EVALUATION, MEASUREMENT AND VERIFICATION OF THE
2002 CALIFORNIA STATEWIDE ENERGY STAR® NEwW
HOMES PROGRAM

PHASE | REPORT

March 1, 2004

Prepared for California’s Investor-Owned Utilities:

Pacific Gas and Electric Company
San Diego Gas and Electric Company
Southern California Edison Company

Southern California Gas Company




EVALUATION, MEASUREMENT AND VERIFICATION OF THE
2002 CALIFORNIA STATEWIDE ENERGY STAR® NEwW
HOMES PROGRAM

PHASE | REPORT

MARCH 1, 2004

Measurement and Evaluation
Customer Energy Management Policy, Planning &
Support Section
Pacific Gas and Electric Company
San Francisco, California

Disclaimer of Warranties and Limitation of Liabilities

As part of its Customer Energy Management Programs, Pacific Gas and Electric Company (PG&E)
has engaged consultants to conduct a series of studies designed to increase the certainty of and
confidence in the energy savings delivered by the programs. This report describes one of those
studies. It represents the findings and views of the consultant employed to conduct the study and
not of PG&E itself.

Furthermore, the results of the study may be applicable only to the unique geographic,
meteorological, cultural, and social circumstances existing within PG&E’s service area during the
time frame of the study. PG&E and its employees expressly disclaim any responsibility or liability
for any use of the report or any information, method, process, results or similar item contained in
the report for any circumstances other than the unique circumstances existing in PG&E’s service
area and any other circumstances described within the parameters of the study.

All inquiries should be directed to:
Jay Luo
Revenue Requirements
Pacific Gas and Electric Company
P. O. Box 770000, Mail Code B9A
San Francisco, CA 94177



Copyright © 2004 Pacific Gas and Electric Company. All rights
reserved.

Reproduction or distribution of the whole, or any part of the
contents of, this document without written permission of PG&E is
prohibited. =~ The document was prepared by PG&E for the
exclusive use of its employees and its contractors. Neither PG&E
nor any of its employees makes any warranty, express or implied,
or assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness of any data, information, method,
product or process disclosed in this document, or represents that
its use will not infringe any privately-owned rights, including but
not limited to, patents, trademarks or copyrights.



Acknowledgements

Authorship Acknowledgement

RLW would like to thank and give credit to Itron. ltron is wholly responsible for the
Title 24 Consultant section of this report. Itron also completed a significant portion of
the single family builder surveys. RLW appreciates the opportunity to have worked
with Itron on this part of the study and we recognize the important contribution they
have made to help make the report comprehensive and of great value to the various
project stakeholders.

Acknowledgements

Several organizations deserve acknowledgement for their assistance and
contributions to the Phase | ENERGY STAR New Homes Evaluation, Measurement and
Verification Report. First, we would like to thank Mary Kay Gobris of Pacific Gas and
Electric for her leadership and contributions that have helped make this phase of the
project a success. We also recognize the Program Managers and Evaluators of each
utility, including Cece Barros of PG&E, Michelle Thomas, Anthony Pierce, and
Shahana Samiullah of SCE, and David Blanke and Henry DeJesus of SoCalGas and
SDG&E, for their ongoing assistance, communication, and cooperation with the
evaluation staff. RLW also thanks Robert Scott of Rasent Solutions for his ongoing
support related to the CHEERS registry and his assistance translating numerous
sets of input files into analyzable datasets.

Other individual organizations participated in the evaluation, helping to make it a
success. We thank and appreciate the turnkey service providers and Douglas
Beaman and Associates (CHEERS quality control consultant) for agreeing to and
taking time for in person interviews, the plan check agencies for taking our calls and
helping us understand various aspects of the program, we appreciate that builders,
CHEERS raters, and Title 24 consultants took the time to complete market actor
surveys, and lastly we thank Ken Nittler for his feedback regarding the use of
Micropas related to ENERGY STAR home compliance.

Lastly, we would like to acknowledge and commend the utilities for being named
ENERGY STAR ‘Partner of the Year’ by the U.S. Environmental Protection Agency and
Department of Energy. Sharing the award are Southern California Edison Company,
Pacific Gas & Electric Company, San Diego Gas & Electric and Southern California
Gas Company.



2002 Statewide Residential New Construction
California ENERGY STAR® New Homes Program Phase 1 Report March 1, 2004

Table of Contents

1. INtrodUCION ... 1—1
Program OVEIVIEW ..........cooiiiiiii e 1—1
Evaluation, Measurement and Verification OVEIVIEW ..............cveeeeneeeenaeeeiaseeeeaeaennnn, 1—2

[ o [ oo =S P PP PP PP TPPPI 1—3
(O] [ [ 1] Lo 1 1—3
Recommendations...............coooo oo 1—4
DiscusSion OFf FINAINGS ........cccooi oot 1—6
MUIEFAMIlY BUIIQEIS ...t 1—7
CHEERS Registry, Inspections and Quality Control.............ccccuviieiiiieiiiiiiiieeeee e 1—8
EX POSt SAVINGS ...t 1—9
Single Family ENergy SQVINGS ........coouu oot 1—10
Alternative Indicators of Single Family Program Effectiveness...............ccccccceuvunnn. 1—12
Multifamily ENEIrgy SQVINGS..........uuuuuuuuuieeeeeteeeseessetssasssssssssessssssssssasssassssassaans 1—13
Alternative Indicators of Multifamily Program Cost Effectiveness................cccc....... 1—14

Ex Post Savings CONCIUSIONS ............oueeiiiiiiiieieeieee e 1—15

2. Single Family BUIlAErs ........cccciiiiiiiiiieiiirisisssscssssss s ssssss s sssmss s s s sss s 2—17
Supplementary SF Homebuilder Telephone SUrveys...........cccoooeeeeeeeeeeeeeeeeeeeeeeee. 2—17
SUINVEY ANGIYSIS ...ttt a e e e 2—18
Participant Builder Analysis .........coooiiiiiiii e 2—18
Non-Participant Builder ANalySiS..........coi i 2—27
Primary DECISION-MEKEN .............ccceeeeeeeeeee ettt ettt e e e e eeetta e e e e aaeeaaans 2—35
UNGWare OF PrOGraM...........uuuuuuuueueeettt sttt sttt s s ss s s s aa s s s sassassaasssaaaeaaaaaas 2—36
Single Family Builder CONCIUSIONS............coiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeeeee e 2—36
3. Multifamily BUilders.........ccciiiiiiiiiieiirri s ssssss s ssssns s s s ss s sssnnes 3—37
Multifamily Participant BUilders ..............oooo oo 3—39
Title 24 Awareness and ComplianCe ............ccccooeeeeeieeeiieeiieee e 3—39
Builder Training Attendance and Satisfaction...............cccccccccoeeeeeeeeeciiccieieieeee e, 3—40
Importance of Energy Efficiency and Motivation to Participate in Program............ 3—41
Change in Practices and Attitudes after Program Participation.............................. 3—43
Marketability of ENERGY STAR as Perceived by Builders™™............cccooveeeeeeeeeeeeeeeenn. 3—45
Program Satisfaction and Barriers to Participation ..................cccccouuvcvvuueeeeneeennnnns 3—46
Non-Participant Multifamily Builder Analysis..............cccccciiiiieeeeeeeee, 3—49
Title 24 Awareness and ComplianCe ............ccccooeeeeeieeeieeeiiee e 3—50
Builder Training Attendance and SatisSfaction.................cccooooeeeiiiiiiiiiiiiieieieees 3—52

RLW Analytics, Inc. Page i



2002 Statewide Residential New Construction

California ENERGY STAR® New Homes Program Phase 1 Report March 1, 2004
Multifamily Builder CONCIUSIONS ..........uuiiiiiiiiiii e 3—55
4. Title 24 CoNSUHANES.........e s 4—57
1] (e To 11 o7 1T o IR 4—57
OVEIVIBW ...ttt ettt e oo e ettt et e e e e e e s e et eeeaeeeaaannssstneeeaaeeesannnsssnnneeaaeeaans 4—57
Preview of Key FINAINGS .......cooooiiiiii e 4—58
General Title 24 Consultant Information ............cooevvviiiiiiiiiiieeeeeeeeeeeee e 4—59
Construction and Compliance Practices — New Single Family Homes.......................... 4—59
Use of Performance and Prescriptive Compliance Methods ..............ccccccuvvvvvvennn. 4—60
Attitudes toward the 2007 Standards...............cooeeeuueeeeeeeeeeeeeeeeee e 4—61
Changes in Practices Due to the 2001 Residential Standards................ccccccuvennn. 4—62
Incidence of High Efficiency Measures in Low rise Residential New Construction. 4—64
Specification of Measures that Would Not Meet Prescriptive Requirements.......... 4—67
Specification Practices Not Reflected in Compliance Analysis................ccccccuuee.... 4—67
Regional Differences in Specification PractiCes...............ccccccccceeeimmiciiineeeeceiinaans 4—67
Comparing Survey Responses to the 2001 SUIVEY ..........oovvvvviiiiiiiiiiiiieeeeeee 4—68
Specification Practices for California ENERGY STAR New Homes..........cccccceeeeeee. 4—72
Program Awareness and PartiCipation..................cccccuuuueeoiieeeeiieeieisescieeeeae e 4—72
Observations on Specification Practices of ENERGY STAR New Homes................ 4—73
General Comments from Survey Respondents ... 4—75
5. Evaluation Methodology ... s 5—77
Building Characteristics Methodology ...........oooiiiiiiiiii e 5—77
Transfer Files from ULIlItIeS ...............cccooeveeeeeeieeeeeeeeeeeeee 5—77
Parsed Data Files ..........ccooee oo 5—77
Tracking Data from Ultilities and Weight ASSIQnment..............cccccceeveeeeeeeeeieeeeeeeeen.. 5—77
Creation of Efficiency Cat@goOri€s................ueeuuiiiiiiieiieieaee e 5—78
Creation of ANalySiS QUEIIES ............cceeeeeiieeaeee et e e e e e e e e e s 5—78
Development of Database Summarization TOO! .............cccceeeeeeeeeeeeiiieiiieeeeeeeeeeeee, 5—78
Ex-Post Energy Saving Methodology ... 5—79
ANlOCAtION OF ENA USES.......uueee e e e e 5—79
Electricity Savings in KWh CalCUIAtion................ccceeeeeeeeeeeeieeeeeeeeeee et 5—80
Therm Reductions CalCulation....................cccuueeeeieeeeeeeeecee e 5—80
Realization RAtE ............ccooeeeeeee e 5—81
SAVINGS PEI UNE ...t 5—81
Cost Per Unit RECIUITEA .............ooeeeeeeeeeeeeee et 5—81

RLW Analytics, Inc. Page ii



2002 Statewide Residential New Construction

California ENERGY STAR® New Homes Program Phase 1 Report March 1, 2004
CoSt Per 1,000 KBtU SQVEA ...ttt 5—81
SAVINGS PEI UNt ...ttt 5—81
Y0 1T T A 5—82

6. EX-POSt ENergy SaVviNgs......ccccccccuummmmmmmmmnnnnnnnnnnnsnnssssssssssssssssssssssssssssssssssssssssssssssssssnnses 6—83

ENergy SavingsS.......oooooiiiiiiii 6—83
Approach A Evaluation OVEIVIEW ..............ceeeeeeeeeeeeeeeeieeeeieeeeeieeseeessesssssssssssssssssssnnns 6—84
Approach B Evaluation OVEIVIEW ..............uuuuuuuuuueuiceesseessesssssssssssssssssssssnannns 6—84
Single Family Energy Savings in KWh — ApPproach A ............ceeeeeeeeeeeeeeeeeeeeeeeeeeenn, 6—85
Single Family Therm Reductions — APProach A ..............eeeeeeeseeeiieeieieiiieieeeeeeaeen 6—86
Alternate Ex-Post Gas/Electricity Saving Calculation — Approach B....................... 6—87
Single Family Combined Total Energy SavVings............cccoceeeiiiiccciinieeeaeeeeeeiine 6—90

Cost of Total Energy Reduction (in kBtu) and Single family Unit Recruitment .............. 6—90

Single Family Average Energy Use (kBtu/sqft-year) and Compliance Margin............... 6—92

Multifamily Energy Savings in KWh...........cccoo e, 6—96

Multifamily Therm Reduction ..., 6—97

Multifamily Combined SaVINGS........ccuuiiiiiieee e 6—97

Cost of Energy Reduction (in kBtu) and Multifamily Unit Recruitment........................... 6—98

Multifamily Average Energy Use (kBtu/sqft-year) and Compliance Margin ................... 6—99

Energy Savings Comparison between 15% Compliance vs. 20% Compliance........... 6—101

Hard to Reach Market OUtreach ..o 6—103

7. Single family Building Characteristics ...........cccccimrriiiiniiiissi s 7—105

DemMOgraphiCs . ....ccoo e 7—105

Domestic Hot Water ... 7—107
LI 1A 74 U 7—109
Storage Hot Water Heater Energy FactOr................cccccouieeeeeiiiiiiiiciiiieee e 7—110
Distribution CreditS ...........ooooeeeeeeeeeeeeeeeeeeeee e 7—112

Heating and Cooling EQUIPMENT .........iieeee e 7—113
Heating EQUIPIMENT ...ttt ettt e e e e e e e eattsanaeeaaeeenns 7—113
Heatpumps ........coooeeeeeeeeeeeeeeeeeeee 7—116
COOlING EQUIPIMENT .....ooeeeeeeeeeeeeeeeeeeeaaaaaaaaassaasssasasasssasssassssssssssssnnen 7—117
Type of Cooling EQUIPMENT ...........cccoeeeeeeeeeeeeeeeeeeeee e 7—117
Split Systems with Thermostatic Expansion Valves (TXV) ..........cccovveeeeeiiiiincin. 7—120
SEER EFficienCy RatING ..........ccuuueeeeeeeeeeeeeeeee ettt 7—121

F NS I atiON ... 7—124

RLW Analytics, Inc. Pageiii



2002 Statewide Residential New Construction

California ENERGY STAR® New Homes Program Phase 1 Report March 1, 2004
Window to Floor Area Ratio..............ccccoveieeeiiiiiiiiiii 7—124
Average U-Value and SHGC ............ccooomiiiiiiiee e 7—127
ENERGY STAR Rating for Fenestration ...............cccccccccceveeeiiiiiciiiiiiiiii 7—128
Opaque Surface INSUIALION ..........ooiiiiiiiiiiiiiiiee e neeanaeennennne 7—130
INSUIALION R-VAIUE .........oeeeeeeeeeeeeeeee ettt ettt ettt e e e e e e e e e e e e e e e e e e e e e e aeens 7—130
Assembly Insulation U-ValUe.................ccccuuemeeiiiiiiiiiiiieeeeee e 7—132
T3 11 Vo P 7—133
INFIRFAtiON ... 7—134
8. Multifamily Building Characteristics...........cccvvmmmmiiiiiniiiiiissrrr s 8—136
(D=1 g g loT =T o] 1 (o= TR PP POPPPPPPPPPPP 8—136
Domestic Hot Water ... 8—137
SEOrAGE TANK SUZE ...ttt ettt 8—138
Storage Tank ENergy FACION............couui i 8—140
Instantaneous and Central Boiler System Recovery Factor Efficiency................. 8—141

Hot Water Distribution Creaits ..............uuwee e e a e 8—142
Heating and Cooling EQUIPMENT ... 8—144
Heating EQUIPMENT ...........cccoeeeeeeeeeeeeeeeeeeeeeee e 8—144
COO0lING EQUIPIMENL ...t sessnssnnssssssnnsnnnssnnnnnnen 8—145
FENESIIAtiON ... 8—149
Window to Floor Area Ratio.............ccccooveveeeeeeiieiieeeeeeeee 8—149
U-Value @nd SHGC ... ssnnsnnsnnnnnnnnnnnnnnnes 8—149
Opaque Surface INSUIAtIoN ..........ooiiiiiiiiiiiiiieee e 8—151
INSUIATION R-V@IUE ..........eeeeeee e 8—151
8T 11 Vo U 8—154
1) 1= 1T o P UPRPP 8—155
High-Rise Multifamily Residential Building Characteristics.............ooccuviiiiiiiiiiiiiiiee, 8—155
DEMOGIAPNICS. ....cccoeeeeeeee e 8—156

(0] 1=Tor i - USRI 8—156
Domestic Hot Water..............oooeeeeieeie 8—156
SPACE CONAIEIONING.......ceeiee it a e 8—157
Fenestration ..............oooo oo 8—157
Opaque Surface INSUIALION ................uvueeeeeereeeiieiieeiiiaeisisesseiastaaaeeasaaaaaaaes 8—157

FD 0 (o7 1 o R 8—158
111 11 o o 8—158

RLW Analytics, Inc. Page iv



2002 Statewide Residential New Construction
California ENERGY STAR® New Homes Program Phase 1 Report March 1, 2004

9.

10.

11.

12.

13.

Comparison of Builder Survey, T24 Consultant Survey, and Building Characteristics
9—159

Fenestration............cccooeee oo e 9—160
ST = 1 Lo 9—161
HVAC SYStEMS ..o 9—162
OFREI MBASUIES ...t 9—163
(O] [ (7S] (o] 1< SN 9—164
Turnkey Service Provider INnterviews..........cccuuuiriiiiiiiiiiincinccicssceseceeesseeeeeseeeeees 10—165
Turnkey Service Provider INTEIVIEWS ............uuuuiiiiiiiiiiiii e aaanaes 10—165
CHEERS Training and Quality Control Contractor ...........cccoooiiiiiiiiieeeiiiieeeeeeen 10—167
Itz 10T =] T 10—167
QUAIIEY ASSUIANCE......ccccceeeeeeeeeee ettt e ettt e e e e e e e aaaaeeaaasanns 10—168
CHEERS Rater SUIVEYS.......cciiiiiieeiirersissssssssssss s s ssssssss s s s s sssssssssssssssssnas 11—170
YUY V(Y (g ToTe [o] Lol Y AP PPPPP 11—170
Respondent Profile ... 11—170
Cheers Registry SatiSfaction............oooiiiiiiiii e 11—172
ChEEIS TTAINING ...eeeeeiiiie et e e e e e e e e e eeeas 11—173
Recommendations for CHEERS Training and Feedback..............cccooeeieiiiiiinnn. 11—176
ENERGY STAR New Homes Evaluation..............cccooe 11—176
Cheers INACHVe RAEIS ...........uiiiiiiiiiii e 11—178
Program Manager Interviews...........ccccvcmiiiiiinniinnninnnninnsssssnsanennns 12—179
Program Implementation and Marketing Strategy .............ccooiiiiiiiiiis 12—179
Outreach to Non-Participant Builders ............cccccccieeee 12—181
Builder Reactions to the Program ............co e 12—182
Weaknesses of the Program Implementation Strategy............cccovviieeeiiiiiiiiiiiieeenen. 12—183
CHEERS and RAtErS ...t e e e e e e e 12—184
Planned Changes for Future Programs .............cccccooiiiiiiiieeeeeeeeeeeeee 12—184
Conclusion and Recommendations............cccovmmmmniinsssnn s 13—186
[. Program AdminiStration ..............eueeiiiiii i 13—186
EX POSE SAVINGS......cceeeeeeee ettt 13—186
Program COOFAINGLION...............cceueiiieeeee et 13—187
Timeline and IMplementation..................c.cooeeeeuuueieeeeiieeeceee ettt e e e e, 13—187
Multifamily Compliance ReQUIIEMENTS.............cccceeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e e 13—187
ENERGY STAR HOME INSPECLIONS ...t 13—188
PUAN CRECK ..ottt 13—189

RLW Analytics, Inc. Page v



2002 Statewide Residential New Construction

California ENERGY STAR® New Homes Program Phase 1 Report March 1, 2004
II. Improving Data Tracking and Evaluation ............cccooiiiiiiiiiiiii e 13—189
TracCKing D@TQ .........ccoooieeeeeee ettt 13—190
Tracking Data Link t0 CHEERS REQISIIY .......ccccooeeeeeeeeeeeeeeeeeeeee et 13—191
CHEERS Quality Assurance ProtoCoOIS................ccccccuueeeeeeeeiiscciiieaaae e 13—191

Parsing TranSfEr FilS............oooo e 13—191
Transfer File ProtecCtion.................oooooe oo 13—192

RLW Analytics, Inc. Page vi



2002 Statewide Residential New Construction

California ENERGY STAR® New Homes Program Phase 1 Report March 1, 2004
List of Tables
TABLE 1: 2002 INCENTIVE RATES PER UNIT ....cuviiiiiiiiiiiiiieie ettt ettt eeaaae s e enive e s enaae e s ennas 1—1
TABLE 2: SINGLE FAMILY KBTU SAVINGS BY UTILITY ...coooiiiiiiiiiiiieeeeeeeeeeeee 1—10
TABLE 3: SINGLE FAMILY GAS AND ELECTRIC ENERGY SAVINGS BY UTILITY USING APPROACH A..1—11
TABLE 4: FUEL-TYPE RATIOS BY ITRON STUDY .....uuiiiiiitiie ettt e eeaee e e e eae e e 1—12
TABLE 5: GAS AND ELECTRIC ENERGY SAVINGS BY UTILITY USING APPROACH B METHODOLOGY .1—12
TABLE 6: ALTERNATIVE INDICATORS OF PROGRAM COST EFFECTIVENESS FOR SINGLE FAMILY PROGRAM
TABLE 7: MULTIFAMILY TOTAL KBTU SAVINGS BY UTILITY
TABLE 8: MULTIFAMILY GAS AND ELECTRIC ENERGY SAVINGS BY UTILITY USING APPROACHA ...1—14
TABLE 9: ALTERNATIVE INDICATORS OF PROGRAM COST EFFECTIVENESS FOR MULTIFAMILY UNITS..1—
15
TABLE 10: PERCENTAGE OF PROGRAM PARTICIPANTS ....ovviiiiiriieiiieieeeeireeeeeieeeeeeinreeeeenreessennneeesenns
TABLE 11: SIZE OF BUILDER BY PARTICIPANT STATUS.....ceeiiiiviieeeireeeeeireeeeeereeeeeireeeeenreeeeenaneeseennnes
TABLE 12: MEASURES SPECIFIED TO MEET ENERGY STAR
TABLE 13: REQUESTED MEASURES BY BUILDERS AS A RESULT OF PROGRAM PARTICIPATION.......... 2—20
TABLE 14: CONSTRUCTION COST OF AN ENERGY STAR VS. A NON-ENERGY STAR HOME .................... 2—20
TABLE 15: AWARENESS OF ENERGY STAR PROGRAM.........oooiiiiiviieiiiiieeeeereeeeeeeee e eeree e e eenns
TABLE 16: MOTIVATION IN PARTICIPATION ......oviiiiiuiiieiiiteeeeeeieeeeeeeiteeeeeeteeeeeiaeeeseaaeessenaeessennneessennees
TABLE 17: IMPACT OF PROGRAM ON MARKETABILITY OF HOMES
TABLE 18: MARKET EXPOSURE THROUGH PROGRAM PARTICIPATION ......ccoooviiiiiiiiiiiiiiiieiiiiieeeeee 2—23
TABLE 19: MARKETING SUPPORT RECEIVED FROM PROGRAM .......coviiiiiiiiiiieiiee e
TABLE 20: STATEWIDE PROGRAM SATISFACTION .....uuvvviiiiiiiiiiiieeeieeeeeeeiiieeeeeeeeeeessssaeeeeeeesseennsseneeeeees
TABLE 21: PROGRAM SATISFACTION BY EACH REGION .......ccooiviiiiiiiiieeeiree e eeeree e
TABLE 22: BARRIERS EXPERIENCED BY PARTICIPANT BUILDERS
TABLE 23: PROGRAM BARRIERS .......cutiiiiiiiiiiiiiiieeiitieee ettt e e ettt e e et e e s ettt e e s sttt e e s eaaeesssaaeeessnaeeesenees
TABLE 24: PROGRAM AWARENESS AMONG NON-PARTICIPANTS

TABLE 25: AWARENESS OF ENERGY STAR PROGRAM AMONG NON-PARTICIPANTS
TABLE 26: COMPARISON OF PROGRAM SATISFACTION BETWEEN PARTICIPANTS AND NON-PARTICIPANTS
...................................................................................................................................................... 2—31
TABLE 27: PROGRAM SATISFACTION BY REGION......cuuviiiiiiiiiiiiieeiee e 2—32
TABLE 28: COMPARISON OF OPINION BETWEEN PARTICIPANTS AND NON-PARTICIPANTS ................. 2—33
TABLE 29: PRIMARY DECISION-IMAKER ......ccooitiiiiiitiiieiiiteeeeeiteee e ettt e e eeteeeeeiaeeeseaaeesssnaeeessaneeeseanaes 2—35
TABLE 30: TYPES OF MULTIFAMILY BUILDER RESPONDENTS .......cccceiiiiiitiiiieeeeeeeiireeeeeeeeeeesnnreeeeeeeens 3—38
TABLE 31: LOW RISE AND HIGH RISE BUILDERS .....ooiiiiiitiiiiiieiee ettt et eeaee e e e ean e 338
TABLE 32: SUMMARY OF LOW RISE MULTIFAMILY HOUSING ......cooviiiiiiiiiiiiiiee et 3—38
TABLE 33: SUMMARY OF AFFORDABLE/MODERATE INCOME MULTIFAMILY HOUSING.........c.ucee....... 3—39
TABLE 34: FAMILIARITY WITH TITLE 24 STANDARDS........ccetttiitttteeeeeeeeeeiteeeeeeeeeeeeirereeeeeeeeeeeareneeeeeeas 3—39
TABLE 35: TITLE 24 COMPLIANCE DOCUMENTATION RESPONSIBILITY ....oceeviuvieeiiiiieeieiieeeeeeieeeeeennns 3—39
TABLE 36: DIFFICULTY OF MEETING TITLE 24 STANDARDS .....vuvviiiieeeiiiieeeeeeeeeeeeiieeeeeeeeeeeeennreeeeeeeeas 3—40
TABLE 37: LEVEL OF TITLE 24 COMPLIANCE .......cooiititeieeeeeeeeeeeeeee e e e e eeeeaeee e e e eeeeeaaaaeeeeeeeeenaneneaeeeeas 3—40
TABLE 38: AWARENESS OF 2005 TITLE 24 STANDARDS ....ccootiutitiiiiiieeeeeeeeeeeeeeeeeeeteeeeeeaeeseeeaeeseeenas 3—40
TABLE 39: TRAINING ATTENDANCE AND USEFULNESS SCORE ......uuvtiiiiitieiiiiiieeeeiteeeeeieeeeeeaeeee e 3—41
TABLE 40: INTEREST IN FUTURE TRAINING SESSIONS .....cceiiiiiutrerieeeeeieirrreeeeeeeeeninrereeeeeeeeennsneneeeeees 3—41
TABLE 41: REASON FOR NOT ATTENDING ANY TRAINING SESSION ......ccoiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeee 3—41
TABLE 42: IMPORTANCE OF ENERGY EFFICIENCY BY HOUSING TYPE OF BUILDER ......cc.ccccovvuvvrennne. 3—42
TABLE 43: MOTIVATION FOR PROGRAM PARTICIPATION ........cuuveiieeeeeieiiieeeeeeeeeeeeenreeeeeeeeeeeennneneeeeeens 3—43
TABLE 44: FREQUENCY OF MEASURES TYPICALLY INSTALLED .......ccoooiiiviieieeeeeeeieeeeee e 3—44
TABLE 45: AFFORDABLE HOUSING TAX EXEMPTION CREDITX........uviiiiiiiieiieiiiee e 3—44
TABLE 46: AFFORDABLE HOUSING ABILITY TO GAIN ADDITIONAL PROJECT FUNDING* ................... 3—45

RLW Analytics, Inc. Page vii



2002 Statewide Residential New Construction

California ENERGY STAR® New Homes Program Phase 1 Report March 1, 2004
TABLE 47: MARKETABILITY OF ENERGY STAR LABEL .......cooiiiiiiiiieee e et 3—45
TABLE 48: MARKETING EXPOSURE HELPH ™ ... .. oottt 3—45
TABLE 49: TYPE OF MARKETING SUPPORT ™ ... ...ciiiiiiiiiiiiiiiiieeeeeeeeee e eeteeeeeetveeeeeaveeeeenaeeesennneeesenns 3—46
TABLE 50: PROGRAM SATISFACTION RATINGS .....uuuiiiiieeeeeeecieeeee e et eee e eeeeenenaeaee s 3—47
TABLE 51: BUILDER OPINION IN REGARDS TO PROGRAM BARRIERS ......covviiiiiiieiieiiieeeeeeeee e 3—49
TABLE 52: FAMILIARITY WITH TITLE 24 STANDARDS......cttiiiiiiiiiiiiiteeeieiteeeeeeiteeeseiiveeesenaeessssaveeesenaes 3—50
TABLE 53: DECISION MAKER OF TITLE 24 COMPLIANCE ........cuuuiiieeeeeieeeieeeee e eeeeeeeeeee e eeeenreneeee e 3—50
TABLE 54: DIFFICULTY OF MEETING TITLE 24 STANDARDS .....ootiiiiitieiiiiieeeeeieeeeeeeeeeeeeaeeeeesaeeeeeeaas 351
TABLE 55: AWARENESS OF ENERGY STAR PROGRAM........uvoiiiiiiiiiiiiiiiee ettt eeaee e e 3—51
TABLE 56: LEVEL OF TITLE 24 COMPLIANCE .......cooiiutteeeeeeeeeeecteeeee e e e e eeeeaeeeeeeeeeeseaaeeeeeeeeeeennnreneeeeeeas 3—52
TABLE 57: AWARENESS OF PLANNED CHANGES ......uuuvtiiiiieeiieiiieeeeeeeeeeeeeaeeeeeeeeeeeeaeeeeeeeeeeenvneeeaeeeens 3—52
TABLE 58: TRAINING ATTENDANCE AND USEFULNESS SCORE .......cuviiiiiiiieeieiieeeeeiieeeeeeieeeeeeareeeeenas 3—52
TABLE 59: EXPLANATION FOR NOT ATTENDING TRAINING SESSIONS .....ouvviiiieieiiiiirereeeeeeeeeinrreeeeeeens 3—53
TABLE 60: IMPORTANCE OF ENERGY EFFICIENCY .....uuvviiiieiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeireeeeeeeeeeeeaneeneeeeeas 3—53
TABLE 61: PROGRAM RATING BY NON-PARTICIPANT AND PARTICIPANT ....coevvveiieiiieeieieee e 3—54
TABLE 62: BUILDER OPINION IN REGARDS TO PROGRAM BARRIERS CHEERS RATERS ........uuvvveee.... 3—55
TABLE 63: GEOGRAPHIC DISTRIBUTION OF SAMPLE .......ccciitiiitreiieeeeeeeeieeeeeeeeeeeeeireeeeeeeeeeeennneneeeeeeas 4—59
TABLE 64: COMPLIANCE APPROACHES FOR RESIDENTIAL NEW CONSTRUCTION PROJECTS.............. 4—61
TABLE 65: ADJUSTMENT TO THE 2001 STANDARDS......ccceitiiituttetieeeeeeiiiieeeeeeeeeeeeinaeeeeeeesseennrreeeeeeees 4—63
TABLE 66: INCIDENCE OF HIGH EFFICIENCY MEASURES IN “STANDARD” HOMES...........ccceevvvvveee.... 4—65
TABLE 67: USING MEASURES THAT DO NOT MEET PRESCRIPTIVE REQUIREMENTS............ccovverennne. 4—67
TABLE 68: LIKELIHOOD OF SPECIFYING HIGH EFFICIENCY MEASURES — ALL RESPONDENTS........... 4—70
TABLE 69: LIKELIHOOD OF SPECIFYING HIGH EFFICIENCY MEASURES — PARTICIPANTS FROM THE
PREVIOUS AND CURRENT YEAR STUDY ONLY ...ooviiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeaveeeeeeeeeeeennnnaeeeaeeas 4—72
TABLE 70: INCIDENCE OF HIGH EFFICIENCY MEASURES IN ENERGY STAR HOMES ......ccocveovviiveeenne. 4—74
TABLE 71: SUMMARY OF OVERALL ENERGY SAVINGS (KWH) — APPROACH A ......ccveevvvveereeeireeeen. 6—86
TABLE 72: SUMMARY OF OVERALL THERM REDUCTION (THERMS) — APPROACH A .......ccccvvvevrennen. 6—87
TABLE 73: PERFORMANCE VS. PRESCRIPTIVE COMPLIANCE, KBTU/SQFT-YR ...ceeeouiiiieeeeiieeceieeeeenn, 6—88
TABLE 74: FUEL-TYPE RATIOS ...ccoiiieiiieieetiee ettt ettt ettt ettt e e ettt s ettt e s s enaa e e s eaaeee s eanaes 6—88
TABLE 75: EM&V KBTU SAVINGS ESTIMATES RATIO ADJUSTED.......ccoouvviiieeeeeeeeeeeeee e eeeeireeeeee e 6—89
TABLE 76: APPROACH B ELECTRIC SAVINGS REALIZATION RATES BY UTILITY .....cooovvvviiiiiiiiiinnnnn, 6—89
TABLE 77: APPROACH B GAS SAVINGS REALIZATION RATES BY UTILITY ...uvviiiiiiiieeeeeeee e 6—89
TABLE 78: TOTAL ENERGY SAVINGS AND REALIZATION RATE ....covviiiiiiiiiieeiee e 6—90
TABLE 79: SUMMARY OF COST OF UNITS RECRUITED AND ENERGY SAVED......cccoovvveeieeeeeeerrenenennn. 6—91
TABLE 80: ENERGY SAVINGS (KBTU) FOR EACH END-USE BY UTILITY ...covevviiiiiiiieieeereeeveeevee e 6—92
TABLE 81: ENERGY SAVINGS (KBTU) FOR EACH END-USE BY CLIMATE ZONE ......cccveevvieireeeereeenen. 6—92
TABLE 82: AVERAGE ENERGY USE (KBTU/SQUARE FOOT-YR) BY UTILITY......cccceevrieiierierirererenereeenes 6—94
TABLE 83: AVERAGE SF COMPLIANCE MARGIN BY UTILITY ..ouvvviiieeiiieiiirreeeeeeeeeecieeee e e eeeereeeeeee e 6—94
TABLE 84: SF AVERAGE ENERGY USE KBTU/SQUARE FOOT-YR) BY CLIMATE ZONE........ccccvenen... 6—95
TABLE 85: AVERAGE COMPLIANCE MARGIN BY CLIMATE ZONE ......ccooviuvviiieeeeeeeeeeeeee e eeeereeeeeeeas 6—95
TABLE 86: SF PERCENT ALLOCATION BY UTILITY ..uvvvviiiieeiiieiiireeeeeeeeeeeeireeeeeeeeeeeaeeeeeeeeeeeenvneneeeeeeas 6—95
TABLE 87: SF PERCENT ALLOCATION OF ENERGY USE BY CLIMATE ZONE.......ccootvuiiiiiiieeeeeieeeeeennns 6—96
TABLE 88: ENERGY SAVINGS FOR ENERGY STAR MULTIFAMILY HOMES .....cccovvviiiiiiiiiiiiiie e 6—96
TABLE 89: THERM SAVINGS FOR MULTIFAMILY HOMES ........viiiiiiiiiiiieeeeee e 6—97
TABLE 90: TOTAL ENERGY SAVINGS AND REALIZATION RATE (KBTU) ...vvvieiiiiieeeiieeeeveee e 6—97
TABLE 91: TOTAL KBTU SAVINGS BY UTILITY ..ooiiiiuiiiiiiitieeeeiteee et eite e eitee e s e e s eaveeeseaneeesennaes 6—98
TABLE 92: TOTAL KBTU SAVINGS BY CLIMATE ZONE .......ccoiiiitteeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenereneeeeeeas 6—98
TABLE 93: COST PER UNIT RECRUITED AND PER UNIT SAVED ....ccooiiiiiiiiiiiieeeeeeeeeieeeeeeeeeeeeereeeeaee e 6—99
TABLE 94: MF AVERAGE ENERGY USE KBTU/SQUARE FOOT-YR) BY UTILITY .....ccceevvvevriecrreereeennennne. 6—99
TABLE 95: MF COMPLIANCE MARGIN BY UTILITY ...vviiiiitieiiiieieeeeeieeeeeeitee e ettt eeeivee s e eaveeeseaveeseenas 6—99

RLW Analytics, Inc. Page viii



2002 Statewide Residential New Construction

California ENERGY STAR® New Homes Program Phase 1 Report

March 1, 2004

TABLE 96: MF AVERAGE ENERGY USE KBTU/SQUARE FOOT-YR) BY CLIMATE ZONE...................... 6—100
TABLE 97: MF COMPLIANCE MARGINS BY RMST CLIMATE ZONE.........coooouuveieieeeeieeieeeeeeeeeeeeeananes 6—100
TABLE 98: MULTIFAMILY HERS SCORES .....ooviiiiiiiiiieiieeee e e 6—100
TABLE 99: MF PERCENT ALLOCATION OF ENERGY USEBY UTILITY ...oooovviiiiiiiiiiiiiiiiieeeeeeeeeeeeee 6—101
TABLE 100: MF PERCENT ALLOCATION OF ENERGY USE BY CLIMATE ZONE.......ccocuviiiiiiieeiieeeeennn. 6—101
TABLE 101: 2002 SINGLE FAMILY INCENTIVE RATES PER UNIT .......uuviiiiiiiiiiiiiiieeeieiee e eeieeee e 6—101
TABLE 102: COMPLIANCE MARGIN COMPARISON FOR SINGLE FAMILY UNITS .....cccoovvviiiiiiiiiiiinnnn, 6—102
TABLE 103: 2002 MULTIFAMILY INCENTIVE RATES PER UNIT ....ccoiouiiiiiiiiiie et 6—102
TABLE 104: COMPLIANCE MARGIN COMPARISON FOR MULTIFAMILY UNITS ....cooovviiiiiiiiieeiiieeeeenne 6—103
TABLE 105: UTILITY ESTIMATE OF HARD-TO-REACH FUND ALLOCATION .......cooovvviiiiiiiiiiiiiiniinnnnnn, 6—104
TABLE 106: NUMBER OF PROJECTS, PLANS, AND UNITS BY UTILITY ....ooovviiiiiiiiiiiiiiiiieeeeeeeeeeeeeeee 7—106
TABLE 107: NUMBER OF PROJECTS, PLANS, AND UNITS BY CLIMATE ZONE .....cccooovveiiiieeeeieeeeeenn. 7—106
TABLE 108: AVERAGE SQUARE FOOT PER PLAN AND WEIGHTED AVG. SQFT. PER UNIT ................. 7—106
TABLE 109: NUMBER OF PLANS AND UNITS BY SQUARE FOOTAGE..........cocooviiiiiiiiiiiiii 7—107
TABLE 110: NUMBER OF PROJECTS, PLANS, AND UNITS BY FILE TYPE......ccoovoiiiiiiiieiiiieee e 7—107
TABLE 111: PERCENTAGE OF PLANS AND UNITS WITH COOLING ......eoeiiiuiiiiiiiiieeeiiieeeeeeieeesssnneeeens 7—107
TABLE 112: PERCENTAGE OF WATER HEATER TYPES BY UTILITY ...coooviiiiiiiiiiiiiieeiieeeeeeeeeeeeeeeeeeeeeeees 7—108
TABLE 113: PERCENTAGE OF WATER HEATER TYPES BY CLIMATE ZONE .......cooovvvviiiiiiiiiiiiiiieeenee, 7—109
TABLE 114: AVERAGE TANK SIZE BY TANK TYPE ....oooiiiiiiiiiiiiiiee ettt e seave e 7—109
TABLE 115: AVERAGE TANK SIZE BY UTILITY .....cottiottreiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeensaneeeeeeeeeennnnnees 7—110
TABLE 116: PERCENTAGE OF WATER HEATER TANK SIZES BY UTILITY ...cooooviiiiiiiiiiiiiiiiiiieeeee 7—110
TABLE 117: PERCENTAGE OF WATER HEATER TANK SIZES BY CLIMATE ZONE ......oooeivioiieeiiieeen. 7—110
TABLE 118: AVERAGE ENERGY FACTOR BY TANK SIZE .....ooiiiuiiiiiiiiiieeeiiiee et eeiveeessaaeee e 7—I111
TABLE 119: AVERAGE ENERGY FACTOR BY UTILITY ..ovvviiiiiiiiiiiieeeeeeee e 7T—111
TABLE 120: AVERAGE ENERGY FACTOR BY CLIMATE ZONE ......cccoiouitiiiieiieeeeeieeeeeeeeeeeeeeaeeeseeaaeee e 7—112
TABLE 121: ENERGY FACTOR BINS BY TANK SIZE .....ooiiiiiiiiiiiiiieeieiieeeeeieeee ettt e e et e senaaeessseaveee e 7—112
TABLE 122: WATER HEATING DISTRIBUTION CREDITS UTILIZED ......ccoooiviiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeees 7—113
TABLE 123: AVERAGE AFUE BY UTILITY ...uuvviiiiiiiieeiiieeeee e eeeeeee e e e eeaneeea e e e eeennneees 7—114
TABLE 124: AVERAGE AFUE BY CLIMATE ZONE ......ccoiiitiiiiiiiieeeieieeeeeeieeeeseteeeeesaeeessentveesssaneessnns 7—114
TABLE 125: AVERAGE AFUE BY SIZE OF HOME........uuuviiiiiiiiieeceeeeee e 7—115
TABLE 126: TYPE OF HEATING SYSTEM BY UTILITY ...uuvviiiiieiiiiiiireeeeeeeeeeeeieeeee e eeeeeeraeeeeeeeeeeennneees 7—116
TABLE 127: HEATING TYPE BY CLIMATE ZONE .....uuutiiiiitieeeieiieeeeeeeeeeeeaeeeeseeaeeeeseaseesseaseessenaneessns 7—117
TABLE 128: TYPE OF COOLING SYSTEM BY UTILITY ..evvvviiiiiiiiiiiieeeeee e eeeiiiee e e e e eeenaaeeeeeeeeeeeensaanees 7—119
TABLE 129: PRESENCE OF COOLING SYSTEM BY CLIMATE ZONE........cccotviiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeens 7—120
TABLE 130: SEER AVERAGE BY UTILITY ...coooutitiiiiiiieeeeeeee e eeeteeeeeaeeeeseaeeeeseateesseaaeesseaaeesseaneessns 7—122
TABLE 131: SEER AVERAGE BY CLIMATE ZIONE........uuuitiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeseesaaeeeeeeeeesensnnnees 7T—122
TABLE 132: SEER RATING BY UTILITY ...uuvviiiioitiieseeteeeeeeteee e ettt e e eetaeeeesenaeeeeeenteesssnnaeeessensaeesssnneeesens 7T—122
TABLE 133: SEER RATING BY CLIMATE ZONE RADIANT BARRIER...........cccooiviiiiiiiiiiiiiiiiiiiiieeeeeee, 7—123
TABLE 134: PERCENT OF CONDITIONED FLOOR AREA WITH RADIANT BARRIER BY UTILITY........... 7—123
TABLE 135: PERCENT OF CONDITIONED FLOOR AREA WITH RADIANT BARRIER BY CLIMATE ZONE7—124
TABLE 136: SUMMARY OF 2001 TITLE 24 STANDARDS FOR FENESTRATION..........cceovvviviiiiiiininnnnnnn. 7T—125
TABLE 137: WINDOW TO FLOOR AREA BY SQUARE FOOTAGE .......ccuvviiiiiiiiiieeieeeeeiee e 7—125
TABLE 138: WINDOW TO FLOOR AREA BY SQUARE FOOTAGE AND UTILITY ...vovvvviiiieiiiiieeeiiieeeeenne 7—126
TABLE 139: WINDOW TO FLOOR AREA BY SQUARE FOOTAGE ........coooovviiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeees T—127
TABLE 140: AVERAGE WINDOW U-VALUE AND SHGC BY UTILITY ....cooooiiiiiiiiiiiiiiiiee 7T—128
TABLE 141: AVERAGE U-VALUE AND SHGC BY FENESTRATION TYPE AND UTILITY ......ccooovmnnnnenn. 7T—128
TABLE 142: AVERAGE U-VALUE AND SHGC BY FENESTRATION TYPE ......coooiviiiiiiiiiiiiiiiiiiiiiiiieee 7T—128
TABLE 143: DOE REQUIREMENT TO QUALIFY FOR ENERGY STAR FENESTRATION RATING ............. 7—129
TABLE 144: PERCENTAGE OF WINDOWS THAT MEET OR EXCEED U-VALUE BY UTILITY ................. 7—129
TABLE 145: PERCENTAGE OF WINDOWS THAT MEET OR EXCEED U-VALUE BY CLIMATE ZONE...... 7—130
RLW Analytics, Inc. Page ix



