372 ht =542;74372
H),% =546964876 ht =546964876
Total All Programs $13,459,453! $3,580,015! $17,039,468!
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5.1.2 Measure Spending
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Table 14: PY2010 Incremental Measure Spending (2010 dollars)

Incremental Measures

Program / County Spending!
Residential !

on, ! =3549764:26
1)J3)%% =<4<774:96
H),% =346994985
Total Residential $40,719,933!
Business !

on, ! =246974818
1)J3)%% =3;34782
H),% =2694:58
Total Business $3,217,521!

All Programs !

oW, ! =39453<468<
1)3)%% =<47824617
H),%! =348;84255
Total All Programs $43,937,454!
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5.1.3 Energy Savings
<#P.(8@=1$:10=(!(:0%4#0(JI0L0.1'(O"/#.1( ) *+:#-(JIP+"HSHY% %! &' () *+1F) 1¥)#4:1%']
356787;IY " [#.% _(JIP#:%:al#1010#.1121801 $()(1:#-(J1#:!  #1J%)(90!)(:/.0112!"#$#%%!
&'()*+! 3)1*)#41#90%-%0%(:!%'1356787;1<=%:1%'9./I(:!(()*+!:#-%'*:121)IP10=!)(:%J ('0%#.!#'J!
Pl:%'(::19/:014():; !

"HSHYVI&! )+, 1&-#.1#0%1'11213) 1*)#415(#) 16787 3#+(1C6 &-(*)((1&91'14%9: !



Table 15: PY2010 Net Annual Energy Savings

Net Annual Energy

Program / County Savings (MWAh)! Net Annual MW Saved
Residential ! !
on, ! 374289 <d:!l
1)J3)%% 14672 5d5!
H),%l <4338 -d71
Total Residential 51,315 7.6
Business ! !
on, ! 9:4;;,91 6d8!
1)3)%% 343:4 -d<!l
H),%! 64<98 5d:11
Total Business 56,852 8.4

All Programs ! !

on, ! 7<428Y7 52d6!!
1)J3)%% 5;487:! 5de!
H),% 554778 5d71
Total All Programs 108,168 16.0
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5.2 Economic Impact Results
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Table 16: PY2010 Total Gross and Net Economic Impacts, by County

Program / County Gross Impacts Net Impacts
Oahu ! 1
O.(P.(" =954:2<4<;! =23478;48;;]
Q)C#4 =53433;43;} =742<948;!!
+,5% #$$K'?. Dt =34;7946;] =2496<45;!!
R.L$!SP#@%#)@BU 374 296!
Hawaii ! |
O,(P,(! =94268471; =34;,746;;!1
Q)C#4 =5499847}; =5452746: !
+,$%'#$$!K'?.D¥ =96;48;;! =38:4:;;! |
R.L$ISP#@FH) @B <! 9:!1
Maui
O.(P.(! =24<5749}; =545524:;;1
Q)C#4 =8394<;] =<2942;;1
+,5% #$$K'?. Dt =27643;} =23847;;!
R.L$!SP#@%#)@BU 3« 23!
Total Statewide
O.(P.(" =9746<343}; =2745;543;
Q)C#4 =5<4:9<49;! =8482749;1!
+,$% #$$K'?. Dt =3473:4;;;! =345;649;;!
R.L$!SP#@%#)@BU 9:7! 356!
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Table 17: Total Net Economic Impacts by Aggregate Industry Sector (PY2010)

Aggregate Industry R.L3
Sector Output Wages Business Income (person-years)
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6 Market Assessment and Process Evaluation
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6.1 Major Program Updates for PY2010
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6.2 Market Potential Assessment Update
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6.2.1 Savings by Market Sector
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Table 18: First-Year Savings by Sector - PY2010 vs. PY2009

Sector PY2009 share PY2010 share Change
Residential <7d86 ! 96d:4 ! B2d2 !
Other Commercial 7d;:1 ! 5<d:4g ! :deg |
Military 58d5k ! 59d68 ! Pd<2 !
Office <d52 ! 7d<i ! 3d37!
Education 2d::1 ! 6d21 ! 3d<ji !
Health ;d24 ! 3d6] ! 3d3&!
Retail 2d;d ! 2d9« ! ;d9; 1!
Hotel 3d91 ! 2d;;1! Bdoi !
Restaurant :db5d ! :d;9l ! Td52 !
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6.2.2 Savings by Measure
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Table 19: First-Year Savings by Measure - PY2010 vs. PY2009
Measure 2009 share 2010 share Change
CFLs (non-RLI) 93d6] ! 99d28! ;d63 !
Other Lighting 22d<6'! 2:d<;l ! 9d89 !
HVAC .d59 ! 7d838 ! 5d738 !
Hot Water Heating* 7d22 ! 3d738! ©daj !
Residential Low Income 6d28 ! 2d;3 ! ©d26 !
Custom 6d:3 ! .d58 ! ;dog !
Appliances 3d:3 ! 9d83 ! 5d58 !
Other 5d::l ! 5d31 ! Td38 !

* solar only in PY2009, solar plus HE in PY2010 l I
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6.2.3 Potential (vs.) Achieved Savings
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Table 20: PY2009, PY2010 and Cumulative Savings as Percent of Potential by Sector

Sector PY2009 PY2010 Cumulative
Military 93d7 ! 3<d6 ! :8d3 !
Education 8dj ! 22d5 ! 35d2 !
Office :d2 ! 52d8 ! 2;d9 !
Residential 8d2 ! dil! 56d8 !
Other Commercial 3d3 ! 6d6 ! 8d8g !
Hotels 3dT ! 2d9 ! 6d5 !
Retail 5d2 ! 5d¢ ! 2dil !
Restaurant dd ! dsl ! :dél !

>, @?#YIEWH@C@##1E?. . D%2$!) ) F$%3$!. GIP. (#(%)*$(,&F'&)()!) & BRGEO@ID! (@) ?[%'CI&) 1) $#S

BH#-06"%: 14 HIF()9(O#* (112! F10(0%#.1$() (1. . L #.+_(JIP+14AFEN(CI>(1.0:al=1$"1  <#P.(!
68a!91'2%)410=8) 1%)#4i:!1-(#..1:/99(::1$%0=!. %*=00"*1#:1$(.. 1 10=(1:%* % 2% 9 01 *#%":1%']
356787!$%0=1#FF.%¢#'9(:a!P/OWR6LY:0)#00=(1.%4%0(J!(X0('0!01!$=%9=IF 10('0%#.!=#:1P(("
)(#.%_(J120"AGL;1G9=%(-(JIF10('0%#.191/.J11" +IP('P)1I(1I1$"1P+14(#:/)(121)!10=(!
)(:%J('0%#.a!122%9(al=10(.al#'J")(0#%.%(901):;

Table 21: PY2009, PY2010 and Cumulative Savings as Percent of Potential by Measure*

End Use! PY2009! PY2010! Cumulative!
Lighting! 2;d7 ! 57d8 ! 38d1 !
HVAC! 5dT ! 5dT ! 3d6é !
Appliances! 2d« ! 3d9 ! 6d;l !
Other! 2d5 ! 5d« ! 3d6é !
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Table 22: Lighting Savings as Percent of Potential by Business Sector - PY2009 and PY2010

Sector! 2009! 2010! Cumulative!
Military! nd<l| ! <:.d3 ! 52:d7 !
Education! 55d6 ! 36d6 ! 97d2 !
Office! b<dk! 3;d: 1! 96d5 !
Health! 5d6 ! 95d6 ! 93d2 !
Hotels & Resorts! 55d9 ! <dT! 5:d2 !
Commercial other! 2d3 ! 55d8 ! 59d2 !
Retail! <d7! 6d7 ! 52d6 !
Restaurant! 5d2 ! :d8l ! 2d% !
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Table 23: HVAC Savings as Percent of Potential by Business Sector - PY2009 and PY2010

Sector! 2009! 2010! Cumulative!
Hotels & Resorts! 55d1 ! 5:d7 ! 22d& !
Military! 6d+< ! 9d6 ! 55d5 !
Office! ;d3l ! <dj ! <d3!
Retail! 5d6 ! 2di1 ! 9d3 !
Education! 5d6 ! 5d8 ! 3d« !
Health! dd ! 2d5 ! 2d< !
Restaurant! d7 ! 5d3 ! 2d;] !
Commercial other! il ! dol ! di !
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6.3 Distribution of Rebates
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6.3.1 Overall Island Equity
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Table 24: PBF Contributions to Rebate Distribution — PY2010

! Total! Oahu! Maui! Hawaii!
Program Rebates! =534938471; =5;4<874:8b =54638439 =542:24933
PBF Contributions ! =3549:2452: =23496<4;4: =94::<43:2 =347654:38
Ratio of PBF Contributions to Rebate :d927 :d9<2 :d9;2! :d3549

Distributions!