2002 Statewide Residential New Construction

California ENERGY STAR® New Homes Program Phase 1 Report March 1, 2004
TABLE 146: AVERAGE R-VALUE BY UTILITY AND SURFACE TYPE BY UTILITY .....cooovvviviiiiiiininnnnn. 7—130
TABLE 147: AVERAGE R-VALUE BY SURFACE TYPE AND CLIMATE ZONE.........ccoovvvuieiiiiieeeiiiieeeenns 7—131
TABLE 148: PERCENTAGE OF HOMES THAT MEET OR EXCEED ROOF R-VALUE BY UTILITY AND RMST
CLIMATE ZONE......cciiiutieeeeiteee e eeieee e eetteee e e e e e eeteeeeeeaaeeeeeaeeeseeteeeeeeaaeeseeeaeeeseeseseeeeireseeesisseeeenn 7—131
TABLE 149: PERCENTAGE OF HOMES THAT MEET OR EXCEED WALL R-VALUE BY UTILITY AND CLIMATE
40) N1 SISO T R OP PRSPPI 7—132
TABLE 150: AVERAGE U-VALUE FOR EACH SURFACE TYPE BY CLIMATE ZONE...........ccccovvvvinnnnn... 7—132
TABLE 151: PERCENTAGE OF HOMES THAT MEET OR EXCEED FLOOR U-VALUE BY UTILITY AND
CLIMATE ZONE ...t tttotttieee et e eeeeee e e e e e ettt et e e e e e eetaaaaeeeeeeseesesaaaaeeeeeessassaaseeeeeesesanrasareseeessannnes 7—133
TABLE 152: PERCENTAGE OF HOMES THAT MEET OR EXCEED ROOF U-VALUE BY UTILITY AND CLIMATE
Y 0) N1 SO 7—133
TABLE 153: PERCENTAGE OF HOMES THAT MEET OR EXCEED WALL U-VALUE BY UTILITY AND CLIMATE
40) N1 SRR 7—133
TABLE 154: PERCENTAGE OF SINGLE-FAMILY HOMES THAT TESTED DUCT LEAKAGE AND PERCENTAGE
THAT COMPLIED WITH ACCA MANUAL D BY UTILITY ..oovviiiiiiiiieeeeeee ettt 7—134
TABLE 155: PERCENTAGE OF SINGLE-FAMILY HOMES THAT TESTED DUCT LEAKAGE AND PERCENTAGE
THAT COMPLIED WITH ACCA MANUAL D BY CLIMATE ZONE........ccoooiiiiiiiiiiiiiiiiiiiiiieeeeeeeeee 7—134
TABLE 156: MODELED SLA BY UTILITY ...ouvviiiiiiee ettt eeeeeeee e e e eeeeaaee e e e e e eeeeaaaneeeeeeeeeenennneees 7—135
TABLE 157:MODELED SLA BY RMST CLIMATE ZONE........ccottittuteieeeeeeeeeiieeeeeeeeeeeeeiineeeeeeeeeeennnnanns 7—135
TABLE 158: NUMBER OF PROJECTS, PLANS, AND UNITS BY UTILITY ...cocovviiiiiiiieeeciieeeeciiee e 8—136
TABLE 159: NUMBER OF PROJECTS, PLANS, AND UNITS BY CLIMATE ZONE .......cccooevveeeeeeeeeeennnnene. 8—136
TABLE 160: NUMBER OF PROJECTS, PLANS, AND UNITS BY FILE TYPE......cccovoiiiiiiiieiiiieeeeeeeee 8—137
TABLE 161: HOT WATER TANK TYPE BY UTILITY ...ovviiiiiiiieiiietieeeeeeeeee ettt e eevteesesiaveesssntaeesssnaveesenns 8—137
TABLE 162: HOT WATER TANK TYPE BY CLIMATE ZONE .....ccooiuttieieeeeeeeeecieeeeeeeeeeeeeineeeeeeeeeeeeennnes 8—138
TABLE 163: AVERAGE TANK SIZE (GALLONS) BY UTILITY ....ccotiieiiiieiirieerieeieeeereeeeereeseveeeveeesveeenns 8—139
TABLE 164: TANK SIZE BINS BY UTILITY ...eoiiouttiiiiiiiieeieteee e eeetee ettt eeeseteeessenaeeesssnvveesssntasesssnnseessnns 8—139
TABLE 165: TANK SIZE BINS BY CLIMATE ZONE ......uuuuiiiiieeeeiieeieeeeeeeeeeeeeeeeeeeeeeeeeeenaneeeeeeeeeennnnnees 8—140
TABLE 166: AVERAGE ENERGY FACTOR BY UTILITY ..ovvviiiiiiiiiiiieeeeeeeee e 8—140
TABLE 167: AVERAGE ENERGY FACTOR BY CLIMATE ZONE ......ccioioiiiiiiiiiieeeiieeeeeeieeeseeieeesssaneeeens 8—140
TABLE 168: AVERAGE RECOVERY FACTOR BY UTILITY ...coeeiiiiiitreeiieeeeeeeeeieieeeeeeeeeeeeaeeeeeeeeeeeennnnnes 8—141
TABLE 169: RECOVERY FACTOR BY TANK TYPE AND UTILITY ...cooovviiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeees 8—141
TABLE 170: RECOVERY FACTOR PERCENTAGE BY TANK TYPE AND CLIMATE ZONE ........cccoveuveennnn. 8—142
TABLE 171: DISTRIBUTION TYPE BY UTILITY AND WATER SYSTEM TYPE.....ccoooiiiiiiiiiiiiiee e, 8—143
TABLE 172: DISTRIBUTION TYPE BY CLIMATE ZONE AND WATER SYSTEM TYPE .......ccoovvvvvininnnnnn. 8—144
TABLE 173: PERCENTAGE OF HEATING SYSTEM TYPES BY UTILITY ..coooiviiiiiiiiiie e eeeeeeeeeeee e 8—145
TABLE 174: PERCENTAGE OF HEATING SYSTEM TYPES BY CLIMATE ZONE.......cccoovvuieiiiiieeeiiiieeeeenns 8—145
TABLE 175: PERCENTAGE OF PROJECTS WITH COOLING SYSTEMS BY UTILITY ...oooovvvviiiiiiiiiiiinnnnnnn, 8—146
TABLE 176: TYPE OF COOLING EQUIPMENT BY UTILITY ...cooviiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 8—146
TABLE 177: TYPE OF COOLING EQUIPMENT BY CLIMATE ZONE .......uuutiiiiiiieeeeiiieeeeeieeeeeeeeeeseeneeeen 8—146
TABLE 178: SEER AVERAGE OF COOLING EQUIPMENT BY UTILITY ...oooovviiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeee 8—147
TABLE 179: SEER AVERAGE OF COOLING EQUIPMENT BY CLIMATE ZONE..........cccoovvviiiiiniininnnnn.. 8—147
TABLE 180: SEER RATING BY UTILITY .. .uvtiiiiotiiee ittt ee e eeetee e st e e seaeeeeseaeeesseaseessenaaeessenaseessns 8—147
TABLE 181: SEER RATING BY CLIMATE ZONE ......cooouuvitiieeeeiieeeieeeeeeeeeeeeeeeeeeeeeeeeseeinaaneeeeeeeesensanneens 8—148
TABLE 182: PERCENTAGE WITH RADIANT BARRIER BY UTILITY ...cooiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeees 8—148
TABLE 183: PERCENTAGE WITH RADIANT BARRIER BY CLIMATE ZONE .......ccooovviiiiiiiiiiiiiiiiiieeieeee 8—149
TABLE 184: WINDOW TO FLOOR AREA RATIO BY UTILITY ...couvviiiiiiiiii et eenaeee e 8—149
TABLE 185: WINDOW TO FLOOR AREA RATIO BY CLIMATE ZONE ........cootiiurreeeeeeeeeeeieeeeeeeeeeeeennenns 8—149
TABLE 186: AVERAGE MULTIFAMILY WINDOW U-VALUE AND SHGC BY UTILITY ........oooevvvennnnnnn. 8—150
TABLE 187: U-VALUE AND SHGC AVERAGE BY CLIMATE ZONE .....ccciiiiuiiiiiiiieeeeeeeeeeeeieeeseeaeeeens 8—150
TABLE 188: PERCENTAGE OF WINDOWS THAT MET OR EXCEEDED U-VALUE BY UTILITY ............... 8—151

RLW Analytics, Inc. Page x



2002 Statewide Residential New Construction
California ENERGY STAR® New Homes Program Phase 1 Report March 1, 2004

TABLE 189: PERCENTAGE OF EACH FENESTRATION TYPE THAT MET U-VALUE BY CLIMATE ZONE 8—151

TABLE 190: AVERAGE R-VALUE BY UTILITY AND SURFACE TYPE ....ooioviiiiiiiiiiieeeiiee e 8—152
TABLE 191: AVERAGE R-VALUE BY CLIMATE ZONE AND SURFACE TYPE.......cccooovviiiiiiiiiiiiiiiinnnn, 8—152
TABLE 192: MULTIFAMILY RAISED FLOOR R-VALUE MINIMUM BY UTILITY .....coooovvviiiiiiiiiiiiinnne, 8—152
TABLE 193: MULTIFAMILY RAISED FLOOR R-VALUE MINIMUM BY CLIMATE ZONE...........cocouueeennn. 8—153
TABLE 194: MULTIFAMILY ROOF R-VALUE MINIMUMS BY UTILITY ...coovvviiiiiiiiee e eeiveee e 8—153
TABLE 195: MULTIFAMILY ROOF R-VALUE MINIMUMS BY CLIMATE ZONE ........cccooovvviiiiiiiiininnnnn, 8—153
TABLE 196: MULTIFAMILY WALL R-VALUE BY UTILITY ...ootitiiiiieieieiee ettt eeaee e e e seaaeee e 8—154
TABLE 197: MULTIFAMILY WALL R-VALUE BY CLIMATE ZONE ......uvviiiiiiiiiiiiiieeeieeieeeeeieeeeesnneee e 8—154
TABLE 198: PERCENTAGE OF MULTIFAMILY HOMES THAT TESTED DUCT LEAKAGE AND PERCENTAGE
THAT COMPLIED WITH ACCA MANUAL D BY UTILITY ...oooviiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 8—154
TABLE 199: PERCENTAGE OF MULTIFAMILY HOMES THAT TESTED DUCT LEAKAGE AND PERCENTAGE
THAT COMPLIED WITH ACCA MANUAL D BY CLIMATE ZONE........ccooiviiiiiiiiiiiiiiiiiiiiieeeeeeeeeeee 8—155
TABLE 200: MODELED MULTIFAMILY SLA BY UTILITY ...coooiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 8—155
TABLE 201: MODELED MULTIFAMILY SLA BY UTILITY ...vviiiiiiiiee ettt eeaeee e e seaaeee e 8—155
TABLE 202: HIGH-RISE RESIDENTIAL DEMOGRAPHICS ....oooeiiiiiiiiiiiiiieeeiiieieeeieieeeeeeiaeeesesvaeesssnneeeens 8—156
TABLE 203: HIGH-RISE AVERAGE WINDOW TO FLOOR AREA .....uuvvviiiiiiieiiieeeeeee e eeeenaees 8—157
TABLE 204: HIGH-RISE AVERAGE U-VALUE AND SHGC ... 8—157
TABLE 205: HIGH-RISE AVERAGE INSULATION R-VALUE .....cccuutiiiiiiiiiiiiiie et 8—158
TABLE 206: HIGH-RISE AVERAGE ASSEMBLY U-VALUE.......ccooiitiiiiiieee e eeeeeeee e eeeenanes 8—158
TABLE 207: MEASURES UTILIZED BY BUILDERS TO MEET ENERGY STAR REQUIREMENTS............... 9—159
TABLE 208: MEASURES UTILIZED BY TITLE 24 CONSULTANTS TO MEET ENERGY STAR REQUIREMENTS
.................................................................................................................................................... 9—160
TABLE 209 ESH SINGLE FAMILY GLAZING SHGC DISTRIBUTION .........coooiviiiiiiiiiiiiiiiiieeeeeeeeeeeeeeee 9—161
TABLE 210: SINGLE FAMILY PARTICIPANT CEILING INSULATION R-VALUES ......cooovvviiiiiieiiiieeen. 9—162
TABLE 211 SINGLE FAMILY PARTICIPANT WALL INSULATION R-VALUES.....cccccoivvviiieiiiiiiee e, 9—162
TABLE 212: HVAC BUILDING CHARACTERISTIC PERCENT BINS ....cooiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeee 9—163
TABLE 213: DUCT SEALING MEASURE DISTRIBUTION ..........cceeiiittiteeeeeeeeeeiitnreeeeeeeeeeeienreeeeeeeeeeennnnns 9—163
TABLE 214 CONSULTANT SURVEY AND MODEL INPUT FILE COMPARISON .........ccoovvuurrreeeeeeeiennennne. 9—163
TABLE 215: OVERALL SUMMARY OF MEASURE COMPARISON ......cccoiiiiiiiiiirireeeeeeeeeeeeneeeeeeeeeeennnnnns 9—164
TABLE 216: REASON FOR BECOMING A CHEERS RATER .......ccuvvviiiiiiieeeceeeeeeeeeeeeeee e 11—171
TABLE 217: YEAR OF RATER CERTIFICATION .....coiiiiuuiiieiiuieeeeeteeeeeeeeeeeseeaeeeeeeaeeesssaeeesesaeeesssnaeas 11—171
TABLE 218: NUMBER OF RATINGS BY CHEERS RATERS .....ccooitttiiiiiieee et 11—171
TABLE 219: SINGLE FAMILY & MULTIFAMILY HOME RATINGS CONDUCTED IN ‘02 AND ‘03 ........ 11—172
TABLE 220: REASON FOR NO MULTIFAMILY RATING .....uuviiiiiiiiie et 11—172
TABLE 221: CHEERS REGISTRY ASSESSMENT (RESPONSES BY PERCENTAGE)......cccceevveeeriennnenns 11—173
TABLE 222: TECHNICAL ASSISTANCE SATISFACTION .....ccciiiiiiiiireeeeeeeeeeeeeiereeeeeeeeeeesanneeeeeeeeeennnnnes 11—173
TABLE 223: OVERALL CHEERS TRAINING........cccitiiiiitieiieeeeeeeecieeeeeeeeeeeeeaaeeeeeeeeeeeennreeeeeeeeeenennnns 11—174
TABLE 224: CHEERS FIELD TRAINING ......cceiiiitittiiitteeeeeiteeeeeeaeeeeseeseeesesaeeesesaeeesssseeesssssseesssnaees 11—174
TABLE 225: QUALITY CONTROL INSPECTION AWARENESS........ctiietieerirrerreeaeeeenreesneeessseessseeesseens 11—175
TABLE 226: CHEERS FEEDBACK .........cioiiiitttieie e eeeceeeeee e eeeeeaee e e eeee e e e e e eeeeaaneeeeeeeeeenannneeas 11—175
TABLE 227: CHEERS INSPECTOR PREPAREDNESS .....oiiiiiuuiitiietiieeieieeeeeeieeeeeeeaeeesssaeeesssaeeesssneeas 11—176
TABLE 228: FAMILIARITY WITH CA ENERGY STAR NEW HOMES PROGRAM .......ccovvuvvriiiiiieeiinnnnnn. 11—176
TABLE 229: ENERGY STAR INSPECTIONS CONDUCTED BY RATERS......ccccovviiiiieeieieeeeeeeeeeeee 11—177
TABLE 230: RATER SATISFACTION IN PROVIDING ENERGY STAR COMPLIANCE INSPECTION .......... 11—177
TABLE 231: CHEERS RATER AND ANALYST ...cciiiiiiiotitieeeeeeeeeeeiieeeeeeeeeeeseianeeeeeeesssssnnaseesessessnnsnnnes 11—178
TABLE 232: FAMILIARITY WITH ENERGY STAR NEW HOMES PROGRAM...........coovvviiiiiiiiiiiiiiiiiiinnn, 11—178
TABLE 233: INTEREST IN LEARNING ABOUT ENERGY STAR NEW HOMES PROGRAM........................ 11—178
TABLE 234: UTILITY OUTREACH EFFORTS BY HOME TYPE .....uvviiiiiiiiieeeeeee e 12—179

RLW Analytics, Inc. Page xi



2002 Statewide Residential New Construction
California ENERGY STAR® New Homes Program Phase 1 Report March 1, 2004

FIGURE 1:
FIGURE 2:
FIGURE 3:
FIGURE 4:
FIGURE 5:
116
FIGURE 6:
FIGURE 7:
FIGURE 8:
FIGURE 9:

List of Figures

ENERGY STAR COMPLIANCE PROCESS .....oiiiiiiiiiiieiiiee ettt ettt ettt e et eaaane s 1—2
AVERAGE COST ALLOCATION OF HOME ENERGY BILL ...ccoooiviiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeee, 7—105
PERCENTAGE OF WATER HEATER TANK TYPES ....coiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 7—108
PERCENTAGE OF HOMES WITH ENERGY-STAR QUALIFIED FURNACES BY UTILITY........... 7—115

PERCENTAGE OF HOMES WITH ENERGY-STAR QUALIFIED FURNACES BY CLIMATE ZONE .... 7—

COOLING SYSTEM TYPES ... itiiiiiieiee ettt ettt e et e et e e ettt e e e e et e e s eeaee e e s eaeeeseaaes 7—119
PERCENTAGE OF AC SPLIT SYSTEMS WITH TXV BY UTILITY ..ovvvvviiiiiiiiiiieeeeeeeeeeeenieeeee 7T—121
COOLING SYSTEMS WITH TXV BY CLIMATE ZONE........cccottitureiieeeeeeeeiiereeeeeeeeeeeeierneeeeens 7T—121
TANK TYPES UTILIZED BY MULTIFAMILY UNITS ..ot ee e e ee e 8—137

RLW Analytics, Inc. Page xii



2002 Statewide Residential New Construction

California ENERGY STAR® New Homes Program Phase 1 Report March 1, 2004

1. Introduction

This document is the Phase | evaluation, measurement and verification (EM&V) report for
the 2002 California ENERGY STAR® New Homes Program. California’s Investor Owned
Utilities (PG&E, SCE, SDG&E, and SoCalGas) implemented the program in each of their
respective service territories. The evaluation of the 2002 California ENERGY STAR New
Homes Program is a study mandated by California Public Utility Commission (CPUC).
RLW Analytics (RLW) of Sonoma, California was the sole evaluation, measurement and
verification contractor on this project.

Program Overview

The California ENERGY STAR New Homes Program (Program) provides financial incentives
and education to California builders who construct new residences that exceed the state’s
mandatory minimum energy efficiency standards. California’s energy efficiency standards
for residential and non-residential new buildings are set by the California Energy
Commission in the Title 24 energy code.' Participating builders that exceed California’s
Title 24 residential standards by 15% or more receive cash incentives, in addition to
training and marketing support. Table 1 summarizes the dollar amount a builder received
for each unit that met ENERGY STAR standards.?

Type 15-19.99% Compliance | 20% + Compliance
Single Family (CZ 1-7) | $ 400 [ § 700
Single Family (CZ 8-16) | § 5001 % 900
Multifamily $ 150 | $ 250

Table 1: 2002 Incentive Rates Per Unit

Figure 1 gives a brief description of the process of program participation and the
connection between the various parties involved with the California ENERGY STAR program.

Step 1: Once builders have the building designs prepared, all builders submit the plans to
Title 24 consultants who then prepare the required compliance documentation.

Step 2: If builders choose to build above and beyond the minimum requirements to meet
ENERGY STAR standards, they must submit their building plans and a short program
application to the IOU to demonstrate they have indeed designed energy efficient homes.
At this stage, construction is usually in the planning and design, or early construction
stage. If the utility approves the application, the ENERGY STAR program reserves incentive
funds for the builder based on the projected number of units approved.

Step 3: After the utility reviews and approves the builder's project(s), it submits the
building plans to a plan check agency that re-verifies Title 24 and ENERGY STAR
compliance. Once approved, the plan check agency uploads the Title 24 output file
(called the “transfer file”) to the CHEERS registry.

! http://www.energy.ca.gov/title24/

2 For the 2003 program, the incentive rates changed; single family units (CZ 8-16) with 20% or more
compliance margin received $700 per unit (instead of $900/unit in 2002) and all other units that
exceed 20% compliance receive no additional incentive than the amount from the 15% compliance
rate.
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Step 4: Once builders have actually constructed the homes, they must hire a CHEERS
rater to verify the building measures specified in the Title 24 file, which are contained in
the CHEERS registry. Verifications are completed via an on-site inspection of the
constructed unit. CHEERS is a non-profit organization that has been approved by the
California Energy Commission (CEC) to provide testing, verification, and certification of
the California Home Energy Rating System (C-HERS) regulations. ENERGY STAR New
Homes may include a number of C-HERS energy efficiency measures that require
verification by a trained and certified CHEERS rater. All new or renovated homes that
include C-HERS measures are contained in the CHEERS Registry. Therefore, the
CHEERS registry is a database of building and energy characteristics for homes with one
ore more C-HERS measures, and ENERGY STAR homes. Again, the CHEERS Registry is
populated by extracting data from the Title 24 building file,® which is then uploaded to the
CHEERS registry via the Internet.

Builders receive incentives from the utility once their homes pass the CHEERS verification
process.

New Homes Builder
Prepares building plans with architect
and engineer to plan out building
measures for units.

A
A
Title 24 Consultant Utility CHEERS Inspection
Accepts building plans to verify that Reviews builder's application and T24 Builder must hire a rater (CHEERS)
project meets Title 24 standards and plans to see whether project meets <—|_> who visually verifies the C-HERS
prepares T24 documentation. ENERGY STAR standards. measures specified in the building
7y plans are installed.

A 4

Plan Check Agency
Records building plans and reverifies
Title 24 compliance and ENERGY
STAR standards. Uploads transfer file
to CHEERS Registry.

Figure 1: ENERGY STAR Compliance Process

The 2002 program provided incentives to builders that applied and reserved program
funds during calendar year 2002. Due to the nature of residential new construction, many
of the participant homebuilders do not complete construction until 2003. In order to be
eligible for the 2002 cash incentives, builders are required to complete all construction and
inspection activities within 24 months or before December 31, 2004 (whichever comes
first).

Evaluation, Measurement and Verification Overview

This is the Phase | evaluation, measurement and verification report for the 2002 California
ENERGY STAR New Homes Program. This report covers program activities completed in
calendar year 2002 and 2003. The Phase | evaluation leverages the transfer files that
have been verified by the various plan check agencies. These are the participant builder’s

3 A Title 24 building file, also known as a C-2R file, is an inspection report that qualifies the newly
constructed home to comply with California’s Title 24 standards.
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best estimate of the building characteristics that will be installed during construction.
Therefore using this information, Phase | provides preliminary analysis and estimates of
ex post energy savings.

The Phase Il report will be completed mid-year 2004, when the majority of construction
and incentive filing by 2002 program participant builders will be complete. The Phase I
report will reassess the actual ex post energy savings by including as-built information
gathered as part of the CHEERS inspections. Additionally, not only will RLW replicate the
ex-post savings methodology used for the Phase | study, RLW will also execute a billing
analysis and use a forthcoming residential new construction baseline study as an
additional approach to estimating gas and electric savings.

The immediate objectives of the Phase | EM&V report were to:

o Provide the preliminary ex post energy savings of the program;

o Provide a market assessment of building characteristics used in the participant
dwellings by summarizing building characteristics information contained in the
CHEERS registry and program tracking databases;

o Provide a baseline analysis of market actors by conducting surveys of participating
and non-participating builders, CHEERS raters, and Title-24 consultants;

0 Measure indicators of the effectiveness of the program by analyzing the results of
the non-participant builder and Title-24 consultant surveys;

o Provide ongoing feedback and corrective and constructive guidance regarding the
implementation of the program by interviewing IOU program managers and
program participants; and

a Assess the overall level of performance and success of the program by including
specific recommendations and comments regarding the implementation of the
program.

Findings

The 2002 ENERGY STAR New Homes program was overall a tremendous success in
California. Although some builders felt the incentives were not enough to cover the added
cost of energy efficient construction, demand for participation overwhelmed all four utility
implementers. In junction with US Environmental Protection Agency, RLW applauds the
efforts of the utilities to educate and improve building practices in new residential
construction. Before delving into specific findings, we begin by presenting our high-level
conclusions and recommendations.

Conclusions

= We commend the utilities on an excellent job on collaborating. The
collaboration between the utilities has been successful in that it established
uniform services offered to customers. In addition, it allowed for an opportunity to
exchange ideas and to combine efforts.

» Demand for, and participation in the 2002 California ENERGY STAR New Homes
Program was incredible, with more than 20,000 dwellings participating. More
than 11,000 single family homes participated in the program, and nearly 10,000
multifamily dwellings participated in the multifamily program. These findings
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demonstrate equity in the distribution of program funds across the residential
market segments. Moreover, although the program was not approved until March
of 2002, the utilities were still able to fully subscribe the program prior to the
program application deadline.

= Statewide, the 2002 California ENERGY STAR New Homes Program exceeded
preliminary energy savings estimates reported in the AEAP. Overall, the
EM&V of this program finds that for the single family program the utilities exceeded
their Annual Earnings Assessment Proceeding (AEAP) filing by 22%, and by 34%
for the multifamily program. Actual savings will be presented in the Phase Il report.

» As indicated by builders participating in the program, the California ENERGY
STAR New Homes Program has fostered a change in the way builders
construct new homes in California. Two-thirds of participant builders report that
they would now specify energy efficient measures that they would not have
previous to program participation. As a result, we emphasize the value of
continuing the program, while at the same time ensuring that the mix of
participants is renewed each year in order to maximize program benefits.

» Builder awareness of the California ENERGY STAR New Homes Program was
good. Of those who did not participate, the overwhelming majority of single family
builders (94%) and only 40% of multifamily builders were aware of the program.
Participation levels would be greater if program uncertainties surrounding program
timelines and incentive availability were removed.

Recommendations

*» The utilities should work toward a common approach to estimating energy
savings. The four utilities used varying approaches to estimate AEAP filed
savings. Utilizing a common approach would benefit program administration as
well as program evaluation. Moreover, a common approach may actually be more
cost effective and accurate.

*» The utilities should make a better effort to track Hard-to-reach customers
that participate in the program. The CPUC has placed a mandatory requirement
on serving hard-to-reach customers. Because the Energy Policy Manual’s
definition of hard-to-reach is loosely defined for this type of program, the utilities
should agree upon a uniform classification of hard-to-reach characteristics. This
data should then be consistently tracked by all utilities.

= RLW strongly encourages the CPUC to authorize programs on time in order
to maintain program continuity. Low satisfaction with the program timeframe
and funding uncertainty was a common theme heard by RLW from the program
participants. In order to maintain builder motivation and satisfaction with the
program, it is extremely important that participation barriers related to program
timing and funding uncertainties be removed.

» The required margin of compliance for low-rise multifamily projects should
be no less than 20%. Issues relating to the ease of program compliance for low-
rise multifamily projects could be mitigated by a higher compliance margin for low-
rise projects. Disallowing negative savings in any of the three end-use categories
would also mitigate the ease of compliance issues. Upon implementation of the
2005 standards, the program should then restructure the multifamily program
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metrics to match single family compliance metrics. Additionally, these changes will
better prepare low-rise builders for the eminent code changes.

= Additional on-site inspections, or other means of verification may be prudent
due to problems concerning program inspection, quality control and data in
the CHEERS Registry identified by the evaluation. In various sections of this
report, we discuss issues that could lead to projects not being built with the energy
efficient characteristics reported by program implementers. For example, we
discuss:

o The ability to easily modify a transfer file prior to uploading the data to the
registry.

o Although a 2003 CHEERS Quality assurance report* found that 96% of the
field data matched the data in the Registry, it does not verify whether the
data collection by raters is accurate when not in the presence of the
CHEERS QA inspector.

o Less than adequate “to do lists” resulting from poorly parsed transfer files.
Particularly an issue relating to multifamily inspections.

o Potential conflict of interest when the same agency is a.) The builder’s
agent for program participation requirements, b.) Responsible for authoring
the Title 24 documentation, c.) Responsible for conducting the CHEERS
inspections, and d.) Conducts the final plan check and uploads the transfer
files.

Based on these findings, we suggest that utilities consider conducting on-site
inspections by a third party to verify the building characteristics and measures
being installed are in fact the same as what is shown in the CHEERS registry
and/or transfer file. These activities may be most suitable for the EM&V contractor
early on, and may only be needed until the aforementioned issues have been
resolved.

» Improvements and standardization of the utility data tracking systems would
greatly improve the efficiency of the evaluation activities. RLW has
recommended variables for the utilities to track as part of program implementation
activities. Standardizing the tracking systems would be a significant cost savings
to the evaluation and would also remove some of subjectivity that goes into the
evaluation.

= A common identifier that links the projects in the CHEERS registry to the
utility tracking systems should be added. RLW found that there is no clear link
between the utility tracking data and the CHEERS registry. For the evaluation
RLW needed to link the registry to the tracking data in order to assign the
appropriate weighting (units built from the tracking data) to the energy savings for
each plan in the registry. When RLW tried to link the tracking data to the registry,
we found that the plan names in the tracking data did not provide sufficient detail to
allow us to link it to the matching file in the registry. We further recommend that
the registry allow for the input of a plan ID that is the same as what is used in the
utility tracking data. We also recommend a standard naming convention for the

* CHEERS® Quality Assurance Report 2003, provided by Tom Hamilton.
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Title-24 transfer files that are uploaded into the registry. An example would be:
‘Utility-Builder 1D -Project ID-Plan ID.’

* Problems occurring due to poorly parsed transfer files in the CHEERS
Registry must be eliminated. Transfer files, the text file output created by
Micropas and EnergyPro for the CHEERS registry, must be parsed in order to be
uploaded into the registry. Detailed review of the CHEERS registry by RLW found
that the file parsing programs used by CHEERS for this process were not
adequately parsing single family or multifamily transfer file data.

= A database control issue exists in the program process that could allow for
manipulation of the system. Once an ENERGY STAR home is approved by the
plan check agency the “transfer” file is exported from the software (i.e. Micropas,
EnergyPro) and is uploaded to the CHEERS registry. The transfer file is a text file.
Since the file is easily editable, the person responsible for uploading the data to the
registry could easily change any number of building characteristics or efficiency
values, while at the same time leaving unchanged the energy budgets and
compliance margins. We strongly recommend that the utilities and CHEERS
encourage and work with the Title 24 software vendors to address this issue. One
possible way to alleviate this control issue would be to modify the format of the
transfer file from text (.txt) based to an encrypted type file.

Discussion of Findings

In the following sections we discuss some of the more important findings as they relate to
each of the tasks conducted for the evaluation. In this section we concentrate on three
primary areas: Builders, CHEERS, and Ex Post Savings.

Single Family Builders

The evaluation of the ENERGY STAR new homes program began with a survey of new home
builders, including both single family and multifamily builders. Both participating and non-
participating builders were surveyed in order to gauge program acceptance, satisfaction
and awareness.

It is clear from the surveys conducted with builders that the majority of the program
participants are high volume production builders. More than 90% of the respondents built
100 homes or more per year, while 25% built more than 500 homes per year. As a result
of the program, nearly 70% of builders say that they now specify energy efficient
measures that they previously did not. These findings reveal that the program is changing
construction practices to include energy efficiency as an end goal.

In terms of program participation motivation, respondents clearly indicated that financial
incentives were their primary reason for participating. In addition to the incentives,
approximately 50% of the builder respondents participated for the direct benefits of
marketplace differentiation and advertising partnerships. Furthermore, about 80% of the
builders responding believe that the ENERGY STAR label has had a positive impact on the
marketability of their homes.

Overall satisfaction with the program was good, with an overall score of 3.62, out of a
possible 5 points. Areas of the program scoring the highest were ‘communication with the
utility’ (4.07) and ‘required margin of compliance’ (4.02). Scoring the lowest in terms of
participant satisfaction was “advertising partnership’ (2.71). RLW recommends that the
utilities make an effort to strengthen and improve this area of program delivery.
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RLW assessed program barriers as part of the builder surveys. About 48% of builders
who participated reported that they did experience some barriers certifying homes as
ENERGY STAR. Most commonly, builders reported that the program timeline and funding
uncertainty were the cause of the certification barriers. As a result, RLW strongly
recommends that the CPUC allow for timely program approval, which should resolve both
of these issues. Recently the CPUC approved a two-year funding cycle for the program,
for 2004-05. Evaluation of this upcoming 2004-05 program should determine if the two-
year program resolves implementation challenges faced in 2002.

In addition to participant builders, a number of non-participant builders were also
surveyed. Nearly all (94%) of the non-participant builders surveyed were aware of the
ENERGY STAR homes program. RLW asked why builders did not participant given that they
were aware of the program. Inability to work within the program timeline and lack of
program funding were the most common responses. Since the 2004-05 program will now
enjoy a longer implementation period we suspect these participation barriers will be
mitigated. Other responses showed a general lack of time and interest in participating,
while others shared concerns that the cost of participating was greater than the benefit.
Lastly, we found that non-participants perceived the third party CHEERS inspections as a
larger barrier than the participants’ responses indicated. In order to increase the
participant pool in future year's program implementers should consider addressing this
barrier as well.

Lastly, the study also found that neither participants nor non-participants reported the
required margin of compliance as a barrier. On a scale of 1-5, where “1” is not at all a
barrier and “5” is a large barrier, responses for participants and non-participants scored
1.98 and 2.45 respectively. Participants scored their satisfaction level with the ‘amount of
incentives’ at 3.08 out of a possible 5 points. These findings suggest that builders do not
find the required margin of compliance to be a notable barrier, as they do with other
aspects of the program, and the incentive appears to be more than satisfactory.

In 2005-06 the new residential Title 24 standards will take effect, which will make it more
difficult for builders to comply with minimum standards. A case could be made (based on
the builders’ attitude toward the required margin of compliance and incentive levels) that it
may be possible for the program to raise the compliance margin without adversely
impacting participation rates. The result of such a change would likely better prepare
builders for the inevitable code change and increase the amount of energy savings.

Multifamily Builders

In 2002, the ENERGY STAR program certified over 9,000 multifamily units (over 8,000 in
southern California) as ENERGY STAR-compliant. RLW interviewed 61 multifamily builders
to better assess construction practices and attitudes of ENERGY STAR program participants
and non-participants.

Both participants and non-participants solely depended on a Title 24 consultant or energy
consultant to complete documentation for Title 24 compliance. The vast majority of both
groups found it very or somewhat easy to meet Title 24 standards, although program
participants seemed to rate the easiness with a higher percentage. In addition, both
groups claim to be building better than code. About 94% of program participants and 89%
of non-participants stated that they built at least 10% or better than code. The majority of
builders were not aware of the planned 2005 energy code changes. Based on these
responses, the utilities should consider increasing the Program’s qualifying level of
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efficiency to be greater than 15% better than Title 24, at least until the 2005 energy code
changes are implemented.

Participant builders rated the importance of an energy efficient design with an average
score of about 4 (of out a high of 5). Non-participants voted the importance with a slightly
lower average, but the difference is not statistically different with 95% confidence.

The main motivation that participants listed as their reason for joining the program was the
financial incentives. Although the financial incentives help builders incur the additional
costs of building with greater energy efficiency, it is also important that builders recognize
other benefits they gain from being ENERGY STAR-compliant such as the marketing
support.

All participants did receive some type of marketing support. Over half of the participants
stated that they received ongoing sales support, point-of-sale brochures, and ENERGY
STAR displays. Overall program satisfaction ranked fairly high with an average score of
4.33 out of 5.

On average, participants said they typically specified high efficiency glazing, high
efficiency furnaces, and increased attic/wall insulation as a result of program participation.
About half of participants who built affordable multifamily housing stated that it helped
them gain credits on tax exempt financing.

Fewer multifamily builders attended training sessions related to energy efficiency than did
single family builders. Almost all the builders who did not attend training sessions stated
that they relied on outside sources of information as their reason for not attending.
However, the ones who did attend found it to be useful.

Non-participants who were aware of the program were asked about the barriers they
experienced to participation. Non-participants mostly disagreed that it is difficult to find
qualified contractors who are knowledgeable about energy efficient measures. Non-
participants somewhat agreed that the ENERGY STAR program’s timeline made it difficult to
participate in the 2002 program. The 2002 ENERGY STAR program was not approved until
March 2002. The uncertainty around future funding of the program most likely
discouraged and disabled some builders from participating.

CHEERS Registry, Inspections and Quality Control

The California ENERGY STAR New Homes program relies on the CHEERS organization for
several aspects of program delivery. In the course of the evaluation an assessment of
various program delivery mechanisms that utilize CHEERS could not be avoided. For
example, at the beginning of 2002 CHEERS was the only CEC approved registry for
tracking C-HERS measures. CHEERS is the organization responsible for training and
certifying CHEERS inspectors, and they are also responsible for conducting quality
assurance on the data input into the CHEERS registry by the raters. Since all ENERGY
STAR homes must be entered in the CHEERS Registry, and because one of every seven
ENERGY STAR homes must have a certified CHEERS inspector inspect the home, it is
evident that the utilities heavily depend on CHEERS for several areas of program delivery.

One of the most notable findings of the evaluation is that the CHEERS Registry is not a
reliable database of building information. RLW had originally planned to use the data from
the Registry to conduct the evaluation. Early in the evaluation it was determined that the
data stored in the registry was input incorrectly, so much so that the Registry became
useless to the evaluation. The utility program managers also expressed to RLW their
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concern regarding the design and functionality of the Registry. Specifically, we found the
following problems regarding the Registry data and operation:

» Single family and multifamily data incorrectly parsed from the transfer files into the
registry,

» CHEERS rater “to do” lists with either incorrect or inadequate information,

= General reporting needs not met by subscribers of the Registry,

* |nspection data entered by raters not useful (no standardization) for analysis,

» Inspection data inputs overwrites existing data, rather than appending data, and

» The Registry is much less capable of handling multifamily building projects than
single family building projects.

RLW conducted a survey with CHEERS inspectors to gauge their level of satisfaction with
the Registry. The CHEERS inspectors reported the “ease of data input” into the registry to
be unsatisfactory, although they were satisfied with the user friendliness and user support
provided by CHEERS. The turnkey companies, who are the most frequent users of the
Registry, were asked about their experience with the Registry. Both agencies interviewed
were not satisfied with the user-friendliness of the Registry, or the “to do” lists generated
by the Registry software.

CHEERS is responsible for training and certifying CHEERS raters. Findings from the
surveys with CHEERS raters show that raters believe the training they receive is effective
in all areas. Only 30% of the raters interviewed reported that they received in-field training
by CHEERS, which 100% of raters are supposed to receive as part of their first two
inspections. However, interviews with the turnkey agencies revealed that the training
provided was not adequate for their needs.

CHEERS’ other responsibility that arose as part of the evaluation was Quality Assurance
(QA). The purpose of the QA activities is to provide a system of checks and balances on
parties conducting CHEERS inspections. Through the course of the evaluation activities
RLW identified discrepancies between how some of the utility program managers
understood the QA protocols were being handled by CHEERS, and the way in which they
are actually conducted.

Ex Post Savings

The most telling measurements used to evaluate the impact of the 2002 ENERGY STAR
program are the overall energy savings that are produced as a result of constructing more
energy efficient homes. RLW utilized each builder’s Title 24 compliance files that qualified
the home as ENERGY STAR as a preliminary approach to estimate the energy savings.
Again, the final ex post energy savings estimates will be based on Phase |l reassessment
of as built data and /or alternative approaches to estimating savings.

Each utility submitted estimates of gas and electric savings resulting from the program as
part of the Annual Earnings Assessment Proceeding (AEAP) filing in April 2003. Filings
varied based on assumptions made about the baseline gas versus electric fuel type.
Since Title 24 compliance software is fuel blind, meaning that all energy is converted into
Btu’s, it is irrelevant (to Title 24) whether energy savings result from gas or electric
measures. Therefore a home can reach ENERGY STAR criteria (15% better than the Title
24 prescriptive baseline) with only gas measures, only electric measures, or a combination
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of both. However, these differences are adjusted for when summed for the total energy
(electric and gas) savings presented in Kbtu and associated realization rate.

Table 2 presents the overall EM&V savings and the utility filed (AEAP) savings with the
associated realization rates. As the table shows, all utilities exceeded the AEAP estimate
of kBtu savings. SoCalGas had the highest realization rate of 240% while PG&E reported
savings closest to the EM&V estimate with a realization rate of 101%. The AEAP estimate
shown for SCE only includes the fraction of kBtu savings that SCE believes is resulting
from electric measures (in essence removing gas measure savings). The EM&V estimate
of total savings includes both electric and gas savings for SCE while the AEAP filing only
includes electric savings, so it is by no means an “apple-to-apple” comparison. For this
reason, RLW does not present a total realization rate for SCE. Interestingly, SoCalGas, an
all gas utility, does claim electric savings. It was not made clear to RLW why SCE and
SCG have different filing requirements.

Total Savings (kBtu) Realization
Utility EM&YV Estimate| AEAP Estimate Rate
PG&E 49,410,150 48,826,028 101%
SCE* 60,551,406 42,998,425
SoCalGas 8,501,121 3,547,142 240%
SDG&E 15,137,253 13,883,593 109%
Overall 133,599,930 109,255,187

*EM&V Estimate includes both gas and electric savings,
while AEAP estimate is electric savings only.

Table 2: Single Family kBtu Savings by Utility

Single Family Energy Savings

While it is straightforward to determine the total kBtu savings (fuel neutral savings),
measuring the proportion of the kBtu savings that is gas and electric can be subjective
without having detailed construction data.

We present two approaches in this section for determining the fraction of kBtu savings that
are gas or electric. The first approach we present (Approach A) is what the utilities
selected as part of the original EM&V plan and the second approach (Approach B) is an
alternative method that utilizes data from a recent residential new construction study,
herein referred to as “Approach A” and “Approach B,” respectively.

Approach A Evaluation Methodology

Approach A is based on Title 24 files that were obtained from each of the four utilities
represented in the evaluation. The Title 24 files were all approved by the utilities for
participation in the 2002 program, and represent the best approximation of how the new
homes will actually be built. Energy savings are based on a comparison of the “as
specified”® home compared to the prescriptive baseline home.

5 «As specified” refers to how the ENERGY STAR home is modeled in Title 24. In most cases this is
an accurate representation of the home’s material and equipment characteristics. However, it is
possible that the home was ultimately constructed slightly differently, which would be identified by the
CHEERS rater at the time of the CHEERS inspection.
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For each single family residential end-use (i.e., heating, cooling and water heating) the
difference in energy use was determined in units of kBtu. Depending on the fuel type of
the equipment installed in the home, the kBtu savings for each end-use was converted to
either gas or electric savings. Each housing plan in the program underwent this analysis
before being weighted to the total number of plans represented in the program.

Table 3 shows the results of the Approach A analysis. Using this approach, all utilities’
claiming gas savings exceeded their AEAP estimate, while on the electric side some
exceeded the estimate while others fell short. For example, PG&E had the closest
realization rate for both gas and electric (101% and 102%) because they used a similar
methodology to compute their AEAP estimate of savings. The other utilities, not including
PG&E, may have used other approaches to calculate the amount of gas and electric
savings their programs would produce. Using Approach A, the data shows that both
SDG&E and SCE fell short of their electric savings filing. However, SDG&E produced an
extremely high gas realization rate (1318%). The stark difference in estimation may due
to differing methodologies used between the EM&V Approach A and SDG&E’s approach
to calculate their AEAP. SoCalGas was the only utility that highly exceeded both gas
savings and electric savings. SoCalGas also had the highest overall realization rate.

Gas Savings (thm) Realization ElectricSavings (kWh) Realization
Utility AEAP Estimate] EM&V Estimate Rate AEAP Estimate] EM&V Estimate Rate
PG&E 403,299 407,443 101% 829,781 846,362 102%
SCE n/a 395,617 N/A 4,199,475 2,049,974 49%
SoCalGas 6,163 18,851 306% 286,243 646,158 226%
SDG&E 8,988 118,434 1318% 1,268,170 321,698 25%
Overall 418,450 940,345 225% 6,583,669 3,864,192 59%

Table 3: Single Family Gas and Electric Energy Savings by Utility using Approach A

Approach B Evaluation Methodology

In California, builders can use either a performance-based method to meet Title 24
standards that use “trade-off” savings between end-use categories (cooling, heating, hot
water) or a prescriptive method to meet the minimum requirements by each specified
category. Builders very seldom use the prescriptive method due to its cost-
ineffectiveness.

In this section, RLW presents the Approach B method of calculating energy savings by
each fuel type in order to account for differing assumptions in the baseline figures. In our
previous presentation of gas and electricity savings, RLW assumed the prescriptive based
standards® as the baseline. In this section we utilize data from a previous study done by
ltron.” The Itron study sought to identify a baseline that would more accurately reflect
actual construction practice in California.

Under Approach B, RLW utilized ratios that estimate the actual proportion of savings by
fuel-type, which was based on the results of the Itron study. The study was based on
interviews with Title 24 consultants and builders to gain an understanding of building
measures that would be used to comply with baseline and/or ENERGY STAR standards.

® The prescriptive standards refer to the specific Title 24 minimum standards in each end-use
category (cooling, heating, hot water).

" Citation of the Study, year.
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Because these ratios are based on opinions of Title 24 consultants and builders, RLW
reiterates that this is only a broad estimate to correct the difference in prescriptive versus
performance based compliance methods. Inconsistencies in a comparison, conducted in
this report, of the 2002 ENERGY STAR building characteristics and Title 24 consultant
responses in regards to ENERGY STAR building characteristics leads us to believe that
there is added subjectivity to this approach. Ideally, the utilities would compute energy
savings based on the energy efficiency features that would be installed if the builder were
not participating in the program.

Table 4 presents the estimated ratios by each utility and by inland homes and coastal
homes as determined by Itron. This study stated that more electricity savings resulted in
inland regions (Climate zones 8-16) than in coastal regions (Climate zone 1-7). SCE had
the greatest variance between regions where coastal homes had on average, electricity
savings of 42% where as inland homes had an average of 87% electricity savings.?

Gas Electricity Gas Electricity
Utility COASTAL | (Therms) (kWh) Total Utility INLAND | (Therms) (kWh) Total
SCE 58% 42% 100% SCE 13% 87% 100%
PG&E 71% 29% 100% PG&E 58% 42% 100%
SDG&E/SoCalGas 12% 88% 100% SDG&E/SoCalGas 11% 89% 100%

Table 4: Fuel-Type Ratios by Itron Study

RLW applied the ratios shown in Table 4 between fuel-type savings to each utility’s
evaluated total kBtu savings in order to gain an alternate estimate of gas versus electric
savings. Note this methodology is only to account for the difference in gas versus electric
savings, but the combined/total energy savings between the two methodologies remains
equal. Table 5 summarizes the total savings by gas/electric and coastal/inland areas.

The ratios used in Approach B makes evident the favoring of electric savings to gas
savings, which is clearly demonstrated in SCE’s electric realization rate. SCE’s realization
rate under this approach is 123%, while under Approach A it was 49%. Under this
scenario, PG&E is the only utility that has a realization rate of gas or electric fall below
100% (73% gas). Note that one can compare the difference in realization rates by fuel-
type for each utility, except SCE because they do not report gas savings.

Gas Savings (kBtu) Realization Electric Savings (kBtu) Realization
Utility AEAP Estimate]| EM&YV Estimate Rate AEAP Estimate] EM&V Estimate Rate
PG&E 40,329,900 29,549,712 73% 8,496,128 19,860,438 234%
SCE - 7,610,670 N/A 42,998,425 52,940,736 123%
SoCalGas 616,300 933,970 152% 2,930,842 7,567,151 258%
SDG&E 898,800 1,778,598 198% 12,984,793 13,358,655 103%
Total 41,845,000 39,872,949 95% 67,410,187 93,726,981 139%

Table 5: Gas and Electric Energy Savings by Utility using Approach B Methodology

Alternative Indicators of Single Family Program Effectiveness

For this report, RLW encourages readers to not only draw on the realization rate as an
indicator of program success, but to also utilize other metrics that go further than verifying

8 The percentages are the amount of kBtu savings for electric as apposed to gas.
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AEAP claimed savings. Since program implementation budgets and numbers of
participants vary by utility, we have included additional indicators of program cost
effectiveness that are perhaps equally, if not more, important to assess program success.
These metrics provide further insight into the evaluation and use equivalent methodologies
of calculation.

Table 6 presents three indicators of program effectiveness: cost per single family
recruited, cost per 1,000 kBtu saved, and kBtu savings per unit. The data in Table 6
clearly shows SDG&E as having the lowest cost per unit recruited and the lowest cost per
1,000 kBtu saved, however they produced the lowest savings per unit. On the other hand,
SoCalGas saved the most energy per unit, but also had the fewest projects in the program
and highest recruitment cost. SCE had the highest number of single family units in the
program. Although PG&E had the highest cost per 1000 kBtu saved, they had the second
highest energy savings per unit. On average, it cost $1,009 per unit recruited, $83 per
therm (1,000 kBtu) saved, and each home saved on average 12,092 kBtu.

Participating

EM&YV Total | 2002 Single- | Single-Family | Cost Per Unit| Cost per 1000 | kBtu Savings
Utility kBtu Reduction | Family Budget Units Recruited kBtu Saved Per Unit
PG&E 49,410,150 | $ 4,412,000 3,520 | § 1253 | § 89 14,037
SCE 60,551,406 | $ 4,917,183 523418 939 18$ 81 11,569
SoCalGas 8,501,121 | $ 742,000 4321 $ 1,718 | $ 87 19,679
SDG&E 15,137,253 | $ 1,080,066 1,863 | $ 58013 71 8,125
Overall 133,599,930 | $ 11,151,249 11,049 | § 1,009 | $ 83 12,092

Table 6: Alternative Indicators of Program Cost Effectiveness for Single Family
Program

Multifamily Energy Savings

This section presents the preliminary ex post savings for participating multifamily projects.
This includes both low-rise and high-rise multifamily dwellings. The key difference
between these two types of multifamily housing is that high-rise projects are subject to
Title 24’s commercial building standards, while low-rise (3 stories or less) are subject to
Title 24’s residential building standards. For comparison purposes, the multifamily
program is less than half the size of the single family program in terms of claimed (AEAP)
savings.

Table 7 shows the results of the total kBtu savings, comparing the EM&V estimate to the
AEAP filed savings. SoCalGas produced the highest realization rate of 120%, while
PG&E’s and SDG&E’s AEAP Filing were slightly below the EM&V estimate with realization
rates of 98% and 86%, respectively. RLW does not present an overall realization rate for
SCE because their AEAP filing does not include gas savings, while the overall EM&V
estimate does, therefore, making a comparison not possible.

RLW Analytics, Inc. Chapter 1—13



2002 Statewide Residential New Construction

California ENERGY STAR® New Homes Program Phase 1 Report March 1, 2004
Total Savings (kBtu) Realization

Utility EM&YV Estimate] AEAP Estimate Rate
PG&E 8,988,113 9,147,454 98%
SCE* 12,852,193 6,846,963

SoCalGas 16,173,208 13,443,982 120%
SDG&E 17,143,419 19,919,988 86%
Overall 55,156,933 41,314,187

*EM&V Estimate includes both gas and electric savings,
while AEAP estimate is electric savings only.

Table 7: Multifamily Total kBtu Savings by Utility

The approach to estimating gas and electric savings for multifamily housing was the same
as Approach A, discussed earlier in the single family energy savings section. Using this
approach, a comparison of the as-built energy consumption to the prescriptive baseline,
RLW calculated total kBtu savings.

Table 8 shows that SCG had the greatest gas realization rate and PG&E had the greatest
electric realization rate. While PG&E did not meet their projected savings for gas savings
(87%), SDG&E and SCE did not meet their electric savings estimates. Statewide, or
overall, gas measures saved 400,201 kBtu, resulting in a realization rate of 187% when
compared to the utilities AEAP filing. On the electric side, nearly 1.5 million kBtu were
saved, resulting in a 76% realization rate when compared to the utility AEAP filing.

Gas Savings (thm) Realization Electric Savings (kWh) Realization
Utility AEAP Estimate] EM&V Estimate Rate AEAP Estimate| EM&V Estimate Rate
PG&E 88,157 77,039 87% 32,401 125,422 387%
SCE - 82,997 - 668,714 444,621 66%
SoCalGas 80,442 98,539 122% 527,374 617,184 117%
SDG&E 126,298 141,626 112% 712,002 291,128 41%
Overall 214,455 400,201 187% 1,940,491 1,478,355 76%

Table 8: Multifamily Gas and Electric Energy Savings by Utility Using Approach A

Unlike the single family analysis, data to support an Approach B savings analysis is not
available for the multifamily market segment. Since the Itron study did not survey
multifamily market actors, applicable ratios could not be calculated. Therefore, Approach
A was used to determine the amount of gas and electric savings resulting from the
program.

Alternative Indicators of Multifamily Program Cost Effectiveness

Similar to single family, RLW calculated added metrics in order to evaluate program cost
effectiveness. These metrics include the cost of recruitment per participant unit, the cost
of saving 1,000 kBtu, and the savings per multifamily dwelling unit.

Table 9 shows the results of this analysis for each of the utilities. Like the single family
analysis, the SCE EM&V numbers include gas and electric kBtu savings. This
consistency allows us to make equivalent comparisons between utilities.

SCE produced the lowest cost per unit recruited, with an average cost of $248 per unit
participating in the program. PG&E’s costs were nearly 3 times higher than SCE, although
PG&E projects also saved more energy per unit than any of the other utilities. In terms of
cost per energy unit saved, SDG&E had the lowest cost at only $42 per 1,000 kBtu, SCE
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and SDG&E were nearly equal at $58 and $59 respectively, while PG&E faired the worst
at nearly double the other three. The lowest cost per unit recruited was SCE ($248) and
the highest cost per unit recruited was PG&E ($734). Despite PG&E’s high recruitment
cost and cost per energy saved, they did have the highest amount of energy saved for
each ENERGY STAR multifamily unit.

EM&YV Total | 2002 Multifamily | Multifamily | Cost Per Unit] Cost per 1000 | kBtu Savings
Utility kBtu Reduction Budget Units Recruited kBtu Saved Per Unit
PG&E 8,988,113 | § 828,837 1,129 | $ 734183 92 7,961
SCE 12,852,193 [ § 742,000 2,030 | $ 248 1 $ 58 6,331
SoCalGas 16,173,208 | $ 946,608 2,994 [ $ 286 | $ 59 5,402
SDG&E 17,143,419 | $ 728,149 3313 | $ 35918 42 5,175
Overall 55,156,933 | $ 3,245,594 9,466 | $ 343 | $ 59 5,827

Table 9: Alternative Indicators of Program Cost Effectiveness for Multifamily Units

Ex Post Savings Conclusions

RLW has presented two approaches for evaluating gas and electric savings for the single
family program. Each of the approaches has its merits, even though they produce
considerably different energy-specific results. While calculating overall energy (fuel
neutral) savings is equal in both approaches, determining the fraction of savings that is
gas and electric is not. The value of having a reliable approach to dividing gas and
electric savings cannot be underestimated since these are some of the primary inputs that
determine the program’s total resource cost (TRC) test (cost effectiveness testing).
Because of the importance surrounding this issue, the Phase Il EM&V report will utilize
alternative methods and data sources in order to evaluate gas and electric savings
resulting from the program.

Currently the EM&V team is considering a billing analysis, using a non-participant control
group that is currently part of a single family residential new construction baseline study
being conducted by ltron, and the 2002 single family participants of the ENERGY STAR New
Homes Program. Similarly, data from the upcoming Itron baseline study may also be used
to determine what the actual construction baseline is, and how similar it is to either of the
two previously presented approaches (i.e., Approach A and Approach B). Therefore, the
Phase Il EM&V report will delve more deeply into this issue and will make
recommendations for future EM&V methodology for this program.

Because Itron did not study multifamily market actors, RLW did not utilize an alternate
approach to estimate the gas versus electric split for the multifamily analysis. Within
several sections of this report we discuss existing issues related to low-rise multifamily
compliance. Currently, in Title 24, compliance software algorithms allow low-rise
multifamily projects to comply with the ENERGY STAR program compliance margin (i.e.,
15% better than Title 24) with little, and sometime no measures that are above the
prescriptive baseline. Without going into detail, the issues stem from the software
algorithms that compute compliance margins related to fenestration and hot water heating.
The algorithms used by the software are CEC approved calculations, however as part of
the 2005 energy code modifications these problems will be removed. The result of the
code changes will have a significant impact on multifamily builders, no longer will they
enjoy the ease of compliance as they currently do. Builders will be required to design
much more energy efficient buildings than they currently are simply to meet code, not to
mention the added measures they will need to implement in order to reach ENERGY STAR
criteria.
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RLW is not confident that Approach A, used to measure gas and electric savings for single
family, accurately measures the same for multifamily housing.  Multifamily new
construction is a relatively new market to energy efficiency programs in California,
therefore there has been less attention paid to this segment in the past, and as a result
there is less secondary information to be gleaned for addressing this deficiency. Although
a multifamily new construction baseline study was conducted in 2001 in California, the
study was not able to gather enough representative and quantitative data to leverage for
the purpose of understanding actual baseline construction practice. With little other
information available, it is extremely difficult to gauge the accuracy of Approach A for the
same reasons as we mention in the single family discussion.

Since this market will undergo a mandated transformation in 2005 RLW is recommending
continued use of the Approach A method to evaluate energy savings in the multifamily
segment. We believe the cost of conducting an in depth study in order to identify a
baseline that will soon change is an inefficient use of ratepayer funds. Instead, we
recommend leveraging the lessons learned from the single family process of identifying an
EM&V method, we believe these activities will assist in determining the most cost effective
and logical approach to estimating energy savings by fuel type in the multifamily new
construction program.
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Single Family Builders

RLW conducted a single family builder survey analysis in order to provide the California
utilities with a broader understanding of the barriers facing builders with respect to
program participation, builder satisfaction and attitudes toward the program, program
awareness, and builder recommendations.

Concurrent with RLW Analytics’ EM&V of the ENERGY STAR Homes Program, Itron/RER
was conducting the Single Family Residential New Construction Incremental Measure
Cost Study. Similar to RLW’s scope of work, Itron’s study also included a survey of
residential single family homebuilders. Moreover, the ltron builder survey captured much
of the intended survey questions that RLW had planned to ask as part of the ESH
evaluation. Some questions that were not captured by the RER study were related to
builder's impressions, attitudes and understanding of the ESH program, for both
participating and non-participating builders.

Although RLW participated in the survey development, Itron survey staff completed the
majority of the telephone surveys with builders. Responses to questions formulated by
Itron are not included in this report, but they can be found in the Single Family Residential
New Construction Incremental Measure Cost Study report. Responses to questions
formulated for the survey by RLW were developed for both participant and non-participant
builders.

Participant survey questions addressed:

e How participants heard of the program,

e The reasons for program participation,

e Program requirements,

¢ Measures that have been implemented resulting from program participation,

e Program strengths and weaknesses, and

e Program satisfaction and recommended improvements.
Non-participant survey questions addressed:

o Awareness of the program,

o Attitudes toward program,

e Understanding of the program, and

¢ Willingness to participate.

Supplementary SF Homebuilder Telephone Surveys

RLW conducted an additional 14 telephone surveys with participant production builders,
these builders were not included in the Itron survey data. Participant builders were
identified using utility tracking data, which summarized the builders that submitted
applications for program year 2002. RLW compared the Itron completion list to the utility
tracking data to determine which builders were not surveyed. The original survey
instrument was used by RLW, however only questions relating to the ENERGY STAR Homes
program were included as part of the 14 surveys. The added surveys targeted high
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volume, or production builders, e.g., those builders that represented a substantial portion
of residential new construction activities in California.

Survey Analysis

RLW analyzed builder responses to the telephone survey using a statistical software
program called SAS. The survey analysis weights were based on the number of homes
built in 2002 by each individual builder, for both participants and non-participants. All
statistical tests were performed at the 95% level of confidence.

The respondents were asked if they had constructed any homes for the ENERGY STAR
Homes program. Table 10 and Table 11 summarize background information of the 91
builders surveyed. Of the 91 builders, 48% participated in the 2002 ENERGY STAR
program.

Did any of your projects participate % of

in the 2002 Energy Star Program? Respondents n
Yes 48% 44
No 52% 47

Table 10: Percentage of Program Participants

Of the 91 builders, 39% built 101 to 500 single family units, 43% built 100 or less homes,
and less than 20% built more than 500 single family units in 2002. Participant builders
had a higher percentage of very large builders (more than 500 homes) than the overall
average and fewer in the other three builder size categories. However, the differences
between non-participants and participants vary at most by only 10%.

How many single-family new homes did % of all % of Non- % of
your company build in 2002 in CA? Builders Participants | Participants
25 or less homes 10% 11% 9%

26 to 100 homes 32% 34% 30%

101 to 500 homes 39% 40% 36%

501 or more homes 20% 15% 25%

Table 11: Size of Builder by Participant Status

Participant Builder Analysis

Participant builder respondents said that in order to meet ENERGY STAR standards, 88%
installed low e-glass windows, 84% increased insulation, 41% sealed ducts, and 38%
installed an energy efficient HVAC system. These four measures were overwhelmingly
accepted by homebuilders, likely because they offer lower incremental measure cost and
higher returns in energy efficiency than other measures that might also be used to exceed
Title 24 by at least 15%.

RLW Analytics, Inc. Chapter 2—18



2002 Statewide Residential New Construction

California ENERGY STAR® New Homes Program Phase 1 Report March 1, 2004

What measures does your company specify to meet the % of

California Energy Star Homes requirements compared to homes | Respondents

that are designed to just meet Title 24? (n=44)

Low e-glass 88%

Insulation 84%

Duct Sealing 41%

HVAC 38%

Other 4%

Table 12: Measures specified to meet ENERGY STAR

All participant builder respondents were asked if they requested any specific measures
after program participation that they did not ask for previously. The ENERGY STAR homes
program not only looks to bring energy efficient measures into new homes through
incentives, but also hopes that participants will continue to install more energy efficient
measures even without the financial incentives in the future.

Table 13 summarizes the results. Although 32% of the participant respondents stated
they are not specifying any measures after participation in the ENERGY STAR program, a
majority (68%) of builders who took part in the 2002 program have since added more
energy efficient features in their new homes. Of the respondents who did specify
measures after program participation, the most common measures were roof insulation,
high efficiency air conditioners, and high efficiency furnaces. High efficiency air
conditioners not only benefit homeowners with added energy savings, but they also tend
to be less noisy than standard air conditioners.

Water heaters and ACCA duct design were the least common in added measures after
program participation. Perhaps water heaters are not used by builders to exceed Title 24
because they are already installing high efficiency water heaters as standard practice.
The ACCA duct design is a very prescriptive design for ducts and does require a HERS
inspection in order to receive C-HERS Title 24 credits. Such inspections, and the rigid
formula of design, may be deterring some builders from installing this particular measure
in order to gain only marginal energy efficiency benefits. However, about 18% of
participant builders are continuing to seal ducts in their new homes.
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As a result of what you have learned through the program, are % of
there any measures you now typically specify for all of your homes | Respondents
that you did not previously? (n=44)
None 32%
Yes 68%

Of those who did specify, % of Respondents

Roof Insulation 62%
High Efficiency Air Conditioner 60%
High Efficiency Furnaces 55%
Radiant Barriers 43%
TXV- Thermostatic Expansion Valves 30%
High Performance Glazing 23%
Sealed Ducts 18%
Other 7%
ACCA Duct Design 2%
Water Heaters 1%
Do not know -

Table 13: Requested Measures by Builders as a Result of Program Participation

Table 14 indicates 63% of builder participants believed the construction cost of ENERGY
STAR homes to be more than the cost of non-ENERGY STAR homes. Of those who
indicated ENERGY STAR homes to be higher than non-ENERGY STAR homes, the vast
majority of the respondents stated a 1% to 5% increase in construction costs. ENERGY
STAR homes produce benefits in the long run, but costs are incurred during initial
construction. Consequently, it is key that homeowners are aware that they are investing in
a more efficient home in order to reap savings in future years through reduced electricity
bills and longer life spans on less utilized equipment such as air conditioners and
furnaces.

On average, how does the construction cost % of

on an Energy Star home compare to that of | Respondents
an equivalent non-Energy Star home? (n=44)
More 63%

Do not know 35%
About the Same 2%
Less -

Table 14: Construction Cost of an ENERGY STAR vSs. a non-ENERGY STAR home

All participants were asked how they first learned about the ENERGY STAR program and
Table 15 shows that 42% of the builders found out through a Title 24 consultant. Title 24
consultants work very closely with the new homes construction industry and may have
similar, if not more, builder contacts than the utilities. About 39% of participant builders
became aware of the ENERGY STAR program through trade shows.

About one third of the respondents stated that they learned about the program through a
utility representative. Since the utilities implemented the ENERGY STAR program, it is
logical that the utilities were a primary source that raised awareness of the program.
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Most other means served as supplementary conventions to disseminate program
information. None of the respondents who participated in the 2002 program learned of the
program through newspapers, television commercials, radios or signs. Coincidently, these
means were likely the most costly methods of reaching a broad audience, but evidently an
ineffective one. However, these marketing tools should not be undervalued because it
may have indirectly enhanced program success in that it may have increased homebuyer
awareness of ENERGY STAR and possibly supported sales of these homes.

Because of the utility’s influence, it is key to the program’s success that the utilities reach
out to the maximum number of builders who would most benefit from participation.

How did you first become % of
aware of the Energy Star Respondents
homes program? (n=44)
Title 24 Consultant 42%
Trade Show 39%
Utility Representative 33%
Other Builder 30%
Do not know 8%
Utility Website 5%
Other builder 3%
Other 2%
Pamphlet 2%
EPA Website 1%
Bill Insert 0.4%
Friend -
Newspaper -
Television commercial -
Radio -
Sign -
Refused -

Table 15: Awareness of ENERGY STAR Program

Table 16 indicates the respondent’s motivation to participate in the program. About 69%
of the respondents stated financial incentives as their primary reason for joining the
program. However, about half of the respondents stated that the differentiation in the
market place as a benefit and 46% of the respondents also indicated the advertising
partnership as a catalyst to participate in the program. In essence, these secondary
benefits help increase the new home’s selling price, which increases the builder’s profits.
Part of the utility’s marketing strategy in the ENERGY STAR program was to help builders
and new homebuyers realize the financial benefits of energy efficient measures. Ideally,
the builders and homebuyers will recognize that the energy savings heavily outweighs the
marginal added cost of energy efficient building measures and support building energy
efficient homes without subsidies.

Other reasons for pursuing the ENERGY STAR homebuilder program included:
More sophisticated buyers are asking questions about energy savings.
To gain the ENERGY STAR brand/logo.
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Consumers look for energy efficient homes, as a result of California's energy crisis.

What were your motivations for participating % of

in the 2002 California Energy Star New Homes | Respondents
program? (n=44)
Financial Incentives 69%
Differentiation in the market place 51%
Other 49%
Advertising Partnership 46%
Third-party inspections and recognized labels 32%

A means to achieve 2001 Title-24 compliance 3%

Do not know -

Table 16: Motivation in Participation

Table 17 indicates whether or not builders believed the ENERGY STAR program had any
impact on the sale and/or marketability of the home. None of the respondents claimed the
program had a negative impact on the marketability of the homes, where as 79% indicated
a positive impact on the marketability. The vast majority of builders and buyers recognize
the added value of a more energy efficient home. The actual implementation of the
energy efficient measures is as important as educating buyers and builders on the long-
term energy savings and benéefits.

How would you characterize the impact of the % of
Energy Star label on the marketability of a home? | Respondents
Would you say that the Energy Star label has... (n=44)

A positive impact on the marketability of homes 79%

No impact on the sale of home 21%

A negative impact on the marketability of home -

Do not know/Not sure -

Table 17: Impact of Program on Marketability of Homes

Table 18 reveals whether or not respondents found participation in the program to be
helpful in gaining market exposure. More than half of the participant builders believed that
it did increase market exposure. However, about 35% did not believe that the program
helped them gain marketing exposure. It may be that these builders preferred to use their
own marketing materials with their company name rather than using welcome mats or
table tents with the ENERGY STAR logo. In addition, it is difficult to measure the marketing
success or failure by comparing the sales of ENERGY STAR homes to non-ENERGY STAR
homes since they all seem to be selling well in this market. Part of the reason is that the
residential real estate market has been so strong for the past several years.
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Has participation in the program % of

helped you get more marketing Respondents

exposure? (n=44)

Yes 55%

No 35%

Possibly 9%

Do not know/Not sure 1%

Table 18: Market Exposure through Program Participation

Table 19 summarizes what, if any, types of marketing support respondents received. A
maijority of the builders (87%) did receive some type of marketing support. Point-of-sale
brochures (62%), ongoing advertising support (55%) and Comfort Wise sales training and
support (51%) were the highest-ranking responses. Marketing tools help educate both
homebuyers and builders about the benefits of ENERGY STAR. About 13% stated that they
received no marketing support.

% of
Which of the following types of marketing support have you Respondents
received from the program? (n=44)
Point-of-sale brochures 62%
Ongoing advertising support 55%
ComfortWise sales training and support 51%
Model "Grand Opening" assistance by ComfortWise staff 48%
Enhanced builder image and reputation as an environmentally friendly
builder 24%
Developed a reputation for quality construction and cutting-edge
technology 21%
World Wide Web page with links to ComfortWise and your web site 14%
None 13%
Do not know 9%
Video 8%

Table 19: Marketing Support Received from Program

Participants were asked to rate the degree of program satisfaction from 1 to 5 with one
meaning “very unsatisfied” and five meaning “very satisfied.” Table 20 summarizes the
results. Respondents were most satisfied with the ‘Communication with Utility’ with an
average score of 4.07. Overall program satisfaction was 3.62, which indicates satisfaction
with the program is slightly above average.

Only the advertising partnership scored below average at 2.71 by participant builders.
Since 13% of the respondents did not receive any advertising support, it may be that
utilities must increase their outreach to support ENERGY STAR builders. Respondents who
scored the advertising partnership satisfaction below a three commented that they did not
receive any support or the support was not adequate in differentiating their homes.

Although the amount of incentives section received an average score of 3.08, a significant
number of respondents scored it with below average satisfaction because they either felt
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the amount was not sufficient to cover the additional costs or felt the program was
unreliable due to its limited funding and timeline.

The respondents, who were dissatisfied, with the application documentation, third party
inspections and certification process, believed that this process took too much time and
slowed their construction progress. In addition, a significant number of participant
respondents criticized the program for running out of money just as they met the ENERGY
STAR requirements.

Program Satisfaction Average|Standard
Rating* | Error n
Amount of Incentives 3.08 (0.40) 43
Adpvertising Partnership 2.71 (0.24) 38
Third Party Inspections 3.44 (0.62) 41
Certification Process 3.64 (0.57) 41
Application Documentation 3.38 (0.30) 43
Required Margin of Compliance 4.02 (0.41) 42
Incentive Processing and Payment 3.19 (0.28) 38
Communication with Utility 4.07 (0.16) 42
Overall Program 3.62 (0.33) 43

Table 20: Statewide Program Satisfaction
*Responses provided on a scale of 1 to 5 with a 1 meaning “not very satisfied” and a 5 meaning “very
satisfied.” Values are weighted means, with weighted standard errors in parentheses.

RLW calculated program satisfaction average scores with its standard error in
parentheses for each geographic region to better target each builder's needs based on
where they built homes.

For the amount of incentives (overall average 3.08), builders in the north coastal area
were least satisfied with this aspect, with an average score of 2.25. In 2002, PG&E
committed all of its program funds by August 2002. Builders who found out about the
program after that date had to wait until the 2003 program was funded to see whether any
incentive benefits would be available. Some of the verbatim from respondents stated:

Amount is not enough.

The program ran out of money.

It costs a lot more to meet rebate and rebate is not significant enough.
The cost of energy efficient equipment is much more than the rebate.

There appears to be a misconception among builders that the incentive is supposed to
cover the cost of building to ENERGY STAR requirements. The program may want to focus
more on providing information to builders that educates them on all aspects of the ENERGY
STAR partnership in order to overcome this participation barrier.

Advertising partnership (statewide average 2.71) scored lowest in the north coastal region
with an average of 2.15. The highest score in this category was in the desert region at
3.04. It seems that most regions were marginally satisfied with the utility advertising
partnership. This should be an area the utilities concentrate efforts on improving in order
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to convince builders that participating in the program will lead to greater home
marketability and product differentiation.

For third party inspections, the south coastal and desert regions scored their program
satisfaction at 4.00 and 4.84, respectively. North coastal builders scored their satisfaction
with third party inspections the lowest with 2.16. The PG&E program manager and
builders indicated some frustration due to the lack of active CHEERS raters in this region
of California.

In the categories of certification process, application documentation, required margin of
compliance, incentive processing and payment, the north coastal builders scored below
three on average. However, north coastal builders did score communication with utility
and overall program satisfaction higher than the statewide average. Perhaps the low
scores from the north coastal builders with respect to program incentives and required
margin of compliance stem from the mild climate. Due to the low number of cooling degree
days in the north coast climate zone, builders are likely required to specify a greater
number of efficiency measures in order to meet the program requirements of 15% or more
efficient than Title 24, than are their warmer climate zone counterparts.

Program Amount of| Advertising | Third Party | Certification| Application Requ}red Incel.ltlve Communication| Overall
. . . . . . Margin of | Processing and . T
Satisfaction Incentives | Partnership | Inspections Process |Documentation >, with Utility | Program
C Payment

3.08 2.71 3.44 3.64 3.38 4.02 3.19 4.07 3.62

Statewide (0.40) (0.24) (0.62) (0.57) (0.30) (0.41) (0.28) (0.16) (0.33)
n=43 n=38 n=41 n=41 n=43 n=42 n=38 n=42 n=43
2.25 2.15 2.16 2.27 2.49 2.50 2.28 4.34 4.01

RMST CZ 1

(North Coastal) (0.76) (0.74) (0.89) (0.80) (0.93) (0.95) (0.82) (0.35) (0.28)
n=11 n=11 n=10 n=11 n=11 n=10 n=9 n=10 n=10

T o o B o

(South Constal) | (240|039 (0.55) (©0.56) (0.39) (0.52) (0.29) (0.1 ©0.07)
n=18 n=15 n=18 n=17 n=18 n=18 n=17 n=17 n=17
2.72 2.67 2.93 3.00 3.71 3.72 3.43 3.95 3.13

RMST CZ3

(South Inland) (0.50) (0.35) (0.57) (0.65) (0.25) (0.22) (0.23) (0.33) (0.59)
n=18 n=12 n=17 n=1+ n=17 n=17 n=16 n=17 n=18

RMST CZ 4 2.82 2.69 2.28 3.32 3.94 4.22 3.95 4.11 3.26

(Central Valley) (0.49) (0.21) (0.52) (0.74) (0.38) (0.24) (0.44) (0.39) (0.59)
n=13 n=14 n=13 n=13 n=14 n=14 n=13 n=14 n=14
3.93 3.04 4.84 4.86 3.12 4.85 3.10 4.03 4.02

RMST CZ5

(Desert) (0.08) (0.06) (0.18) (0.16) (0.14) (0.17) (0.14) (0.06) (0.04)
n=7 n=5 n=6 n=6 n=6 n=6 n=6 n=6 n=7

Table 21: Program Satisfaction by each Region
* Responses provided on a scale of 1 to 5 with a 1 meaning “not very satisfied” and a 5 meaning “very
satisfied.” Values are weighted means, with weighted standard errors in parentheses.

Participant builders were asked whether they experienced any barriers to certifying their
new homes and 48% claimed they did. Of those respondents, about 38% stated that the
program timeline as a barrier to certification. Again, this response rate reinforces the
previous sentiments in regards to program instability being a chief component to program
dissatisfaction and program barrier to participation. About half of the verbatim responses
coded as “other” also expressed frustration due to the uncertainty or funding limitations.
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Have you experienced any barriers to certifying % of
homes under the Energy Star New Homes Respondents
program? (n=44)
No 52%
Yes 48%

Of those who responded "yes," % of Respondents
Program Timeline 38%
Other 35%
Verfication Requirements 3%
Product Availability 3%
Inspection Costs 1%
Do not know -

Table 22: Barriers Experienced by Participant Builders

Participants were asked to indicate their reaction to the listed statements through a score
where a “1” means “completely disagree” and a “5” means “completely agree.” Table 23
states the average score given for the following statements to help determine potential
program barriers to participation. The following averages reflect the responses of

participant builders only.’

Participants most strongly disagreed to the notion that energy efficient equipment is harder
to find than standard equipment (1.76), that it is difficult to find qualified contractors that
understand how to comply with ESH (1.60) and that the added cost of building ESH
outweighs all other benefits of program participation (1.91). Participants somewhat
agreed that they gained differentiation in the market place as an ESH builder (3.90).

®In the non-participant section, RLW asked non-participant builders to rate the same statements and
compares the scores to participant builders.
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Stat ¢ Average | Standard
ALCMmEnts Rating* Error n

Staying Current on construction options to meet ENERGY

STAR criteria is difficult. 231 (0.48) 44

Difficult to find qualified contractors that understand how

to install and/or comply with ES. 1.60 (0.24) 44

Program requires measures that are not cost-effective in

new home construction. 3.09 (0.31) 44

Most homeowners do not consider benefits of long-term

energy savings. 2.51 (0.60) 42

Differentiation in market place as an ENERGY STAR

homes builder benefited my business. 3.90 (0.51) 42

Homebuyer satisfaction is greater among my ENERGY

STAR homebuyers than other buyers. 3.37 (0.34) 30

My ENERGY STAR homes sell faster than my non-

ENERGY STAR homes. 3.10 (0.41) 28

Construction costs of ENERGY STAR homes are equal or

less than those of my non-ENERGY STAR homes. 1.92 (0.37) 40

The added cost of building ENERGY STAR homes

outweighs all other benefits of program participation. 1.91 (0.33) 42

Energy efficient equipment is much harder to find than

standard equipment. 1.76 (0.40) 43

Table 23: Program Barriers
* Responses provided on a scale of 1 to 5 with a 1 meaning “completely disagree” and a 5 meaning
“completely agree.” Values are weighted means, with weighted standard errors in parentheses.

Non-Participant Builder Analysis

RLW also interviewed builders who did not participate in the ENERGY STAR program in
order to better understand potential program barriers. Although respondents did not
participate in the program, the majority, 94%, were aware of the California ENERGY STAR
Homes program. One may conclude that most single family builders were not
discouraged in participating because they did not know it existed.

Have you heard of the % of
California Energy Star Respondents
program? (n=47)
Yes 94%

No 6%

Table 24: Program Awareness among Non-Participants

Those who were aware of the ENERGY STAR program first learned about it through various
means. Fourteen percent of builders learned about the program through a utility
representative, while 3% learned about it through the trade show. Of the 10% who
responded “other,” respondents learned of the program through other companies that they
did business with and magazine advertisements.
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How did you first become % of
aware of the Energy Star | Respondents
Homes program? (n=47)
Utility Representative 14%

Do not know 11%
Other 10%
Pamphlet 3%
Trade Show 3%
Title-24 Consultant 4%
Bill Insert 2%
Utility Website 2%
Other builder 1%
Television Commercial 1%
Radio 1%
Friend -

EPA Website -

Newspaper -

Sign -

Table 25: Awareness of ENERGY STAR Program among Non-Participants

When non-participants were asked why they did not participate in the 2002 ENERGY STAR
program, they responded:

Lack of Interest, Awareness or Time

We haven't learned enough about the program. | do know that the program comes and
goes and sometimes money is available and sometimes money runs out.

Just not interested.
I'm not interested at all. I'm interested in building homes, not going after rebates.
| just haven’t had enough time to review the program requirements.

Company hasn't done so in the past. Not that aware of the program and that's why we
don't participate. At this time, we’re not in learning more about the program.

Not enough time. | haven't had time to really look into it, | don't know much about the
program.

It is an issue with my boss, the company's owner, who does not want to get involved
with the program.

I haven't had time to research the program. I've heard of it but don't know much about
it.

We have not had the time.

It just hasn't been brought to our attention. We do not know other builders who use it -
it's a very competitive market in the production builders. We don’t do something unless
the competition does it.

We would have participated if we were contacted about the incentive. But we are a
small company and nobody seems to know about us.
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High Cost and Incentive-Related Issues

It does not offer us enough incentive for participation. Our homes are built to ENERGY
STAR program requirements, but participation in the program is not worth it because of
having to pay a third party for certification.

In the past the rebates were not enough to justify participation in the program.
They became cumbersome and not user-friendly. It's time consuming and costly.

It's just one more thing to do that costs us time and money. We pride ourselves on
building great homes that exceed T24 standards and in order to meet the ENERGY STAR
requirement, we would have to add equipment at a higher cost to us.

The timing and money involved. It also takes a longer time to go through the
inspections process.

Expense -there is no return on investment in participating in the program.
The outlay of money cannot be made up in sales to first-time homebuyers.
The cost to install is much greater than the rebate we would get from it.

Not enough financial return to us for the time we have to expend. Every home we build
is a custom home; for every home, we would have to submit a separate plan.

Lack of Program Funding
When | went to apply for the program, | was told it is no longer available.

The cost and reliability of the program - it may be here one year then not available the
next. Funding may not be available to us in the middle of a project; if that happens we
can’t downgrade any of our plans.

Lack of funding. We tried it in 2001 and built to ComfortWise standards then the
program ran out of money. | was short-changed in the deal. | put in lots of effort, time
and money only to not have the incentives available to me.

We didn't have any active projects that met the timeline for participation.

We do what the program requires anyway. I've been through the mill on the rebates
programs. | increased what | was spending on equipment only to have the funding not
made available to me because the program ran out of money.

Other

For most projects, PG&E does gas and Merced does the electric. In an upcoming
project, | am going to recommend we participate in the program, because it will be the
first time in many years that PG&E will provide both gas and electric.