6.3.2 Residential Equity
<#P.(16@=1$:10=(1%:0)%P/0%1'BEB787!)(P#0(:!#9)1::10=(10=)((!%:.#'J191/'0%(:|P+!
)(:%J('0%¢#.1F) 1)#4a1$%0=1#!P) (#11/01 12ILKS:1-():/:110=()IF) LX)#414(#:N (. Y #=/!
)(9(%-(J10=(1-#:014#f1) %0+ BIL*)#A1I1. #):121)(#9=11210=(1) (: %I ('0%#.IF) 1*)#4:1122()(3;
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Table 25: Distribution of Residential Program Rebates — PY2010

! Total! Oahu! Maui! Hawaii!

CFL REEM! =24658438 =24::243<9 =27:4787 =3284;2!

CFL RLI! =5874958 =5<5475b6 =95427! =<4327
CFL Res New Cons! =:6473! =;d;; ! = =:6473!

Res NEW! =52949<t =52943;; =5<;l I

All Other Res Rebates! =345:84387 =249;54273 =35;4724 =38:428;

Total Residential! =645274938 =946:84:9Y =69;45<3 =7;74<37
Percent of Total! I 61! 5:11! 53 !

R:9%6"*10=(1J#0#!:=1$'1%"10=(10#P. (: #P 1-(al#.0()'#0%- (1$#+:121)1914F#)%'*10=(1J%:0)%P/0%1"!
128) 1)#4!) (PHO('$() (I (-(. LF(IIP+10=(!(-#./#0%1"10(#41%'11)J()!011:=(J!:14(1.%*=0!1"!
FO#EF(II(()*+!:#-%"*:IF10('0%#.10=HO!" #$#%0R! ()*+1$%..I'((31011219/:11'1%'12/0/)(!
F)1*)#41+(#):;1<11#9914F .%:=I0=0RAE BI$#:!/:(J1011*(1.19#0(!(-()+!(.(90)%91#991/'014#9)1::!
0=(1:0/J+1#) (#; 1K 1) | (#9=1#991/'0al0=(1#"/#.11U=191"/4(JI$#:10=(#00#9=(Jal#'JI010#. (J!
P+191/'0+;11<=(19/))('0!13VK! :)9=#)* ()#0(!12!k7;77@MNNjIU=1%:1/:(JI01I9#.9/ #0(13VK!
91'0)%P/0%I5#P . (16C#J:10=#01%'21)4#0%1'101194.9/.#0(10=(1)#0%11121)(P#0(:!0112/'J:!
91'0)%P/0(J;IV(O#/:(\Y#=/191" :/A(:IHTIF()9('0112! "#$#Y%%)l: %I ('0%#.1(.(90)%9%0+a!%0!H. 1!
F#+:IH7IF()9('0!12!10=(13VK!91'0)%P/0%2!0=%:!:(90¥)10:/)F)%: %"* +al Y#=/I=#:10=(!
=06*=(:0(:%J('0%#3AVK| 0T >(P#0()#0%1a!21.. 1$(JIP+"#SH#% %4 I P4/ %;

Table 26: Distribution of Residential Program Rebates and PBF Contributions — PY2010

Total Oahu Maui Hawaii
Total Residential Program Rebates =645274938 =946:84:9% =69:45<3 =7:74<37
KWh Consumed 2472742<<48:: 548:648;8474d8 922493645} 92748:84:;29
Percent of Residential Electricity Consumed 5:1 1 i I 5<| | 5<| |
PBF (kWh *$0.005944/kWh) =5647554597 =554:<:4:<2 =24<5:4885 =24<98498<
Ratio PBF Contributions to Rebate :d36<! :d387! d2<l :d35 |

Distributions
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Figure 17: Percentage of Households Below 200 percent of Poverty
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Data Sources: US Census Bureau, ESRI, Inc., and Hawaii Energy.
Data Calculations by Wirtshafter Associates Inc., and Evergreen Economics
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Figure 18: Total PY2010 Residential PBF-funded and ARRA Rebates per Household
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Data Sources: US Census Bureau, ESRI, Inc., and Hawaii Energy.
Data Calculations by Wirtshafter Associates Inc., and Evergreen Economics
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Table 27: Distribution of PY2010 Residential Rebate Dollars by Percentage Below 150% Poverty

Quintile
Residential $/HH
Block-Group Quintiles SProgram SARRA Rebate/HH SProgram and
Rebate/HH ARRA rebate/HH
Wealthiest =22d:8 =53d8R =36d6P
(less than 7% below 150% poverty)
Next Wealthiest =8d69 =5:d;: ! =58d:8
(7% to 28% below 150% poverty)
Middle =<d2p =:d:9! =52d86
(28 to 35% below 150% poverty)
Next Poorest =2d:3 =3d8! =6d65
(35 to 46% below 150% poverty)
Poorest =6d8! =9d96 =55d98
(more than 46% below 150% poverty)
Average =8d25b =:d83 =5:d59
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Figure 19: Total PY2010 Residential Rebates per MWh Consumed
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Data Sources: US Census Bureau, ESRI, Inc., and Hawaii Energy.
Data Calculations by Wirtshafter Associates Inc., and Evergreen Economics

6.3.3 Business Equity
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Table 28: Distribution of Business Program Rebates by County — PY2010

Total Oahu Maui Hawaii
BEEM =<45;94696 =9438:49:9 =38:4872 =3;8456]
NEW =999469K =5<94533 =2:74;7:! =52492k
CBEEM =54:6245:] =543664:95 =3234558 =:2435;!
Total Business Programs =:43554935 =<48574397 =88845717 =383478k
Percent of Total 51 ! 75 ! 59 ! <!

Figure 20: Total PY2010 Business Rebates per MWH Consumed
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Data Sources: US Census Bureau, ESRI, Inc., and Hawaii Energy.
Data Calculations by Wirtshafter Associates Inc., and Evergreen Economics
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Table 29: Comparison of Business Rebates to PBF Contributions — PY2010

Total Oahu Maui Hawaii
Program Rebates =:43554935 =<48574397 =8884577 =383478k
Percent of Total Rebates 51 1 75 ! 59 ! <!
KWh Used 94<894;7846k:  3493542<6483< 632439<4:25 <3;497:43;83
Percent of Electricity Consumed 5:1 1 <l ! 59| ! 551!
PBF (kWh *$0.003125/kWh) =5943<64<3B; =5;4:2246::! =548:64;71 =546<:4::3
Ratio PBF Contributions to Rebate ;d<; 8! d<<2! :d<; 6! :d237!

Distributions

6.3.4 Rebate Distribution Analysis Conclusions
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6.4 2010 Participant Feedback
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6.4.1 Residential Participant Survey Results
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6.4.1.1 Initial Program Awareness
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Table 30: Comparison of How Participants Were Initially Informed of Rebates -PY2010

How Participants Were Initially Informed (Primary Response)! PY2010 Program Percent
Participants! change from

Frequency Percent PY2009!