It's a difficult effort with as many houses as we build. It's a nightmare, not worth it. We
didn’t see the benefit, though we may change our minds at some point.

Actually we will participate in the program soon, we just got a job where, due to
developer requirements, we’re going to have to exceed T24. Since we have to exceed
T24 anyway, we figured we might as well get the money from the ENERGY STAR
program.

Company philosophy. We always meet or exceed T24 but we are not interested in
exceeding requirements to the level of ENERGY STAR.
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We have custom homebuyers.
We do incorporate the concept of ENERGY STAR requirements.

A majority of the respondents (68%) stated that their company would benefit from training
on how to cost-effectively meet the program requirements. Eighty percent of the 68% said
that such training would likely increase the participation of their company or participation of
other developers.

Non-participants were asked to rate several program aspects from one to five with one
meaning “not a barrier” and five meaning “large barrier.” Table 26 compares their
weighted average of non-participant responses to participant responses.”® On average,
non-participants rated the amount of incentives at 2.60 (where one means not a barrier)
and participants rated it at 2.92 (where one means very satisfied). However, the
difference in the two averages is not statistically different from zero with 95% confidence.

Responses between non-participants and participants were not statistically different for
third party inspections and certification process with 95% confidence. However, non-
participants rated each of these aspects higher as a barrier, on average than participants.
The descriptive answers to why builders did not participate commonly sited the paperwork
and inspection hassles as reasons. Builders felt that in order to stay competitive, they
could not afford to add in inspections to receive ENERGY STAR recognition and incur extra
costs for these inspections. This sentiment may be captured in the high scores in the third
party inspection and certification process categories.

Communication with utility scored above average satisfaction (1.93) by participants and
slightly more of a barrier to program participation by non-participants (2.21)—an average
difference of 0.27. Although the average scores are not statistically different, it may be
worth noting that non-participants perceive communications with utilities as a bigger issue
than it would likely be if they did participate.

"% The response scale was reversed to correctly match the non-participant scale. For participant
response averages in this section, one means “very satisfied” and five means “very unsatisfied.”
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Barrier to Program Avg. for Non- Avg. for
Participation Participants* | Participants®™

243 n/a
Understanding of Program (0.22) n/a
n=41 n/a
2.60 2.92
Amount of Incentives (0.30) (0.40)
n=39 n=43
3.45 2.56
3rd-Party Inspections 0.27) (0.62)
n=40 n=41
343 2.36
Certification Process (0.22) (0.57)
n=38 n=41
Program Application 20 Zg Z §20
Documentation (0.32) (0.30)
n=38 n=43
2.45 1.98
Program Required Margin 0.30 0,41
of Compliance (0.30) (04D
n=35 n=42
2.21 1.93
Communication with Utility| (0.24) (0.16)
n=38 n=42

Table 26: Comparison of Program Satisfaction between Participants and Non-
Participants
*Responses provided on a scale of 1 to 5 with a 1 meaning “not a barrier” and a 5 meaning “large barrier.”
Values are weighted means, with weighted standard errors in parentheses.

In order to better target non-participants, RLW calculated average scores and standard
errors to rate program barriers for each major geographical region. In regards to the
understanding of the ENERGY STAR program, all regions rated it as ‘below average’ or
‘neutral’ barrier to program participation. Although almost all non-participants had some
understanding of the ENERGY STAR program and felt that understanding the program was
not a significant barrier. Their verbatim responses indicate that more education and
knowledge about the benefits of energy efficiency and the relatively quick turnaround with
certification may alter their viewpoint on participation.

The amount of incentives, the next column in Table 27, is a larger barrier to participation.
Most notably in RMST climate zone 1, where the average score is 4.28. Conversely, the
south coastal zone scored the lowest barrier rating in this category, at 1.47. Builders in
the remaining climate zones rated this to be somewhat of a barrier, with scores ranging
between 2.4 and 2.8.

Third party inspections appear to be viewed as a participation barrier in all climate zones,
where average scores ranged between 3 and 4.9. Builders may have had some bad
experiences with third party inspectors, as evidenced by the highest statewide average
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score (3.45). Application documentation scored the second highest score, or is the second
biggest barrier according to the responding non-participant builders.

Less of a barrier is the required margin of compliance and communication with utility, with
statewide average scores of 2.45 and 2.21, respectively. Other than ‘understanding of the
program’, these two types of barriers scored the lower than the other barriers listed.

Required
Program Understanding | Amount of | Third Party | Certification Application Ma(ll'gin of Communication
Satisfaction of Program Incentives | Inspections Process Documentation | Compliance with Utility
2.43 2.60 3.45 3.43 2.78 2.45 2.21
Statewide (0.22) (0.30) (0.27) (0.22) (0.32) (0.30) (0.24)
n=43 n=39 n=40 n=38 n=38 n=35 n=38
1.91 4.28 2.99 2.89 2.61 2.75 2.47
North Coastal (0.23) (0.35) (0.49) (0.36) (0.26) (0.41) (0.40)
n=11 n=9 n=10 n=10 n=11 n=9 n=11
2.95 1.47 4.89 3.64 1.88 1.61 1.18
South Coastal (0.07) (0.37) (0.14) (0.32) (0.30) (0.45) (0.16)
n=>5 n=5 n=5 n=5 n=5 n=5 n=5
2.46 2.39 3.70 3.27 2.21 2.41 1.93
South Inland (0.28) (0.28) (0.40) (0.40) (0.35) (0.28) (0.36)
n=16 n=16 n=16 n=14 n=13 n=14 n=15
2.44 2.60 3.17 3.56 3.16 2.55 2.48
Central Valley (0.37) (0.44) (0.36) (0.29) (0.45) (0.47) (0.30)
n=18 n=18 n=18 n=18 n=18 n=16 n=16
2.80 2.81 4.49 3.47 1.71 1.57 2.00
Desert (0.27) (0.49) (0.40) (1.19) (0.42) (0.49) (0.00)
n=3 n=3 n=3 n=3 n=3 n=2 n=3

Table 27: Program Satisfaction by Region
* Responses provided on a scale of 1 to 5 with a 1 meaning “not a barrier” and a 5 meaning “large barrier.”
Values are weighted means, with weighted standard errors in parentheses.

RLW asked non-participants to rate their level of agreement with a series of statements.
Table 28 compares the average scores of non-participants to participants.

Builders were asked to respond to two general types of barriers—practical issues and cost
barriers. Overall, builders felt the costs related issues to be a greater barrier than the
practical issues (although the difference is not statistically different).

Based on the average response, participant builders do not find that staying current with
options to meet ENERGY STAR criteria is a barrier (2.31 average). This is likely because in
most cases the participant builders receive construction advice from turnkey companies
that provide this as part of their service to the builders. Based on the evidence show in
Table 28 builders also do not believe finding qualified contractors is a barrier to program
participation. Again, because of the full range of services the turnkey companies provide,
this potential barrier has likely been removed. Lastly, the ability to find energy efficient
equipment does not appear to be a barrier. One might conclude from these participant
responses that practical issues are not as important of issues as are cost barriers.

Table 28 lists a number of statements related to cost barriers. The fourth statement on the
list suggests that builders somewhat believe that the cost of the measures to comply with
ENERGY STAR standards are not cost effective (3.09). Similarly, participant builders
believe, though less strongly, that the construction cost of an ENERGY STAR home is more
than a non-ENERGY STAR home. All other cost barriers scored lower than 2.5, suggesting
that the builders do not see the other cost statements as a barrier to participation. These
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findings suggest that cost barriers related to construction material procurement and total
construction costs are likely the number one barrier that deters these builders from
participating in the future.

Statements’ Avg. of Non- Avg. of
Participants | Participants
Practical Barriers to Program Participation
) i 2.65 2.31
Staying current on options to meet Energy Star .15 0,43
criteria is difficult. 0.5 (0.4
n=39 n=44
2.51 1.60
It is difficult to find qualified contractors. (0.23) (0.24)
n=40 n=44
Energy efficient equipment is much harder to find i)zz ;)Z{?)
than standard equipment. (0.22) (0.40)
n=41 n=43
Cost Barriers to Program Participation
Energy Star Homes requires measures that are not 3.09 3.09
cost-effective. (0.20) (0.31)
n=39 n=44
, 2.93 2.51
Most homeowners do not consider benefits of long-
term energy savings. (0.25) (0.60)
n=41 n=42
. 2.37 1.92
Construction costs of Energy Star homes are equal or 0.36 0,37
less than those of my non-Energy Star homes. (0.36) (0.37)
n=40 n=40
o 3.03 1.91
The added cost of building Energy Star homes
outweighs all other benefits of program participation. (0.24) (0.33)
n=37 n=42

Table 28: Comparison of Opinion between Participants and Non-Participants

RLW asked non-participants whether they had any suggestions or comments about the
ENERGY STAR program. Their verbatim comments are summarized below:

It seems that lately the utility companies don’t really push the programs as much.
It used to be that the gas and electric companies were always there with different
programs going on, pushing programs on the radio, but lately you don’t hear much.

My only suggestion would be to make it user-friendly and include as many types of
equipment options as possible. That’s the easiest way to comply.

Make the requirements easier for larger homes.

The program needs to be simplified, and more information needs to be
disseminated through marketing.

Make the program simpler. Provide us with the specification on ducting and
HVAC, etc. to meet the program requirements and have HVAC contractor certify

RLW Analytics, Inc. Chapter 2—33



2002 Statewide Residential New Construction
California ENERGY STAR® New Homes Program Phase 1 Report March 1, 2004

the work. The utility can test the HVAC contractors on an annual basis to make
sure they are qualified.

Just make is simpler and easier for a builder to not necessarily comply but to
implement and take advantage of the program, while still being cost-effective to the
home industry. It'd be nice if they gave us a generic idea based on areas and
house types.

Have representatives come in and talk to us at our office.

There should be an outreach and education program for builder and primarily for
vendors.

Need more communication between directors of program and builders.
Educate builders about the program.

It is too hard to implement on the construction line.

The application needs to be simplified and the incentives must be higher.

The program can be beneficial. The subsidy should be increased to the point that
it covers the cost to participate.

We would happily do it if it didn’t cost so much or cause more delays. It’s the third
party inspections—they have to be scheduled between those we already have.

When given incentives to make an energy efficient home, they give a rebate to a
builder or buyer, but contractors just increase price to offset the rebate. The
market destroys rebates.

Get a representative that will work with us on it. Don’t change the program start
dates every year. In the past, we have applied to the program only to be told that
we started building too late.

It’s a good intellectual idea, but it is hard to sell to builders. There is no return for
the investment of time and money put into the program.

They should try to get the rebate a little closer to the cost. | think that would be
more of an incentive to get builders to work with the program.

Convince my boss that it is worth it. I'd like to participate but my boss does not
think the time spent on it is worth it.

RLW finally asked non-participants whether they had any suggestions for generating more
builder interest in the ENERGY STAR program. Below is a sampling of the builder
comments:

Provide a list of builders who are participating in it so | could call them up and ask if
it works. It's OK to put in 50% extra cost as long as you get it back. | want to be
able to make sure it pays to participate.

Send out a Representative, and conduct follow-up phone calls.

Send a representative out to different builders so they can sit down and talk out all
aspects of the program.

More in publications such as the builders’ magazines.
Have some seminars.
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Training to the building industry at the local level. Create more interest at the local
level as opposed to the national level.

Educate the vendors.

Make it simple. Most builders have a Title 24 consultant anyway, so get rid of the
third party process. Let's put that money into more efficient HVAC equipment.
Have the utility Rep come in and check our T-24 compliance.

Educate the builders and architects about the program requirements.

| haven't heard any advertising about the program at all, so maybe it should be
advertised.

Increase the amount of the incentives, to make participation in the program
worthwhile.

They need to make the incentive more appealing.

| always said to Consul that marketing dollars is the best way. Marketing materials
don't appeal to purchasers. We look at the bottom dollar.

If the program had a "break-even" point to the builder and also a realize-able
marketing benefit, this would help the builder.

Tell them they will save money. Usually it seems too complicated to do it. We
make the homes faster than we get the $800.00 incentive.

Show how it will save the homeowner money, and not cost the builders any more
time or money.

Primary Decision-Maker

The following table shows the breakdown of responses given when the respondents were
asked who is the primary decision-maker in their organization with regard to participation
in these types of programs.

% of Non-

Primary Decision-Maker Participants
Company Owner, President 50%

VP or Director of Construction 32%
Other 18%

VP or Director of Sales/Mktg 14%
Project Manager 5%
Architect/Engineer -

Title 24 Consultant -

Table 29: Primary Decision-Maker
Below are some of the ‘Other’ responses provided:

It's a team effort - | would review it first then the construction Manager, and finally
the President - and we would come to a mutual agreement.

Purchasing Manager

Superintendent
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Unaware of Program

There were three non-participant builder respondents who stated that they were unaware
of the program. All three stated that they are interested in learning more about the
program. Of the 47 non-participants, 49% were interested in learning more about the
program. When asked about their preferred method of contact, 50% of respondents
stated email, while another 36% said print material by mail, and another 27% said that a
phone call would be a preferred method of contact.

Single Family Builder Conclusions

The CA ENERGY STAR program certified over 10,000 single family units in 2002 as ENERGY
STAR compliant. RLW asked single family builders who participated in the program and
also those who did not participate to comment on the CA ENERGY STAR program. Over
three-fourths of the participant builders believe the program made a positive impact on the
marketability of the new homes. Over two-thirds of the participants also stated to have
changed their building measures to include energy efficient building practices as a result
of program participation. The overall program satisfaction scored an average of 3.62
(where 5 was the most satisfied) and the communication with utility averaged at 4.02. A
significant number of builder participants stated that a greater advertising partnership
would be beneficial. In regards to the cost of ENERGY STAR homes, participant builders did
not generally think that it was difficult to find qualified contractors or to find energy efficient
equipment. They did agree, in general, that the cost of ENERGY STAR homes was slightly
higher (about 1-5%) than equivalent non-ENERGY STAR homes.

The vast majority of builders who did not participate in the 2002 ENERGY STAR program
were aware of the program. Non-participants scored third party inspections and
certification process as the highest barriers to program participation. In addition, some
builders were not satisfied with the communication with utility aspect. These three aspects
may be useful to concentrate on to gain a greater pool of builders in future program years.

Some single family builders (both participants and non-participants) stated they were
ENERGY STAR compliant, but did not certify homes as ENERGY STAR due to two reasons.
They either did not want to go through the documentation process due to the costs and
time involved or could not participate in the program because funds were depleted. To
improve builder satisfaction, the utilities should seek to have more consistent program
funding availability to ensure all builders who meet the ENERGY STAR requirements may
participate.
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3. Multifamily Builders

RLW conducted a multifamily builder survey analysis in order to provide utilities with a
broader understanding of the barriers facing builders with respect to program participation,
builder satisfaction, attitudes toward the program, program awareness, and builder
recommendations.

RLW developed questions for both participant and non-participant multifamily builders.
Participant survey questions addressed:

e How participants heard of the program,

e The reasons for program participation,

e Program requirements,

e Measures that have been implemented resulting from the program,

e Program strengths and weaknesses, and

e Program satisfaction and recommended improvements.
Non-participant survey questions addressed:

o Awareness of the program,

o Attitudes toward program,

e Program Barriers,

e Understanding of the program, and

o Willingness to participate.

The surveys conducted with multifamily builders sought to characterize the
aforementioned issues for both low-rise and high-rise multifamily projects. One of the key
differences between low-rise and high-rise multifamily projects relates to Title 24
compliance. High-rise projects, 4 stories or more, are required to comply with commercial
Title 24, while low-rise projects are subject to residential Title 24 standards. A qualitative
analysis is provided in this section for the high-rise builders because RLW was only able
to execute surveys with a limited number of high-rise builders, as Table 30 shows. Of the
60 surveys completed, only two respondents reported building high-rise exclusively, while
one other respondent reported building both high-rise and low-rise, with the maijority being
high-rise.

Six other builder respondents also reported building high-rise projects, however the
majority of their projects were reported to be low-rise. Since the projects of these six
builders are dominated by low-rise construction, and because the survey instruments were
not separate (i.e. low-rise/high-rise), we have included their responses to the survey within
the low-rise multifamily builder analysis.
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Number of
Multifamily Housing Builder Respondents Respondents
Exclusively Low-rise Construction 51
Exclusively High-rise Construction 2
High-rise and low-rise dominated by low-rise 6
High-rise and low-rise dominated by high-rise 1
Total 60

Table 30: Types of Multifamily Builder Respondents

RLW Analytics interviewed a total of 60 multifamily builders that built various types of
housing. The maijority of the builders (95%) constructed at least some low-rise housing.
Of those who built low rise housing, on average, low-rise housing constituted 97% of all
their multifamily housing built in 2002.

Only 14.5% of the multifamily builders surveyed had experience constructing high-rise
units in 2002. Of those builders that build high-rise units, high-rise housing made up an
average of 40% of each builder’s projects in 2002. The remaining 60% of the projects
built by high-rise builders was reported to be low-rise multifamily housing projects.

% of Respondents Respondents' % by
Constructing Type Each Housing Type
Low Rise Multifamily Housing (n=59) of Housing
For Sale/Condo/Townhouse 10% 9%
Market Rate Rental 29% 10%
Affordable/Moderate Income Rental 85% 75%
Student Housing/Single Room Occupancy 7% 4%

Table 31: Low Rise and High Rise Builders

Table 32 summarizes low-rise multifamily housing built by respondents. About 85% of all
low-rise builders constructed wunits for affordable/moderate income rentals.
Affordable/moderate income housing represents 75% of total units builders built by
respondents.

Few low-rise multifamily builders (10%) concentrated the majority of their efforts on
constructing condos/townhouses for immediate sale. The majority of the surveyed low-
rise builders concentrated construction efforts on affordable/moderate income rental

housing.

OQULCOIT BT Respondents' % by
Constructing Type Each Housing Type
Low Rise Multifamily Housing (n=59) of Housing
For Sale/Condo/Townhouse 10% 9%
Market Rate Rental 29% 10%
Affordable/Moderate Income Rental 85% 75%
Student Housing/Single Room Occupancy 7% 4%

Table 32: Summary of Low Rise Multifamily Housing

Of the builders who constructed affordable/moderate income housing, each was asked
whether or not they constructed any senior, special needs and/or family housing. Eighty-
two percent of the builders responded that they have built some family housing. These
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builders were also asked the breakdown of their projects by these categories.
housing represented 62% of all affordable/moderate income projects by respondents.

% of Respondents
Respondents' % b
Affordable/Moderate Income | Constructing Type Each Sec toro J
Multifamily Housing (n=50) of Sector
Senior Homes 68% 31%
Special Needs 24% 9%
Family Housing 82% 62%

March 1, 2004

Table 33: Summary of Affordable/Moderate Income Multifamily Housing

Multifamily Participant Builders

Title 24 Awareness and Compliance

The vast majority of participant multifamily builders who were surveyed were familiar with
California’s Title 24 standards.

Are you familiar with California's Title % of

24 Energy Code for newly constructed |Respondents
residential and commercial buildings? (n=37)
Yes 99%

No 1%

Table 34: Familiarity with Title 24 Standards

Although builders are familiar with Title 24 standards, it is almost always the Title 24
consultant or energy consultant who typically completes compliance documentation.

Can you tell me what member of your project % of
team typically does Title 24 compliance Respondents
documentation on multifamily projects? (n=37)
Title 24 Consultant or Energy Consultant 99.7%
President, Partner, Owner 0.3%

Engineer-In house -
Other -
Do not know -

Table 35: Title 24 Compliance Documentation Responsibility

Of the multifamily builders who participated in the 2002 ENERGY STAR New Homes
program, 56% rated the difficulty in meeting Title 24 standards as ‘very easy’ and about
34% of the respondents rated is as ‘easy.” Less than 5% of the respondents found it to be
somewhat or very difficult to meet California’s Title 24 standards. These responses
represent multifamily builders who participated in the ENERGY STAR program, which
requires buildings to be built at a higher efficiency.
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How would you rate the difficulty % of
in meeting Title 24 standards on | Respondents

your new multifamily projects? (n=37)
Very Easy 56%
Somewhat Easy 34%
Neutral 7%
Somewhat Difficult 3%

Very Difficult -

Do not Know -

Table 36: Difficulty of Meeting Title 24 Standards

RLW asked builder participants to rate the efficiency level of their newest projects, nearly
95% of the respondents stated that their most recent projects are at least 10% better than
code. It may be that builders who participated in the 2002 ENERGY STAR program have
continued to build better than code because of the innate benefits or because they are still
participants of the ENERGY STAR program. In either case, the vast majority of builders who
participated in the 2002 program claim to be building better than code requirements.

In terms of compliance margin on your % of
newest projects, would you say that your | Respondents
buildings are... (n=37)
Much better than code (15% or more) 69%
Better than code (10-14%) 25%
Marginally better than code (1-9% better) 1%

Just compliant (= to Code) 5%
Less efficient than code (< Code) -

Table 37: Level of Title 24 Compliance

Participant builders were asked whether they were aware of the planned 2005 energy
code changes for multifamily housing projects. Ninety percent of the respondents who
participated in the 2002 ENERGY STAR program were not aware of the planned changes in
the energy code for 2005.

Are you aware that the planned 2005 energy code % of
changes are going to greatly affect Title 24 Respondents
compliance for multifamily housing projects? (n=37)
Yes 10%

No 90%

Table 38: Awareness of 2005 Title 24 Standards

Builder Training Attendance and Satisfaction

Of the 38 participant multifamily builders RLW surveyed, Table 39 summarizes the
number of participants who attended a training session and the average rating of
usefulness of the training. Builders are not required to attend Title 24 trainings or energy
efficiency information sessions, but builders did find the training on Title 24 compliance
and energy efficiency very useful with average scores of 4.92 and 4.04 respectively, on a
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scale of 1 to 5. Two of the 38 participant builders surveyed attended the training on
proper installation techniques, and they did not find the training very useful.

# who attended of 38 |  Usefulness of
Training Type Participants Training'?
Title 24 Compliance Training 5 4.92 (0.09)
Training on Energy Efficiency Options 14 4.04 (0.43)
Training on proper installation techniques 2 1.68 (1.05)

Table 39: Training Attendance and Usefulness Score

Of those who attended any of the three training sessions, about 90% were interested or
very interested in attending future training sessions. The overwhelming interest in
attending more training sessions may imply that builders found the training sessions to be
very helpful in practice.

How interested are you in % of
attending future training | Respondents
sessions similar to these? (n=15)
Very interested 81%
Interested 9%

Not interested 9%

Not sure/do not know -

Table 40: Interest in Future Training Sessions

Of those who did not attend any training sessions, 64% of the respondents claimed to rely
on outside sources of information such as their architects. Because over half of the
builders in RLW’s survey who participated in the program relied on another source for
information, it may be just as essential to train architects, as it is to train builders.

About one fifth of the participant builders who did not attend any training were not aware of
the training programs. It may behoove the training administrators to more widely market
their training sessions to better educate the broad multifamily builder community.

Can you provide an explanation as to why % of
you, or your employees, have not attended |Respondents
any training programs? (n=21)
Rely on outside sources for information 64%
Unaware of training programs 18%
Not interested/Do not need training 12%
Not offered at convenient times 6%

Not offered at convenient location -

Not interested in training subject matter -

Table 41: Reason for Not Attending Any Training Session

Importance of Energy Efficiency and Motivation to Participate in Program

RLW asked builders who participated in the ENERGY STAR program to rate how important
they felt energy efficiency was in the design of their different types of multifamily housing
on a scale of 1 to 5. Builders of senior housing rated energy efficiency design with highest
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importance (4.13) in relation to other types of housing. Market rate housing builders rated
energy efficiency the lowest (3.43).

It may be that moderate income multifamily and senior housing are more oriented to
bringing affordable housing to a certain population, and the goal of low energy bills and
energy conservancy may concur with the overall objective. On the other hand, market
rate multifamily housing scored the lowest with an average of 3.43. Market rate housing is
usually constructed by builders to be sold, so the main objective may be to build at lowest
cost regardless of whether that includes an energy efficient design or not. Overall,
builders’ opinion on an energy efficiency design fared well with average ratings of about 4
(somewhat important).

How important is energy efficiency in Average
the design of your... Rating”

3.97
Affordable/moderate income housing (0.20)
n=34
3.43
Market rate housing (0.53)
n=15
4.13
Senior housing (0.31)
n=22
3.93
Special needs housing (0.94)
n=9

* Responses provided on a scale of 1 to 5 with a 1 meaning “not very important” and a 5 meaning
“very important.” Values are weighted means, with weighted standard errors in parentheses.

Table 42: Importance of Energy Efficiency by Housing Type of Builder

When participant builders were asked about their motivation in participating in the 2002
ENERGY STAR program, over 79% listed the financial incentives as their motivation. The
second most common response was ‘lower energy costs for tenants,” which 10% of the
respondents listed as their motivation. About 7% said they participated in the ENERGY
STAR program because it was a means to achieve 2001 Title 24 compliance.

Multifamily builders who constructed units for low-income households received tax credits
if they built above Title 24 standards by 15% or more, however only 3% of the multifamily
builder participants listed tax exemptions as a means for participation.
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% of

What were your motivations for participating in the 2002 Respondents

California Energy Star program? (n=37)

Financial Incentives 79%

Lower energy costs for tenants 10%

A means to achieve 2001 Title 24 compliance 7%

Ability to obtain tax credits or tax exempt financing 3%

Differentiation in the market place to promote the sale of housing -

Differentiation in the market place for fundraising purposes -

Advertising Partnership -

Third-party inspections and recognized labels -
Other -
Do not know -

Table 43: Motivation for Program Participation

Change in Practices and Attitudes after Program Participation

The ENERGY STAR program strives to change building practices to include more energy
efficient measures. The most common energy efficiency measures are listed below in
Table 44. Builders were asked which of them they typically install to meet ENERGY STAR
standards. According to builder responses, high efficiency glazing is most commonly
specified by 65% of builders who state they always specify it and 29% who sometimes
install it. The second most common measure is the high efficiency furnaces, which 40% of
participant builders claimed to always install and 48% claim to sometimes install in their
multifamily projects. Builders have also specified increased attic/wall insulation — 41%
claimed to always install and 45% claimed to sometimes install to meet ENERGY STAR
standards. Over 50% of the builders who claimed to always or sometimes install the
following building measures: Central DHW, high efficiency unitary DHW, high SEER air
conditioning, and central space heating. Measures that were the least typically specified
by multifamily builders were TXV/refrigeration heating and electric resistance heating.
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To meet Energy Star standards, % with Response:
what measures or measure :
packages are you typically
installing? (n=37) Never Sometimes Always | Do Not Know
High Efficiency Glazing 5% 29% 65% 1%
High Efficiency Furnaces 5% 48% 40% 8%
Increased attic/wall insulation 12% 45% 40% 3%
Central DHW 29% 27% 38% 6%
High efficiency unitary DHW 37% 30% 28% 6%
High SEER AC 29% 31% 28% 12%
Central Space Heating 42% 26% 24% 7%
Central DHW with controls 49% 17% 10% 24%
Tight Ducts 37% 20% 16% 27%
Radiant barrier 40% 30% 18% 13%
Electric Resistance Heat 60% 6% 12% 22%
TXV/Refrigeration testing 63% 4% - 33%

Table 44: Frequency of Measures Typically Installed
Tax Exemption and Finance Help for Affordable Housing Builders’

The following tables (Table 45 and Table 46) summarize responses from builders who
constructed affordable to moderate-income housing. Tax credits are provided by the state
of California to builders that construct affordable housing projects that exceed Title 24 by
15% or more. Therefore the ENERGY STAR Homes Program is a perfect vehicle to help
builders reach higher levels of energy efficient construction and to obtain tax credits. RLW
asked these builders whether the ENERGY STAR label helped them gain tax advantages
and about half claimed that ENERGY STAR helped them gain credits on some or all projects.

% of
How would you characterize the impact of Energy Star label | Respondents
on your ability to gain tax credits on tax exempt financing? (n=36)
ES has helped us gain credits on some projects. 23%
ES has helped us gain credits on all projects. 26%
ES has not helped us gain tax credits. 43%
Do not know/Not sure 8%

Table 45: Affordable Housing Tax Exemption Credit*

RLW also asked affordable to moderate income housing builders whether program
participation helped them obtain funding from outside sources and over half (60%) stated
that it did not improve their fundraising ability, however nearly 30% thought the program
had helped them improve the fund raising capabilities.

"Questions related to tax exemptions and increased financing opportunities were ONLY asked of
affordable housing builders.
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% of

Has the Energy Star label improved your ability | Respondents

to obtain project funding from outside sources? (n=36)

Greatly improved fundraising ability 8%

Somewhat improved fundraising ability 26%

Has not improved fundraising ability 60%

Do not know 6%

Table 46: Affordable Housing Ability to Gain Additional Project Funding*

Marketability of ENERGY STAR as Perceived by Builders**

Builders who participated in the 2002 ENERGY STAR program believed that the ENERGY
STAR label had either no impact, or a positive impact on the marketability of their
multifamily homes. Over 50% of the respondents believed the logo helped increase the
marketability of their homes. These responses suggest that builders recognize the
financial incentives are not the only benefit of constructing ENERGY STAR-certified homes,
but that they also reap increased marketability benefits. Note that these questions were
only asked of multifamily builders that built market rate housing.

% of
How would you characterize the impact of the Energy Respondents
Star label on the marketability of your new home sales? (n=4)
No impact on the sale of home 46%
A positive impact on the marketability of the home. 54%
A negative impact on the marketability of the home. -
Do not know :

Table 47: Marketability of ENERGY STAR Label”

Although builders believe that the ENERGY STAR qualification has helped increase their
marketability, all market rate rental builders believed that the program increased their
marketability. Note only four of the surveyed participants built market rate rental units and
addressed this question.

% of
Has participation in the program helped | Respondents
you get more marketing exposure? (n=4)
Yes 100%
No -
Possibly -

Do not know/Not sure -

Table 48: Marketing Exposure Help**

All participant respondents received some type of marketing support from the utilities in
the ENERGY STAR program. About 94% of the respondents received the following type of
marketing support: ongoing advertising support, point-of-sale brochures, ENERGY STAR
display for models, videos, and an enhanced builder image. Another 51% between

** Questions related to marketability were ONLY asked of market rate rental builders.
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ENERGY STAR and builder website, and an improved reputation for quality construction and
cutting-edge technology. It is important that builders are supplied with pertinent
information and tools to effectively market their ENERGY STAR multifamily units to potential
buyers or renters of the property. Much to the program’s credit, none of the builders
responding to the survey indicated that they had not received any marketing support.

% of
Which of the following types of marketing support | Respondents
have you received from the program? (n=4)
Ongoing Advertising Support 94%
Point-of-Sale Brochures 94%
ES Display and Video 94%
Enhanced builder image and reputation 94%
Developed reputation for quality construction 51%
Website to ES and your website 51%
Sales Training and Support 51%
Print Media Ads 43%
Model "Grand Opening" Assistance 43%
Sales/Rental Office -

Table 49: Type of Marketing Support**

Program Satisfaction and Barriers to Participation

Multifamily builders who participated in the 2002 ENERGY STAR program were overall
satisfied with the program experience. Third party inspections and the amount of
incentives were the only two aspects of program satisfaction that received an average
score below 4 on a scale of 1 to 5. The lowest average rating for third party inspections
(3.59) may be associated with the difficulty in finding certified CHEERS raters who inspect
the units to ensure ENERGY STAR compliance. The CHEERS rater section of this report
further explores the challenges of the rating aspect of the ENERGY STAR program.
Anecdotally, builders did report a shortage in the number of available raters willing to
inspect multifamily housing projects.
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Program Satisfaction Average
Rating'?
3.98
Amount of Incentives (0.32)
n=37
4.24
Design Assistance Incentives (0.29)
n=27
3.59
Third Party Inspections (0.42)
n=25
4.07
Certification Process (0.35)
n=21
4.16
Application Documentation (0.23)
n=36
4.43
Required Margin of Compliance (0.19)
n=37
4.34
Incentive Processing and Payment (0.29)
n=18
4.36
Communication with Utility (0.21)
n=37
4.33

Overall Program (0.20)
n=37

* Responses provided on a scale of 1 to 5 with a 1 meaning “not very satisfied” and a 5 meaning
“very satisfied.” Values are weighted means, with weighted standard errors in parentheses.

Table 50: Program Satisfaction Ratings

Participant builders were also asked to rate their level of agreement to a series of
statement to assess possible barriers to program participation. Table 51 summarizes
builder’s sentiments where a “1” means they highly disagree and “5” means they highly
agree with the statement. Builders on average somewhat disagreed (1.69) that there was
inadequate information on energy efficiency options to meet ENERGY STAR standards. In
general, participant builders felt they had adequate information and access to information
in regards to energy efficiency. Builders also somewhat disagreed (1.82) that it was
difficult to find contractors who were knowledgeable measures that were required ENERGY
STAR. Builders highly disagreed (1.47) that it was more difficult to find energy efficient
equipment than standard equipment. These findings suggest that the up-stream, or supply
side, of the market is well developed and is not presenting a barrier to program
participation.
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Although builders previously rated third party inspections with the least satisfaction out of
all the program aspects (see Table 50), program participants slightly disagreed (2.63) that
it was difficult to find a CHEERS rater to conduct inspections. However, the average is not
statistically different from 3 (neutral) at a 95% confidence level.

Builders of multifamily units somewhat agreed (3.89 statistically different from 3 with 95%
confidence) that most homeowners did not consider long-term energy benefits. It may be
that in the multifamily unit case, people who live in multifamily housing do not have a
vested interest because they consider it a temporary living situation rather than a long-
term commitment.

However, builders of multifamily units did somewhat agree (3.71 statistically different from
3 with 95% confidence) that homeowner satisfaction is greater among ENERGY STAR
homebuyers than non-ENERGY STAR homebuyers.
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Statements Average
Rating’
. . . . . 1.69
There is inadequate information on energy efficiency options to meet Energy Star
o (0.22)
criteria.
n=37
L . . 1.82
It is difficult to find qualified contractors that understand how to install and/or 0,28
comply with some of the measures required to meet Energy Star. (0.28)
n=37
. - . 2.63
It has been difficult to find CHEERS raters willing to conduct my third party
inspections. (0.64)
n=28
. . . A S 2.41
The design assistance incentive is inadequate considering all of the paper work
) (0.42)
requirements of Energy Star.
n=32
2.15
The added costs of inspections outweighs all other benefits of program participation. (0.38)
n=31
2.80
The program's timing requirements make it difficult to participate in the program. 0.52)
n=37
1.47
Energy efficient equipment is much harder to find than standard equipment. 0.18)
n=37
3.89
**Most homeowners do not consider long-term costs when buying homes. (0.28)
n=10
**The differentiation in the market place that I have realized as an Energy Star 202(()5
homebuilder has added value to my business. (n': 9)
**Homebuyer satisfaction is greater among my Energy Star home buyers than it is (3 2741 ]
among my non-Energy Star home buyers. n.= 0

**Market Rate Housing Builders Only (weighted accordingly.)

* Responses provided on a scale of 1 to 5 with a 1 meaning “highly disagree” and a 5 meaning “highly
agree.” Values are weighted means, with weighted standard errors in parentheses.

Table 51: Builder Opinion in regards to Program Barriers

Non-Participant Multifamily Builder Analysis

RLW also surveyed multifamily builders who did not participate in the 2002 ENERGY STAR
program in order to better understand program’s strengths and challenges.
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Title 24 Awareness and Compliance

Non-participants were asked whether they were familiar with California’s Title 24 energy
code and over 90% of the builders were indeed familiar with it. However, 7% of the
respondents were not familiar with the Title 24 standards, which is higher than the
participant respondent rate. It may be that builders who participated in the ENERGY STAR
program may have also indirectly educated builders about the Title 24 energy code.

Are you familiar with California's Title % of Non- % of

24 Energy Code for newly constructed Participants | Participants
residential and commercial buildings? (n=20) (n=37)
Yes 93% 99%

No 7% 1%

Table 52: Familiarity with Title 24 Standards

As was true with participant builders, the vast majority of non-participants stated that a
Title 24 consultant or energy consultant as the person who typically completed Title 24
compliance documentation. However, a significant percentage listed their in-house

engineer as the person who completed documentation.

Can you tell me what member of your project | % of Non- % of
team typically does Title 24 compliance Participants | Participants
documentation on multifamily projects? (n=20) (n=37)
Title 24 Consultant or Energy Consultant 91% 99.7%
President, Partner, Owner - 0.3%

Engineer-In house

9%

Other

Do not know

Table 53: Decision Maker of Title 24 Compliance

Table 54 summarizes how non-participants rated the difficulty of meeting Title 24
standards. About 52% felt it was very easy and 23% thought it was somewhat easy.
Although the percentages are somewhat lower for non-participants in comparison to
participant respondents, almost none of the non-participants felt it was somewhat or very
difficult to meet the minimum standards. However, the decreased percentages in non-
participant responses indicate that non-participants did not find it as easy to meet Title 24
standards as the participants did. This would suggest that if the program were to bring
more non-participants into the program in future years, the resulting energy savings might
be greater than it was for the earlier participants. This is based on the assumption that the
program would be working from a less efficient baseline, since the builders with more Title
24 compliance knowledge participated earlier in the program. This is further supported by
the findings presented in Table 56, which shows the level of compliance for participant
projects to be greater than it is for non-participant projects. The results presented in Table
54 may also be an indicator that the participants are realizing significant educational and
design practice benefits through participating in the program, as they are finding it easier
to build more efficient buildings than their non-participant counterparts.
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How would you rate the difficulty | % of Non- % of

in meeting Title 24 standards on | Participants | Participants
your new multifamily projects? (n=20) (n=37)
Very Easy 52% 56%
Somewhat Easy 23% 34%
Neutral 25% 7%
Somewhat Difficult 1% 3%
Very Difficult - -

Do not Know - -

Table 54: Difficulty of Meeting Title 24 Standards

Of the non-participants RLW surveyed, only 40% of the respondents had heard about the
ENERGY STAR program. The fact that almost 60% of the respondents had not heard of the
ENERGY STAR program may indicate the lack of awareness among builders about the
program as a chief barrier to greater program participation. Table 234 (in Program
Manager Interviews Section) summarizes how many multifamily units each utility recruited
for the 2002 ENERGY STAR program. ENERGY STAR multifamily units were highly
concentrated in the southern California, so it may be that multifamily builders in northern
California were less aware of the program.

Have you heard of the California | % of Non-
Energy Star New Homes Participants
program? (n=20)
Yes 40%

No 60%

Table 55: Awareness of ENERGY STAR Program

In order to certify multifamily units as ENERGY STAR compliant, they must be built better
than the Title 24 energy code. Over three-fourths of the non-participant builders claimed
that they built their multifamily units much better than code (15% or more). If the builders
are correctly assessing their level of compliance, then it may be that beating Title 24
standards is not an unfeasible goal seeing that 79% of non-participants are doing so
already. Part of the ENERGY STAR’s program goals is to encourage builders to construct
more energy efficiency homes. Over 90% of the builders who did not participate in the
program claim to be doing so already.

Based on the current flaws'! in the Title 24 energy code for low-rise multifamily housing,
this finding is not surprising. Codes changes that will be implemented in 2005 will
strengthen multifamily code compliance and will likely reduce the ease of compliance
multifamily builders now enjoy. Moreover, this finding should not be misconstrued in
leading one to believe that participants are merely free-riders. Without the program, many
of the participant builders would certainly have designed less efficiently and would not
have had the opportunity to learn about energy efficiency design and construction
practices. Perhaps the utilities should consider increasing the program’s qualifying level of

" Flaws in the Title 24 compliance algorithms for domestic hot water and allowable fenestration area
currently make compliance of low rise multifamily housing projects much easier than single-family
compliance. However, high rise multifamily housing must comply to commercial building standards,
so the issues for hot water and fenestration area are mitigated.
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efficiency above Title 24 (currently 15%) in order to deal with these issues. Strengthening
the program requirements will better prepare multifamily builders for the 2005 code
changes, and since they already appear to be building to such levels of efficiency without
the incentive, raising the bar seems to be a logical next step.

In terms of compliance margin on your % of Non- % of
newest projects, would you say that your | Participants | Participants
buildings are... (n=20) (n=37)
Much better than code (15% or more) 83% 69%
Better than code (10-14%) 6% 25%
Marginally better than code (1-9% better) 6% 1%

Just compliant (= to Code) 5% 5%
Less efficient than code (< Code) - -

Table 56: Level of Title 24 Compliance

Table 57 summarizes the level of awareness of the planned 2005 energy code changes
as weighted percentages. However, of the 60 builders RLW interviewed, a total of 9
builders were aware of the upcoming changes and 4 of the 9 were non-participants. The
weighted percentage value appears overestimated because some of the largest
multifamily builders who did not participate in the ENERGY STAR program were aware of the
upcoming changes.

Are you aware that the planned 2005 energy code | % of Non- % of
changes are going to greatly affect Title 24 Participants | Participants
compliance for multifamily housing projects? (n=20) (n=37)
Yes 42% 9.9%

No 58% 90.1%

Table 57: Awareness of Planned Changes

Builder Training Attendance and Satisfaction

Non-participants did not attend training sessions as much as participant builders. It may
be that participants were more concerned about energy efficiency and thus not only built
to ENERGY STAR standards but also attended any training in relation to energy efficiency in
order to do so. However, the training session may have been another venue of marketing
for the program. Of the builders who did attend the trainings, non-participants found it to
be somewhat useful (4.05) on a scale of 1 to 5.

# who attended of 19 |  Usefulness of
Training Type Participants Training"’
Title 24 Compliance Training 3 4.05 (0.32)
Training on Energy Efficiency Options 6 4.04 (0.22)
Training on proper installation techniques 0

Table 58: Training Attendance and Usefulness Score

Of the non-participant builders who did not attend any training sessions, 87% of the
builders relied on outside sources for information such as architects. As was true for
participant builders, it may be that it is as important to train builders about energy

RLW Analytics, Inc. Chapter 3—52



2002 Statewide Residential New Construction

California ENERGY STAR® New Homes Program Phase 1 Report March 1, 2004

efficiency as it is to train other persons such as architects and engineers who design the
buildings and specify the equipment and materials.