In store (all)! 350 54.3% -4.7%

! "#)%*#@4!$(.@#SCH'#@)*U 237 3:d;l ! T

! >S;HEPH@S. ol 52dj ! T

! K'$(.@#!&%$P*)F41$%C")C# 3« <d9 ! T

Television, radio, newspaper ad! 106 16.5% -4.5%

Contractor, installer! 52 8.1% +5.1%

Word-of-mouth, friend, family! 51 7.9%$ +1.9%

Utility information source (all)! 27 4.2% -2.8%

! Q#LS%(#O0T%'H 5« 2d3 ! T

! V(%*%(FI@#P @#%$#' () (YoWHAIL%**1%'$#@ ( o 5d5% ! T

! B)@(%?%P)(#&!. @' @#?#%WH#HE&! @#L)(#!LAG. 3! dd ! T

! 1)J)%%)' E*#?(@%?!'M.DEMQ 2! ;d3l ! T

Already knew/ had it for years! 13 2.0% -

Other [Specify]! 18 2.8% -

Don't Know! 27 4.2% +1.2%

Total! 644 100.0% T
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Figure 21: How Participants Were Initially Informed of Rebates — PY2010 Residential
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6.4.1.2 Rebate and Measure Satisfaction
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Figure 22: Satisfaction with Program Rebates and Measures — PY2009 and PY2010
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6.4.1.3 Motivation for Reducing Energy Usage

210%-#0%1":1 2IE%)0%9%F#)@E%6D ('0%+#.19/:014():1011)(I/9(1( ()*+/: (1#)(1:%4%.#) %!
356787%#:10=1:(121/'3'%"10=(135677M":/)-(+'Z:=1%$"1%" 'K%*/)(60[;'<=('410%-#0%1"41:0!
:0)1*.+14('0%1'(JIP+! F#)0%9%F#101!)(I/9(!('()*+!IP%..:al$%0='H@!'F()9('0!%'1356787!
#JIHDIF()9('01%'1356 77M!)(F1)0%'*10=%:1410%-#OHl##) 6 ;/+ &S YG&IE') (%o ($%"!
2%'J%'*:121)1356787al:F(9%2%9#. .+1Z:=G¥8) (BNl (#).+1#..1121/)-(+ (I F#) 0% 9% F#0%'*!
)(:%JI(0%#.19/:014()::ZMHF()9('0 [')(F1)0(J!0=H0%0!BIB!(CS& 11)!11+-#)6:/+&$IRE/ (!

. 1CO*HOLN (I ()*+IP%. . NE'1#IJ%0%1'al (#).+10=(1:#4(IF) 9 (0#*(1ZM@F()9(0 [!
#96J10=#060!066!(C$& '1)!11+-#)6:/+&$%LY/: (1.(::1(()*+101!=(.FIF)(:0-(10=(!

(-%)1'4(0  ;1G.0=1/*=!'"(#).+10$1 ]0=%)J121)(:%J ('0%.IF#)0%9%F# IBgaN0 [!
)(F1'I(J10=#0 1%0!048!(C$& 1)!11+-#6;/+&$%&1IP(I(()*+1(22%9%ER1914F#)(J!10110=%6)!
"(%*=P1):441:01120=(!)(4#%'%"*)(:%J(0%#)(:F1'I(0: 1ZDIF()9('0 [!)(F1)0(J!I0=HO!P (%!
((*+1(22%9%('01914F#)(J10110=(%)""(%*=P1) %48 1+-11)1%/ 885996 /+&$Y&<=%:12%' J%'*!
%../:0)#0(0=HO'F(()!914F#)%: 1" 1#41*19/:014():14#+"10IP(1#:1:0)1  "*112#1410%-#0%"*!
2HIO LI #-% 141 (+11)IF) ()-%'*1(-%) L'A(O#.V#.%0+; |

"HSHYVI&! )+, 1&-#.1#0%1'11213) 1*)#415(#) 16787 3#(1Q@ &-(*)((1&91'14%9: !



Figure 23: Motivation to Use Less Energy — Residential Participants PY2010 and PY2009
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Figure 24: Importance of Motivation to Use Less Energy - Residential Participants PY2010 and PY2009
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6.4.1.4 Reasons for Installing SWH
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Figure 25: Main Reason for Installing SWH - Residential Participants PY2010
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6.4.1.5 Effects of Rebates on Purchase Cost Perceptions

>(:%J('0%#356 787 IF#) 0%9%FHH)(12#%).+!:F.%01%'10=(1J(*)((101!$=%9FE¢06-(10=(!
91:0112!("()*+!(22%9%('0!F)1J/90: 1 1#I P#)YOAOF/) 9= (;I<=(L:/)-(+) (:/.0:al:=1$'1%' !
<#P.(ID8a!%../:0)#0(!0=1q)!=#.2! ZDC!F()9('0J12!) CF1'I(0 :1-%($!0=(191:0112!("()*+!
(229%9%('0!F) 1J/90: #:4#+(1Z6 7IF()9(O[11)! 4(J%/4 1:%_J'ZD@!F()9('OP#))%()!01!
F/)9=#:%"* Il #1%'9)(#:(11211-()!87!F()9('0!12)14!356 77M; !

"HSHYVI&! )+, 1&-#.1#0%1'11213) 1*)#415(#) 16787 3#+(1QH &-(*)((1&91'14%9: !



Table 31: Comparison of Barrier to Purchase of Measure Cost — Residential Participants PY2010

Perceived Size of Barrier to the Purchase Cost of Frequency! Percent! Change
Energy-Saving Products and Equipment! from
PY2009!
Large barrier! 535 2;d31'! j9d3I !
Medium-sized barrier! 227 3<dol! j<dol'!
Small barrier! 5;: 1 56d6l! Td9l!
Not at all a barrier! 56;! 29d71! Td2l!
Don't Know! 57! 2d71! Td2l !
Total! 644 100.0% -
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Figure 26: Perceived Size of Barrier of Purchase Cost by Measure Technology — Residential

Participants PY2010
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6.4.1.6 Importance of Rebate
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Figure 27: Importance of Rebate on Purchase Decision — Residential Participants PY2010
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Figure 28: Comparison of Importance of Rebate on Purchase Decision — Residential Participants
PY2009 and PY2010
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Figure 29: Importance of Rebate for Purchase Decision by Measure Technology — Residential
Participants PY2010
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6.4.1.7 Knowledge of Rebates
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Table 32: Prior Knowledge of Rebate — Residential Participants PY2010

Did you become aware of the rebate before or after PY2010 Participants Percent
you decided to buy a new energy efficient item? change
from

Frequency Percent PY2009

Before 9;2! 62d9l! j5dal !
After 229 39d71! Td2l!
Refused 2! ;d3I! Td:l !
Don't know 56! 2d<I! Td<l| !
Total 644 100.0% -
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Figure 30: Prior Knowledge of Rebate by Technology — Residential Participants PY2010
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6.4.1.8 Rebate Impact on Timing of Purchases
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Table 33: Comparison of Rebate Availability on Timing of Purchase — Residential Participants PY2010

If the rebate were not available, would you have waited PY2010 Participants! Percent
to buy the item?! change from

Frequency Percent PY200!
No! 9:6! adil ! Tod;l !
Yes, | would have waited! 5;21 58d9l! j6dal !
Don't know! 58! 3deél! Tdol !
Total! 527 100.0% -
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Figure 31: Rebate Availability on Timing of Purchase by Measure Technology — Residential
Participants PY2010
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6.4.1.9 Influence of Rebate on Purchase of Specific Technologies
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Table 34: Comparison of Rebate Influence on Purchase of a Specific Product — Residential Participants

PY2010
If the rebate were not available, would you have PY2010 Participants Percent
bought the same item or would you have bought a less change from
expensive or less efficient measure? Frequency Percent PY2009
Yes, | would have bought the same 382 6;d8l ! T7d51!
No, | would have bought a less expensive or less 55:1 57d21! j2d2l !
efficient measure
Don't know 534 25d;1! [
Total 644 100.0% -
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Figure 32: Influence of Rebate on Purchase by Measure Technology — Residential Participants PY2010
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6.4.2 Business Participant Survey Results
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6.4.2.1 Initial Awareness of Program
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Table 35: Comparison of How Participants Were Initially Informed of Program - PY2010 Business

How Customer Was Initially Informed Frequency PY2010 Percent
Percent change from
PY2009
Word of mouth (business associate, co-worker) 57 57d8l! j3dsi !
Contractor/distributor 38! 95d5l! TBd8l!
Utility or Program website ol :dal ! T3d6l!
Utility bill insert 3! 3d2l! /01!
Utility representative 5;1 5;d<I! j2d<l !
Utility advertising ol :dal ! Td6l!
Other mass media (sign, billboard, newspaper/magazine 3! 3d2l! /01!
ad)
Event (conference, seminar, workshop 9! 9d2|! j;d21 !
Other 9! 9d2lI! j;d21 !
Total 95 100.0% -
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6.4.2.2 Knowledge of Ways to Save Energy
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Figure 33: Comparison of Level of Knowledge of Ways to Save Energy — Business Participants PY2010

and PY2009
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6.4.2.3 Rebate Timing
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Figure 34: Comparison of Time to Receive Rebate — Business Participants PY2010 and PY2009
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6.4.2 4 Satisfaction with Program Elements
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Figure 36: Comparison of Satisfaction with Various Program Elements — Business Participants PY2009 and PY2010
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6.5 Target Market Research
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which complicates assessments of the amount of remaining potential. In Hawaii project and
equipment selection decisions related to military non-residential facilities are strongly
influenced by a variety of initiatives. For example:

¥ Energy Independence and Security Act of 2007 —calls for a 30 percent reduction
in energy use by 2015.

¥ Pacific Command (PACOM) Strategic Goal - Overall, the PACOM strategic goal is to
match or exceed the state of Hawaii’s goals. Specifically, PACOM’s goal is to reduce
power consumption by at least 3 percent per year and by 30 percent by 2015. To do
so, it will:

0 Design new buildings to use 30 percent less energy;

0 Design new buildings so that fossil fuel generated energy use is reduced 55
percent in 2010, 65 percent in 2015, 80 percent in 2020, 90 percent in 2025
and 100 percent in 2030 relative to a 2003 baseline;

0 Design new buildings 30 percent better than ASHRAE specifications;

0 Design renovations to use 20 percent less energy; and

0 All new construction/major renovations to be LEED Silver>2

¥ Navy Directive (OPNAV INSTR 4100.5E - draft) - The Navy is subject to this
directive, which requires a 50 percent reduction in land-based energy usage by
2020. The Navy expects to reduce its electricity consumption in Hawaii from more
than 200,000 MWh in FY2009 to less than 160,000 MWH in FY2015, while its use of
renewable energy to meet that consumption is expected to climb from zero to more
than 25 percent over the same period. To achieve these goals, the Navy Facilities
Engineering Command Hawaii (NAVFAC Hawaii) has an Energy Office, the sole
purpose of which is to pursue energy efficiency, including the following activities:

0 Build Energy Awareness - Create a Conservation Culture:

I Top-level Leadership - Monthly Energy Conservation Board and
Accountability;

I Good Data & Monitoring ($11 million Advanced Metering Initiative);
and

I Pervasive Training - 4,200 Audits, 1,000 Building Monitor, news
articles, training.

0 Pursue Energy Efficiency - Leverage Technology:

I Currently 40 plus projects valued at $60 million plus; and
I Innovative Financing - EUL, ESPC, UESC, PPA, Local, Other.
0 Operational Efficiency - Maintain Mission Readiness>3
¥ Marines LEED New Construction - the Marines are building two new bachelor
enlisted quarters and a youth center to LEED Silver or LEED Gold standards and
making those buildings 30 percent more energy efficient than required by code.>*

52 Ka'iliwai, George and Ross Roley. PACOM Energy Security Initiatives. Presented at Energy Expo 2010, September 28,
2010.

53 SECNAV Energy Ashore Goals And NAVFAC HI Energy Initiatives. Presented at Department of the Navy - USDA Energy
Meeting, April 2010.

Hawaii Energy: Evaluation of Program Year 2010 Page 101 Evergreen Economics



: (").+%0<$:%.(-(.%12%9144$04('0%01%("()*+%(22$9$('9+%"=%) (=/ 9 1Y T E:2860<"0%
41:0 2%’ 10982%60<(%7?) 1 @ (90: %23Y8H ) +%62"9$.$0$(: %) (9($-(=%!"#"$SIB& () *+

$'9('0$-(: 94" +%6<"-(A((%$4?.(4(0(= F6('%$2%0<1:(%$'('0$-(:%#()(%'10%"-"$."A.(B%C<$:%
$'=$9"0(:%60<"0%0<(% 1 (DY %*) 1) "' Uss B CFG [96:/4(=%21) % 10< () %!"#"$$%8& ()*+%
2)1@(90:%"=%4(":/)(:%4"+%A(%011%<$*<%21)%0%%4$.$0")+B

'060<(%10<()%<"=>%4%.$0")+%6('()*+%4""*():%:"+%0<"0%0<(:(%")(%J/'2/'=(=%4"="0(:>K%
#<$9<%21)9(:%0<(4%01%72/):/ (M %: 1/)9(:%12%2/'=$B:%=$" HOMP>%MIL &6

9L/ 0+>Y0$.$0+%" =%$'=/:0)+%?")0'(): SR () W< $) 9" 0+ ' 9$ % Q (<$9.(:R%:/9<%":%
31#()%3/)9<":(%P*)((4('0:>%&' ()*+%60"-$*:%3()21)4™9(%:;1'0)"90:>%N0$.$0$(:%&'()*+%
0()-$9(%:1'0)"90:%"'=%&'<""9(=9%6N: (%S (": (: BY%YPYE"-+%('()*+%4""*()%" .: 1%)(? BY9:%0<"0
$'=$-$=/".9%7?)1@(90:%4/:0%A(%:/A4$00(=%01%0<(%P=4%$)".%$'%9<")*(%12%2"9$.$0$(:> %" =%(
"% "AS.$0+% 12061 H $$Y6& () *+06)(A"0(:%6$42) 1-(:%?"+A"ITY%"=%0<() (A+%<(.2:%7?) 1@ (90:%*(09
2/'=(=B%

C<()(%"22("):%01%A(%.$4%0(SH*2%6210('0$". B1)%'11)(:$=('0$" .%4%$0")+%.$*<0$*%
"-$*:BY%@1 %$.$0")+%72():1"(. BWO(O)-$(H(= LWS=%0<(+%A(.$(-(%0<"0%"..%0<(%:0"E£)S%C86
$%<0$"06)(0)12$0:2A(('%=1"( BoL1#(-()>%:14(%"==$0$1".%.$*<0$*%?10('0$".%4" +%(V$:0%$'%
<$*dA"+9%7)1@(90:%1)%)(0)12$0%12%2$):0%*(()" OHEOSGUISRS08BIB) 1*)"4%

- $%:04621)%0<(%4%$.$0")+%: BODIER (") %01%(VI((=%0<(%?10('0$". %) (2L YUAA9b

(V2."$'(= %-+90<(%(VO(BLYH<SDYB61)$*$". %(:0$4"0(:%12%.$*<0$*%210('0$".%A+%:(901)%
91":$=()(=%1'.+%0<(%)(?."9(4('0%12%C86%2$V0/)(:%" 0o$ A/ A:Bb

6.5.2 Solar Water Heating Market
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6.5.2.1 History of the SWH Program Component

Interest in SWH and renewable energy as a whole has a long history in Hawaii. In 1976,
Hawaii established energy tax credits for residents and businesses that purchased and
installed renewable energy systems, including SWH. In 1996 rebates for SWH systems were
made available to residents on Oahu, Maui, Lanai, and Molokai through the PBF-funded
efficiency program administered by HECO and MECO. In 2009 Hawaii Energy assumed the
role of PBFA and took over implementation of the state’s SWH incentives.

6.5.2.2 SWH Program Component Activity

The current Hawaii Energy SHW program component, which provides rebates for SWH
systems, transitioned its focus to SWH system retrofits on existing homes as SB644’s
mandate rendered rebates for new construction installations unnecessary. In PY2010
Hawaii Energy provided incentives for the installation of SWH through two approaches, the
Cash Purchase Program and the Interest Buy-Down Program. The Cash Purchase Program
provides rebates for SWH systems purchased and installed outright. The Interest Buy-
Down Program, which began in November 2010, offers an interest-free loan option for
qualified loans for SWH systems and provided an incentive of up to $1,000 to participating
lenders who offered these loans to qualified customers. Figure 37 provides a timeline of
rebate levels for SWH installations since Hawaii Energy’s inception (July 1, 2009), with the
starting point of the original funding levels of the HECO and MECO programs. Figure 38
provides a timeline of the Interest Buy-Down Program.

In Figure 37 the incentive amount offered is identified with a column chart. Funding
sources are identified by color, and the number of SWH systems installed is presented
using a linear graph. The information is organized by program year, and reflects the
following key points:

¥ Program Prior to Hawaii Energy:

0 Atone point MECO offered a $750 rebate while HECO offered a $1000 rebate.

0 The rebate level was then adjusted to a consistent $1,000 from both utilities.

¥ PY20009:

0 Due to SB644, effective January 1, 2010 the SWH rebate was limited to SWH
retrofits.

0 Asignificant spike in new construction SWH system installations occurred at
the end of the 2009 calendar year as participants rushed to beat the
expiration of rebates for this type of measure.