Can you provide an explanation as to % of
why you, or your employees, have not |Respondents
attended any training programs? (n=12)
Rely on outside sources for information 87%

7%
6%

Not interested/Do not need training -

Do not know

Unaware of training programs

Not offered at convenient times -

Not offered at convenient location -
Not interested in training subject matter -

Table 59: Explanation for not Attending Training Sessions

On average, non-participants rated the importance of an energy efficient design slightly
lower for every type of housing. However, the difference may not be statistically different
with 95% confidence. Interestingly, non-participants scored market rate housing the
lowest with regard to the importance of energy efficiency in design. Market rate housing is
usually sold, so it may be that the first cost of construction outweighs the value of energy
efficient design, when compared to other types of multifamily housing.

Avg. of Avg. of Non-

How important is energy efficiency in | Participant | Participant

the design of your... Respondents | Respondents
. . 3.97 4.62
Affordable/moderate income housing 0.20) 0.1
Market rate housi 343 3.87
arket rate housing 0.53) 0.40)
Senior housin 2.13 3.32
& 0.31) 0.23)
. . 3.93 4.17
Special needs housing 0.99) 0.30)

* Responses provided on a scale of 1 to 5 with a 1 meaning “not very important” and a 5 meaning
“very important.” Values are weighted means, with weighted standard errors in parentheses.

Table 60: Importance of Energy Efficiency

Non-participant builders were asked to rate different aspects of the ENERGY STAR program,
where a “5” is a large barrier, and a “1” is not a barrier to program participation. Builders
rated the understanding of the program, required margin of compliance and third party
inspections with averages that were not statistically different from 3 (neutral). The lowest
rated aspects (that indicate the least barriers) were certification process and application
documentation with averages of 1.92 and 1.98 respectively. Since none of the program
aspects ranked very high as a barrier to program participation, it may be that the lack of
awareness of the program and program funding certainty are the single largest barriers.
However, participants were asked to rank their program satisfaction by the categories
stated in Table 61 where as non-participants were asked to identify barriers to program
participation. Consequently, the comparison is not one of “apples-to-apples.”
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Non- Participant
Program Participation Barrier Participant Average
Average (n=8) (n=37)
Understanding of program 2.93 n/a
(0.45) n/a
Amount of Incentives 3.85 3.97
(0.38) (0.32)
Third Party Inspections 2.70 3.58
(0.64) (0.42)
Certification Process 1.92 4.07
(0.53) (0.35)
Application Documentation 1.98 415
(0.49) (0.23)
2.50 4.42
Required Margin of Compliance
(0.68) (0.19)
Inadequate information on energy 2.45 n/a
efficiency options (0.63) n/a
Timing of program requirements 3.44 n/a
conflict with timing of my project (0.70) na
Communication with utility 2.38 4.36
(0.85) (0.21)

* Responses provided on a scale of 1 to 5 with a 1 meaning “not very satisfied” and a 5 meaning
“very satisfied.” Values are weighted means, with weighted standard errors in parentheses.

Table 61: Program Rating by Non-Participant and Participant

Table 62 summarizes the level of agreement of non-participants and participants to a
series of statements. Non-participants mostly disagreed that it is difficult to find qualified
contractors who are knowledgeable about energy efficient measures. Non-participants
somewhat agreed that the ENERGY STAR Program’s timeline make it difficult to participate
in the program. The 2002 ENERGY STAR program was not approved until March 2002.
Consequently, program administrators had 8-9 months to execute a one-year program.
The uncertainty around future funding of the program most likely discouraged and
disabled some builders from participating.

There also appears to be a mild disagreement between the participants and non-
participants regarding energy efficient equipment availability and third party inspections.
While participants appear to find little problem finding energy efficient equipment, non-
participants are somewhat unsure whether product availability would hamper efforts to
specify such equipment. There also appears to some amount of uncertainty among the
non-participants regarding the added cost posed by third party inspection, as compared to
participant responses. The program may want to consider providing focused training and
support to help minimize these perceived barriers.
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Non- Participant
Statements Participant Average
Average (n=8) (n=37)
There is inadequate information on energy efficiency options to meet Energy Star 2.55 1.68
criteria. (0.53) 0.22)
Energy Star requires measures that are not cost effective, even with the program's 2.87 n/a
incentives. (0.80) n/a
It is difficult to find qualified contractors that understand how to install and/or 1.47 1.81
comply with some of the measures required to meet Energy Star. (0.44) (0.22)
It has been difficult to find CHEERS raters willing to conduct my third party 1.69 2.63
inspections. 0.71) (0.64)
The design assistance incentive is inadequate considering all of the paper work 2.96 2.44
requirements of Energy Star. (0.34) (0.42)
The added costs of third party inspections outweighs all other benefits of program 2.70 2.17
participation. (0.77) (0.38)
- . - . . 3.67 2.81
The program's timing requirements make it difficult to participate in the program.
(0.70) (0.52)
. . . . 1.20 1.48
Energy efficient equipment is much harder to find than standard equipment.
(0.19) (0.18)
The added cost of building to Energy Star outweighs all other benefits of program 2.45 n/a
participation. (0.60) n/a

* Responses provided on a scale of 1 to 5 with a 1 meaning “disagree” and a 5 meaning “very much agree.”
Values are weighted means, with weighted standard errors in parentheses.

Table 62: Builder Opinion in regards to Program Barriers CHEERS Raters

Multifamily Builder Conclusions

In 2002, the ENERGY STAR program certified over 9,000 multifamily units (over 8,000 in
southern California) as ENERGY STAR-compliant. RLW interviewed 61 multifamily builders
to better assess construction practices and attitudes of ENERGY STAR program participants
and non-participants.

Both participants and non-participants solely depended on a Title 24 consultant or energy
consultant to complete documentation for Title 24 compliance. The vast majority of both
groups found it very or somewhat easy to meet Title 24 standards, although program
participants seemed to rate the easiness with a higher percentage. In addition, both
groups claim to be building better than code. About 94% of program participants and 89%
of non-participants stated that they built at least 10% or better than code. The maijority of
builders were not aware of the planned 2005 energy code changes. Based on these
responses, the utilities should consider increasing the Program’s qualifying level of
efficiency to be greater than 15% better than Title 24, at least until the 2005 energy code
changes are implemented.

Participant builders rated the importance of an energy efficient design with an average
score of about 4 (of out a high of 5). Non-participants voted the importance with a slightly
lower average, but the difference is not statistically different with 95% confidence.

The main motivation that participants listed as their reason for joining the program was the
financial incentives. Although the financial incentives help builders incur the additional
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costs of building with greater energy efficiency, it is also important that builders recognize
other benefits they gain from being ENERGY STAR-compliant such as the marketing
support.

All participants did receive some type of marketing support. Over half of the participants
stated that they received ongoing sales support, point-of-sale brochures, and ENERGY
STAR displays. Overall program satisfaction ranked fairly high with an average score of 4
out of 5. RLW conducted a multifamily builder survey analysis in order to provide utilities
with a broader understanding of the barriers facing builders with respect to program
participation, builder satisfaction, attitudes toward the program, program awareness, and
builder recommendations.
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Title 24 Consultants

Introduction

The following chapter is an excerpt of the 2003 PG&E Residential New Construction
(RNC) Study. ltron (formally RER) conducted the study under the direction of PG&E’s
project manager Mary Kay Gobris, also the project manager for the California ENERGY
STAR New Homes Program. Due to the similarities in work scope identified between the
two studies regarding Title 24 surveys, it was determined that the most cost effective
approach for including Title 24 consultants in each of the studies would be to combine the
efforts into one task, led by one team. Therefore Itron took leadership of this task, with
RLW providing survey instrument design support. Itron was responsible for all other
aspects of this phase of work, including survey design, implementation, analysis and
report writing. Itron provided the remainder of this section of the report in whole; the same
material is also published in the 2003 PG&E Residential New Construction (RNC) Study
report.

Overview

As part of the 2003 PG&E Residential New Construction (RNC) Study, Itron conducted
telephone surveys with 41 Title 24 consultants throughout California to gain an
understanding of building and compliance practices of low rise single family new homes
related to the current Title 24 2001 energy efficiency Standards (the Standards).’® ™ This
analysis corresponds, in part, to the survey of Title 24 consultants conducted for the
previous RNC study." One of the objectives of the previous study was to gain insight into
the anticipated impact of the 2001 Standards with respect to the specification of high-
efficiency measures to comply with the (then) upcoming Standards. In contrast, the
survey administered for this study obtained information on the actual incidence of specific
measures after the adoption of the 2001 Standards pursuant to AB 970, as well as
consultants’ insight into the level of effort required to achieve compliance of the 2001
Standards as compared to the 1998 Standards. The consultants were also questioned
about their knowledge and awareness of the California ENERGY STAR New Homes program
and differences in the design and construction of ENERGY STAR homes relative to non-
ENERGY STAR homes.

While Title 24 consultants make recommendations to builders about strategies to meet the
Standards, they do not make final decisions as to which measures are specified and
installed. The previous study relied on the judgment of Title 24 consultants for the
anticipated changes to construction practices resulting from the 2001 revisions to the
Standards. Builders had very little knowledge of the specific changes to the Standards
and, thus, were not surveyed as part of that effort.

In an effort to maintain continuity between this and the previous study, Itron initially
contacted the 55 participants of the previous study. Once that list was exhausted, Itron

12 California Energy Commission. 2001 Energy Efficiency Standards for Residential and

Nonresidential Buildings. August 2001.

13 The 2001 Standards were developed pursuant to California State Assembly Bill 970 (AB 970),
enacted on September 6, 2000.

M Regional Economic Research. Residential New Construction Study. Prepared for Pacific Gas &

Electric. September 10, 2001.
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augmented the sample with 50 additional consultants specializing in analysis of residential
projects obtained from the California Association of Building Energy Consultants (CABEC)
roster of Certified Energy Analysts.”® In all, 26 participants'® of the previous study were
interviewed for this study.

In addition to the telephone surveys, in-depth interviews were conducted with three “high-
volume” firms who provide ENERGY STAR turnkey services and/or Title 24 compliance
analysis. The interview guide used in the in-depth interviews contained a subset of key
questions from the telephone survey, enabling interviewers to focus primarily on
specification and design practices. Since the focus and structure of the in-depth
interviews was quite different from that of the telephone surveys and results from these
interviews are reported separately throughout this report.

The remainder of this report includes the following sections:
o Preview of Key Findings,
e General Title 24 Consultant Information,
o Compliance and Building Practices Relative to the 2001 Title 24 Standards,
e The California ENERGY STAR New Homes Program, and

o General Comments from Survey Respondents.

Preview of Key Findings

Title 24 consultants have a strong familiarity and understanding of energy-related
characteristics of new homes as well as builder specification strategies to comply with Title
24 Standards. The surveys and in-depth interviews conducted for this study provide
valuable insight into the impact of the 2001 revision to the Standards on compliance
practices and the differences between homes that just meet Title 24 and those that qualify
for the ENERGY STAR New Homes program. The following key findings are discussed in
greater detail throughout this report.

Impact of the 2001 Standards. The 2001 Standards have had the greatest impact on
building practices in the Desert and High Desert regions (CEC climate zones 14 and 15),
followed by the South Inland and Central Valley regions. This result confirms expectations
of earlier studies, and is not surprising since the 2001 revisions focused on reducing
cooling peak demand.

Measures requiring third-party verification are specified only as last resort for Title
24 compliance. According to Title 24 consultants, the additional cost, potential disruption
to the construction schedule, and potential insurance risk associated with measures
requiring third party verification create a significant disincentive for specification of such
measures. HERS related measures are most commonly found in the desert and high

1 See http://www.cabec.org/directory.html.

While 28 participants from the previous study were interviewed, the results for 26
participants were used. The two participants whose data was not included in the results were thrown
out because the percentage of the plans that they analyzed under the Standards for residential new
construction was less than 20%.

16

RLW Analytics, Inc. Chapter 4—58



2002 Statewide Residential New Construction
California ENERGY STAR® New Homes Program Phase 1 Report March 1, 2004

desert where the Title 24 Standards are most stringent. Additionally, some builders claim
to utilize duct and building envelop sealing practices, but do not include them in the Title
24 compliance analysis specifically to avoid verification requirements.

Specification practices of ENERGY STAR homes. Interviews with high volume
consultants who provide turnkey services conduct analysis for both ENERGY STAR and non-
ENERGY STAR homes revealed that duct system sealing is a common upgrade for ENERGY
STAR qualification. High efficiency central air conditioning, thermostatic expansion valves
(TXVs) and high performance windows are also utilized in the cooling climate regions.

General Title 24 Consultant Information

The maijority of consultants surveyed for this study are employed by relatively small firms
employing an average of 5 consultants who conduct Title 24 analysis. Of the 41
respondents, 11 are certified HERS raters.

Residential plans account for approximately 88% of the total plans analyzed by the
consultants during 2002, while commercial building plans account for the remaining 12%.
Of the residential plans, 90% constituted detached single family homes and 10%
constituted multifamily buildings. The consultants surveyed conducted compliance
analysis on an estimated 16,053 building plans representing an estimated 55,801
detached single family buildings during 2002, which represents approximately 45% of the
new homes in California. According to Construction Industry Research Board (CIRB)
data, approximately 108,468 single family housing starts were reported in California in
2001.

Table 63 presents the geographic distribution of buildings analyzed (in 2002) by the
respondents and the number of respondents who practice in each region. As shown, the
Central Valley, North Coastal, and South Inland regions account for the majority of
buildings represented by the consultants surveyed.

Region Number of Number of Housing

(CEC Climate Zones) Consultants Homes % of Total Starts* % of Total
North Coastal (1-5) 23 13,246 24% 20,041 18%
South Coastal (6-7) 12 5,103 9% 11,180 10%
South Inland (8-10) 15 10,398 19% 24,027 22%
Central Valley (11-13) 27 22,625 41% 43,666 40%
Desert (14) 5 1,778 3% 2,446 2%
High Desert (15) 5 2,120 4% 4,667 4%
Mountain (16) 15 530 1% 2,442 2%
Total 41 55,800 51% 108,468

* Housing starts in 2001. Construction Industry Research Board.
Table 63: Geographic Distribution of Sample
Construction and Compliance Practices — New Single Family Homes

To support the baseline analysis for the RNC study, the Title 24 consultant surveys were
developed specifically to obtain information regarding characteristics of homes planned
during 2002 and the strategies builders and designers use to comply with the 2001
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Standards. This section summarizes the compliance methods, consultants’ assessments
of builder attitudes toward the 2001 Standards, the incidence of high efficiency measures
in new construction, and the changes in design and construction practices attributed
specifically to the 2001 Standards.

Use of Performance and Prescriptive Compliance Methods

Title 24 offers builders and designers some flexibility in meeting energy efficiency
requirements. The performance approach specifies the maximum allowable water heating
and space conditioning energy use, enabling builders and designers (and Title 24
consultants) to specify measures and features that best suit their design practices and
construction budgets. When using the performance approach, Title 24 consultants
conduct compliance analysis with one of several approved computer programs, such as
MICROPAS,"” EnergyPro," or CalRes."

As shown below in Table 64, consultants used the performance method of compliance for
the majority of their projects (99%) in 2002. Over three-fourths of these projects were
evaluated with MICROPAS, and just less than one-quarter with EnergyPro.

The remaining projects were developed using a prescriptive approach. The prescriptive
approach allows for specific combinations of energy-related measures and design
requirements which must be utilized to achieve compliance. The 2001 Standards offer
three prescriptive packages (C, D, and an alternative to D); packages A and B of the 1998
Standards are no longer allowed.?

Enercomp, Inc. See http://www.Micropas.com/.
EnergySoft LLC. See http://www.energysoft.com/.
California Energy Commission. See http://www.energy.ca.gov/title24/calres_software/.

California Energy Commission. 2001 Energy Efficiency Standards for Residential and
Nonresidential Buildings. August 2001. Section 151.
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About what percentage of your low rise residential new

construction projects were analyzed using the following

compliance methods? Average
Performance Method 99.6%
Prescriptive Package C 0.1%
Prescriptive Package D 0.1%
Prescriptive Package D-Alternative 0.3%

About what percentage of your low rise residential new

construction projects were analyzed using the each of the

following programs? Average
Calres 0.1%
EnergyPro 22.3%
MICROPAS 76.3%
Other 1.3%

Values are weighted percentages, with weighted standard errors in parentheses.

Table 64: Compliance Approaches for Residential New Construction Projects

Attitudes toward the 2001 Standards

Overall, the consultants characterized the builders’ attitude toward the 2001 Standards as
one of acceptance. Although builders and developers generally do not welcome
restrictions on construction practices, about two-thirds of the respondents stated that
builders have grown accustomed to working with the Standards over the 25 years since
their inception.

While about 20% of the respondents noted that the Standards are clearly more stringent
than the 1998 requirements, just over 18% indicated that the 2001 revisions are not as
difficult as they had anticipated. Attitudes toward the 2001 Standards compared to the
1998 Standards generally address one or more of the following three issues: cost, third
party verification requirements, and maximum glazing area percentages.

e Cost. Almost 10% of the consultants indicated that the revisions to the Standards
increase the cost of homes “a little bit.” While cost is not a critical issue during a
strong housing market, it may present a significant obstacle when the market
weakens.

e Third Party Verification. Nearly half (48%) of the consultants explained that
measures requiring verification are specified only if absolutely necessary to
achieve compliance. The cost and level of effort associated with scheduling and
potential delays in the construction schedule are commonly cited as reasons to
avoid specifying measures requiring third party verification. Thus, many
consultants never recommend or specify HERS certified sealed ducts or TXVs.
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Duct system verification, in particular, is a point of contention among builders. One
consultant, in particular, explained that the market is not developed fully enough to
accommodate such a requirement. Another cited difficulty locating a contractor to
conduct the testing, while two consultants explained that the building departments
are not enforcing this standard. As one consultant explained, “If they want to have
tight ducts, they should make it mandatory and enforce it.”

To avoid the duct sealing and testing requirement, almost two-thirds of the
consultants explained that many builders specify high performance windows, high
efficiency HVAC equipment, or radiant barriers (in the Central Valley). (As
explained below, the exception to this strategy is specification of HERS measures
for ENERGY STAR qualified homes.)

e Maximum Glazing Area Percentages. Consistent with the results of the
previous study, the surveys revealed that compliance strategies are a function
of the maximum glazing area percentages mandated through the Standards.
In general, California homebuyers demand a large number of windows;
incorporating large glazing areas presents builders and Title 24 consultants
with challenges in complying with the Standards — particularly in the Central
Valley and other weather intense climate zones.

Despite the challenges associated with glazing percentages, 68% of the consultants
explained that high performance windows (double paned, low-E, vinyl framed) are
standard for many builders. One claimed that there “were such terrific advances in the
energy efficiency of windows and other measures that it hasn’t been too difficult to comply
in any climate zone.”

In addition to conducting compliance analysis and preparing documentation, Title 24
consultants provide builder education. Two consultants mentioned that educating builders
about new requirements and how builders must change their practices is one of the most
significant challenges Title 24 consultants face with each revision of the Standards.

Changes in Practices Due to the 2001 Residential Standards

To ascertain how the 2001 Standards affected builders, respondents were asked to
characterize the level of effort required to achieve compliance under the 2001 Standards
as compared to the 1998 Standards. They were then asked to comment on any changes
in the design and specification practices that they felt were due specifically to the
implementation of the 2001 Standards.

Table 65 presents the consultants’ perceptions of the level of effort required to achieve
compliance of the 2001 Standards compared to the 1998 Standards. On average,
respondents rated the adjustment “very difficult” in the Desert and High Desert regions
(4.5 on a scale of 1 to 5) and least difficult in the coastal climate zones (1.6 to 1.9). This is
not surprising, since the focus of the 2001 changes were to decrease peak energy usage
primarily by decreasing energy used for space cooling.
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How would you characterize the level of effort required to Average Rating
achieve compliance under the 2001 Standards compared to (Std. Error)
meeting the 1998 Standards? # of Respondents
1.9
North Coastal (CZ 1-5) (0.21)
n=18
1.6
South Coastal (CZ 6-7) (0.53)
n=06
34
South Inland (CZ 8-10) (0.32)
n=9
2.7
Central Valley (CZ 11-13) (0.19)
n=20
4.6
Desert (CZ 14) (1.22)
n=2
4.6
High Desert (CZ 15) (0.50)
n=2
24
Mountains (CZ 16) (0.19)
n=10

Ratings provided on a scale of 1 to 5 with a 1 meaning “easy” and a 5 meaning “very difficult.”

Values are weighted means, with weighted standard errors in parentheses.

Table 65: Adjustment to the 2001 Standards

Additional insight provided by the respondents includes the following:

e Compliance is still fairly effortless in the South Coastal region.

One consultant

explained that low-e glass and high efficiency central air conditioners are used to

comply if necessary.

e Three consultants indicated that homes in the Central Valley are the most difficult
to get to comply. One added that “a lot of high efficiency measures are needed to
just meet the Standards.” However, one consultant added that even though
“‘Climate Zone 12 is the toughest in the state; it was tough before the 2001

Standards".
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To gain further insight into the adjustments to building and construction practices after the
implementation of the 2001 Standards, consultants were asked to comment on changes
they attribute to the new Standards. Two-thirds of the consultants interviewed for this
study indicated that their clients have changed their standard design and specification
specifically because of the 2001 Standards, and that about 70% of the homes they
analyzed in 2002 reflect such changes. Responses are summarized below.

e Duct system. While duct sealing is not commonly specified in new construction,
two consultants attributed increased awareness of duct construction and “pushing
contractors to provide better quality duct work” to the 2001 revisions.

e High performance windows. Six consultants attributed the increased use of low-
e glass to the 2001 Standards, and that “builders have accepted vinyl-framed, low-
e windows as standard.” One consultant claimed the Standards have not had
much of an impact on glazing “because the market is going there anyway.” As
revealed through other questions in the survey, the adoption of high performance
windows is at least partly a response by builders, designers, and consultants to
avoid HERS inspection requirements.

e Radiant barriers. One consultant stated that radiant barriers were not used in
Climate Zone 15 prior to the 2001 Standards, but they are now routinely specified
in that region.

o Thermostatic expansion valves. One consultant explained that “builders are
more prepared to use a unit with a TXV; they were not aware of it before the 2001
Standards.”

Incidence of High Efficiency Measures in Low rise Residential New Construction

To determine the incidence of various high efficiency measures specified for new single
family homes, Title 24 consultants were asked how frequently builders/designers specify
each measure. They were then asked to estimate the percentage of homes covered by
their compliance analyses in 2002 that included each measure by geographic region.

To assess the incidence of high efficiency measures in new single family homes, survey
respondents were asked to estimate the percentage of homes planned in 2002 that
include each measure. Table 66 presents the percentage of non- ENERGY STAR
(“standard”) homes throughout California that include various high efficiency measures as
reported by the Title 24 consultants interviewed.
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North South South Central High
Overall Coastal Coastal Inland Valley Desert Desert Mtn.
CEC climate zone 1-5 6-7 8-10 11-13 14 15 16
# of Respondents 40 23 12 15 27 5 5 15
Homes represented 55,801 13,246 5,103 10,398 22,625 1,778 2,120 530
HERS cert. sealed ducts 16% 1% 1% 9% 20% 72% 93% 5%
TXV / Ref charge air flow
25% 1% 0% 23% 34% 99% 100% 7%
test
ACCA Manual D duct
) 3% 3% 0% 9% 1% 0% 19% 0%
design
Duct location 8% 19% 2% 11% 1% 0% 0% 35%
Duct surface area 3% 4% 1% 9% 1% 0% 0% 0%
R-8 duct insulation 2% 2% 1% 7% 0% 0% 0% 2%
Bldg. envelope sealing
0% 0% 0% 0% 0% 0% 0% 1%
(Blower Door)
High-perf. windows 66% 52% 33% 49% 84% 100% 100% 70%
Radiant barriers 10% 21% 7% 5% 3% 10% 44% 51%
Higher eff. water heater 91% 85% 75% 91% 97% 100% 90% 89%
Higher eff. CAC 43% 11% 10% 31% 65% 100% 90% 57%
Higher eff. furnace 13% 29% 10% 12% 5% 0% 0% 90%
Increased roof/wall
66% 51% 54% 89% 64% 95% 75% 74%
insulation

Values are weighted means

Table 66: Incidence of High Efficiency Measures in “Standard” Homes

Observations with respect to these results are provided below.

Thermostatic expansion valves. Statewide, TXVs are specified in about 25% of
“standard” homes. The incidence of TXVs parallels that of central air conditioners,
which are both more prevalent in areas with high cooling load. Interviews also
confirmed earlier assumptions that while TXVs would be an upgrade for 10 SEER
units, they are a standard feature in most 12 SEER and all 14+ SEER air
conditioners. Additionally, the higher frequency of TXV installation relative to duct
testing might imply that many homes are installing TXVs but not taking credit for
the installation to avoid potential problems associated with verification
requirements.

Duct-related measures, including HERS certified sealed ducts, ACCA Manual D
duct design, duct location, duct surface area, and R-8 duct insulation are not
commonly utilized measures in “standard” residential new construction. According
to respondents, R-8 duct insulation is not a practical upgrade because it does not
fit into standard sized trusses. R-6 is much more common upgrade from R-4.2.
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e Building envelope sealing. Building envelope sealing is not utilized in “standard”
residential new construction. (Additionally, consultants indicated that builders are
reluctant to conduct blower tests for fear that the home would fail an inspection,
requiring additional work on the air distribution system.)

e High performance windows were specified in about 66% of “standard” homes
statewide. Both builders and Title 24 consultants explained that double-paned
vinyl framed windows with low-E glass are standard features of most new single
family homes in California. However, aluminum framed windows are specified in
some coastal homes, and even in some homes in extreme hot climates, such as
Palm Springs. One consultant added that unless vinyl framed windows are
installed the day of delivery to the construction site, they can warp if left in the hot
sun. To avoid this risk, some builders might prefer aluminum framed windows.

e Radiant barriers are specified in about 10% of the “standard” homes statewide
and are most common in extreme desert climates. Survey results indicate that the
market for radiant barriers is still immature - some Title 24 consultants explained
that many builders are not informed about the costs, and one mentioned the
material is not available in certain areas. A few consultants mentioned that
because the material is one-sided there is a considerable amount of wasted
product, particularly in custom homes. Interestingly, the high volume turnkey
service providers and consultants indicated that they do not specify radiant barriers
at all statewide — in either standard homes or ENERGY STAR homes. One explained
that radiant barriers are specified only when it is needed to meet Title 24.

e Higher efficiency water heaters (0.60+ EF) are commonly specified in over 90%
of “standard” homes statewide. One turnkey company explained that they specify
0.60 to 0.62 EF units (40 to 75 gallon) and that 75-gallon units are more common
in southern California where homes tend to be larger. Builders of large homes,
however, are beginning to specify tankless, on-demand equipment.

e High efficiency central air conditioners. Overall, high efficiency air conditioners
(12+ SEER) are specified in 43% of standard new homes statewide, and are more
prevalent in cooling zones (11 through 16) and less prevalent in the coastal
regions.

e High efficiency furnaces. As indicated by both Title 24 consultants and turnkey
service providers, high efficiency furnaces are seldom specified in new
construction, except in the Mountain region. Some respondents attributed this to
the high cost of 90+ AFUE units. This sentiment was repeated by one of the high
volume turnkey service providers interviewed for this study.

o Increased roof and wall insulation were specified in about two-thirds of
“standard” homes. According to respondents, increasing insulation levels is a fairly
cost-effective approach to meet Title 24. It is interesting to note that this result is
inconsistent with past on-site surveys, which report that most homes possess
lower levels of insulation than the prescriptive requirement. The on-sites currently
being conducted for this study in homes that were built under the 2001 Standards
will likely provide greater insight into whether building practices regarding
insulation have changed in response to the 2001 Standards.
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Specification of Measures that Would Not Meet Prescriptive Requirements

Because the performance method of compliance affords builders and designers flexibility
in meeting the Title 24 Standards, some (understandably) specify measures that would not
meet the prescriptive requirements. Ninety-percent of the consultants indicated that
builders exceed the maximum prescriptive glazing percentage and about two-thirds
indicated that builders specify less than prescriptive wall insulation.

Measure % of Respondents
Roof insulation 25%
Wall insulation 64%
Percent glazing 90%

Table 67: Using Measures that do not meet Prescriptive Requirements

Specification Practices Not Reflected in Compliance Analysis

Interestingly, approximately 75% of the consultants indicated that builders were specifying
measures for which they were not taking credit in the Title 24 compliance analysis. The
most common measure not included in the compliance analysis was tight ducts. One
consultant explained:

“We make some of the architects put notation on the plans for tight ducts but not
take the credit due to possibility of inspection failure.”

Another repeated this sentiment:

“Some builders have standard policy to do duct testing on all their homes, but they
do not want the hassle of third-party verification.”

One consultant revealed insurance issues with respect to duct sealing:

“[Builders] do not take credit for tight ducts since [it] requires that duct testers have
professional liability insurance. It is hard to find testers with this insurance.”

Two consultants also believed that builders were specifying or installing high performance
windows and not taking Title 24 credit. In fact, one of the high-volume consultants
explained that they model the plans using default window values (worst-case scenario),
which provides them with the flexibility to install any variety of windows for any homes in
the plan.

Regional Differences in Specification Practices

The majority of respondents indicated there are differences in design and construction
practices between northern and southern areas of the state and between the coastal and
inland regions (94% and 95%, respectively). Few offered insight into the reasons for the
differences between northern and southern regions relating to energy efficiency.
However, one consultant stated that homes in northern California have increased
insulation.

According to the respondents, high performance glazing is far more commonly specified in
the inland regions than on the coast, followed by high efficiency central air conditioners.
Two consultants also mentioned radiant barriers and increased insulation — two measures
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rarely observed in the coastal areas. These sentiments reinforce the findings with respect
to the incidence of high efficiency measures by climate region presented above in Table
66.

Because of the temperate climate in the coastal regions, the Standards are less stringent.
Instead of upgrading cooling equipment, builders on the coast specify a TXV valve to
increase cooling efficiency. One consultant explained:

“[Alnything works in coastal zones because there is no (space conditioning) load in
coastal zones. The water heater makes the biggest difference.”

Comparing Survey Responses to the 2001 Survey

As explained above, in an effort to maintain continuity between this and the previous
study, Itron surveyed participants of the previous study. Of the 41 Title 24 consultants
surveyed for the 2003 study, 26 were participants of the 2001 study. Table 68 provides
the average likelihood of installing high efficiency measures reported by Title 24
consultants during the 2001 and the 2003 interviews. As shown, there are noticeable
differences between what consultants anticipated prior to the implementation of the 2001
Standards (pre-AB 970) and what was actually specified in 2002 (post AB 970) for five
high-efficiency measures: windows, radiant barriers, water heaters, furnaces, and roof and
wall insulation. The differences associated with each of these measures are discussed in
further detail:

e High Efficiency Windows. As shown in Table 68, responses to the current
survey indicate that consultants believe high-performance windows to be specified
more often than they had anticipated previously; average ratings increased from a
3.9 to a 4.8 on a scale of 1 to 5. As explained below, consultants indicated that,
overall, high-performance windows are becoming prevalent in residential new
construction and that many builders use them as a standard practice.

e Radiant Barriers. Prior to the implementation of the 2001 Standards, consultants
believed radiant barriers would be “somewhat likely” to be specified, or about a 3
on a scale of 1 to 5. Over a year after the implementation of the Standards,
consultants indicated that radiant barriers are “not at all likely” to be specified. The
most common explanation for this divergence is that the credit for radiant barriers
is lower than what they anticipated, particularly in the mild climate zones.

Additionally, one consultant explained that not utilizing radiant barriers is “a
marketing choice by a lot of builders” who would rather install high efficiency space
conditioning equipment because it is more cost effective and it is more easily
understood by consumers. Another consultant stated that some builders specify
radiant barriers but then actually forget to install them. One consultant claimed to
always recommend radiant barriers but stated that his clients do not want to use
them.

Despite the fact that radiant barriers are specified much less frequently than
anticipated, the few respondents who have utilized them provided very positive
feedback. @ One consultant stated that “if builders saw a radiant barrier
demo[onstrate]d, they’d want it.” Another claimed that radiant barriers “provide the
biggest bang for the buck.”
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High Efficiency Water Heaters. Consultants’ ratings of the likelihood of use of
high efficiency water heaters decreased from 3.8 to 2.1 after the implementation of
the 2001 Standards. In the case of water heaters, the decrease does not denote
fewer high efficiency water heaters in new homes. Rather, what consultants and
builders consider to be “high efficiency” seems to have changed. Since the last
study, 0.60 and 0.62 EF units have become standard; high efficiency water heaters
are 0.63 EF or greater.

High Efficiency Furnaces. On average, high efficiency furnaces are believed to
be specified less often than consultants anticipated in the previous study. As
noted below, high efficiency furnaces were specified in less than one-fifth of new
homes in 2002 and are rarely used to upgrade a home to the ENERGY STAR
qualification.

Roof and Wall Insulation. The average likelihood of increased roof and wall
insulation also decreased since the implementation of the 2001 Standards.
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Using a scale of 1 to 5 with a 1 meaning “not at all Post AB 970 Pre-AB 970
likely” and 5 meaning “very likely” how often do (Std. Error) (Std. Error)
builders/designers specify the following measures? # of Respondents # of Respondents
2.7 2.7
HERS Certified sealed ducts (0.16) (0.17)
n=40 n =52
2.2 2.3
TXV /Refrigerant charge air flow test (0.15) (0.2)
n=40 n=50
4.8 39
High-performance windows (0.11) (0.13)
n=40 n=53
1.4 32
Radiant barriers (0.14) (0.18)
n=40 n=53
2.5 39
Higher efficiency water heater (0.26) (0.16)
n=40 n=48
33 3.7
Higher efficiency central air conditioner (0.14) (0.17)
n=40 n=47
2.1 3.5
Higher efficiency furnace (0.18) (0.17)
n=40 n=48
2.1 34
Increased wall and/or roof insulation levels (0.2) (0.16)
n=40 n=48
1.3
R-8 duct insulation 0.1) (not avail.)
n=40

Values are weighted means, with weighted standard errors in parentheses.
Difference of means test reveals the differences between pre- and post-AB 970 responses are significantly
different for all measures except HERS certified sealed ducts and TXVs.

Table 68: Likelihood of Specifying High Efficiency Measures — All Respondents

Table 69 also presents average likelihood of installing high efficiency measures reported
by Title 24 consultants, but only for those respondents that participated in both the 2001
and 2003 surveys — pre and post AB 970. When comparing the pre and post AB970
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results, they are similar to the above results for HERS certified sealed ducts, high-
performance windows, radiant barriers, high efficiency water heaters, and high efficiency
furnaces — meaning that if a measure is statistically different, or not, in Table 68 than it is
also statistically different, or not, in Table 69. However, when comparing the results for
just those Title 24 consultants that participated in both surveys, the average likelihoods for
TXV valves, high efficiency central air conditioners, and roof/wall insulation, are not similar
to those when comparing all respondents. These respondents reported a significantly less
likelihood of using TXV valves, unlike the results of all respondents which show no
significant difference between what they anticipated before AB 970 was implemented and
what they have seen since AB 970 was implemented. Similarly, Table 69 shows that
there is no significant difference between the pre and post AB 970 average likelihoods of
specifying high efficiency air conditioners or increased roof/wall insulation.
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Using a scale of 1 to 5 with a 1 meaning “not at all Post AB 970 Pre-AB 970
likely” and 5 meaning “very likely” how often do (Std. Error) (Std. Error)
builders/designers specify the following measures? # of Respondents # of Respondents
2.3 2.6
HERS Certified sealed ducts (0.21) (0.30)
n=25 n=23
1.2 2.1
TXV /Refrigerant charge air flow test (0.11) (0.22)
n=26 n=24
4.7 4.3
High-performance windows (0.13) (0.18)
n=26 n=22
1.9 33
Radiant barriers (0.26) (0.27)
n=26 n=25
3.0 3.7
Higher efficiency water heater (0.23) (0.27)
n=26 n=22
33 3.7
Higher efficiency central air conditioner (0.11) (0.29)
n=26 n=21
2.4 3.5
Higher efficiency furnace (0.33) (0.28)
n=26 n=22
2.3 2.8
Increased wall and/or roof insulation levels (0.14) (0.29)
n=24 n=22

Values are weighted means, with weighted standard errors in parentheses.
The number of respondents that ranked the likelihood of specifying each measure pre- and post-AB 970

varied since not all respondents ranked the likelihood of specifying each measure.

Table 69: Likelihood of Specifying High Efficiency Measures — Participants from the
Previous and Current Year Study Only

Specification Practices for California ENERGY STAR New Homes

Program Awareness and Participation

On average, Title 24 consultants indicated they are “somewhat knowledgeable” of the
California ENERGY STAR New Homes program, or a 2.8 on a scale of 1 to 5. Of the 55,801
homes represented by the consultants surveyed for this study, approximately 8,690 (15%)
were being designed to meet the ENERGY STAR qualification.
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Observations on Specification Practices of ENERGY STAR New Homes

The specification practices relating to California ENERGY STAR homes were obtained
through the in-depth surveys conducted with high volume Title 24 consultants and turnkey
service providers.?’ Two approaches were taken in order to get the best estimates of the
types of measures being installed. First, in order to compare the percentages of
measures installed in ENERGY STAR homes, to those installed in “standard” homes (Table
66 above), these “high volume” participants were asked to estimate how frequently each
high efficiency measure listed Table 70 was specified in the ENERGY STAR homes that they
did the compliance analysis for in 2002. Then, to gain insight into how these consultants
go about upgrading a “standard” home to an ENERGY STAR home, they were asked to
explain the differences, in general, between their plans for “standard” homes and those for
ENERGY STAR homes that they worked on in 2002.

Table 70 presents the percentage of single family ENERGY STAR homes planned in 2002
that included each high efficiency measure. The following are observations made when
comparing these results to the percentages of “standard” homes with the same measures:

o Duct system related measures. Duct design, sealing, and testing are used by
builders to upgrade homes to the ENERGY STAR level. As shown in Table 70,
HERS certified sealed ducts are specified for all ENERGY STAR homes in extreme
climate zones and in over three-fourths of the homes in the north coastal region.
Comparing these results to Table 66, duct upgrades are most prevalent in the
Central Valley, South Inland, and North Coastal climate zones. Note, however,
that duct location, duct surface area, and R-8 duct insulation are not utilized by
these consultants for ENERGY STAR qualification.

e “High volume” participants reported that approximately 55% of the ENERGY STAR
homes they conducted the compliance analysis for were specified to have
building envelop sealing. In comparison, none of the consultants interviewed
reported specifying building envelop sealing in their “standard” homes.

e TXVs and higher efficiency central air conditioners are also common upgrades
to meet ENERGY STAR requirements for homes in cooling climate regions,
particularly in the South Inland and Central Valley regions.

o Although high performance windows are becoming standard in a majority of new
“standard” homes, low-e glass is even more commonly specified by builders when
developing plans for ENERGY STAR homes. One consultant explained that in
regions requiring 16% glazing, having low-E windows and sealed ducts will raise
the house the ENERGY STAR level — if the prescriptive glazing requirement is met.

2 These consultants report to have planned approximately 7,800 California ENERGY STAR new

homes in 2002. Please note that the data in Table 70 represents 7,141 homes because estimates of
specific measures installed were not available for approximately 650 of the homes.
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o Increased Roof and Wall Insulation. While increasing the roof and wall
insulation in “standard” homes is reportedly being used in over three-fourths of the
homes in most regions, it is being used to upgrade coastal homes to ENERGY STAR.

e Survey results do not reveal significant differences between ENERGY STAR and non-
ENERGY STAR homes with respect to water heaters.

North South South | Central High

Overall | Coastal | Coastal | Inland Valley | Desert | Desert | Mtn.
CEC climate zone 1-5 6-7 8-10 11-13 14 15 16
# of Respondents 3 2 1 2 3 1 1 1
CA ENERGY STAR
Homes represented” 7,141 974 240 912 | 4295 | 240 | 240 | 240
HERS cert. sealed ducts 88% 83% 10% 50% 100% 100% 100% | 100%
TXYV / Ref charge air 79% 17% 0% 75% 100% 100% 100% 0%
flow test
ACCA Manual D duct 37% 33% 0% 0% 40% 100% 100% 50%
design
Duct location 0% 0% 0% 0% 0% 0% 0% 0%
Duct surface area 0% 0% 0% 0% 0% 0% 0% 0%
R-8 duct insulation 0% 0% 0% 0% 0% 0% 0% 0%
Bldg. envelope sealing 55% 33% 0% 0% 71% 75% 100% 50%
(Blower Door)
High-perf. windows 95% 67% 75% 100% 100% 100% 100% | 100%
Radiant barriers 7% 0% 0% 0% 5% 25% 75% 0%
Higher eff. water heater 97% 87% 100% 100% 99% 100% 100% | 100%
Higher eff. CAC 67% 0% 0% 100% 78% 100% 100% 0%
Higher eff. furnace 8% 0% 0% 0% 7% 0% 0% 100%
Increased roof/wall 76% 100% 100% 100% 61% 100% 100% | 100%
insulation

Values are weighted means

Table 70: Incidence of High Efficiency Measures in ENERGY STAR Homes

When the “high volume” participants were asked to explain the additional features that a
“standard” home that just meet Title 24 needs to meet ENERGY STAR, there answers were
similar to the results above. Duct sealing was mentioned by all three respondents as one

2 Please note that the number of ENERGY STAR homes by region for each consultant is

estimated using the following calculation: total number of homes that the consultant analyzed in 2002
(including ENERGY STAR and “standard” homes) times the percentage ENERGY STAR homes, times
the percentage of homes built in each region.
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of the first upgrades to get homes to the ENERGY STAR level. Not only was it reported to be
used by all three, but one consultant mentioned that it is the first measure used and
another pointed out that duct sealing alone would get homes in some CEC climate zones
to meet ENERGY STAR. Two consultants reported using high efficiency windows as an
upgrade while the other consultant said that these were specified for even all of their
“standard” homes.

TXVs and 12 SEER air conditioners were reported to be the next upgrades used
depending on the climate zone. While two of the three “high volume” participants reported
specifying building envelop sealing (blower door testing), one mentioned that a home with
this measure was considered “ENERGY STAR plus” since it is not necessarily needed to get
to ENERGY STAR, rather to surpass it. Duct design and high efficiency furnaces were each
reported to be used by one “high volume” participant and only as a last resort — primarily in
extreme climate zones.