¥ PY2010:

0 Boostin installation rates at the start of PY2010 (July 2010) and at the end of
the 2010 calendar year.

0 In March 2011 Hawaii Energy began distributing ARRA funding on behalf of
the State Energy Office and Department of Economic Development and
Tourism, allowing the Program to double the SWH rebate. Over 800 SWH
systems were sold within one month, completely exhausting additional
funds.

0 The SWH rebate increased from $750 to $1,000 and was fully funded with
ARRA funds through the remainder of PY2010.
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Figure 37: Timeline of SWH Incentive Level and Related Activity
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Figure 38: Timeline of SWH Interest Buy-Down Program Activity
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6.5.2.3Contractor Involvement within the SWH Progr@omponent
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Figure 39: Number of Installed SWH by Individual Contractors
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¥ Competition with PV Systems!'According to contractors interviewed, there is a
much stronger interest in installing PV systems than SWH systems, since the former
offers a considerably higher profit margin. !

¥ Waiting period for payment!On average, the contractors interviewed reported
that reimbursements for SWH installations could take some time resulting from the
variability in the lending institutions’ processes for disbursing funds to contractors.
In addition, there also can be some time lag in those instances where Hawaii Energy
submits check reimbursements. This waiting period ties up capital available for
other projects, which can greatly impact smaller firms.!

¥ Efficiency in quantity."Contractors also commented that larger contracting firms
who install several SWH systems a week could more efficiently install given their
team structure and increased quantity of jobs. !

6.5.2.4Experiences with the SWH Progr&omponent
Through interviews with Program participating contractors and lenders, the evaluation
team collected information on the experience with the SWH Program, as discussed below.

Communication with Hawaii Energy!

Overall, both lenders and contractors reported timely and effective communication with
Hawaii Energy, and that Program representatives always seemed to be available and easy
to contact. When questioned about ways communication could be improved, several
commented that more updates on the application progress and rebate status would be
beneficial. A four to six week time lag exists between SWH installations completion and
contractor receipt of final rebate checks. This process time lag was greatly decreased for
those contractors who participated in the “fast track” payment program with Hawaii
Energy. This direct deposit option was reported by participating contractors as extremely
easy, time saving and convenient.

Impacts of ARRA Funding Levels

As discussed above, the additional ARRA funds that supplemented incentives for the
PY2010 SWH program allowed Hawaii Energy to double rebates available for SWH
installations. This increase greatly increased customer demand for SWH - so much so that
funds were exhausted after only one month of rebate availability. One credit union
representative reported a large increase in interested customers during that month, a claim
that was echoed by another credit union representative who mentioned that before the
doubling, many customers did not really find the financing option alone a benefit. As
expected, once the doubling of the rebate ended, there was a considerable slowdown in
interested customers for SWH loans.

Despite the best of intentions in providing additional incentive funding to increase demand
for SWH installations, the changing rebate levels did create some confusion among
customers, contractors and lending institutions. Contractors and lenders reported that
they were not always apprised of the most recent changes to available incentives. As a
result, there were instances when customers received mixed messages about the
availability of funds for SWH projects. According to contractors and lenders interviewed,
changes to the availability of Program funds seemed to happen quickly and without
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¥ Posters at local bank or credit union branch locations.

The extent of advertising for the program option varied widely among lending institutions,
with some very actively involved while others participated very little. Some banks even
actively promoted the option to new customers that opened an account. Most institutions
agreed that the primary source of customers who applied for SWH loans is through
recommendations from contractors working directly with customers. One representative
mentioned having a great working relationship with those contractors that helped to
promote “their” branch as a lending institution for the SWH interest buy-down loan.

Program Participants

The Interest Buy-Down program primarily attracts homeowners wanting to convert to a
SWH system but lacking the necessary capital. For credit unions, the minimum
qualifications included that applicants were members, homeowners and have approved
credit. The reported approval rating was extremely high. For one credit union, eight out of
ten applicants were approved, while another stated they were not aware of a single time
when someone was not approved. At some of the banks, qualifying customers could either
be homeowners or renting occupants. In one instance, a homeowner with five rentals
applied for SWH loans at each of the separate residences.

Process for distributing funds

In-depth interviews with representatives from lending institutions revealed that policies
related to the Interest Buy-Down program varied widely. The largest such variance among
institutions was the process for distribution of funds. While most lenders distributed funds
after completion of the SWH installation, some required only a contractor invoice and
completed application form for Hawaii Energy, while others required final inspection
paperwork from Hawaii Energy. Lending institutions required some form of installation
proof to limit the risk of contractors not completing projects for which funds were
provided. Having to carry the cost of the full installations until funds are distributed can
prove challenging for smaller contractors. In addition, rebate payments to contractors
from Hawaii Energy can take four to six weeks. For smaller contractors, having to float
these constructions expenses can be extremely challenging and may even limit which
contractors are able to participate in the interest buy-down program.

6.5.3 Residential Low-Income Program

In order to assess if Hawaii’s residential low-income and hard-to-reach population is being
served appropriately, in-depth interviews were conducted about the RLI program that
focuses on this sector and offers energy efficiency educational outreach, training and
measures.

In efforts to expand the reach of the program in PY2010, the Program used community-
based outreach and marketing allies to deliver measures. In-depth interviews conducted
with these allies revealed that there were a variety of services made available to low-
income customers, and that there was no consistent method for delivering those services.
The four community-based organizations (CBOs) interviewed include:

¥ Hawaii County Economic Opportunity Council;
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6.5.4 Residential HVAC Market
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6.5.6 Small Commercial Lighting Market

The current BEEM program direct install lighting component targets large lighting
contractors. This approach is a sound strategy for initial entry into the market as these
contractors specialize in lighting installations and account for a significant portion of the
lighting retrofit market. However, in order to reach deeper into this market and achieve
longer-term market transformation across the entire network of trade allies providing
lighting retrofit services, the program may need to tap into the broader electrical
contracting market that also installs lighting measures. This research focused on
understanding awareness, potential interest, and longer-term needs of those electrical
contracting firms that are not currently participating in the direct install program. In order
to assess this potential, the evaluation team completed in-depth interviews with non-
participating contractors and representatives from participating businesses, and then
conducted focus groups with non-participating contractors. Key inquiries of this research
are presented below and include:

* Awareness of Hawaii Energy and the direct install lighting program;
* Interestin current program offerings; and
* Feedback on program design.

I"#$%&%" () *(+#"#,,(-&%$./(#&O0( 1,.23,&.(49%).$#5 (

The evaluation team closely reviewed the focus group and in-depth interview findings to
better understand and document contractor awareness of Hawaii Energy and the lighting
program. Some of the key themes discovered include:

* 62%3$%(,"(#(5)0%$#3%(7%8%7 ()*(#"#$%&%" () * (+#"#,,(-&%%$./9(:;3(7,5,3%0(
<&)"7%0.%()*(3290($%=3% '3#7H$).$#5 (=)5>)&%&3 - Four of the five small
businesses interviewed that had participated in lighting rebates reported that they
only had slight awareness of Hawaii Energy as an organization, with only one
claiming broad awareness of it. Among contractors interviewed that install lighting,
only half (5 of 10) had heard of Hawaii Energy. In addition, one business owner
expressed a limited understanding of the distinction between HECO and Hawaii
Energy. These findings were echoed in the two focus group sessions where
awareness of Hawaii Energy was moderately strong, and almost no contractors
reported knowledge of the direct install program.

e ?&)"7%0.%()*(%&%S$./(%**,=,%&3(>$)0;=3'(#&0('%$8,=%'(,'(",0%'>$YdB@spite
the overall limited awareness of the direct install program, findings from the
interviews and across both focus groups concluded there is a fairly broad general
level of awareness in Hawaii of the available energy efficient products and services.
It was also reported that adoption of energy efficient technologies partially depends
on the cost effectiveness of the measures over time.

o +#8,&.(=)55;&,=#3,)&(",32(#(>%3$") &#7 (*%%7 (3) (,3("#'($%>)$3%0(#'(32%(5)'3(
%**%=3,8B$%0#=2A'3%$#3%.1"lIn order to increase awareness of specific Program
offerings, findings from the interviews emphasized the importance that
communications from Hawaii Energy have a personal feel to them. One example
provided was targeted emails to builders, architects, and contractors that
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specifically address the Program offerings and incentives available to them. Those
interviewed that had participated in Hawaii Energy rebate programs had positive
comments about Program communication efforts. For example, one stated that,
“communication with Hawaii Energy was smooth, and was assisted by the
contractor’s involvement in helping complete paperwork.”