General Comments from Survey Respondents

About one-third of the consultants interviewed for this study took advantage of the
opportunity to provide additional comments regarding the Title 24 Standards with respect
to residential new construction.

e Three consultants provided comments regarding duct sealing HERS verification
requirements. One stated,

“[There is] not a lot of interest in HERS. [There is] not a lot of infrastructure
or awareness about HERS, so [l] do not want to recommend something to
clients that they are unfamiliar with.”

It is important to note here that a small percentage of organizations account for the
majority of HERS inspections. This perspective seems to be representative of those who
are not involved with HERS.

¢ Additionally, one consultant offered a suggestion for streamlining the verification
process:

“Ducts that can be visually inspected by a building inspector, and ducts in
conditioned space, should be able to be examined by a building official
rather than a third-party HERS inspector.”

o Eight consultants voiced opinions about enforcement of the Standards. While the
majority expressed concern over the apparent lack of enforcement of the
Standards, a few noted improvement in levels of enforcement over the years.
Examples of comments are provided below.

“There must be more implementation at the field inspection level to make
sure that Title 24 requirements are being met.”

“For Title 24 to work, city inspectors must enforce HERS inspections...
Lack of enforcement makes it hard for me as a CHEERS rater.”
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“I am thankful for the efforts | am beginning to see in building departments
in enforcing Title 24. There is improved education and greater knowledge

among building inspectors.”
o Finally, three consultants offered opinions regarding the availability of information

with respect to the Standards. These respondents feel that the architectural
community should be better informed about the Standards.
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5. Evaluation Methodology

Building Characteristics Methodology

In order to analyze the building characteristics of ENERGY STAR homes, RLW devised three
databases—one for single family projects (692 plans), one for low-rise multifamily projects
(225 plans) and one for high rise multifamily projects (5 plans). Each database has the
same structural tables that summarize information by the following categories: Building
Detail, DHW (Domestic Hot Water), HVAC (heating and cooling), Fenestration, Insulation,
and Zone Detail. These three databases will be delivered in MS Access format.

Queries have been set up to allow the user to analyze some key questions for each
measure. All of the summary tables in this report have been obtained from queries
conducted on the project database.

The following is a list of the steps that were taken to ready the databases for delivery:

Transfer Files from Utilities

Parsed Data from Robert Scott

Tracking Data from Ultilities and Weight Assignment
Creation of Efficiency Categories

Creation of Analysis Queries

Development of Database Summarization Tool

VVVYVYVYYVY

This section contains a description of the databases and the steps taken to prepare the
databases for analysis and delivery; however for a complete description of each table and
query, see the appendix to this report.

Transfer Files from Utilities

A transfer file was created from every Micropas and Energy Pro file that stored the
building characteristics from the Title 24 report in text format. All three utilities had the
transfer files that were created for each plan in the program. RLW requested and received
these transfer files from each utility along with the utility tracking data on the planned
number of units to be built for each plan.

Parsed Data Files

After the transfer files were received by RLW, the files were sent to Rasent Solutions
where the text was parsed into a columnar format that enabled RLW to conduct the
analysis. Rasent Solutions provided the parsed information to RLW in Microsoft Excel
format and RLW used SAS to import the files into MS Access where a QC process was
implemented. The parsing process involved several iterations since the text files were
found to be inconsistent among the different Title 24 program versions. When the text
files differed, the parsing program had to be modified to adapt to the differences and the
data went through the QC process again.

Tracking Data from Utilities and Weight Assignment

Once the plans were cleaned in the database, the case weights for the analysis were
merged into the database in the ‘FloorPlan_Projects’ table under the Plan Weight variable.
Each plan was given a corresponding weight that we define to be the number of units built
from that plan. At the time of the evaluation, the utility tracking data did not contain
enough information on each participating plan to determine the actual or planned number
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of units that were going to be built from each plan. Instead, the utilities only recorded the
total number of units that the builders planned to construct for each project (projects
typically have more than one plan). Since RLW did not receive enough data to link the
specific number of units to each plan, equal weight was given to each plan based on the
total number of units in the project. These weights were used to expand the sample to the
population.

Creation of Efficiency Categories

Efficiency categories were developed for each appliance type depending on the
distribution of the efficiencies. When applicable, the measures were analyzed by the
prescriptive requirements for the specific measure. A typical efficiency analysis would
result in a summary of the percentage of units better than, equal to, or worse than
prescriptive requirements.

Creation of Analysis Queries

Analysis queries for each measure were created in MS Access to analyze each measure
by Ultility, climate zone, or size of home. Each of the measures was analyzed by climate
zone and utility. In addition, some measures were analyzed by the size of the home and
the prescriptive Title 24 requirements. The square foot ranges for each unit were broken
into 4 segments: less than 1500 square feet, 1500 to 2500 square feet, 2501 to 3500
square feet, and 3501 or more square feet. These analysis queries were designed
specifically for the Model Bases Statistical Sampling (MBSS) program to analyze the data
using ratio estimation techniques. More information on the format of each query is
provided in the appendix.

Development of Database Summarization Tool

The final big challenge to the success of this project was to make the database user-
friendly. To meet this challenge, we provided a variant of the analysis software developed
for a CEC Nonresidential New Construction Database project and used extensively in the
CBEE Nonresidential New Construction Baseline study. In these prior studies we faced
the challenge of providing analysis software that would implement stratified ratio
estimation using an Access database of complex building characteristics. We created a
Visual Basic application of MBSS that would select one or more queries in the database,
carry out the statistical calculations of stratified ratio estimation, and create tables in the
database with the results desired. The application tailored for this project has the ability
to:

» Calculate ratio estimates, classified by any available categorical variable such as
utility, square footage bins, or climate zone.

» Calculate the underlying sample sizes
» Calculate the appropriate model-based error bounds

» Calculate proportions (i.e., proportion of all cooling units that have SEER 10 value
vs. SEER 12 or above)

This software can be used to create one-way, two-way or multi-way tables categorizing
the market share of specified appliances and measures by any specified dimensions. The
resulting tables can be easily exported to Excel and displayed graphically. This software
was used to create the graphs shown in the writing sample given in the Appendix. The
software provided is fully documented in the Appendix, and a help file is available within
the software if the user encounters any problems.
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The following is a list of some examples of the types of weighted statistics that can be
obtained from the database:

» Average Efficiency of primary HVAC and other equipment
» Percentage of Homes in Climate Zone 1-5 with Certain Type of Water Heater

This type of information can be developed for all sites, or for various classifications of
residences. Using the standard queries that we provide in the database, the sites can be
classified by any combination of the following variables:

» Utility Service Territory
» Climate Zone (CZ 1-16 or RMST 1-5)
» Square Footage (4 bins)

Almost all building characteristics results were presented by utility and climate zone.
Much of the variance between climate zones was usually due to differing Title 24
standards and weather patterns. Results by each utility are also very informative in
understanding the difference in building measure efficiency. Sometimes, RLW presented
calculations by square footage bins to compare results between small and large homes.

Ex-Post Energy Saving Methodology

RLW utilized each builder’s construction plans that qualified the home as ENERGY STAR to
estimate the energy savings, demand reduction and therm savings. The EM&V estimates
are based on Title 24 files that were obtained from each of the four utilities represented in
the evaluation. The Title 24 files used were all approved ES homes by the utilities for
participation in the 2002 program, and represent the utility’s best approximation of what
will actually be built.

For each ENERGY STAR compliant plan, the C2-R form in the Title 24 file summarizes the
standard design (baseline) energy use and the proposed design (as built) energy use for
space heating, space cooling, and water heating end-uses in terms of source energy
(kBtu/sf-yr). Since the 2002 utility 4™ quarter reports (filed May 1, 2003) presented the
savings by kWh and therms, RLW also summarized the data using the same breakdown
in order to compute realization rates using the utility estimates. It should be noted that
while calculating the realization rates we noticed large differences in the claimed savings
between the utilities. Part of the reason is that different methodologies were used by each
utility to calculate 2002 energy savings results for the final AEAP filing in 2003. We
discuss this issue further in the conclusions and recommendations section of the report.
The remainder of this section describes the methodology RLW used to calculate the ex-
post energy savings for kWh, therms, and source energy which combines both kWh and
therm savings.

Allocation of End Uses

The first step in the analysis was to determine which of the three end-uses should be
included in the kWh and therm calculations for each of the plans. All cooling systems
utilized electricity and consequently were used in the electricity (kWh) savings calculation.
Because all hot water systems in the program utilized gas as the primary energy source,
hot water savings were added to the therm reduction calculation. Finally, heating systems
varied by each unit; consequently, heating savings from homes that utilized a heat pump
were added to electricity savings and homes with a furnace were added to therm
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reductions. Standards for the three end-uses are set by Title 24 and often vary by climate
zone.

Electricity Savings in kWh Calculation

AEAP energy savings were presented in units of kilowatt-hour. Therefore, in order to
convert cooling energy and the electric heating energy from kBtu/sf-yr, RLW made the
following conversions:

Kbtu/sqft-yr: (A Electricity savings) = (Std. Cooling — Prop.
Cooling) + (Std. Heating — Prop. Heating)®

In order to differentiate electricity savings and therm reductions, RLW only utilized cooling
energy use and electric heating energy use for electricity savings. RLW took the
difference between the Title 24 standard for each project and the proposed (as built)
estimate.

Kbtu/sqft-yr Source: A Source Electricity Savings = (4
Electricity savings) / 3

The AEAP aggregate electricity savings is presented at the “source” level, which is
approximately 3 times the end-use savings.

Kwh/unit: Kilowatt hour/unit= (A Source Electricity Savings)
X square feet) / 3.413

A kilowatt-hour is approximately equal to 3.413 kBtu, so in order to convert kBtu savings
into kWh savings RLW divided the difference in source electricity savings by 3.413. In
addition, end-use savings is presented per square foot, so RLW multiplied each difference
in energy savings by the conditioned square footage of each unit.

Total Kwh: Total Electricity Savings= Zwi *(kwh/unit, where w;=
1

number of units/plan.

Finally, each unit's source electricity savings (kWh) was weighted by the number of units
in each plan.

Therm Reductions Calculation

Therm reductions are end-use savings from hot water and some heating savings. All
heating savings where homes that did not utilize a heatpump were added to the therm
calculation in addition to hot water savings. RLW calculated therm reductions as follows:

Kbtu/sqft: (A Therm Reduction) = (Std. Hot Water — Prop. Hot Water) +
(Std. Heating — Prop. Heating)**

In order to differentiate electricity savings and therm reductions, RLW only utilized hot
water energy use and gas heating energy use for therm savings. RLW took the difference
between the Title 24 standard for each project and the proposed (as built) estimate.

s Change in heating savings were only used if unit contained a heatpump.
% Change in heating savings were only used if unit did not contain a heat pump heating system.
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Therms/unit: Therms/unit= (A Therm Reduction) x square feet) / 100

One therm is approximately equal to 100 kBtu, so in order to convert kBtu savings up to
therms, RLW divided the difference in source therm savings by 100. In addition, end-use
savings is presented per square foot, so RLW multiplied each difference in therm savings
by the conditioned square footage of each unit.

Total Therms: Total Therm Reductions = iwi * (therms/unit), Where w;=
1

number of units/plan.

Finally, each unit’'s therm savings (thm) was weighted by the number of units in each plan.

Realization Rate

The realization rate represents the AEAP estimate divided by the EM&V estimate. Itis our
understanding that each utility used a different methodology to calculate the AEAP
estimate, therefore realization rates varied greatly by utility. Other measures may help
compare the four utilities by a unified standard.

Savings Per Unit

RLW presents electricity and therm savings per unit that participated as an ENERGY STAR
home. Essentially, this measurement tool characterizes the marginal energy efficiency
value of each unit that contributes to the overall energy savings. The greater the savings
per unit, the more effective and cost efficient the program is.

Savings per Unit = Total Savings / Total Number of ES Units

Cost Per Unit Recruited

The number of housing units recruited by each utility in one way signifies the level of
penetration. In addition, the cost per unit recruited may also be used as a measurement
of cost-effectiveness of the program. The total cost is based on 10U budgets presented in
utility reports and budgets approved by the CPUC.

Cost per Unit Recruited = Total Program Budget / Total Number of ES
Units

Cost Per 1,000 kBtu Saved

Cost effectiveness can also be measured by the amount of energy savings produced per
dollar. RLW calculated the cost (in program dollars) of saving 1,000 kBtu (both electric
and therm). The calculation is as follows:

Cost per 1,000 kBtu saved = 1,000 x (total energy savings/total program
budget)

Savings Per Unit

RLW presents electricity and therm savings per unit that participated as an ENERGY STAR
home. Essentially, this measurement tool characterizes the marginal energy efficiency
value of each unit that contributes to the overall energy savings. The greater the savings
per unit, the more effective and cost efficient the program is.

Savings per Unit = Total Savings / Total Number of ES Units

RLW Analytics, Inc. Chapter 5—81



2002 Statewide Residential New Construction
California ENERGY STAR® New Homes Program Phase 1 Report March 1, 2004

Summary

The total electricity savings and therm reduction calculations are key in presenting the
total energy savings as a result of the ENERGY STAR program. Depending on the end-use
(hot water, heating or cooling), saving calculations varied by the type of energy utilized.
The realization rate is the EM&V estimate divided by the AEAP estimate.

Other measures that RLW utilized to measure the effectiveness of the ENERGY STAR
program included: savings per unit, cost per unit recruited, and cost per 1,000 kBtu saved.
One strength in these measurement tools is that the same methodology was utilized for
each utility’s estimation. The AEAP estimates of energy savings varied greatly by each
utility, which is reflected in RLW’s calculated realization rates.

RLW Analytics, Inc. Chapter 5—82



2002 Statewide Residential New Construction
California ENERGY STAR® New Homes Program Phase 1 Report March 1, 2004

6. Ex-Post Energy Savings

The most telling measurements used to evaluate the impact of the 2002 ENERGY STAR
program are the overall energy savings that are produced as a result of constructing more
energy efficient homes. RLW utilized each builder’s Title 24 compliance files that qualified
the home as ENERGY STAR to estimate the energy (i.e. gas and electric) savings. In sum,
the savings is the difference between the prescriptive baseline Title 24 standard that the
home must meet and the as-built level of efficiency.

After the 2002 ENERGY STAR program was complete, the utilities updated the CPUC
energy savings targets with actual program savings as part of the Annual Earnings
Assessment Proceeding (AEAP) filing in April 2003. At this point in time, the utilities had a
concrete number of participating single family and multifamily units and possessed the
Title 24 files for the majority of the program participants. Some utilities utilized the Title 24
data to adjust the original CPUC savings estimate, while other utilities elected other
means in estimating post-program energy savings. RLW recommends that the utilities
make an effort to utilize a common approach in estimating program energy savings so that
savings may be compared more objectively.

For this report, RLW encourages readers to not only draw on the AEAP filing as an
indicator of program success, but also utilize other metrics that go further than verifying
AEAP claimed savings. Since program implementation budgets and numbers of
participants also vary by utility, we have included additional indicators of program cost
effectiveness that are perhaps equally, if not more important, as overall realization rates of
savings estimates. These metrics provide further insight into the evaluation and use
equivalent methodologies of calculation.

In conclusion, the EM&YV of this program will seek alternative methods and data sources in
order to evaluate gas and electric savings resulting from the program. Currently the
EM&V team is considering a billing analysis, using a non-participant control group that is
currently part of a residential new construction baseline study being conducted by lItron,
and the 2002 program participants. Similarly, data from the Itron baseline study may also
be used to determine what the actual construction baseline is, and how close it is to either
of the two previously presented approaches. Therefore, the Phase [I EM&V report will
delve more deeply into this issue and will make recommendations for future EM&V
methodology for this program.

Energy Savings

In this section we present a preliminary assessment of what the ENERGY STAR New Homes
program will produce (upon final build out) in terms of energy savings. We present two
approaches in this section for determining the fraction of kBtu savings that are gas or
electric. The first approach we present is the approach the utilities selected as part of the
original EM&V plan, the second approach is an alternative approach that utilizes data from
a recent residential new construction analysis conducted by Itron,?® herein referred to as
“Approach A” and “Approach B,” respectively.

% Jtron presented the utilities with a study memo titled "Differences in Savings Estimates". June 2003
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Approach A Evaluation Overview

Approach A methodology is based on Title 24 files that were obtained from each of the
four utilities represented in the evaluation. The Title 24 files used were all approved by the
utilities for participation in the 2002 program, and represent the utilities’ best
approximation of what will actually be built. Energy savings are based on a comparison of
the “as specified”®® home compared to the prescriptive baseline (Package D) home.

Again, using output from the Title 24 files RLW calculated the energy savings for ENERGY
STAR homes by comparing the energy usage of the prescriptive baseline home to the as-
specified home. For each single family residential end-use (i.e., heating, cooling and
water heating), the difference in energy use was determined in units of kBtu. Depending
on the fuel type of the equipment installed in the home, the kBtu savings for each end-use
was converted to either gas or electric savings. Each housing plan in the program
underwent this analysis before being weighted to the total number of plans represented in
the program.

In California, builders can use either a performance-based method to meet Title 24
standards that use “trade-off’ savings between end-use categories (cooling, heating, hot
water) or a prescriptive method to meet the minimum requirements by each specified
category. Builders very seldom use the prescriptive method due to its cost-
ineffectiveness. For this reason we also considered an alternative approach of calculating
gas and electric savings, herein referred to as “Approach B.”

Approach B Evaluation Overview

The Approach B method of calculating energy savings by each fuel type accounts for
differing assumptions in the baseline figures. The Approach A methodology of gas and
electricity savings uses the prescriptive (Package D) based standards®’ as the baseline.
In this section we utilize data from a previous Itron analysis. The Itron work sought to
identify a baseline that would more accurately reflect actual construction practice in
California.

Since nearly all residential Title 24 compliance is done on a performance basis, rather
than a prescriptive basis, it is pertinent to identify what the performance baseline would be
in order to most accurately predict gas and electric savings. However, predicting the
performance baseline can be quite subjective and requires a significant amount of effort
each year in order to determine what the industry is doing in terms of construction
practice. The ltron study sought to identify actual baseline construction practice through
surveys of builders and Title 24 consultants. Additionally, the study also sought to identify
what measures, or packages of measures, builders would likely implement (by coastal and
inland climate zones) in order to meet ENERGY STAR.?® Although the utilities ultimately
selected the previously presented approach for EM&V, the resulting gas and electric
savings might not be an accurate representation of what is actually being saved (since the

%6 “As specified” refers to how the ENERGY STAR home is modeled in Title 24. Is most cases this is
an accurate representation of the home’s material and equipment characteristics. However, it is
possible that the home was ultimately constructed slightly differently, which would be identified by the
CHEERS rater at the time of the CHEERS inspection.

?" The prescriptive standards refer to the specific Title 24 minimum standards in each end-use
category (cooling, heating, hot water).

B A chapter of this report is dedicated to comparing the Title 24 consultant and builder responses to
what we actually found in ENERGY STAR homes in order to determine how accurate this type of
reporting is.
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prescriptive baseline does not change). The primary reason the approach was selected
was because according to interviews with Title 24 consultants, it would be a subjective
exercise to determine what would have been built if the builder did not participate in the
program. Also, subsequently, RLW found significant discrepancies for HVAC efficiencies
and levels of insulation between the survey responses of both builders and Title 24
consultants compared with actual building practices.

Currently the EM&V team is considering a billing analysis, using a non-participant control
group that is currently part of a single family residential new construction baseline study
being conducted by ltron, and the 2002 single family participants of the ENERGY STAR New
Homes Program. Similarly, data from the Itron baseline study may also be used to
determine what the actual construction baseline is, and how similar it is to the results of
either of the two previously presented approaches (i.e., Approach A and Approach B).
Therefore, the Phase Il EM&V report will delve more deeply into this issue and will make
recommendations for future EM&V methodology for this program.

RLW is not confident that the Approach A approach used to measure gas and electric
savings for single family accurately measures the same for multifamily housing.
Multifamily new construction is a relatively new market to energy efficiency programs in
California, therefore there has been less attention paid to this segment in the past, and as
a result there is less secondary information to be gleaned for addressing this deficiency.
Although a multifamily new construction baseline study was conducted in 2001 in
California, the study was not able to gather enough representative and quantitative data to
leverage for the purpose of understanding actual baseline construction practice. With little
other information available, it is extremely difficult to gauge the accuracy of the Approach
A approach for the same reasons as we mention in the single family discussion.

Since this market will undergo a mandated transformation in 2005 RLW is recommending
continued use of the Approach A approach to evaluate energy savings in the multifamily
segment. We believe the cost of conducting an in depth study in order to identify a
baseline that will soon change as part of the 2005 energy code revisions is an inefficient
use of ratepayer funds. Instead, we recommend leveraging the lessons learned from the
single family process of identifying an EM&V method, we believe these activities will assist
in determining the most cost effective and logical approach to estimating energy savings
by fuel type in the multifamily new construction program.

Single Family Energy Savings in kWh — Approach A

Table 71 presents energy savings for single family homes participating in the 2002
ENERGY STAR New Homes Program. The first column of data shows each utility’s 4™
quarter AEAP (Annual Earnings Assessment Proceeding) filing with the CPUC on May 1,
2003 (after program execution). The AEAP filing represents the IOU’s estimate of energy
and therm savings. Once again, the utilities arrived at these estimates using varying
approaches. The AEAP filing is followed by the EM&V (Evaluation, measurement and
verification) estimate, or the amount of single family energy savings as estimated by RLW.
The realization rate is the ratio of the EM&V Estimate to the AEAP-filed estimate. The
realization rate is followed by the ‘Housing Units’ column, which contains the total number
of filed housing units claimed in the AEAP. The final column, ‘Savings per Unit, is the
EM&YV estimate of savings per housing unit claimed.

Based on the realization rate, PG&E and SoCalGas are the only utilities where the EM&V
estimate exceeded the utility AEAP estimate. SoCalGas’ program produced a 226%
realization rate in energy savings, PG&E’s single family homes program is producing a
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102% realization rate, and the other utilities are less than 100%. However, when one
reviews the estimated savings per unit, it is Southern California Gas that thrived with an
extraordinary 1,496 kWh per housing unit saved. The reason for the high savings per unit
for SoCalGas is that there were only two unique single family builder participants—one of
whom constructed 396 units of senior homes in Banning (southern California inland/desert
region). Because of Banning’s hot climate, the high efficiency air-conditioning measures
present in these homes produced significantly more electric savings than the average
project. On average, the 396 single family units exceeded Title 24 requirements by 25 to
30%. Since the Banning project represents more than 90% (396 of 432 units) of SCG’s
total single family participant projects it is understandable why their per unit electric
savings is so great compared to the other utilities.

The savings per unit recruited for the other utilities were as follows: SDG&E (173
kWh/unit), PG&E (240 kWh/unit) and SCE (392 kWh/unit). Not only did SCE produce the
second best savings per unit, but they also had the highest participation rate based on the
number of single family housing units participating.

SDGA&E fared worst in terms of its realization rate and savings per unit. RLW’s estimate is
only 25% of the utility estimate. Their kilowatt-hour savings per unit were only 173 kWh
per unit—less than half of SCE’s result. Part of the reason for SDG&E’s low electric
savings may be due to the mild climate of their region and the types of measures
implemented by builders to reach ENERGY STAR.

It should also be noted that RLW applied a 0.80 net-to-gross factor to the gross savings
calculations. The 0.80 value was also used by the utilities and is included in their AEAP
estimate. The 0.80 factor was taken from the CPUC’s Energy Policy Handbook.

Energy Savings, kWh Realization | Housing | Savings per

Utility |AEAP Estimate| EM&VEstimate Rate Units Unit
PG&E 829,781 846,362 102% 3,520 240
SCE 4,199,475 2,049,974 49% 5,234 392
SoCalGas 286,243 646,158 226% 432 1,496
SDG&E 1,268,170 321,698 25% 1,863 173
Overall 6,583,669 3,864,192 11,049 350

Table 71: Summary of Overall Energy Savings (kWh) — Approach A

Single Family Therm Reductions — Approach A

Therm reductions are the amount of gas energy saved due to greater efficiency produced
from measures that utilize natural gas. Because all of the cooling equipment in ENERGY
STAR homes was fueled by electricity, RLW only included hot water efficiency
improvement (all water heaters gas-fueled) and heating efficiency improvements (not
including heatpumps) to calculate the total therm savings.

Although SDG&E had the highest realization rate (1318%), actual therm savings per unit
were highest for PG&E’s single family projects (116 therms/unit). SoCalGas had the
lowest savings per unit and a realization rate of 306%. Overall, each unit produced about
85 therms of savings in gas. SCE, an all-electric utility, did not claim any therm savings;
therefore no realization rate has been calculated.

The differences in savings per unit can be explained by the various energy efficient
measures that are installed. For example, if builders in PG&E’s territory installed more
efficient hot water heaters, while SoCalGas builders installed more energy efficient cooling
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measures, then PG&E will result in greater therm reductions per unit (hot water heater
fueled by gas) and SoCalGas will see more electric savings per unit (cooling fueled by

electricity).

Therm Reduction Realization | Housing Savings per
Utility | AEAP Estimate [ EM&V Estimate Rate Units Unit (Therm/unit)]
PG&E 403,299 407,443 101% 3,520 116
SCE n/a 395,617 n/a 5,234 76
SoCalGas 6,163 18,851 306% 432 44
SDG&E 8,988 118,434 1318% 1,863 64
Overall 418,450 940,345 11,049 85

Table 72: Summary of Overall Therm Reduction (Therms) — Approach A

Alternate Ex-Post Gas/Electricity Saving Calculation — Approach B

In California, builders can use either a performance-based method to meet Title 24
standards that use “trade-off’ savings between end-use categories (cooling, heating, hot
water) or a prescriptive method to meet the minimum requirements by each specified
category.  Builders very seldom use the prescriptive method due to its cost-
ineffectiveness.

In this section RLW presents an alternative method of calculating energy savings by each
fuel type in order to account for differing assumptions in the baseline figures. In our
previous presentation of gas and electricity savings RLW assumed the prescriptive based
standards®® as the baseline. In this section we utilize data from a previous study done by
Itron.*® The Itron study sought to identify a baseline that would more accurately reflect
actual construction practice in California.

Since nearly all residential Title 24 compliance is done on a performance basis, rather
than prescriptively, it makes sense to try an identify what the performance baseline would
be in order to most accurately predict gas and electric savings. However, predicting the
performance baseline can be quite subjective and requires a significant amount of effort
each year in order to determine what the industry is doing in terms of construction
practice. The Itron study sought to identify actual baseline construction practice through
surveys of builders and Title 24 consultants. Additionally, the study also sought to identify
what measures, or packages of measures, builders would likely implement (by coastal and
inland climate zones) in order to meet ENERGY STAR.>' Although the utilities ultimately
selected the previously presented approach for EM&V, the resulting gas and electric
savings might not be an accurate representation of what is actually being saved (since the
prescriptive baseline does not change). The primary reasons the approach was selected
was because of the subjectivity that is removed, and because the baseline would not need
to be researched each year.

Table 73 presents an example of this discussion. Take for example a standard home that
prescriptively complies with Title 24 standards that allows: 5 kBtu/sqft-yr for heating, 8

% The prescriptive standards refer to the specific Title 24 minimum standards in each end-use
category (cooling, heating, hot water).

% Itron presented the utilities with a study memo titled "Differences in Savings Estimates". June 2003.

A chapter of this report (Comparison of Builder Survey, T24 Consultant Survey, and Building
Characteristics) is dedicated to comparing the Title 24 consultant and builder responses to what we
actually found in ENERGY STAR homes in order to determine how accurate this type of reporting is.
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kBtu/sqft-yr for cooling, and 10 kBtu/sqft-yr for hot water. This home may have (likely)
complied to Title 24 standards by constructing a home with end-uses of: 8 kBtu/sqft-yr for
heating, 8 kBtu/sqft-yr for cooling, and 7 kBtu/sqft-yr for hot water because in a
performance based model, builders must only meet or exceed the total energy
allowance—in this case 23 kBtu/sqft-yr. Consequently, the prescriptive standard does not
necessarily represent the actual allocation of end-use energy of standard homes in
California. Then, depending upon the fuel type of the end-use, gas and electric savings
will vary, while the kBtu savings will remain constant.

Method Heating| Cooling | Hot Water| Total
Prescriptive Title 24 Requirement 5 8 10 23
Performance-Based Compliance 8 8 7 23
Difference -3 0 3 0

Table 73: Performance vs. Prescriptive Compliance, kBtu/sqft-yr

Using the Itron study findings, RLW determined the fraction of kBtu savings that were
either gas or electric, using only a different baseline (performance rather than
prescriptive). The results of this analysis are presented in the remainder of this section.

Fuel-Type Ratio Estimates by Itron Study

In this section, RLW utilized ratios that estimate the actual proportion of savings by fuel-
type, which was based on a sample of standard and ENERGY STAR homes in 2001 by Itron.
Because these ratios are an estimate and housing construction practices are constantly in
a state of flux, RLW reiterates that this is only an broad estimate to correct the difference
in prescriptive versus performance based compliance methods. The best way to measure
the true gas and electric savings produced by ENERGY STAR homes would be to compare
the C2-R file if the home were built to the minimum Title 24 standards (use as standard)
and the C2-R file for the actual built home to ENERGY STAR standards (use as proposed).
However, since an “absent the program” C2-R does not exist we must use an alternate
approach.

Table 74 presents the estimated ratios by each utility and by inland homes and coastal
homes as determined by Itron. In general, more electricity savings result in inland regions
(Climate zones 8-16) than in coastal regions (Climate zone 1-7). SCE had the greatest
variance between regions where coastal homes had on average, electricity savings of
42% where as inland homes had an average of 87% electricity savings.*

The data presented in Table 74 shows what fraction of the total kBtu savings that can be
attributed to each fuel type. The data presented is based on the findings of the Itron study.

Gas Electricity Gas Electricity
Utility COASTAL | (Therms)| (kWh) | Total || Utility INLAND | (Therms) [ (kWh) | Total
SCE 58% 42% 100% SCE 13% 87% 100%
PG&E 71% 29% 100% PG&E 58% 42% 100%
SDG&E/SoCalGas 12% 88% 100% SDG&E/SoCalGas 11% 89% 100%

Table 74: Fuel-Type Ratios

RLW applied Itron’s ratios between fuel-type savings to each utility’s total kBtu savings in
order to gain an alternative estimate of gas versus electric savings. Note this

% The percentages are the amount of kBtu savings for electric as apposed to gas.
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methodology is only to account for the difference in gas versus electric savings, but the
combined/total energy savings between the two methodologies remains equal. Table 75
summarizes the total savings by gas/electric and coastal/inland areas.

Gas Savings (kBtu) Electric Savings (kBtu)
Utility Coastal Inland Coastal Inland Total (kBtu)
PG&E 5,018,528 24,531,183 2,038,989 | 17,821,449 49,410,150
SCE - 7,610,670 - 52,940,736 60,551,406
SoCalGas 58,393 875,577 414,337 7,152,814 8,501,121
SDG&E 1,090,851 687,747 7,740,270 5,618,385 15,137,253
Total 6,167,772 33,705,177 | 10,193,596 | 83,533,385 133,599,930

Table 75: EM&V kBtu Savings Estimates Ratio Adjusted

Table 76 presents the alternate EM&V electricity savings and presents the associated
realization rates. SCE had the largest change in realization rate from 49% to 123%.
Essentially, the alternative savings redistributes the total energy savings. All utilities
exceed the AEAP estimate with the EM&V estimate, when this approach is applied.

Electric Savings (kBtu) Realization
Utility AEAP Estimate| EM&YV Estimate Rate
PG&E 8,496,128 19,860,438 234%
SCE 42,998,425 52,940,736 123%
SoCalGas 2,930,842 7,567,151 258%
SDG&E 12,984,793 13,358,655 103%
Total 67,410,187 93,726,981 139%

Table 76: Approach B Electric Savings Realization Rates by Utility

Because Itron’s ratios gave greater weight to electricity savings, Table 77 shows
decreased realization rates in gas savings. SCE does not claim its gas savings because it
is an all-electric utility. PG&E’s gas AEAP estimate did not meet or exceed the alternative
gas EM&YV estimate, even though their electric AEAP estimate was less than half of the
alternative electric EM&V estimate.

Gas Savings (kBtu) Realization
Utility AEAP Estimate| EM&V Estimate Rate
PG&E 40,329,900 29,549,712 73%
SCE - 7,610,670
SoCalGas 616,300 933,970 152%
SDG&E 898,800 1,778,598 198%
Total 41,845,000 32,262,280 77%

Table 77: Approach B Gas Savings Realization Rates by Utility

Depending on the climate zone and Title 24 end-use allotment, builders will chose
different energy efficient measures based on cost, not on the prescriptive end-use values.
For example, a climate zone that has a low allowance for cooling does not mean that
builders will construct homes with highly efficient cooling systems to meet that specified
low cooling allowance; instead, using performance based compliance they may exceed
the hot water allowance and take the extra credit from hot water and use it as a trade-off in
the cooling category.
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Since the performance baseline is an ever moving target, it may be most productive to
evaluate each program on its overall gas and electric (total energy or kBtu) savings rather
than basing it on fuel-type savings. Conversely, the prescriptive baseline approach could
be applied consistently since the baseline is fixed, although this methodology likely does
not accurately reflect true gas and electric savings.

Single Family Combined Total Energy Savings

Table 78 combines the gas and electric savings data presented in the previous two tables.
In this section we compute fuel-neutral realization rates by converting all energy savings
into kBtu’s. The overall average split was 70% gas savings and 30% electric savings
based on the prescriptive standard values. SoCalGas’ ratio between gas and electric was
22% vs. 78%, respectively.

Using the AEAP estimate we have calculated an overall single family realization rate. This
realization rate does not vary by either methodology. SoCalGas has the best overall
program realization rate at 240%, followed by SDG&E and PG&E produced realization
rates of 109% and 101% respectively. SCE was the only utility with a realization rate
below 100% with 49%. Note that RLW did not include SCE’s therm reductions in the
realization rate calculation since SCE did not claim any therm savings. However, in the
alternate calculation of electric savings, SCE had a realization rate of 123% because it
allowed them to allocate a greater portion of the total savings to electric rather than gas.
Rather than attempting to guess a ratio that estimates a performance-based standard,
SCE should consider claiming gas savings in order to account for the fuel-blind methods
of reaching Title 24 compliance.

EM&V Therm | EM&YV Electricity | % of Therm % Energy EM&YV Total Energy AEAP Realization
Utility Reductions (kBtu) Savings (kBtu) | Savings of Total [ Savings of Total Savings (kBtu) Estimate Rate
PG&E 40,744,253 8,005,896 82% 18% 49,410,150 48,826,028 101%
SCE 39,561,725 20,989,680 65% 35% 60,551,406 42,998,425 49%*
SoCalGas 1,885,105 6,616,016 22% 78% 8,501,121 3,547,142 240%
SDG&E 11,843,386 3,293,867 78% 22% 15,137,253 13,883,593 109%
Overall 94,034,469 39,565,460 70% 30% 133,599,930 | 109,255,187 122%

*Therm Reductions were not included in the total realization rate.

Table 78: Total Energy Savings and Realization Rate

In conclusion, the EM&YV of this program will seek alternative methods and data sources in
order to evaluate gas and electric savings resulting from the program. Currently the
EM&V team is considering a billing analysis, using a non-participant control group that is
currently part of a residential new construction baseline study being conducted by Itron,
and the 2002 program participants. Similarly, data from the ltron baseline study may also
be used to determine what the actual construction baseline is, and how close it is to either
of the two previously presented approaches. Therefore, the Phase I EM&V report will
delve more deeply into this issue and will make recommendations for future EM&V
methodology for this program.

Cost of Total Energy Reduction (in kBtu) and Single family Unit Recruitment

RLW also computed the cost of each single family home recruited, and the total energy
saved for each utility, which is summarized in Table 79.% The most cost effective program
generates the greatest amount of energy savings (for load reduction) and unit participation
(for market penetration) with the least amount of program funds.

3 RLW included SCE’s gas savings to better compare the utilities on a consistent methodology.
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SDG&E had by far the lowest cost per unit recruited ($580), while SoCalGas had the
highest cost for each single family unit ($1,718). SoCalGas is unique in that it had very
few single family projects, which may explain part of the higher cost.

The lowest cost per 1,000 kBtu saved was by SDG&E, so by measurement of dollars
spent per 1,000 kBtu saved, SDG&E excelled at $71.35. After SDG&E, SCE faired well
with $81.21 per 1,000 kBtu saved, and PG&E finished with the highest cost of $89.29 to
produce 1,000 kBtu of energy reduction. Interestingly, the two utilities (PG&E and
SDG&E) with the best kBtu (fuel neutral) realization rates had the highest and lowest cost
per kBtu saved (respectively $89.29 and $71.35).

RLW Total kBtu 2002 Single- Single- Cost Per Unit| Cost per 1000
Utility Reduction Family Budget | Family Units| Recruited kBtu Saved
PG&E 49,410,150 | § 4,412,000 3,520 | § 1,253 | $ 89.29
SCE 60,551,406 | § 4,917,183 5,234 | § 939 1§ 81.21
SoCalGas 8,501,121 | $ 742,000 4321 $ 1,718 | $ 87.28
SDG&E 15,137,253 | $ 1,080,066 1,863 | $ 580 | $ 71.35
Overall 133,599,930 | $ 11,151,249 11,049 | $ 1,009 | $ 83.47

Table 79: Summary of Cost of Units Recruited and Energy Saved

Table 80 and Table 81 present a breakdown of the EM&V energy savings estimates by
utility and climate zone. Table 80 shows the amount of, and fraction of, energy savings in
kBtu (considers both electric and gas savings). It is interesting to see the divergence of
savings by utility and by end-use. PG&E’s savings are dominated by heating savings,
while SCE is more proportionally distributed between the three end-uses, SoCalGas is
highly dominated by cooling savings, while SDG&E more closely resembles PG&E’s
distribution of energy savings. Interestingly, the only all-electric utility (SCE) has their
greatest amount of energy savings coming from heating, which is nearly all gas savings.
SCE did not claim any gas savings, only electric savings; therefore these savings remain
unclaimed. Since SCE fell short of their electric savings, they may want to consider
claiming the gas savings in the future in order to improve their total resource cost (TRC)
test, or overall program cost effectiveness (assuming this is acceptable by the CPUC).

Approximately 80% of SDG&E’s energy savings is resulting from heating and water
heating measures, which are gas fuel dominated. This may explain their poor realization
rate for SDG&E’s electric measures.
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Cooling Savings and | Heating Savings and | Hot Water Savings and Total Energy
Utility % of Total Savings | % of Total Savings % of Total Savings Savings

8,659,799 28,054,110 12,696,241 49,410,150

PG&E 18% 57% 26% 100%
20,792,428 25,161,947 14,597,031 60,551,406

SCE 34% 42% 24% 100%

6,616,016 582,509 1,302,596 8,501,121
SoCalGas 78% 7% 15% 100%

3,200,931 6,154,167 5,782,155 15,137,253
SDG&E 21% 41% 38% 100%

39,269,174 59,952,733 34,378,022 133,599,930

Overall 29% 45% 26% 100%

Table 80: Energy Savings (kbtu) for Each End-Use by Utility

Table 81 presents the breakdown of savings by RMST climate zone, rather than by utility.
Here the climate becomes extremely evident, as savings shift between measures as
climates change. For example, CZ 1, a mild climate with little cooling requirements is
dominated by heating and water heating savings. Whereas CZ 5, a hot inland zone is
dominated by cooling savings. About 47% of the program’s savings were achieved in CZ
3, comprising the Inland Empire, the inland areas of Orange County, and the inland areas
of greater San Diego.

Cooling Savings Heating Savings Hot Water
Climate and % of Total and % of Total | Savings and % | Total Energy
Zone Savings Savings of Total Savings Savings
1,056,075 3,483,914 2,517,528 7,057,517
RMST CZ 1 15.0% 49.4% 35.7% 100%
2,107,739 3,599,297 3,596,814 9,303,851
RMST CZ 2 22.7% 38.7% 38.7% 100%
20,800,876 25,777,938 15,957,398 62,536,212
RMST CZ 3 33.3% 41.2% 25.5% 100%
7,603,724 24,570,196 10,178,712 42,352,632
RMST CZ 4 18.0% 58.0% 24.0% 100%
7,700,760 2,521,388 2,127,569 12,349,717
RMST CZ 5 62.4% 20.4% 17.2% 100%
39,269,174 59,952,733 34,378,022 133,599,930
Overall 29.4% 44.9% 25.7% 100%

Table 81: Energy Savings (kBtu) for Each End-Use by Climate Zone

Single Family Average Energy Use (kBtu/sqft-year) and Compliance Margin

Table 82 and Table 83 summarize the average energy use and average compliance
margin for each category (heating, cooling, hot water) and for the total. These two tables
in combination best explain the stark differences in electric and gas savings by each utility.
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In essence, it shows that a high compliance margin does not always equate to high
aggregate savings.

First in Table 82, the proposed number represents the level at which the builder has
committed to construct the home and the standard is the Title 24 minimum requirement.
The larger the raw difference between the proposed and the standard, the greater the
actual energy and/or gas savings. As mentioned before, all of the cooling energy use is
fueled by electricity (hence any savings will reflect in energy savings) and all of the hot
water energy use is fueled by gas (hence any savings will reflect in therm reductions).
Heating energy use is a mix of gas and electric saving and depends on what type of
heating furnace the home carries. Note that when analyzing aggregate energy and therm
savings, one uses the actual change of energy use rather than a percentage
change/compliance margin. In the Building Characteristics Analysis section, RLW will
analyze the degree to which homes exceeded Title 24 compliance measuring the
percentage change from standard to proposed energy use. However, in this section, the
purpose is to quantify the actual reduction of energy/gas use, which requires the use of
raw numbers. In order to maximize such a reduction, in general, the most effective
strategy is to target homes that use the most energy because there is a greater potential
to reduce actual energy use.

On average, the SoCalGas projects had the total highest energy use allowed by Title 24
standards (53.9) and also had the greatest difference from the proposed total than any
other utility (13.6 kbtu/sqft). Most of this energy use is allocated for cooling, which may be
the reason for SoCalGas’ exuberant single family energy savings (1870 kWh/unit, see
Table 71 for details). Conversely, SDG&E projects show the lowest energy use allowed
by Title 24, at nearly 21 kBtu/square foot-yr. Likely a result of the mild inland climate,
SDG&E projects offer fewer opportunities for overall energy efficiency improvements.

PG&E’s ENERGY STAR homes are allotted the highest amount of energy use for heating.
On average, PG&E had the greatest difference between proposed and standard heating
(4.4 kbtu/sqft). Note that the difference in heating is much less (about 1/3 less) than the
reduction change in SoCalGas’ territory for cooling.

For hot water energy use, the difference for all utilities between standard to proposed hot
water use ranged from 1.7 to 2.3. In the Single family building characteristics analysis
section, RLW will further discuss what type of water heaters each utility region employed
and can compare the differences in efficiencies of the water heaters. Overall, total energy
use was reduced by 6.7kBtu/square foot-yr (32.6 — 25.9) and the greatest amount of this
change resulted from efficiencies made in heating energy use (2.9).

This same information can also be presented in terms of compliance margin, but tells a
different part of the story. The compliance margin is the percentage by which the project
exceeds the standard Title 24 requirement. One can use this measure as a way to
quantify how well each project performed against its minimum required standards. As
Table 83 shows, the overall compliance margin was 20%, which reflects the program’s
effort to encourage builders to construct at least 15 to 20% (depending on incentive) better
than code.

SoCalGas builders used cooling measures in large part to help them meet the program’s
minimum compliance standard, by improving cooling efficiency by 30% on average.
Overall, the cooling compliance margin was 25% better than proposed.

The greatest total compliance margin by any utility was seen in the SoCalGas projects, but
once again, one may see this finding as an exception to the norm, as these savings are
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being driven in large part by a few projects delivering high amounts of cooling savings.
After SoCalGas, the other utilities compared closely, ranging between 19% and 21%
compliance.

Hot water compliance was below the overall average compliance margin of 20%, at 15%.
It may be that hot water efficiencies have topped out for what is a cost effective energy
efficiency measure in single family new construction. The hot water end-use produced the
tightest range of compliance margins (13.4 — 17.3), so it may be that builders are fairly
standardized in their specification of hot water heating systems.

Proposed Standard Proposed Standard Proposed Standard Proposed Standard
Utility Total Total Heating Heating Hot Water | Hot Water Cooling Cooling n
PG&E 29.7 37.6 14.5 18.9 10.3 12.5 4.9 6.3 299
SCE 25.5 31.6 7.1 9.5 10.5 12.2 8.0 10.0 251
SoCalGas 40.3 53.9 2.3 3.3 12.5 14.5 25.5 36.2 12
SDG&E 16.6 20.9 3.9 5.5 10.0 11.9 2.8 3.4 130
Overall 25.9 32.6 8.7 11.6 10.4 123 6.8 8.7 692

Table 82: Average Energy Use (kBtu/square foot-yr) by Utility

Utility Total Heating Cooling Hot Water n

PG&E 21% 23% 22% 17% 299
SCE 19% 25% 20% 14% 251
SoCalGas 25% 31% 30% 13% 12
SDG&E 20% 29% 20% 16% 130
Overall 20% 25% 22% 15% 692

Table 83: Average SF Compliance Margin by Utility

RLW also analyzed the energy use by climate zone because climate zones are used by
Title 24 to establish standard energy budgets. As Table 84 displays, climate zone 5 (far
eastern region of California) has the highest standard and proposed energy use total than
all other climate zones, which is driven entirely by the large cooling budget. As shown in
Table 84 and Table 85, ENERGY STAR homes in climate zone 5 are on average 11.2
kBtu/square foot-yr (or 22%) below the standard energy use total, producing the largest
amount of savings per unit than any other climate zone; however only 15 of the 692
projects were built in this region. Homes in climate zone one produced the greatest
overall compliance margin of 26%, however only 49 of the 692 projects were built in this
zone. The climate zone with the smallest compliance margin, climate zone three (20%),
lead the program with the highest fraction of projects participating (291 of 692) in the 2002
program and the greatest amount of overall energy savings.

The lowest total energy use change was seen in climate zone 2 (south coastal), which
also has the lowest total proposed and standard energy use. Sixty-five percent
(11.9/18.3) of the total proposed budget in climate zone 2 is owned by the proposed hot
water budget, leaving only 35% of the total budget to be affected by cooling or heating
measures. Not surprisingly, the majority of the savings (39%, Table 81) in climate zone 2
resulted from hot water heating. Moreover, no other climate zone has a greater
percentage of savings in this category.

Climate zone 4 (Sacramento/Central Valley) had an overall change from standard to
proposed of 7.9—4.4 of which came from lower heating energy use. This also supports
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the findings presented in Table 81 from above, which shows 58% of the savings in this
climate zone resulting from heating.

Climate Proposed Standard Proposed Standard Proposed Standard Proposed Standard

Zone Total Total Heating Heating Hot Water | Hot Water Cooling Cooling n

RMST CZ1 23.5 31.6 11.8 15.6 9.9 13.0 1.8 3.0 49
RMST CZ2 14.5 18.3 3.0 4.3 10.2 11.9 1.4 2.0 87
RMST CZ3 24.1 30.1 6.3 8.6 10.4 12.1 7.4 9.3 291
RMST CZ4 30.8 38.7 15.0 19.4 10.4 12.4 5.4 6.8 250
RMST CZ5 40.9 52.1 8.8 10.9 11.7 13.6 20.3 27.6 15
Overall 25.9 32.6 8.7 11.6 10.4 12.3 6.8 8.7 692

Table 84: SF Average Energy Use kBtu/square foot-yr) by Climate Zone

Climate Zone Total Heating Cooling Hot Water n

RMST CZ1 26% 24% 40% 24% 49
RMST CZ2 20% 30% 31% 15% 87
RMST CZ3 20% 27% 20% 15% 291
RMST CZ4 20% 23% 21% 16% 250
RMST CZ5 22% 19% 26% 14% 15
Overall 20% 25% 22% 15% 692

Table 85: Average Compliance Margin by Climate Zone

Table 86 summarizes the percentage of total energy use in each category by each utility’s
ENERGY STAR units. On average, almost half of the energy use for PG&E’s units was
allocated to heating and over a third went to hot water. About 60% of the total energy use
in SDG&E territory was expended on hot water. In the ENERGY STAR units for the
SoCalGas region, 63% of the total energy use was utilized for cooling purposes and very
little (6%) was used for heating. Overall, on average, participant projects statewide used
34% of total energy for heating, 26% for cooling and 40% for hot water.

It is also useful to study the various breakdowns of total energy use based on climate
zones rather than utility. For example, Table 87 shows that about 70% of energy use in
climate zone 2 (coastal southern California) went towards hot water and only 10% went to
cooling. A good example indicating the number of cooling and heating degree days by
climate zone; as heating and cooling budgets increase, so to do the number of degree
days. Climate zone 1 (north coastal) requires the largest allocation of heating energy,
while climate zone 5 (inland/desert/mountains) requires the largest allocation of cooling
budget.

Proposed Proposed Proposed
Utility Heating Cooling Hot Water n
PG&E 49% 16% 35% 299
SCE 28% 31% 41% 251
SoCalGas 6% 63% 31% 12
SDG&E 24% 17% 60% 130
Overall 34% 26% 40% 692

Table 86: SF Percent Allocation by Utility
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Proposed Proposed Proposed

Climate Zone Heating Cooling Hot Water n

RMST CZ1 50% 8% 42% 49
RMST CZ2 21% 10% 70% 87
RMST CZ3 26% 31% 43% 291
RMST CZ4 49% 18% 34% 250
RMST CZ5 22% 50% 29% 15
Overall 34% 26% 40% 692

Table 87: SF Percent Allocation of Energy Use by Climate Zone

Multifamily Energy Savings in kWh

The energy savings in this multifamily energy saving section consists of savings from both
low rise and high-rise multifamily dwellings. The high-rise dwellings were separated from

the low rise dwellings in the subsequent multifamily building characteristics section of this

report. All demographic information on the high-rise dwellings is included in the high-rise

multifamily building characteristics section.

The low rise multifamily energy savings are grouped into the same three categories as
single family energy savings, namely space heating, space cooling, and domestic hot
water. However, the high-rise multifamily includes “other” energy components in the
energy savings calculation since the high-rise compliance methods are similar to
commercial compliance methods. The “other” energy components are all electric and
consist of energy savings from heat rejection, pumps & misc., and indoor fans.

This section summarizes aggregate energy savings of multifamily units that were built to
meet or exceed Title 24 standards by 15%.

Table 88 presents by utility the AEAP filed estimate of savings and the EM&V estimate of
energy savings. PG&E and SoCalGas appear to have dramatically underestimated the
amount of energy savings they will achieve, while the other utilities have overestimated
their kWh savings. SCE achieved the greatest savings (219 kWh/unit), which is followed
closely by SoCalGas with 206 kWh/unit. SDG&E has the fewest electric savings per unit,
and also the worst realization rate, which may be due to greater use of gas-fueled
measures. SDG&E did have the highest number of multifamily participation, which
comprised of 35% of the total number of ENERGY STAR multifamily units.

Energy Savings, kWh Realization Housing Savings per
Utility AEAP Estimate EM&YV Estimate Rate Units Unit (kWh/unit)
PG&E 32,401 125,422 387% 1,129 111
SCE 668,714 444,621 66% 2,030 219
SoCalGas 527,374 617,184 117% 2,994 206
SDG&E 712,002 291,128 41% 3,313 88
Overall 1,940,491 1,478,355 9,466 156

Table 88: Energy Savings for ENERGY STAR Multifamily Homes
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Multifamily Therm Reduction

Table 89 presents the therm reductions for multifamily projects, including both the AEAP
estimate and the EM&V estimate of savings. Here we find that SoCalGas has the highest
realization rate at 122% even though PG&E projects save the most therms per project
(68). SoCalGas projects saved the least amount per project with an average of 33 therms
per unit. SDG&E had the second highest realization rate with 112%. While SCE did not
claim any therm savings, their ENERGY STAR multifamily units save almost 83,000 therms
per year.

Therm Reduction Realization| Housing Savings per
Utility |AEAP Estimate] EM&V Estimate Rate Units | Unit (Therm/unit)
PG&E 88,157 77,039 87% 1,129 68
SCE n/a 82,997 n/a 2,030 41
SoCalGas 80,442 98,539 122% 2,994 33
SDG&E 126,298 141,626 112% 3,313 43
Overall 294,897 400,201 9,466 42

Table 89: Therm Savings for Multifamily Homes
Multifamily Combined Savings

Table 90 combines the data presented in the previous two tables. Therm and kilowatt-hour
savings have been converted to savings in kBtu (EM&V Total Energy Savings kBtu).
Using the AEAP estimate, we have calculated an overall multifamily realization rate.
PG&E has the highest realization rate of 120%, followed by PG&E at 98%, and then by
SDG&E at 86%. SCE had the lowest realization rate with 66%, but RLW did not include
SCE’s therm reductions since they did not claim any therm savings.

EM&YV Therm EM&YV Energy | EM&YV Total Energy [AEAP Estimate| Realization
Utility Reductions (thm) Savings (kWh) Savings (kBtu) (kBtu) Rate
PG&E 77,039 125,422 8,988,113 9,147,454 98%
SCE* 82,997 444,621 12,852,193 6,846,963 66%*
SoCalGas 98,539 617,184 16,173,208 13,443,982 120%
SDG&E 141,626 291,128 17,143,419 19,919,988 86%
Overall 317,203 1,478,355 55,156,933 41,314,187 133.5%

*Therm Savings not included in the total realization rate.
Table 90: Total Energy Savings and Realization Rate (kBtu)

The following two tables present total kBtu savings (combines gas and electric savings) by
utility for each Title 24 end-use (cooling, heating, water heating, other, total). Overall, the
majority of the savings resulted from water heating measures (60%), which was also true
for each utility. SDG&E’s multifamily project water heating savings (65%) were the
greatest of the four utilities, followed by SCE (64%), then by PG&E (58%), and finally by
SoCalGas (52%). Overall, the cooling end-use produced the second greatest amount of
savings; however cooling savings produced less than half the amount of savings of hot
water heating measures. PG&E had the greatest fraction of heating savings of any utility,
while SCE had almost none. At the same time PG&E had the smallest fraction of cooling
savings while SoCalGas had the largest fraction. The “other savings” category reflects
savings in the high-rise multifamily projects that result from three end-uses; specifically
indoor fans, heat rejection, and pumps and miscellaneous comprise “other savings.”
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Hot Water Savings
Cooling Savings and %| Heating Savings and and % of Total Other Savings

Utility of Total Savings % of Total Savings Savings and % of Total | Total Energy Savings
365,800 3,461,509 5,231,670 (70,866) 8,988,113

PG&E 4% 39% 58% -1% 100%
3,643,870 9,723 8,362,783 835,817 12,852,193

SCE 28% 0% 65% 7% 100%)
6,009,890 1,731,600 8,431,717 - 16,173,208

SoCalGas 37% 11% 52% - 100%
2,521,629 3,557,253 11,064,537 - 17,143,419

SDG&E 15% 21% 65% - 100%
12,541,190 8,760,086 33,090,707 764,951 55,156,933

Overall 23% 16% 60% 1% 100%

Table 91: Total kBtu Savings by Utility

Table 92 presents similar information as above, replacing utility with climate zone. RMST
climate zone 3 and 4 account for the overwhelming majority of program activity and
savings. Water heating represents the majority of savings in these climate zones, in
addition to RMST climate zones 1 and 2. Only in climate zone 5 is water heating not the
lead end-use in terms of savings; instead cooling savings represent the greatest fraction of
savings.

Hot Water Savings
Cooling Savings and %| Heating Savings and and % of Total Other Savings

Climate Zone of Total Savings % of Total Savings Savings and % of Total | Total Energy Savings
162,565 2,563,763 4,185,009 (70,866) 6,840,470

RMST CZ | 2% 37% 61% -1% 100%
3,276,844 1,842,334 11,982,200 - 17,101,377

RMST CZ 2 19% 11% 70% - 100%)
5,455,488 3,063,397 14,063,582 835,817 23,418,284

RMST CZ 3 23% 13% 60% 4% 100%
600,000 1,088,652 1,419,005 - 3,107,657

RMST CZ 4 19% 35% 46% - 100%
3,046,294 201,940 1,440,911 - 4,689,145

RMST CZ 5 65% 4% 31% - 100%
12,541,190 8,760,086 33,090,707 764,951 55,156,933

Overall 23% 16% 60% 1% 100%

Table 92: Total kBtu Savings by Climate Zone
Cost of Energy Reduction (in kBtu) and Multifamily Unit Recruitment

Table 93 presents additional metrics to evaluate the four utilities. Recall that SDG&E had
the lowest realization rate for electric savings (41%). However, to SDG&E’s credit, they
appear to be running the most cost effective program in terms of the cost per energy
savings. As Table 93 shows, they had the lowest cost per 1,000 kBtu saved ($42.47).
SCE, who had the lowest overall realization rate, had the lowest recruitment cost per unit
($248). Although PG&E had a 98% overall realization rate, by other measures, their
projects demonstrated to be least cost-effective. PG&E cost per unit skyrocketed at $734
(overall average was $343, less than half of PG&E’s average cost) and their cost per 1000
kBtu saved was $92.21—double of SDG&E’s cost.
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EM&V Total kBtu| 2002Multifamily | Multifamily | Cost Per Unit | Cost per 1000

Utility Reduction Budget Units Recruited kBtu Saved

PG&E 8,988,113 | § 828,837 1,129 | $ 7341 $ 92.21
SCE 12,852,193 | $ 742,000 2,030 | $ 248 | $ 57.73
SoCalGas 16,173,208 | $ 946,608 2,994 | $ 286 | $ 58.53
SDG&E 17,143,419 | $ 728,149 3313 | $ 3591 $ 42.47
Overall 55,156,933 | $ 3,245,594 9,466 | $ 343 | $ 58.84

Table 93: Cost per Unit Recruited and per Unit Saved
Multifamily Average Energy Use (kBtu/sqft-year) and Compliance Margin

As stated before, over half of the total energy savings rooted from hot water energy use.
Table 94 shows the average for each proposed energy use by utility. The highest energy
end-use value is within standard and proposed hot water on average, which is also the
energy use with the greatest difference between proposed and standard value. Although
the overall compliance margins were very similar (range of 20-30%), as Table 94 shows,
we know that the majority of savings resulted from hot water measures.

Proposed Standard Proposed Standard Proposed Standard | Proposed | Standard | Proposed | Standard
Utility Total Total Heating Heating Hot Water | Hot Water | Cooling | Cooling Other Other n
PG&E 272 37.0 11.5 159 12.7 16.6 2.9 4.5 0.07 0.06 37
SCE 25.5 327 2.5 2.5 18.2 24.1 4.4 5.7 0.34 0.37 35
SoCalGas 30.2 39.0 4.0 4.8 18.3 222 7.8 12.1 - - 74
SDG&E 21.8 27.9 3.5 5.1 14.8 18.5 34 4.3 - - 84
Overall 253 33.0 5.4 7.4 15.4 19.3 4.4 6.3 0.04 0.04 230

Table 94: MF Average Energy Use kBtu/square foot-yr) by Utility

Utility Total Heating Hot Water Cooling Other n

PG&E 27% 28% 23% 35% -12% 37
SCE 22% 0% 24% 24% 8% 35
SoCalGas 23% 16% 17% 35% - 74
SDG&E 22% 31% 20% 21% - 84
Overall 23% 26% 20% 30% 1% 230

Table 95: MF Compliance Margin by Utility

By climate zone, RMST 5 has the highest allocation for total energy use. Title 24
standards require that total energy use for climate zone 5 be 55.2 or below. On average,
ENERGY STAR multifamily homes’ total energy use was 39.1 in this zone. Overall,
compliance margin for this climate zone was 29%. However this climate zone represents
only 12 projects and is much greater than the overall compliance margin of 23%. While
RMST climate zone 1 has a similarly high compliance margin, what should be noted is the
negative savings for other (only applies to high-rise multifamily). This is likely a perfect
example of builders trading measures. Since the standard other budget for this climate
zone is so low, builders can easily makeup savings in other end-use categories. In this
case, the makeup has occurred in both hot water and heating, putting overall compliance
at 27%. However, on average the overall compliance margin is 23%.
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Climate Proposed Standard Proposed Standard Proposed Standard | Proposed | Standard | Proposed | Standard

Zone Total Total Heating Heating Hot Water | Hot Water | Cooling | Cooling Other Other n
RMST CZ1 26.5 36.5 12.0 16.5 11.8 15.6 2.7 4.3 0.0749 0.0667 28
RMST CZ2 20.7 26.4 3.0 3.8 15.8 19.8 1.9 2.8 - - 89
RMST CZ3 26.9 343 4.3 6.0 16.7 20.7 5.8 7.6 0.065 0.071 87
RMST CZ4 32.8 41.3 6.9 9.6 18.0 21.9 7.9 9.8 - - 14
RMST CZ5 39.1 55.2 1.1 1.8 16.2 18.7 21.8 34.6 - - 12
Overall 25.3 33.0 5.4 7.4 15.4 19.3 4.4 6.3 0.04 0.04 230

Table 96: MF Average Energy Use kBtu/square foot-yr) by Climate Zone

Climate

Zone Total Heating Hot Water Cooling Other n
RMST CZ1 27% 27% 24% 39% -12.3% 28
RMST CZ2 22% 20% 20% 34% - 89
RMST CZ3 22% 28% 19% 24% 8% 87
RMST CZ4 21% 27% 18% 20% - 14
RMST CZ5 29% 39% 13% 37% - 12
Overall 23% 26% 20% 30% 1% 230

Table 97: MF Compliance Margins by RMST Climate Zone

In Table 98 we present average HERS scores, and HERS scores by bin. A HERS score of
87 or better reflects ENERGY STAR design and construction standards in California. Table
98 clearly illustrates the fact that on average the multifamily homes meet or exceed
ENERGY STAR criteria. Multifamily projects in PG&E service area scored the best with an
average score of 88.6, while the other three utilities were almost equal. The data does
show that a few projects did not meet the 87 minimum, although it is not clear why.

Greater than
Utility Average Equals 86 | Equals 87 | Equals 88 88 n
PG&E 88.6 4% 26% 42% 28% 37
SCE 87.6 16% 41% 5% 26% 34
SoCalGas 87.7 0% 65% 23% 12% 70
SDG&E 87.6 0% 69% 20% 11% 84
Overall 89.1 5% 11% 47% 37% 225

Table 98: Multifamily HERS Scores

Table 99 summarizes the percentage of total energy use in each category by utility. On
average, more than half of SCE’s, SoCalGas,” and SDG&E’s energy use was allocated to
water heating. SCE’s cooling savings accounted for nearly 30%, more than any other
utility. SoCalGas and SDG&E had similar breakouts, with the majority of total energy use
in hot water heating, followed by cooling, and then by heating. Overall, on average,
participant projects statewide used 22% of total energy for heating, 18% for cooling and
61% for hot water.

RLW Analytics, Inc. Chapter 6—100



2002 Statewide Residential New Construction

California ENERGY STAR® New Homes Program Phase 1 Report March 1, 2004
Proposed Proposed | Proposed Hot

Utility Heating Cooling Water n

PG&E 42% 11% 47% 37
SCE 10% 17% 73% 35
SoCalGas 13% 26% 61% 74
SDG&E 16% 16% 68% 84
Overall 22% 18% 61% 230

Table 99: MF Percent Allocation of Energy Use by Utility

By climate zone (Table 100), the energy use is also dominated by the hot water end-use.
Only in climate zone 5,we find that hot water energy use is trumped by heating energy
use. However only a limited number of projects in climate zone 5 participated in the
program.

Proposed Proposed | Proposed Hot

Climate Zone Heating Cooling Water n

RMST CZ1 45% 10% 45% 28
RMST CZ2 15% 9% 76% 89
RMST CZ3 16% 22% 62% 87
RMST CZ4 21% 24% 55% 14
RMST CZ5 3% 56% 42% 12
Overall 22% 18% 61% 230

Table 100: MF Percent Allocation of Energy Use by Climate Zone

Energy Savings Comparison between 15% Compliance vs. 20% Compliance

Is it cost-effective to pay builders an additional incentive if they increase their single or
multifamily unit compliance margin to 20 or more percent? For 2002, single family units
that complied by at least 20% over Title 24 standards received almost double the incentive
amount than if they had complied their units by 15% better than Title 24. The additional
5% of energy savings earned builders almost double the incentive amount. Table 101
summarizes the incentive levels for 2002.

Climate Zone 15-19.99% Compliance | 20% + Compliance
CZ1-7 $ 400 | $ 700
CZ 8-16 $ 500 | $ 900

Table 101: 2002 Single Family Incentive Rates per Unit

RLW compared the benefits produced from units that complied 15 to 19.99% better than
Title 24 (“15% compliance’) and units that complied 20% or more than Title 24 (‘20%
compliance’) by the number of kBtu each dollar generated. Table 102 summarizes the
results and also presents the Total Incentive Budget* (number of units multiplied by the
incentive amount) and the number of ENERGY STAR units for single family builders. The
kBtu per incentive dollar is essentially the total energy savings divided by the total

% The Total Incentive Budget does not include program administration cost because we only analyze
the cost-effectiveness of the incentive.
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incentive budget. In theory, builders are incentive-driven, so an increase in incentive
dollars will encourage builders to construct units with greater efficiency.

Overall, 15% compliant-units produced about 21.1 kBtu per incentive dollar while 20%
compliant units averaged 17.7 kBtu per incentive dollar. Note that the 15% compliant
units received $400-$500 per unit while 20% compliant units received $700 to $900. The
increased incentive amount was offset by the additional savings, but not to the efficiency
level of 15% compliant units. Only in climate zone 6 were single family units with 20%
compliance being more cost-effective than 15% compliant units. It was extremely
inefficient to subsidize 20% compliance in climate zone 4, 5, 7, 11, and 12 where the “very
highly” efficient homes fell short at least 5 kBtu per incentive dollar to its 15% compliant
counterparts.

Single Family | 15% Compliance | 20% Compliance | 15% Compliance|  20% Compli 15% Compliance | 20% C

Climate Zone kBtu/Incentive Dollar Total Incentive Cost Number of Units

Climate Zone 2 - 28.0 $ 50,400 - 72
Climate Zone 3 - 24.8 - $ 135,800 - 194
Climate Zone 4 23.1 17.4] 8 34,667 | $ 14,933 87 21
Climate Zone 5 20.4 153( 8 44,844 1 $ 20,222 112 29
Climate Zone 6 18.6 223| 8 41,9331 $ 19,717 105 28
Climate Zone 7 15.7 109] 8 167,600 | $ 499,800 419 714
Climate Zone 8 15.2 11.6[ $ 170,344 | $ 515,080 341 572
Climate Zone 9 17.0 14.4] 8 80,000 | $ 822,600 160 914
Climate Zone 10 18.7 17.3] 8 1,049,431 | § 1,220,524 2,099 1,356
Climate Zone 11 24.0 17.5| 8 71,077 1 $ 484,961 142 539
Climate Zone 12 22.2 17.0] $ 408,028 | $ 1,356,250 816 1,507
Climate Zone 13 - 30.4 - $ 900 - 1
Climate Zone 14 25.3 -8 170,500 - 341 -
Climate Zone 15 - 22.5 - $ 356,400 - 396
Total 21.1 17.7{ § 2,079,618 | $ 5,074,902 4,621 6,344

*Yellow highlighted cells mean better savings per dollar result within climate zone category.

Table 102: Compliance Margin Comparison for Single Family Units

Incentive rates for multifamily units did not vary by climate zone, and in 2002, units that
met or exceed Title 24 standards by 20% received an additional $100 to the 15%
compliance rate of $150.%

Climate Zone 15-19.99% Compliance | 20% + Compliance
CZ1-7 $ 150 | $ 250
CZ 8-16 $ 150 | $ 250

Table 103: 2002 Multifamily Incentive Rates per Unit

Overall, 15% compliant units saved 29 kBtu per incentive dollar while 20% compliant units
saved 36.2 kBtu per incentive dollar. So, essentially the rate of return (in kBtu) is almost
equal and would justify the additional incentive rate for 20% compliance.

However, when the rate of return is analyzed by climate zone, only in one case (CZ 7) did
20% compliant units outperform 15% compliant units. In climate zone 3, 4, 10, 13 and 15,
the 20% compliant units fall far below the rate of return of 15% compliant units.

As mentioned before, complying multifamily units with the 20% ENERGY STAR standard was
not very challenging for low rise multifamily builders considering the Title 24 issues that

% The 2003 ESH program did not offer the 20% compliance incentive in any climate zone.
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exist in low-rise multifamily housing compliance.

It may be that once 2005 Title 24
standards take effect, it may be cost effective to offer the 20% compliance incentive.

Multifamily 15% C | 20% Compliance | 15% Compliance | 20% Compliance|  15% Compliance | 20% Compliance
Climate Zone kBtu/Incentive Dollar Total Incentive Cost Number of Units

Climate Zone 2 42.8 -8 2,100 | $ - 14 -
Climate Zone 3 46.6 42618 6,300 | $ 51,750 42 207
Climate Zone 4 64.7 32618 6,525 $ 117,625 44 471
Climate Zone 6 25.9 19918 130,080 | $ 290,950 867 1,164
Climate Zone 7 25.4 26418 152250 | $ 154,250 1,015 617
Climate Zone 8 28.8 27618 279,600 | $ 228,750 1,864 915
Climate Zone 9 26.3 23418 50,100 | $ 15,750 334 63
Climate Zone 10 37.0 30718 24,900 | $ 209,250 166 837
Climate Zone 12 32.3 31318 30,600 | $ 37,000 204 148
Climate Zone 13 48.5 37518 7,800 | $ 15,500 52 62
Climate Zone 15 75.7 54318 7,020 | $ 66,050 47 264
Climate Zone 16 - 326 8$ - $ 17,500 - 70
Total 29.0 29.0 | $ 697,275 | $ 1,204,375 4,649 4,818

Table 104: Compliance Margin Comparison for Multifamily Units

Hard to Reach Market Outreach

The CPUC requires that at least 20% of direct implementation funds be directed to the
Hard-to-Reach markets, which are defined in the Energy Efficiency Policy Manual® as:

e Language- Primary language spoken is other than English, and/or
e Income- Those customers who fall into the moderate income level (income levels

less than 400% of federal poverty guidelines), and/or

e Housing Type- Multifamily and Mobile Home Tenants, and/or
e Geographic- Residents of areas other than the San Francisco Bay Area, San

Diego area, Los Angeles Basin or Sacramento, and/or
o Homeownership- Renters.

Based on these criteria, each utility presented an estimate of the percent fund allocation
All utilities claim to have met and exceeded the

toward the hard-to-reach market.

minimum requirement of 20%.

mandate and methodology in their calculation.
percentage (47%) of its total 2002 budget allocated for multifamily housing (i.e. Hard-to-
Reach market). However, they only claimed to have allocated 37% of their funds to the

hard-to-reach market.

However, it is difficult to track their interpretation of the

For example, SDG&E had the highest

PG&E claimed that 86% of their program funds were targeted

toward the hard-to-reach market, but due to the lack of concrete data, RLW cannot
substantiate that information.

Table 105 summarizes total utility funds and the last column indicates the percentage of
total funds allocated for multifamily housing. SDG&E and SoCalGas had the highest
number of ENERGY STAR compliant multifamily units (see Table 93).

% Approved by the CPUC in D01-11-066, it adopts new energy efficiency policy rules and sets
forth the criteria parties should use in applying for energy efficiency funding for program
year (PY) 2002 and in some cases 2003.
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Hard-to-Reach AEAP Minimum Hard-to- Multifamily Part of Actual Fund
Utility Estimate Total Budget Funds Reach Funds Budget Allocation
PG&E 86% 4,826,774 965,355 828,737 17%
SCE 58% 5,645,332 1,129,066 728,149 13%
SoCalGas 61% 1,484,000 296,800 742,000 50%
SDG&E 37% 2,026,674 405,335 946,608 47%
Overall - 13,982,780 2,796,556 3,245,494 23%

Table 105: Utility Estimate of Hard-to-Reach Fund Allocation

RLW Analytics, Inc.
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7. Single family Building Characteristics

This section presents the characteristics of the single-family homes participating in the
2002 ENERGY STAR New Homes Program. RLW obtained the Title 24 files from the utilities
for each project that participated in the program. Using the transfer files generated by the
Title 24 runs, RLW developed a database of housing characteristics inclusive of all plans
receiving ENERGY STAR status through the program. This section presents the results of
the analysis that utilized this information.

Demographics

In 2002, each of the utilities reached out to single-family homebuilders to comply with
ENERGY STAR standards in order to decrease electricity and gas demand and improve
energy efficiency. Figure 2 displays the percentage of load each type of home appliance
captures to better understand which building characteristics may have greatest influence
on greatest energy savings.

Heating and
Cooling
45%

Other
15%

Lighting

% Water Heater

TVE’,ES R Clothes 1%
oy,  Computer & Washer & : Refrigerator
Monitor Dryer Dishwasher 6%

S 10% 2%

Figure 2: Average Cost Allocation of Home Energy Bill*’

Table 106 summarizes the number of projects, plans, and units by utility service territory.
Projects refer to the overall number of developments, while plans are the individual
housing plans within each development. Units are the number of each plan that builders
intend to construct within each project. Note that there were a total of 116 projects in the
2002 statewide program, with 692 total plans and 10,965 total units. SCE had the largest
number of SF units in the program.®

% ENERGY STAR Website. Note Cost Allocation is on a nationwide basis and may vary for
California.

% SCE filed a total of 5,234 single family units, but 80 were disqualified and do not have building
characteristics data available.
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Utility Projects Plans Units
PG&E 42 299 3,520
SCE 51 251 5,154
SEMPRA 23 142 2,291
Total 116 692 10,965

Table 106: Number of Projects, Plans, and Units by Utility

Table 107 summarizes the number of plans, projects and units by climate zone. The
majority of the units fell in climate zones 2, 3 and 4. Zone 2 covers the southern coastal
region, zone 3 includes the northern coast and the bay area, and zone 4 extends into
Sacramento and Stockton regions.

Climate Zone| Projects Plans Units

RMST CZ1 8 49 515
RMST CZ2 14 87 1,266
RMST CZ3 56 291 5,442
RMST CZ4 34 250 3,005
RMST CZ5 4 15 737
Total 116 692 10,965

Table 107: Number of Projects, Plans, and Units by Climate Zone

Table 108 shows the weighted and unweighted average square footage of ENERGY STAR
homes by utility. The unweighted average overstates the true average because the
number of homes per plan is not taken into account. Based on the weighted averages,
SoCalGas had ENERGY STAR homes of less than 2000 square feet on average and
SDG&E had the largest ENERGY STAR homes with 2651 square feet average. Part of the
difference may be due to market demands in different parts of California, but another
reason may be that the programs intentionally or inadvertently targeted a certain type of
homes and builders.

N Average Average
Utility Plan ngFt WeightengqFt
PG&E 2,415 2,274
SCE 2,632 2,493
SDG&E 2,813 2,651
SoCalGas 3,170 1914
Overall 2,581 2,427

Table 108: Average Square Foot per plan and Weighted Avg. Sqft. Per Unit

Table 109 summarizes the number of plans and units by the size of the home. Over half
of the units were homes of 1500 to 2500 square feet.
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Square Feet Plans Units

<1500 sf 27 567
1500 -2500 sf] 302 5,939
2501-3500 sf 261 3,547
> 3501 sf 102 912
Total 692 10,965

Table 109: Number of Plans and Units by Square Footage

The majority of the Title-24 consultants utilized Micropas to execute the ratings; only three
projects used Energy Pro, which is most commonly used for commercial compliance.

File Type Projects Plans Units
Micropas 113 675 10,726
Energy Pro 3 17 239
Total 116 692 10,965

Table 110: Number of Projects, Plans, and Units by File Type

The following tables and description address the specific building characteristics and its
relative performance to baseline standards. 98.2% of ENERGY STAR compliant homes had
cooling systems and 100% were operating on dual-fuel (gas and electric) systems.

Utility % of Plans | % of Units
PG&E 97% 94%)
SCE 100% 100%
SEMPRA 100% 100%|
Overall 99% 98%

Table 111: Percentage of Plans and Units with Cooling
Domestic Hot Water

Figure 3 clearly illustrates storage hot water heaters as the dominant technology type
installed for hot water heating in ENERGY STAR homes. Of the 692 projects that participated
as single-family ENERGY STAR homes, the vast majority (97%) made use of storage hot
water heaters, while the remaining builders installed instantaneous hot water heaters.
Large refers to storage hot water heaters that have an input BTU/hr greater than 75,000.
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DHW Tank Types

91.1%

O Storage O Instantaneous M Large

Figure 3: Percentage of Water Heater Tank Types

SDG&E had the lowest percentage of storage tanks with about 80%, but had the highest
percentage (14.7%) of large water heater tanks in their territory. All large hot water
heaters identified by RLW had tank sizes of 75 gallons.

Instantaneous (also known as “tankless”) water heater tanks were by far the least utilized
in any territory, which may due to the fact that it is a relatively new and emerging
technology. Unlike traditional tank water heaters, instantaneous water heaters produce
hot water only on demand. Instantaneous hot water heaters are typically more efficient
than conventional storage systems because they do not suffer standby losses (or jacket
losses), however the added cost and consumer uncertainty appears to be deterring wider
implementation of this technology.®

Utility Storage Instantaneous Large n
PG&E 92% 5% 2% 299
SCE 94% 0% 6% 251
SDG&E 80% 6% 15% 130
SoCalGas 100% 0% 0% 12
Overall 91% 3% 6% 692

Table 112: Percentage of Water Heater Types by Utility

By climate zone, almost all instantaneous hot water heaters were in Zone 1 (Northern
Coastal) and the majority of large hot water heaters were in Zone 2 and Zone 3 (southern
coastal and inland). A possible explanation as to why instantaneous hot water heaters are
found in the northern coastal zone may be that ENERGY STAR compliance is more difficult
in the northern zone. The lack of cooling and heating degree-days, compared to other
climate zones, limits the types and impacts of measures used by builders to meet ENERGY
STAR criteria. The added energy credits that instantaneous water heaters produce above
their storage water heater counterparts may have been what the builders needed to meet
the program’s minimum efficiency criteria.

% Creative Energy Technologies http://www.cetsolar.com/benefitstankless.htm
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Climate Zone Storage Instantaneous Large n
RMST CZ1 63% 37% 0% 49
RMST CZ2 89% 0% 11% 87
RMST CZ3 90% 2% 9% 291
RMST CZ4 97% 0% 3% 250
RMST CZ5 100% 0% 0% 15
Overall 91% 3% 6% 692

Table 113: Percentage of Water Heater Types by Climate Zone

Tank Size

We will not be conducting a tank size analysis for instantaneous hot water heaters since
they do not have a tank, like the traditional storage hot water heater does.*’ Of the 692
water heaters included in the analysis, 17 were storage hot water heaters that did not
include a tank size. The 17 storage tanks that did not list a tank size were all “gas fired”,
as opposed to the majority of other tanks that were shown as “gas”. The systems for
these “gas fired” tanks were by ‘A O SMITH WATER PRODUCTS’ and ‘AMERICAN
WATER HEATER CO.". We omitted these water heaters from the analysis due to lack of
documentation.

Although “storage” and “large” water heaters both utilize a hot water storage tank, RLW
has listed them separately to differentiate between large and standard size hot water
heaters. Although a “large” hot water heater can have a tank larger than 75 gallons, all
large water heaters in the study were found to be 75 gallons. The statewide average tank
size for standard storage hot water heaters is 48.4 gallons.

Average
Tank Type Tank Size n
Storage 48.4 580
Large 75.0 74
Instantaneous n/a 21
Storage missing 17
Overall 50.1 692

Table 114: Average Tank Size by Tank Type

Table 115 shows the average tank size for storage and large hot water heaters by utility
service territory. While PG&E has the smallest average tank size, SDG&E has the largest
average tank size. This supports the findings presented in Table 108 that homes in
northern California are smaller than homes elsewhere in the state, as one characteristic
used to size hot water heaters is the size of the home.

40 RLW encountered seven input files that listed a tank size of 50 for instantaneous hot water heater
systems. RLW corrected the data under the assumption that this was a modeling error.
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Tank
Type Utility Tank Size Tank Size
o [PG&E 46.3 259
& |[SCE 48.8 226
S [SDG&E 51.1 83
SoCalGas 49.5 12
o |PG&E 75.0 16
= |SCE 74.9 24
~ |SDG&E 75.0 34

Table 115: Average Tank Size by Utility

This finding is even more evident in Table 116, which shows PG&E as having the highest
fraction of 30 and 40-gallon hot water heaters, and the smallest fraction of 50 and 75
gallon hot water heaters.

Storage Hot Water Heater Energy Factor

The efficiency of a storage water heater is indicated by its energy factor (EF). This number
includes both the conversion of the fuel source to hot water and the standby losses - heat
lost through the tank surfaces. In general, smaller water tanks are more efficient than
larger ones because there is less standby loss. Table 118 indicates the average energy

Tank Tank Size (gallons)
Type| _Utility 30 40 50 74.5 75 Blank n
PG&E 0.2% 34% 58% - 0.2% 7% 276
% [SCE 1% 17% 78% - 3% - 226
£ [sDG&E - 3% 92% - 5% - 83
% [soCalGas ] 5% 95% - ] ] 12
Overall 1% 20% 74% - 2% 2% 597
PG&E - - - - 100% - 16
$ [SCE - - - 21% 79% - 24
3 [SDG&E - - - - 100% - 34
Overall - - - 10% 90% - 74
Table 116: Percentage of Water Heater Tank Sizes by Utility
Tank| Climate Tank Size (gallons)
Type|  Zone 30 40 50 74.5 75 Blank n
RMST CZ1 2% 0% 22% - 2% 74% 42
o |RMSTCZ2 - 5% 88% - 7% - 74
& |RMST CZ3 1% 15% 80% - 3% - 232
& |RMSTCzZ4 - 38% 62% - - - 234
RMST CZ5 - 13% 87% - - - 15
Overall 1% 20% 74% - 2% 2% 597
RMST CZ2 - - - - 100% - 13
& [RMST cz3 - - - 15% 85% - 45
3 [RMST Cz4 - - - - 100% - 16
Overall - - - 10% 90% - 74
Table 117: Percentage of Water Heater Tank Sizes by Climate Zone
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factor by tank size. The energy factor combines tank volume, internal insulation, recovery
efficiency and standby loss. The higher the energy factor the more efficient the water
heater. The majority of the ENERGY STAR homes had either a 40 or 50-gallon tank,
average energy factors for these water heaters was .62 and .61, respectively. These
average efficiencies bode well when compared to the minimum national appliance
efficiency standards of .53 for 50-gallon tanks and .54 for 40-gallon tanks.*’

Tank Size Energy
(gallons) Factor n
30 0.62 13
40 0.62 150
50 0.61 386
75 0.49 31
Blank 0.60 17
Overall 0.61 597

Table 118: Average Energy Factor by Tank Size

The average energy factor varied from 0.60 to 0.62 for each of the utilities, with PG&E
having the highest average energy factor, at 0.62. This follows logic, since PG&E had the
higher proportion of smaller tank sizes, and since smaller size units are more efficient than
larger units, one might expect see higher efficiency water heaters in the PG&E service
territory. Table 119 also shows that builders in each utilities service area are exceeding
the minimum national appliance efficiency standards.

Average
Utility Energy Factor n
PG&E 0.62 276
SCE 0.61 226
SDG&E 0.60 83
SoCalGas 0.60 12

Table 119: Average Energy Factor by Utility

By RMST, climate zone 4 has the most efficient water heaters. This also makes sense
since the majority of this area is served by PG&E. Climate zone 1, the north coastal zone,
appears to have the lowest average energy factor for storage hot water heaters. However
this finding may be misleading since a large number of the water heaters in this area did
not list the tank size or energy factor.

*! The Gas Research Institute (GRI)
http://www.gru.com/YourHome/Conservation/Energy/WaterHeaters/efficency.jsp
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Average
Climate Zone | Energy Factor n
RMST CZ1 0.60 42
RMST CZ2 0.60 74
RMST CZ3 0.61 232
RMST CZ4 0.62 234
RMST CZ5 0.61 15

Table 120: Average Energy Factor by Climate Zone

Table 121 shows that the worst energy factors resulted from the largest tanks—75 gallons.
However, the majority of the hot water heaters in the ENERGY STAR program had energy
factors ranging from 0.60 to 0.62.