¥ 1"#$%%"&'( )*$&+,-$.,%(./")*&0,)$,+%(11,23+*&"++"H"ISmall business
representatives interviewed reported that there are a variety of effective strategies
for marketing energy efficient programs to businesses. Specific recommendations
on the best methods to market programs include:

o Provide educational seminars and topic-specific forums for small
businesses;

o Work with vendors to promote available rebates/incentives;

o Add a personal touch in communication to businesses and contractors,
which is important in getting the message across. Businesses interviewed
specifically mentioned a preference for direct and specific emails in place
of marketing flyers. Contractors tended to agree with the preference for
direct emails, however they reported that clear marketing flyers also
work.

48)"."+),*&,53.."&),6.$0.(%,7--"*&0+

Overall interest and potential acceptance of the direct install lighting program varied
greatly between the contractors from Oahu and those from Maui. The contractors on Oahu
were very skeptical of the value offered by the program and were concerned about the
amount of labor that would be required for them to actively participate. This is especially
so in the current economy because customers are very focused on cost savings. On Maui
however, the response from contractors was completely the opposite. Not only were they
very interested in the potential value this could provide to Maui businesses, they seemed
excited to actively market this to their own customers. Key insights from the focus groups
with contractors about current program offerings include:

¥ 48)"."+),$&,7(83,*+,"9"&"&),$&, 9" #"*: " #$+),+(:*&0+,."+31)*&0,-.$%,)8",
*&+)(11()*$&,$-,"--*#*"&),1*08)*&Wne contractor summed up the importance
customers on Oahu place on cost savings as a motivating factor for pursuing energy
efficient lighting upgrades, stating that “[t]he biggest driver is the economics on the
island.”

¥ 53&).(#)%.+,3&,;(3*,(.","&)83+*(+)*#,(2$3),9.$0.(%,9%)"&)*(1 I" Contractors
attending the Maui focus group session commented that they were extremely likely
to promote the program to their clients and optimistic about the programs potential
stating “I think there’s a lot of opportunity, | mean especially with your repeat
customers.” !

¥ 53&).(#)$.+,"<9."++" #P&H".&+,$:". #P+)+,)8(),%(= 2" *&#3..",%(./[")*&0,
)8",9.$0.(%,)$,#3+)$%".+ !"The lack of broad awareness among contractors and
customers raised concerns with contractors about the potential labor costs
necessary to promote the program and educate customers. Of primary concern was
the “return on investment” of their marketing efforts. “It doesn’t make sense for me
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especially the case for businesses located in federally registered historic towns. As a
result, program effectiveness and broad conversion to energy efficient lighting will
be limited in these locations due to historic nature of buildings and the structural
updates that would be required to meet code.

6.6 New Initiatives and Pilot Programs

The approach to analyzing Hawaii Energy’s new initiatives and pilot programs was
complicated by the fact that there were several such initiatives that never got past the
planning and discussion phase in PY2010 (e.g., solar hot water tune-up), and others that
were never formally launched as pilot programs, but merely introduced as mid-course
modifications to an existing program (e.g., SWH interest buy-down). The BEEM direct
install lighting component, which was in some ways treated as a pilot, never made
significant headway, and is discussed above in the context of contractor perceptions and
feedback. Several SWH-related pilots and new initiatives are discussed in the SHW section
above.

The evaluation team therefore focused on two initiatives that were most like traditional
pilot programs: Central Plant Optimization and Condo Sub-metering. To evaluate these two
initiatives we did the following:

* Reviewed similar pilots and programs elsewhere;

* Prepared a generic pilot/new initiative Program Theory Logic Model (PTLM) as well
as several program-specific models;

* Reviewed initiative participation;

* Conducted interviews with Program staff; and

* Conducted interviews with pilot participants.

6.6.1 Overall Findings

One of the fundamental issues of our review and assessment of the various new program
initiatives was simply determining what defines a pilot versus a new program rollout. In
theory, the pilots would be designed more as “proof of concept” initiatives that are
undertaken on a smaller scale and often with a more narrowly defined target market. Also,
they would be expected to have fairly specific definition of what would be considered a
successful pilot and warrant a full-scale rollout.

The fact that the pilot initiatives analyzed generally did not have such clearly defined
criteria would not likely be a concern for participants or trade allies, and it might provide
Hawaii Energy with greater flexibility in fine-tuning program offerings to adapt to the
targeted market or to take advantage of emerging or newly perceive opportunities.
However, it does make assessing whether a specific pilot has broader potential more
difficult.

Overall, it seems that Hawaii Energy employs something of an ad hoc process to design and
introduce new programs with regard to such pilot characteristics as:

¢ Selection of markets and measures;
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Thus far, there has been very limited marketing or outreach to end-users for this pilot.
Individual contacts by Hawaii Energy staff and word-of-mouth have been the primary
method of disseminating information about it. Moreover, the single participating project in
PY2010 was driven by an engineering firm rather than by the end user.

Because there was only a single participant in this pilot, it is difficult to generalize about
customer perceptions. The single participant learned about the program through a
recommendation from an engineering firm retained to conduct a chilled water capacity
study as part of a hospital’s expansion. Because this project was already underway, it was
relatively easy to incorporate aspects of the Central Plant Optimization program, but this
might prove more difficult for other projects. The participant regarded Hawaii Energy as a
trustworthy local partner, even though over-committed Hawaii Energy staff were
sometimes hard to reach. Finally, the participant pointed out that central plant
optimization projects could be large and complex, which may require a fairly lengthy
approval process for the project to proceed. It should be noted, however, that the
availability of the Hawaii Energy incentive helped tip the scales for this project to obtain
approval.

6.6.3 Condo Sub-metering Program

The condo sub-metering pilot was designed to assist AOAQ’s in converting from a single
central meter to separate sub-meters for each individual unit so that residents can be billed
only for the electricity they use. As metering hardware and software costs associated with
sub-metering are significant, Hawaii Energy’s pilot was designed to help offset those costs
by offering rebates for the installation of sub-meters.

$150/unit metered program rebate is distributed to condominium owners based on a
percentage of ownership in order to comply with condo regulations. Once sub-meters are
installed, energy audits are required to verify savings. Program participation requires that
the AOAO work with Hawaii Energy to offer energy efficiency education, and that sub-
metering system equipment remains installed for at least five years. If the sub-meters are
removed during that time period, Hawaii Energy will recover a pro-rated portion of the
incentive.

Sub-metering programs are based on the theory that people will use less energy when they
control and pay for their own consumption. Tests conducted by NYSERDA demonstrate
that average reductions in overall usage in the 15- 20 percent range could be expected.>?

As with the Central Plant Optimization pilot, there was little opportunity to test the validity
of the underlying program theory for the condo sub-metering pilot, as the single potential
project failed to move forward when the respective Condo Board opposed the effort. The
reasons for that failure illustrate the barriers to sub-metering, which have been well
documented and generally focus on political rather than technical or economic issues.

59 Herbert E. Hirschfield, I"#$%&#()"*)+*,"$8&%6-*.""%$/$ " #0*, 1$248&(2 1*345/$HS&("%*"6*7 (/$*3$"B(#(9S* &(2("%o*("*; &%6$*
<$B(B$"#('1*=)//4" (#-*>#(1(?("%*@ (&$1$88*=)//4" (2'#()"8A*:B'8$fBsilomar, CA: ACEEE Summer Study, 2010).
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According to energy consultant Herbert E. Hirschfeld, “in residential buildings the top 10
percent user apartments consume approximately 25 percent of the total electricity
consumed by the apartments.”® At the individual condo/ apartment owner board level,
those most active typically spend the most time at home and use the most energy, so they
would pay more under sub-metering. In addition, paid managers may consider the
potential for extra paperwork a concern and may oppose sub-metering on that basis.

On a somewhat larger scale, at least based on experiences in New York and New Jersey,®!
residents and politicians often misunderstand sub-metering, feel threatened by it, and
oppose it. Sub-metering efforts must be supported by an intensive education and
information effort. Since this becomes very costly to do at the individual AOAO level, it may
be more appropriate to conduct a broader based marketing and information effort to build
support for sub-metering by Hawaii condo owners.

The savings from a broad-based sub-metering effort could be significant. Of the more than
3,200 accounts in the billing data that have AOAO in their name, about 360 have only a
single account number, indicating that they are master metered. And while many of these
are small condos with just a few units, the largest 90 or so AOAOs average more than 236
MWH a year or roughly 20 GWH total, so that a 20 percent reduction in consumption could
be significant.

6.7 Other ProcessRelated Topics

6.7.1 Energy Efficiency Infrastructure

Hawaii Energy has made significant progress on building initial relationships and creating
programs that successfully meet their energy efficiency savings goals. In addition, new
pilot programs have offered the potential for considerable energy savings growth.
However, limited staffing and lack of clearly designed implementation processes have
greatly reduced the effectiveness of these new programs. To increase new program
effectiveness, planners should develop a clear process for implementing and tracking
programs, increase the rigor and scope of marketing activities, and devote more resources
to training key stakeholders.

Process for Implementing and Tracking Savings
¥ Set specific program goals and metrics - All current and future programs should
have specific objectives and a defined method for measuring progress towards these
objectives.
¥ Create a consistent process for implementing each program - Creating and
adhering to a reliable process for implementing new programs or changing existing

60 Herbert E. Hirschfield, Integration of Energy Management, Electrical Submetering and Time Sensitive Pricing in a Large
Residential Community Utilizing Wireless Communications: Phase 3, (Asilomar, CA: ACEEE Summer Study, 2010).
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programs could help to decrease communication issues and increase programmatic
success.

o I"#$%&'()$*+,-./(Y00(#$%/$*"(1*)* - As found in the prior evaluation, Program
tracking issues still hinder Hawaii Energy in reporting savings. Development of a
consistent system for tracking progress across all programs will help to increase
accuracy in savings claimed and reduce analysis time for assessing savings.

2 *$,")-./(%0(3*4*--(5."$/6(*.1( N7@B%$%/$*"7 (

o 11')-06(*(+9*$("*$,")-./(#9*.(*. 1(5;1/") (0%B(*+<(#$%/$*" - As found in the
PY2009 evaluation, there is a continued need for a clear marketing plan. Among
trade allies, awareness of and participation in Hawaii Energy programs remains
minimal. Budget for a statewide marketing plan could go a long way in expanding
awareness of Hawaii Energy and the programs offered. Current Program
participation has been concentrated among a select few contractors and
organizations. Long-term Program viability depends upon the ability of Hawaii
Energy to market to and attract new program interest and participation.

o S5=#*1(%. >79*.L($#$'7'.)*)-%.()%(*99(-79*.17 - In PY2010, efforts by Hawaii
Energy to provide on-island representation on Hawaii and Maui were well received
by contractors and trade allies. Expanding staffing presence to all islands may be a
valuable next-step in Hawaii Energy’s marketing and community impact efforts.

8$%/$*"( 1"#9"".)*)-%.(*.1( 8$%N+'7P$*-.-. (

o L+$*7'() $*-.-/( 0%3(,'6(8%%/$*"(7)*,'<%91'$7 - Training key stakeholders is a
key element to successful Program implementation, but the existing Program does
not provide for proper training. Specific Program training initiatives should address
implementation processes and how incentives are measured and assessed. (

6.7.2 Timing of EM&V Process

The timing of the evaluation cycle for Hawaii Energy creates a significant barrier to robust
EM&V activities. Successful process evaluations are heavily dependent upon the availability
of timely and accurate databases on which in-depth analysis can be based. The short turn-
around time between the end of the fiscal year for Hawaii Energy and the deadline for the
evaluation report required by the PUC greatly contributes to difficulties for both the
evaluation team and Hawaii Energy in completing effective analyses. Adjusting the
evaluation cycle back by six months to allow time for all Hawaii tracking datasets to be
finalized before any program evaluation begins would increase the value of future
evaluations.
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7 Conclusionsand Recommendations
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7.1 Impact Evaluation
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7.1.2.1Verification Findings
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7.1.3 Measurement of Savings
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7.1.4 Net to Gross Ratio
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7.1.5 Economic Impact Analysis
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7.2 Market Assessmenand ProcessEvaluation
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7.2.1 High Customer and Contractor Satisfaction with Program
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staff, maintaining some key continuity from the prior programs. The flexible policy
environment and lack of onerous reporting requirements have likely contributed to its
success in meeting goals and achieving high satisfaction. We recommend that the Program
continue to emphasize customer and contractor satisfaction in its delivery.

Although the high satisfaction scores are encouraging, as noted below we are concerned
that the Program continues to rely on a few key personnel for its success. We recommend
that Hawaii Energy develop ways to rely on a broader pool of staff and cultivate a model
that lends itself to scalability. This will become more critical in future years as tapping into
available savings potential becomes progressively more difficult. Recent personnel
promotions and additions by Hawaii Energy may help address this concern.

7.2.2 Agile, Innovative, Creative Program

The Program’s agility in addressing market concerns is a key feature of its success, but we
learned from our market research that efforts by the Program to fine-tune its rebate levels
cause confusion among both customers and contractors. Any necessary changes to rebate

levels should be minimized in the future. The Program plans to keep its SWH rebate levels
consistent in PY2011, which will go a long way to returning stability to the market.

The continuous conception of new strategies and measures to offer the market is a strength
of Hawaii Energy’s staff and implementation approach. Many of the senior staff are very
knowledgeable of the market and are experienced, creative implementers. However, the
Program has a relatively small staff compared to programs with similarly sized budgets
elsewhere and tends to rely on few key personnel to design and manage the individual
programs. Given staffing constraints, Hawaii Energy is not always able to dedicate enough
resources to ensure that a new strategy or measure can be successfully deployed full-scale.
The Program may also be constrained by its determination to keep administrative (and
staffing) costs down, and the merit of that approach should be considered during the next
program planning cycle.

We recommend that the Program:

¥ Streamline its plans to launch new or pilot program strategies and measures to
improve internal monitoring and suitability for independent evaluation:

0 Given the current staffing constraints, consider limiting new pilots to only
the most promising strategies;

0 Indicate the expected timeline for launching new efforts in the Annual Plan,
based on program year/quarter they are likely to be launched to facilitate
monitoring and evaluation by the contract manager and the evaluation team;
and

0 Distinguish between targeted program offerings that are not intended to save
significant amounts of energy and pilot programs that have significant
savings potential and could be scaled up if successful.

¥ Create more concrete goals (e.g., near-term, mid-term and long-term) and theory
related to new programs/pilots to ground programs in the market reality, to set
expectations and create common understanding of success;
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¥ Specifically with respect to the Central Plant Optimization pilot program:

o Roll out Central Plant Optimization on a larger scale but structured so that
consulting engineers or implementation contractors can handle the task of
guiding participants through the program:

I Consider creating some form of recognition for successful reduction of
energy use for central plants; and
I Structure the program so that Hawaii Energy can recapture metering
cost over time as the customer reaps energy savings from
participation.
¥ Specifically with respect to the sub-metering pilot program:

o Because the same barriers are likely to arise at each AOAO, any sub-metering
initiative should address political barriers on a larger scale rather than AOAO
by AOAO. Through media or other marketing, a campaign should be initiated
to explain the benefits and costs of sub-metering; and

o Utilize successful sub-metering participants as case studies to educate and
market to other AOAOs.

7.2.3 Focus on Short-Term Energy Savings

Despite goals and incentives that explicitly encourage achieving long-term savings, Hawaii
Energy is a very streamlined, efficient program that, to date, has been most successful in
maximizing short-term energy savings. In its second year, the Program continued to deliver
on its energy savings goals. The Program diversified the sectors it served compared to its
first year as a result of one-time additional rebates funded by ARRA funds administered by
the state. Lighting measures (primarily compact and T8 fluorescent lamps) still dominated
the Program portfolio.

Striking a balance between lower cost short-term measures and higher cost long-term
measures is an integral part of the Program portfolio contract negotiations between the
PUC and Hawaii Energy as the PBFA. In light of this, Hawaii Energy has launched a new set
of transformational programs for PY2011, offering an opportunity to break with the short-
term energy savings focus. The most recent plan for transformational programs in 2012
more explicitly addresses training for contractors, building operators and other market
actors. These skill sets need to be developed to transition the market into embracing more
complex and expensive measures that garner long-term energy savings.

Even though the Program was successful in meeting its stated goals, there are concerns
about the long-term sustainability of the Program approach and of its alignment with the
state’s long-term clean energy goals. There remains untapped potential among sectors and
measures that will require more Program resources and consequently will be associated
with lower cost-effectiveness. Rather than face that issue abruptly several years down the
road when all the short-term savings opportunities have been seized, we believe it is better
to begin that transition now while there still exists highly cost-effective energy savings
potential that can be achieved in combination with savings from harder to reach sectors.
Hawaii Energy has begun to address this issue in the current program year with several
programs promoting LED lighting, retro-commissioning, chiller optimization, and energy
manager training.
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We also have concerns about the ability of the Program to make this transition, since
during its first two years it has relied on a small staff compared to other similarly funded
programs. The current model is not easily scalable, and it will require time to add staff,
expand outreach to a broader pool of contractors and customers, and make progress selling
measures beyond compact and T8 fluorescent lamps. Both Program goals and staffing
changes appear to incorporate recognition of the need to expand both the measures
covered by the Program and the staffing levels required to attain the new goals.

We recommend that policymakers set program goals consistent with an objective of
transitioning the Program to a sustainable model that engages the broader customer and
contractor market to pave the way to achieve the state’s long-term energy goals. While
some of these goals appear to have been incorporated into the 2011 contract between the
state and Hawaii Energy, there remains room for improvement. We also recommend
linking metrics and contractual goals to mid-term goals that may be set by EEPS or related
efforts at tracking progress towards the HCEI, and leveraging other state resources to
contribute towards a broad-based marketing campaign that highlights HCEI to create a call
to action and that Hawaii Energy is the resource to go to once ready to act. Additionally, we
believe that longer-term contracts between the state and Hawaii Energy will help ensure
that these loftier goals are met by allowing for the development of long lead time capital
projects.

We also recommend that policymakers establish metrics and develop baseline
measurements of market progress towards these goals and measure them periodically, the
basis of which could be used in subsequent contractual goals, such as:

¥ Number of participating nonresidential customers and contractors;

Awareness of the program and its offerings among customers and contractors;
Program participation by measure category, nonresidential sector and size;
Percentage of CFLs and T8s as a fraction of the portfolio;

Number of Program-rebated SWH systems installed in renter-occupied homes; and
Number of new entrants both customers and contractors.

K K K K K

We recommend that the Program:

¥ To the extent possible while still meeting its energy savings and equity goals,
attempt to engage a broader pool of customers and contractors:
0 Create broader awareness of the Program'’s offerings - e.g., among lighting
and HVAC contractors currently not engaged with the program; and
0 Take advantage of opportunities to reinforce the Hawaii Energy brand
whenever possible — even when partners deliver Program components.
¥ Identify possible approaches to serving a broader set of customer segments with
more comprehensive measures:
0 Explore strategies for reaching renter-occupied households with SWH;
0 Explore the needs of restaurants and retail;
0 Ramp up low-income programs, especially on the island of Hawaii, and move
from CFLs to appliances such as refrigerator replacement; and
o0 Explore the feasibility of offering financing for measures beyond SWH.
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7.2.4 Program Tracking System and Timely Reporting

There continue to be difficulties with the Program tracking system used to collect Program
data critical to impact evaluation processes. For PY2010, this resulted in delayed delivery
of the verification results. The delays may have been due in part to the inclusion of
overlapping measures delivered through ARRA-funded programs with unique federal
reporting constraints, which will not be an issue in future program years. Additionally, the
schedule of the Program and evaluation cycles contributes to the challenges in delivering
timely verification results, as the main impact evaluation results are due within a few
months of the close of the program year. There is also room to improve the communication
process among the implementers, contract managers and evaluators. Opportunities to
modify the Program or evaluation cycle should be explored, as this will significantly
improve the efficiency of the savings verification process.

We recommend that policymakers:

¥ Weigh the tradeoffs associated with synchronizing the implementation contractual
cycle with the calendar year to improve efficiency of evaluation and the timeliness
of the verification memo;

¥ Work with the implementer and evaluator to clarify the role of evaluation and
reinforce the separation between the two with regards to estimating Program
impacts; and

¥ Acknowledge that the Program data are not frozen until the Annual Report has been
finalized and build that order of events into the schedule.

We recommend that the Program:
¥ Place a higher priority on Program data tracking and reporting as is done in similar
jurisdictions nationwide, given the complexity and regulatory oversight of
administration of PBF;
¥ Deliver data and reports in a timely fashion, and ensure accuracy to reduce
iterations; and
¥ Create more consistency in the Program tracking data.

7.2.5 SectorSpecificResults

Because of their importance to achieving Program and state goals, several market sectors
served by the Program were researched as a key component of the market assessment.
Additional findings and recommendations for these market sectors, which include military,
residential low-income and small business, are summarized below.

In general, we recommend developing a broader set of metrics that provide information to
the Program and policymakers on the distribution of rebates by sector and across islands,
the comprehensiveness of measures delivered and the remaining energy efficiency
opportunities. These metrics should also include awareness of the Program among
contractors and customers, and behaviors related to energy efficiency. Annual tracking of
such metrics could help guide the Program over the long-term as it transitions to a more
sustainable model with greater customer and contractor engagement. Behavioral and
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market metrics could also support evaluation of the behavioral and market-based
strategies that are being increasingly embraced by the Program.

7.2.5.1Military

Our independent interviews with high-level decisions-makers in the state’s military sector
indicated that many energy efficiency projects are likely to happen in absence of Hawaii
Energy support. Our market analysis also showed that the military sector is receiving a
much greater share of incentives than it is contributing in PBF surcharges. There also exist
military directives to achieve energy savings, and consequently energy efficiency projects
for the military need less support than in other market sectors.

We recommend that policymakers develop a policy specifically for the military sector that
resolves the discrepancy between its PBF contribution and its current share of incentives,
while still enabling it to deliver energy efficiency savings in a manner consistent with the
state’s broader desires to support this sector. In keeping with the need to transform
markets, the program should work with the military to design projects that develop new
concepts, help commercialize products, and/or help develop a foothold for efficient
products that are not yet readily available in Hawaii. Recent conversations with Hawaii
Energy indicate that it is starting to work directly with the military to promote these
technologies and concepts. If these efforts generate additional spillover effects, Hawaii
Energy would be justified in distributing a larger share of the PBF dollars to the military
sector than the military currently contributes.

7.2.5.2Residential Low Income ar@mallBusiness

Hawaii Energy has specific Program offerings to address the residential low-income sector
and small businesses. The program is constrained in how much it can support the
residential sector overall as total incentives available are limited to the amount that the
residential sector contributes to the public benefits fund.

During PY2010, Hawaii Energy successfully engaged many low-income service agencies
across the state to deliver CFLs, smart strips and low-flow showerheads to its low-income
residents. However it is difficult for the Program to scale up these initiatives due to the
isolation of some of the communities and the lack of infrastructure to serve this sector on a
larger scale. Currently, the Program is incentivized to achieve equity by island, and it has
made significant efforts to serve some of the most isolated residents on Molokai and in
Hana, areas of Maui County. There exists additional energy savings potential across all
islands, particularly the island of Hawaii. One potential strategy Hawaii Energy is using in
PY2011 to address the need and help meet the island equity goal is to scale up the
Program’s refrigerator replacement program component for low-income residents.

Hawaii Energy had less success in PY2010 with its newly introduced small business direct
install program, engaging only one contractor with very limited customer participation.
The program was not a true direct install program, since it required customers to cover
some of the up-front costs of the installed equipment. It also suffered from lack of broad
marketing to contractors. We found very low awareness of, yet broad contractor interest in,
the program offering among a sample of lighting and HVAC contractors. For PY2011, the
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