Energy Tank Size (gallons)

Factor Overall 30 40 50 75 Blank
48 1% - - - 50% -
50 1% - - - 50% -
59 0% - - 0% - -
60 34% 11% 9% 41% - 94%
61 0.1% - 0% 0% - -
62 63% 89% 91% 59% - 6%

n 597 13 150 386 31 17

Table 121: Energy Factor Bins by Tank Size

Distribution Credits

Title 24 allows builders to claim additional water heating credits when specifying various
distribution credits. These credits reduce energy consumption through the use of various
technologies aimed at reducing energy losses associated with water distribution. The
credits builders can take are as follows:

» Pipe insulation

= Recirculation controls, time and temperature
= Recirculation controls, timer controlled

= Recirculation controls, temperature controlled
= Recirculation controls, demand controlled

Overall, distribution credits are not widely used, as is evident in Table 122. Storage water
heaters, which comprise the majority of water heater types in the program, utilized very
few credits. The most widely used credit was pipe insulation, which was used mostly by
PG&E builders for both storage and large water heaters. Homes with large water heaters
were more likely to take credit for recirculation controls, lead by time and temperature
recirculation credits, at 21%. Seven instantaneous water heaters were installed by PG&E
builders, all received pipe insulation credits.
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Tank Pipe Recire/ Recirc/ Recirc/ Recirc/

Type Utility Standard | Insulation | TimeTemp Timer Temp Demand n
PG&E 85% 15% 0.2% - - 276

& SCE 99% 0.3% 0.2% - 226
£ | spG&E 85% 8% ] 7% 83
Z SoCalGas 92% - - - 8% 12
Overall 92% 6% 0.1% 0.1% - 1% 597

PG&E 48% 19% 27% - 1% 4% 16

E‘J SCE 44% - 15% 27% 14% - 24
S [ spcaEe 3% - 27% - - - 34
Overall 56% 2% 21% 13% 7% 1% 74

. PG&E - 100% - 7

Z |sce 100% - - - - - 1
£ | SDG&E 100% - - - - - 13
Overall 35% 65% - - - - 21

Table 122: Water Heating Distribution Credits Utilized

Heating and Cooling Equipment

Heating and cooling equipment costs the average US homeowner about $600 a year to
operate—nearly half the home's total energy bill. > Consequently, the efficiency of a
home can significantly increase energy savings through efficient heating and cooling
systems.

HVAC (heating, ventilation, air conditioning) can also impact the air quality of the home
due to ventilation. The air tightening of the building envelope can help minimize air
leakage, which also reduces energy costs.

RLW reviewed heating and cooling systems for all single-family ENERGY STAR homes and
analyzed the level of efficiency of the equipment by utility, climate zone and size of home.

Heating Equipment

The efficiency of a furnace is measured by its AFUE (annual fuel utilization efficiency).
The federal appliance standards require that furnaces have a minimum rating of 0.78 (at
least 78% efficient).*> Furnaces with an AFUE of 0.90 or better qualify for the ENERGY
STAR label (on the furnace) and can use 10 to 20% less energy than federal standard
efficiency models, which can save up to $80 per year through heating bills.

Furnace Heating Efficiency

The overall average AFUE in 2002 ENERGY STAR new single-family homes was 0.82,
which is slightly above California’s minimum efficiency standard (dictated by Title 24).
Note SCE and SDG&E both had an average of 0.80—which is slightly above the
minimum. Bear in mind that these territories do not require much heating so an efficient
furnace will not greatly impact the energy savings of the home since they would not be
utilized very often. SoCalGas had two projects; one of them was in Banning (where

42 Department of Energy and ENERGY STAR website. Also see Figure 2.
“3 ENERGY STAR Program Website, www.energystar.gov
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temperatures drop to low 40 degree Fahrenheit during winter months), which had the
highest AFUE average at 0.88, while many of the homes had furnaces with 0.90 or greater
efficiencies. The majority of PG&E’s energy savings came by way of heating savings (see
Table 71), which is explained by the greater than average AFUE of 0.84.

Average
Utility AFUE n
PG&E 0.84 289
SCE 0.80 248
SDG&E 0.80 127
SoCalGas 0.88 12
Overall 0.82 676

Table 123: Average AFUE by Utility

By climate zone, climate zone 3 to 10 almost always used furnaces with minimum
requirement efficiencies. Climate zone 11 to 13 had higher AFUE averages ranging from
0.82 to 0.90. These zones are mainly located in the central valley, where temperatures
can be very low in the winter, so it benefits homeowners, who will be utilizing the furnace
frequently, to own one with greater efficiency.

Average

Climate Zone AFUE n
2 0.92
3 0.80 8
4 0.80 16
5 0.80 11
6 0.80 15
7 0.80 70
8 0.82 61
9 0.80 46
10 0.80 180
11 0.82 52
12 0.85 197
13 0.90 1
14 0.80 12
15 0.90 3

Overall 0.82 676

Table 124: Average AFUE by Climate Zone

When analyzing the AFUE of furnaces by the size of the home, the most efficient furnaces
were found in the smallest homes (less then 1500 square feet) with an AFUE average of
0.86. Although not very many ENERGY STAR homes were built at this size, it is likely to be
more cost effective and efficient to install efficient furnaces in larger homes since more
energy is consumed than in small homes. In the other three categories of home size, the
average stayed slightly above the California minimum standard.
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Average
Square Footage AFUE n
<1500 sf 0.86 30
1500 -2500 sf 0.82 89
2501-3500 sf 0.82 298
> 3501 sf 0.81 259
Overall 0.82 676

Table 125: Average AFUE by Size of Home

The majority of furnaces with 0.90 or greater (which qualify as ENERGY STAR compliant)
were in PG&E and SoCalGas territory. About 35% of PG&E’s ENERGY STAR homes had a
furnace with 90% or greater efficiency installed while 84% of SoCalGas’ ENERGY STAR

homes had such a furnace installed.

% of Floor Area with AFUE

100%

75%

50%

25%

0%

2.7%
34.8%

84.2%

97.3% 100%

65.2%

15.8%
PG&E SCE SDG&E SoCalGas
(n1=289) (1=248) (=127) (0=12)

\ D AFUE0.8 O AFUE0.9 and above \

Figure 4: Percentage of Homes with Energy-Star Qualified Furnaces by Utility

Climate zone 2 (100%), 8 (15%), climate zone 11 (13%), climate zone 12 (14%), climate
zone 13 and 15 (100%) had very efficient furnaces with an AFUE of 0.90 or greater.
Because heating can take up a significant portion of an energy bill in these climate zones,
and as a result have greater impacts on Title 24, it makes sense that builders are
specifying high efficiency heaters in these areas.
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Figure 5: Percentage of Homes with Energy-Star Qualified Furnaces by Climate
Zone

Heatpumps

Heatpumps are unique from furnaces because they require electricity rather than gas for
heating purposes. Overall, only 1.3% of ENERGY STAR compliant single-family homes
installed a heat pump in place of a natural gas furnace. The majority of these heat pumps
were installed in SDG&E’s territory, followed by SCE, then PG&E.

Utility Heat Pump| Furnace n

PG&E 0.1% 99.9% 299
SCE 2% 98% 251
SDG&E 3% 97% 130
SoCalGas - 100% 12
Overall 1% 99% 692

Table 126: Type of Heating System by Utility

Heatpumps were installed in climate zones 4, 8, 9 and 10. These climate zones are all
mild temperature areas, which heatpumps work the best in.
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Climate Zone Heat Pump| Furnace
Climate Zone 2 0% 100%
Climate Zone 3 0% 100% 8
Climate Zone 4 5% 95% 26
Climate Zone 5 0% 100% 11
Climate Zone 6 0% 100% 15
Climate Zone 7 3% 97% 72
Climate Zone 8 4% 96% 63
Climate Zone 9 4% 96% 47
Climate Zone 10 1% 99% 181
Climate Zone 11 0% 100% 52
Climate Zone 12 0% 100% 197
Climate Zone 13 0% 100% 1
Climate Zone 14 0% 100% 12
Climate Zone 15 0% 100% 3
Overall 1% 99% 692

Table 127: Heating Type by Climate Zone

Cooling Equipment

Key to building energy efficient homes is that builders select the correct size of a cooling
system based on the size of the home, level of insulation, and window size and
performance characteristics, often referred to as “integrated design” or “right sizing”.
Sometimes, builders may install a larger capacity air-conditioning system than is
necessary to ensure homes receive adequate cooling capacity. This practice can lead to
humidity problems in the home, and also causes excessive energy use and peak demand.
Besides right-sizing the air conditioner, one also reduces energy use by purchasing a high
efficiency air conditioner. ENERGY STAR qualifies cooling equipment that has a SEER
rating of 12 or above. ENERGY STAR qualified cooling equipment will save 20 to 40% of
energy than standard equipment.**

Type of Cooling Equipment

According to the building characteristics data we received on ENERGY STAR homes in
California, 97% of all homes install some type of cooling equipment. Sixty-two percent of
the AC systems are AC Split with 10 SEER, and the remaining 35% are AC Split with
SEER greater than 10. Unfortunately these findings are not entirely accurate because of a
problem that relates to the way homes without cooling systems are modeled in Micropas.

New homes that do not specify air conditioning systems require a “dummy” cooling system
in the Title 24 model. This “dummy” system is held energy neutral, or in other words is a
standard efficiency (10 SEER) air conditioner. Incidentally, both certification software
tools (EnergyPro and Micropas) used to document Title 24 compliance assume the home
has a standard efficiency air conditioner regardless if one is installed or not. Unless the
consultant indicates “no cooling” in the name of the heating and cooling system it is

4 ENERGY STAR website.
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difficult to ascertain if there is actually cooling when the unit is a standard 10 SEER air-
conditioning system. Therefore, we found it necessary to review houses with 10 SEER
air-conditioning units to determine if the home actually installed air-conditioning.

RLW was able to identify “dummy” systems in homes that used EnergyPro documentation
since the user can indicate a zero cooling capacity. RLW reviewed the EnergyPro files
and discovered that three of five single-family projects indicating 10 SEER Split DX
actually have zero cooling capacity output. Therefore, even though the document shows
Split DX, there is no cooling as is verified with no cooling output. Consultants using
Micropas don’t have the option of inputting a cooling capacity and should indicate “no
cooling” as the system name. However, Micropas users often bypass the “no cooling”
naming convention and instead indicate a SplitDX system with 10 SEER (baseline system)
since the program will inherently make the assumption. Therefore, for homes with 10
SEER Split DX systems that were certified with Micropas, there is a degree of uncertainty
whether or not there is actually cooling or not.

Based on this information, while reading this section we recommend using caution when
drawing conclusions regarding cooling equipment saturation estimates, cooling equipment
types, and efficiencies. A recent report showed that on a statewide basis new single-family
homes (non-ENERGY STAR) had an 86% saturation of cooling systems.** Assuming ltron
did not encounter the same problem as RLW has identified, the findings we show of 97%
saturation (Table 128) may be around 10% high. However in another study previous to the
aforementioned study, Itron identified an 80% saturation of cooling systems in residential
new construction in California.*® These finding suggest an upward trend in cooling
saturation in this particular market segment, demonstrating that the likely saturation
among ENERGY STAR Homes to be somewhere between 86% and 97%. Of course this
assumes ENERGY STAR homes are homogenous to non-ENERGY STAR new homes, which
we believe to be true.

45 “Baseline Study for Residential New Construction -- Year 2” ltron, September 26, 2002. (Homes
that were constructed between July 1 1999 and July 1 2000)

6 “Baseline Study for Residential New Construction -- Year 1” ltron, September 10, 2001. (Homes
that were constructed between July 1 1998 and July 1 1999)
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Figure 6: Cooling System Types

All of the cooling equipment installed in participating homes were split system air-
conditioners. Ten percent of the homes in PG&E territory were not cooled.

No Cooling
Utility AC Split System n
PG&E 90% 10% 299
SCE 100% - 251
SDG&E 100% - 130
SoCalGas 100% - 12
Overall 97% 3% 692

Table 128: Type of Cooling System by Utility

When studying the distribution of various cooling equipment by climate zone, one can see
that only ENERGY STAR homes in climate zones 3 and 5 installed no cooling systems. All
new homes within the San Francisco area and Central Coast did not require an air
conditioner, which can be explained by the sparse cooling degree-days in those regions.
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No Cooling

Climate Zone AC Split System
Climate Zone 2 100% -
Climate Zone 3 - 100% 8
Climate Zone 4 100% - 26
Climate Zone 5 - 100% 11
Climate Zone 6 100% - 15
Climate Zone 7 100% - 72
Climate Zone 8 100% - 63
Climate Zone 9 100% - 47
Climate Zone 10 100% - 181
Climate Zone 11 100% - 52
Climate Zone 12 100% - 197
Climate Zone 13 100% - 1
Climate Zone 14 100% - 12
Climate Zone 15 100% - 3
Overall 97% 3% 692

Table 129: Presence of Cooling System by Climate Zone

Split Systems with Thermostatic Expansion Valves (TXV)

Of the ENERGY STAR homes with cooling equipment, a significant percentage (47%) had a
Thermastatic expansion valve (TXV) installed. TXV technology helps the cooling system
when it falls below its maximum efficiency refrigerant levels. In theory, the TXV may never
come into use if the cooling equipment maintains proper refrigerant charge.
Consequently, thermostatic expansion valves are reported to help increase the time an air
conditioner functions at its peak efficiency, even when the refrigerant charge is incorrect.

Over 90% of the split air conditioners had TXVs in SoCalGas’s territory, and over 80% did
so in PG&E’s territory. On the other hand, SCE and SGG&E ENERGY STAR homes had
less than 30% of the homes installed with TXV’s. It may that builders of these homes
installed the technology, but did not claim the credit on their ENERGY STAR/Title 24 rating
report due to added testing costs. Therefore it is difficult to tell how many systems actually
had TXVs.
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Figure 7: Percentage of AC Split Systems with TXV by Utility

All split air conditioners had a TXV in the following climate zones: Climate zone 1, climate
zone 13, and climate zone 15. Note that southern California regions had more TXVs
accompany the split air conditioning systems than northern California, which is also where

temperature can be warmer.
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Figure 8: Cooling Systems with TXV by Climate Zone

SEER Efficiency Rating

Air conditioning efficiency is measured by SEER—the greater the value the better the
efficiency. The minimum requirement is a 10 SEER. As shown by Table 130, PG&E had
the most efficient air conditioners (12.0) in ENERGY STAR homes in 2002, followed very
closely by SoCalGas (11.7). The overall average was 10.8.
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Utility SEER Average n
PG&E 12.0 280
SCE 10.2 251
SDG&E 10.4 130
SoCalGas 11.7 12
Overall 10.8 673

Table 130: SEER Average by Utility

Climate zone 2 and climate zone 13 had the most efficient SEER averages, with 13.7 and
14.0 respectively. However, both regions combined for only five projects. Most climate
zones had averages of 10 or slightly above. Climate zones 11, 12, and 15 had averages
of around 12, which implies these regions may benefit more from cooling credits than
others climate zones would.

Climate Zone SEER Average n
Climate Zone 2 13.7 4
Climate Zone 4 10.0 26
Climate Zone 6 10.0 15
Climate Zone 7 10.0 72
Climate Zone 8 10.8 63
Climate Zone 9 10.0 47
Climate Zone 10 10.2 181
Climate Zone 11 12.2 52
Climate Zone 12 11.9 197
Climate Zone 13 14.0 1
Climate Zone 14 11.0 12
Climate Zone 15 12.0 3
Overall 10.8 673

Table 131: SEER Average by Climate Zone

Although PG&E had the highest percentage of homes with SEER averages 13 and above,
SoCalGas had the highest percentage of a SEER average of 12. Both SCE and SDG&E
had the majority of the ENERGY STAR homes equipped with SEER 10 air conditioners.

SEER 13 or
Utility SEER 10 | SEER11 | SEER 12 Above n
PG&E 17% 2% 51% 30% 280
SCE 87% 3% 9% 0% 251
SDG&E 82% - 18% - 130
SoCalGas 16% - 84% - 12
Overall 64% 2% 25% 9% 673

Table 132: SEER Rating by Utility

The breakdown of SEER percentage bins by climate zone clearly indicates that climate
zones 11, 12 and 13 had the most efficient cooling equipment installed by measurement of
a SEER rating. These climate zones represent California’s Central Valley, an area of the
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state the experiences extreme high temperatures. Climate zone 2, 14 and 15 also had a
high percentage of air conditioners with high SEER rating; however, the number of
projects in those regions was minimal.

SEER 13 or

Climate Zone SEER 10 | SEER 11 | SEER 12 Above n
Climate Zone 2 - - - 100% 4
Climate Zone 4 100% - - - 26
Climate Zone 6 100% - - - 15
Climate Zone 7 100% - - - 72
Climate Zone 8 55% 10% 35% - 63
Climate Zone 9 100% - 0% - 47
Climate Zone 10 87% 2% 10% 0% 181
Climate Zone 11 - - 80% 20% 52
Climate Zone 12 19% 2% 47% 32% 197
Climate Zone 13 - - - 100% 1
Climate Zone 14 48% - 52% - 12
Climate Zone 15 - - 100% - 3
Overall 64% 2% 25% 9% 673

Table 133: SEER Rating by Climate Zone Radiant Barrier

Radiant barriers are materials that are installed in buildings to reduce summer heat gain
and winter heat loss, thereby reducing building heating and cooling energy usage. The
potential benefit of attic radiant barriers is primarily in reducing air-conditioning cooling
loads in warm or hot climates. Radiant barriers usually consist of a thin sheet or coating of
a highly reflective material (usually aluminum), which is applied to one or both sides of a
number of substrate materials. A radiant barrier is a C-HERS measure that can be used
by builders to gain additional compliance credits.

Table 134 shows the percentage of conditioned area in participating homes utilizing a
radiant barrier. PG&E has the highest fraction (9%) of household square footage utilizing
radiant barrier measures. Edison has the next highest amount of square footage utilizing
radiant barriers, while SDG&E and SCG builders did not utilize radiant barriers at all.
Overall, radiant barriers were only installed in 5% of the floor area of ENERGY STAR Homes.

% of Area with
Utility Radiant Barrier n
PG&E 9% 299
SCE 5% 251
SDG&E - 130
SoCalGas - 12
Overall 5% 692

Table 134: Percent of Conditioned Floor Area with Radiant Barrier by Utility

Interestingly, climate zone 1 had the highest utilization rate (34%) of radiant barriers, even
though this climate zone is not exceptionally hot, where this technology performs the best.
Not surprisingly radiant barriers were not used in climate zone 2, which has the mildest
climate of the five zones.
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% of Area with
Climate Zone | Radiant Barrier n
RMST CZ1 34% 49
RMST CZ2 - 87
RMST CZ3 2% 291
RMST CZ4 5% 250
RMST CZ5 19% 15
Overall 5% 692

Table 135: Percent of Conditioned Floor Area with Radiant Barrier by Climate Zone

Fenestration

The fenestration aspect (windows, doors and skylights) of an efficient home largely results
from a whole-building design approach.*’ Efficient windows, doors and skylights deliver
not only lower energy bills (from reduced heating, cooling and lighting) up to 15%, but also
benefit the homeowner through increased comfort, noise reduction, and protection against
sun damage to carpet, wood floors, furniture, fabrics and artwork in your home. If all

homes in the US utilized ENERGY STAR-qualifying windows, the nation would save $134
billion in energy costs alone.*®

Window to Floor Area Ratio

Part of the integrated-design approach may include minimizing the window to floor area
ratio in order to maximize energy efficiency. The California Energy Commission sets both
maximum U-values and maximum area ratios in Title 24 standards. Table 136

summarizes the standards (manual D), which 2002 ENERGY STAR home participants
exceeded by at least 15%.

" Whole-Building Design Approach, also referred to as integrated design, is when the building HVAC
system has been sized according to the load requirements as determined by a computer simulation
model, rather than only basing the size of the HVAC system on building size or rule of thumb
procedures.

‘8 ENERGY STAR Website: www.energystar.gov
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Climate Zone | RMST CZ| U-Value | SHGC Max Area
1 1 0.65 NA 16%
2 1 0.65 0.4 16%
3 1 0.75 NA 20%
4 1 0.75 0.4 20%
5 1 0.75 NA 16%
6 2 0.75 NA 20%
7 2 0.75 04 20%
8 3 0.75 0.4 20%
9 3 0.75 0.4 20%
10 3 0.65 0.4 20%
11 4 0.65 0.4 16%
12 4 0.65 0.4 16%
13 4 0.65 0.4 16%
14 5 0.65 0.4 16%
15 5 0.65 0.4 16%
16 5 0.65 NA 16%

Table 136: Summary of 2001 Title 24 Standards for Fenestration

On average for the 2002 ENERGY STAR homes, overall, the window to floor area ratio was
about 17%. The highest average window to floor area ratio was in homes with less than
1500 square feet. The lowest ratio was in middle-size ranges of 1500-2500 square feet

and 2500-3500 square feet—both of about 17%.

Square Window to

Footage Floor Area n
<1500 sf 19% 44
1500 - 2500 sf 17% 299
2501 - 3500 sf 17% 260
> 3501 sf 18% 89
Overall 17% 692

Table 137: Window to Floor Area by Square Footage

When comparing homes by utility service territory, SCE’s homes maintained the lowest
window to floor area at 16% and SDG&E’s was the highest at 19%. Recall that SCE’s
overall energy savings were highest per unit recruited® and part of that reason is likely
due to lower window to floor area ratios.

SoCalGas and SDG&E had homes in climate zones with more stringent standards (16%
ratio and 0.65 or less U-value) and less stringent standards (20% and 0.75 U-value), but
their overall window to floor ratio was 18% and 19% respectively.

There was no clear pattern throughout all utilities in the size of the home and level of
efficiency. In PG&E’s and SoCalGas’ region, the larger homes had lower window to floor
ratios. The other two utilities showed no absolute trends. This likely reflects the diversity
of climate zones served by each of the utilities.

4 See Table 71.
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Square Window to
Utility Footage Floor Area n
<1500 sf 19% 28
= 1500 -2500 sf 18% 144
3 2501-3500 sf 17% 100
& 1 >3501sf 17% 27
Overall 18% 299
<1500 sf 18% 10
. 1500 -2500 sf 15% 111
8 2501-3500 sf 16% 99
> 3501 sf 18% 31
Overall 16% 251
<1500 sf 23% 5
g 1500 -2500 sf 19% 38
g 2501-3500 sf 19% 59
) > 3501 sf 20% 28
Overall 19% 130
<1500 sf 21%
& | 15002500 sf 18% 6
& |2501-3500 sf 16%
3 > 3501 sf 16% 3
Overall 18% 12

Table 138: Window to Floor Area by Square Footage and Utility

Studying the window to floor ratios by climate zone is more telling since one can compare
them to the standards in each region. Table 139 indicates that RMST climate zone 3 (CZ
9 and 10) and climate zone 5 (CZ 14 to 16) had the best ratios at 16%. That may be due
to the stricter requirements in those regions.*

RMST Climate zone 1 and 2 showed the worst window to floor area ratio with an overall
average of 19% and homes smaller than 1500 square feet with an average of 22% and
23%. The mild climate of this region will allow builders the flexibility to have greater
amounts of glass area with less negative impacts on the energy budget, as evidenced by
the lower ratios in all other zones.

When homes do not comply with a Title 24 prescriptive requirement on a certain measure
like fenestration, tradeoffs with other measures may be taken in order to meet overall
compliance standards. Because of the aesthetics associated with windows, builders often
will trade higher window to floor area ratios for other energy efficient measures. However,
it appears as though ENERGY STAR builders are staying within the Title 24’s prescriptive
values for window to floor area. Only in RMST CZ1 does it appear as though builders may
be exceeding the prescriptive values, as shown in Table 136.

%% See Table 136 for standard requirements by climate zone.
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Climate Square Window to
Zone Footage Floor Area n
S <1500 sf 22% 13
‘: 1500 -2500 sf 19% 21
‘g 2501-3500 sf 17% 15
= Overall 19% 49
- <1500 sf 23% 2
) 1500 -2500 sf 19% 17
& 2501-3500 sf 19% 46
§ > 3501 sf 19% 22
Overall 19% 87
- <1500 sf 19% 13
) 1500 -2500 sf 15% 127
& 2501-3500 sf 17% 111
§ > 3501 sf 19% 40
Overall 16% 291
- <1500 sf 18% 15
5 1500 -2500 sf 18% 123
£ 2501-3500 sf 17% 85
= > 3501 sf 17% 27
~
Overall 17% 250
n <1500 sf 21% 1
g 1500 -2500 sf 16% 11
‘g 2501-3500 sf 15% 3
o~ Overall 16% 15

Table 139: Window to Floor Area by Square Footage

Average U-Value and SHGC

Fenestration has a U-value and solar heat gain coefficient (SHGC) that measures the rate
of heat loss and how well a product prevents heat from entering. The U-value ratings
generally fall between 0.20 and 1.20. The lower the u-factor, the greater a product’s
resistance to heat flow and the better its insulating value is. The SHGC measures how
well a product blocks heat caused by sunlight. The SHGC is expressed as a number
between 0 and 1. The lower the SHGC, the less solar heat it transmits. Some
manufacturers apply a low-E (low-emittance) coating to glazing surfaces; these windows
are commonly referred to as “low e- windows” by builders, as was observed in the Builder
Analysis section of the report.

Table 140 summarizes average U-values and SHGC for doors, windows and skylights by
each utility.

For windows, SoCalGas and SDG&E had the most efficient windows (0.35/0.36 U-value
and 0.34 SHGC value) and SCE had the least efficient average (0.42 U-value and 0.36
SHGC). The difference in the averages between utility service areas is minimal; therefore
little can be said about differences between them.
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Average Average

Utility U-value SHGC "

PG&E 0.37 0.35 299
SCE 0.42 0.36 251
SDG&E 0.36 0.34 130
SoCalGas 0.35 0.34 12
Overall 0.39 0.35 692

Table 140: Average Window U-value and SHGC by Utility

Bear in mind that high performance windows perform the best in very warm or very cold
climates. Table 141 shows window performance values by climate zone. By climate
zone, zones 2, 4 and 5 have the most efficient windows by U-value (0.35 and 0.36) and by
SHGC (0.34 and 0.36). The least efficient windows were found in climate zone 1

(northern coastal) with average U-value of 0.43 and SHGC of 0.46. Not surprisingly, since
this zone is the mildest of the five.

Average Average
Climate Zone|] U-value SHGC "
RMST CZ1 0.43 0.46 49
RMST CZ2 0.36 0.34 87
RMST CZ3 0.41 0.36 291
RMST CZ4 0.36 0.33 250
RMST CZ5 0.35 0.34 15
Overall 0.39 0.35 692

Table 141: Average U-Value and SHGC by Fenestration Type and Utility

Overall, the average U-value and SHGC were well below Title 24 prescriptive standards.
The skylight were the least efficient of the three types of fenestration, however, they were
also the least common type of fenestration installed.

Fenestration | Average Average
Type U-value SHGC "
Door 0.43 0.42 656
Skylight 0.57 0.42 41
Window 0.39 0.35 692

Table 142: Average U-Value and SHGC by Fenestration Type

ENERGY STAR Rating for Fenestration

The Department of Energy (DOE) also has a program that allows fenestration to qualify as
ENERGY STAR and place the logo on their product. The requirements have recently been
modified in August 2003 to a higher standard. However, the California utilities were
enforcing the new standard even though the US Department of Energy qualified less
efficient windows as ENERGY STAR.
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Fenestration Current U-|Previous U-| Current Previous
Type Value Value SHGC SHGC
Door/Windows 0.40 0.35t00.75 0.40 040 10 0.55
Skylights 0.60 0.45t00.75

Table 143: DOE Requirement to Qualify for ENERGY STAR Fenestration Rating®’

The following tables summarize what percentage of windows meet or exceed each listed
U-value. The vast majority of all fenestration types in all utilities met or exceeded a U-
value of 0.60. The lowest percentage of windows that either met, or exceeded 0.45, are
SCE’s ENERGY STAR homes. SoCalGas had the highest percentage of windows that met
or exceeded 0.35, but also had the lowest sample size of 12.

If the 2002 ENERGY STAR homes were held to today’s fenestration standard of 0.40 for
windows, then overall, over 80% of the window area would qualify for an ENERGY STAR
rating.

Utility U-Value of % that Meet or Exceed Value
0.35 0.40 0.45 0.60 n
PG&E 47% 94% 94% 100% 299
SCE 36% 68% 70% 100% 251
SDG&E 64% 98% 98% 100% 130
SoCalGas 97% 100% 100% 100% 12
Overall 47% 83% 84% 100% 692

Table 144: Percentage of Windows that Meet or Exceed U-value by Utility

Table 145 summarizes windows that meets or exceeds U-values by climate zone. Again,
results are very pleasing. However, climate zone 10 should be noted as one of the only
zones with a substantial sample size where only 54% of the windows met or exceeded
0.45 (overall average is 84%). Obviously builders found other (possibly more cost
effective) measures in this climate zone to meet the programs 15% standard.

* Previous values refer to requirements prior to August 2003 and current values are thereafter. All
information is public on the ENERGY STAR website.
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U-Value of % that Meet or Exceed Value 2001 T24 Std
Climate Zone 0.35 0.40 0.45 0.60 U-Value n
2 16% 100% 100% 100% 0.65 4
3 - 100% 100% 100% 0.75 8
4 11% 11% 11% 100% 0.75 26
5 3% 21% 21% 100% 0.75 11
6 93% 98% 98% 100% 0.75 15
7 76% 97% 97% 100% 0.75 72
8 48% 94% 99% 99% 0.75 63
9 35% 97% 97% 100% 0.75 47
10 30% 53% 54% 100% 0.65 181
11 83% 100% 100% 100% 0.65 52
12 46% 98% 98% 100% 0.65 197
13 100% 100% 100% 100% 0.65 1
14 68% 100% 100% 100% 0.65 12
15 100% 100% 100% 100% 0.65 3
Overall 47% 83% 84% 100% 692

Table 145: Percentage of Windows that Meet or Exceed U-value by Climate Zone

Opaque Surface Insulation

The insulation level of exterior opaque surfaces has profound effects on the energy
efficiency and comfort of a home. The prevailing residential construction in California is a
wood frame home with fiberglass batt insulation in the cavities of the frame for walls and
floors. Ceiling/roof assemblies are also insulated with blown-in “rock wool” type insulation.
The “R-value” of an insulation material is a measure the level of thermal resistance of the
material. The higher the R-value of a material, the greater is its ability to resist heat flow.

Insulation R-Value

The participant data included the R-value of the material that was used to insulate opaque
surfaces. Table 146 summarizes the average resistance values for each opaque surface
insulating material (roof and wall) by utility. PG&E had the highest average insulation in
each category and SoCalGas had the least insulation, on average. Average roof R-values
were higher, which ranged from 22.0 to 34.0. Average wall insulation material R-values
had little variation (13.0 to 13.6).

Utility Roof n Wall n

PG&E 34.0 283 13.6 282
SCE 30.9 251 13.1 251
SDG&E 26.9 130 13.1 130
SoCalGas 22.0 12 13.0 12
Overall 30.8 676 13.2 675

Table 146: Average R-Value by Utility and Surface Type by Utility

Table 147 shows the average insulation material R-value by climate zone. One can see
that climate zone 2 and 10 had the highest R-value for floors R-19.0, while climate zones
4 and 5 had the lowest floor R-values. Average roof insulation was greatest in climate
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zone 1 (36.4). Average wall insulation varied little, as was the case when analyzing by
utility.

Climate Zone Roof n Wall n
Climate Zone 2 38.0 4 13.0 4
Climate Zone 3 36.0 8 13.0 8
Climate Zone 4 20.4 20 13.0 20
Climate Zone 5 30.0 1 0
Climate Zone 6 27.5 15 13.0 15
Climate Zone 7 25.0 72 13.0 72
Climate Zone 8 30.4 63 13.2 63
Climate Zone 9 31.0 47 13.2 47
Climate Zone 10 30.5 181 13.1 181
Climate Zone 11 34.8 52 13.6 52
Climate Zone 12 33.6 197 13.7 197
Climate Zone 13 38 1 13.2 1
Climate Zone 14 34.5 12 13.0 12
Climate Zone 15 22 3 13 3
Overall 30.8 676 13.2 675

Table 147: Average R-Value by Surface Type and Climate Zone

The Title 24 Package D prescriptive requirement for ceiling insulation is either R-30 or R-
38 depending on which CEC climate zone the home is located. However the mandatory
minimum is R-19 for all climate zones. Table 148 shows the proportion of homes that
have ceiling\roof insulation above the R-19, R-30 and R-38 thresholds. Overall, 87% of
homes have ceiling insulation equal or greater than R-30 and 27% have ceiling insulation
equal or greater than R-38. RMST climate zone 1 has the greatest proportion of ceiling
insulation R-38 and above, 50%.

Roof: R19 | Roof: R30 | Roof: R38 Roof: R19 | Roof: R30 | Roof: R38

Utility Min Min Min M Climate Zone Min Min Min n

PG&E 100% 95% 6% ) RMST CZ1 100% 97% 50% 49

SCE 0% 987, 5% 1 RMST CZ2 100% 56% 3% 87
RMST CZ3 100% 95% 13% 291

SDG&E 100% 66% 8% 130 RMST CZ4 100% 94% 57% 250

SoCalGas 100% 92% 0% 12 RMST CZ5 100% 46% 28% 15

Overall 100% 87% 27% 692 Overall 100% 87% 27% 692

Table 148: Percentage of Homes that Meet or Exceed Roof R-Value by Utility and
RMST Climate Zone

The Title 24 package D prescriptive requirement for wall insulation is R-13, R-19 or R-21
depending on which CEC climate zone the home is located. The mandatory minimum for
the entire state is R-13. Table 149 shows that very few walls, 5% of the total, are
insulated with R-19 and above. This indicates that builders that are willing to go below the
baseline prescriptive requirement in order to avoid the added cost 2x6 framed walls that
could accommodate R-19 batt insulation. Based on these findings, one can conclude that
nearly 10% of ENERGY STAR homes in PG&E’s territory use 2x6 framing, a much higher
fraction than builders in the other service areas. Since the PG&E service territory serves a
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greater proportion of the cooler climate zones (i.e., those with greater numbers of heating
degree days) it makes sense that PG&E builders are installing higher levels of insulation.

Wall: R13 | Wall: R19 Wall: R13 [ Wall: R19

Utility Mill Min n Climate Zone Min Min n
PGEE 100% 13% 299 RMST CZ1 100% 23% 49
SCE 100 o, 1 RMST CZ2 100% 0% 87

2 2 RMST CZ3 100% 2% 291
SDG&E 100% 1% 130 RMST CZ4 100% 11% 250
SoCalGas 100% 0% 12 RMST CZ5 100% 0% 15
Overall 100% 5% 692 Overall 100% 5% 692

Table 149: Percentage of Homes that Meet or Exceed Wall R-Value by Utility and
Climate Zone

Assembly Insulation U-Value

While the above analysis was for the insulation material, the insulating performance of an
opaque surface for the entire assembly needs to consider all of the assembly components
such as framing and sheathing. The conductivity, rated as a “U-value” of an opaque
surface is the simply the inverse of the overall R-value of the surface that considers all
components of the assembly. The units for U-value are BTU /(hour-square foot-degree F),
the lower values represent greater insulation. Table 150 presents average U-values for
each surface type by RMST climate zone. RMST climate zone 4 opaque surfaces have
the best-insulated surfaces.

Climate Zone Floor n Roof n Wall n

RMST CZ 1 0.053 47 0.029 49 0.070 49
RMST CZ 2 0.061 78 0.036 87 0.087 87
RMST CZ 3 0.056 211 0.031 291 0.087 291
RMST CZ 4 0.045 149 0.028 250 0.070 250
RMST CZ 5 0.055 4 0.035 15 0.087 15
Overall 0.05 489 0.030 692 0.081 692

Table 150: Average U-Value for each Surface Type by Climate Zone

Table 151 shows the percentage of homes that have U-values equal to or less than
standard values. 0.065 represents the U-value for a wood frame raised floor with R-13
cavity insulation, the mandatory minimum. Similarly, 0.049 represents a U-value of a
standard wood frame raised floor with R-19 with no crawlspace and 0.037 is the U-value
for the same floor with a crawlspace.

Although the standards of floor insulation are consistent throughout the state, PG&E has
considerably greater floor insulation than other utilities.
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Floor: U-Value | Floor: U-Value | Floor: U-Value a . Flooroz (I)Js';lal“e Floor(; (I)L-;’alue Flooroz (I)L—SValue

Utility 0.037 0.049 0.065 imate Zone : : :

RMST CZI - 73% 98%
PG&E 14% 86% 99% S STCD - " T
SCE 0% 24% 100% RMST CZ3 % 30% 100%
SDG&E 4% 25% 100% RMST CZ4 20% 93% 100%
SoCalGas - - 100% RMST CZ5 - % T00%
Overall 6% % 100% Overall % % 100%

Table 151: Percentage of homes that Meet or Exceed Floor U-Value by Utility and
Climate Zone

The U-values 0.028, 0.034 and 0.051 represent U-values for standard wood frame ceiling
and/or roof with R-38, R-30, and R-19 cavity insulation. The majority of roofs had u-values
of 0.034 or better. By utility, PG&E performed best, where over half of the roofs had U-
values of 0.028 or better. Some of PG&E'’s territory has higher package D prescriptive
requirements for roofs, which would explain the higher level of insulation when compared
with the other utilities.

Roof: U-Value | Roof: U-Value | Roof: U-Value Roof: U-Value | Roof: U-Value | Roof: U-Value
Utility 0.028 0.034 0.051 Climate Zone 0.028 0.034 0.051
0, 0, 0,
TGRE oo 5500 06% RMST CZ1 50% 97% 100%
o =7 R T RMST CZ2 3% 55% 100%
0 2 2 RMST CZ3 13% 92% 100%
0, 0, 0,
SDG&E 8% 66% 100% RMST CZ4 57% 94% 96%
SoCalGas - 1% 100% RMST CZ5 28% 6% 100%
Overall 27% 85% 99% Overall 27% 85% 99%

Table 152: Percentage of homes that Meet or Exceed Roof U-Value by Utility and
Climate Zone

The U-values 0.059, 0.065 and 0.0088 represent U-values for standard wood frame wall
with R-21, R-19, and R-13 cavity insulation. The vast majority (99%) of wall U-values
were in the minimum requirement of 0.088 or better category. PG&E had the most high
performance wall assemblies. The lack of high performance wall is Southern California
seems to indicate market domination of 2x4 wall framing in the region.

Wall: U-Value | Wall: U-Value | Wall: U-Value Wall: U-Value | Wall: U-Value | Wall: U-Value
Utility 0.059 0.065 0.088 Climate Zone 0.059 0.065 0.088
PG&E 27% 56% 97% RMST CZ1 35% 58% 89%
RMST CZ2 - 1009

SCE - 2% 100% - 0A>

- ™ RMST CZ3 - 2% 100%
SDG&E - 1% 100% RMST CZ4 26% 55% 98%
SoCalGas - - 100% RMST CZ5 - 0.3% 100%
Overall 8% 18% 99% Overall 8% 18% 99%

Table 153: Percentage of homes that Meet or Exceed Wall U-Value by Utility and
Climate Zone

Ducting

Excessive duct leakage, especially duct leakage into unconditioned attics is a preventable
waste of heating and cooling energy. To address this issue, credit toward attaining an
ENERGY STAR home rating is given to homebuilders that assure tight duct construction,
below 6% of full flow rate through duct leakage testing. Taking this credit requires that a
C-HERS inspector perform duct leakage testing with duct pressurization equipment.
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Additional credit is given for homes that achieve greater ducting efficiency by designing
the ducting systems of their homes to the Air Conditioning Contractors of America (ACCA)
Manual D standards. ACCA Manual D standards insure that optimal design is achieved
such that airflow through the ductwork is not restricted without overcompensating by over
sizing the ductwork. Oversized ducting loses efficiency because of excessive surface
area that leads to heat losses, while restricted airflow leads to greater fan energy in order
to condition the home. A C-HERS inspector must review the duct design if this credit is
taken.

Table 154 summarizes the program homes that have taken credit for duct leakage testing
and ACCA Manual D duct design by utility. Duct leakage is a more popular measure,
especially for the PG&E and SCE programs. ACCA Manual D is a commonly used
program measure, notably in SCE territory, but is less popular than duct leakage testing.

% of homes that Tested | % with ACCA
Utility Duct Leakage Manual D n
PG&E 96% 21% 299
SCE 96% 89% 251
SDG&E 63% 45% 130
SoCalGas 0% - 12
Overall 87% 56% 692

Table 154: Percentage of Single-family Homes that tested Duct Leakage and
Percentage that Complied with ACCA Manual D by Utility

Table 155 shows the homes that have taken ducting credits by RMST climate zone.
RMST Climate zones 3 and 4 have the greatest proportion of homes taking duct-testing
credits. The majority of homes in RMST climate zones 2 and 3 used the ACCA Manual D
duct design credit.

% of homes that Tested | % with ACCA
Climate Zone Duct Leakage Manual D n
RMST CZ1 73% 39% 49
RMST CZ2 61% 61% 87
RMST CZ3 92% 80% 291
RMST CZ4 100% 17% 250
RMST CZ5 46% 46% 15
Overall 87% 56% 692

Table 155: Percentage of Single-family Homes that tested Duct Leakage and
Percentage that Complied with ACCA Manual D by Climate Zone

Infiltration

Credit towards receiving an ENERGY STAR rating is given to homes that have low infiltration
rate, essentially a “tight” home credit. For homes that do not claim an infiltration credit, the
assumption is a specific leakage area (SLA) of 4.9 for homes with ducted conditioning
systems. SLA is the aggregate leakage area of the home expressed as a fraction of floor
area times 10,000. Installation of approved house infiltration retarding wrap (i.e. Tyvek)
achieves a credit of 0.5 SLA, and duct leakage testing achieves a further credit of 0.5 SLA.
Alternatively credit may be taken for an infiltration or “blower door” test. When taking
infiltration test credit, a target SLA must be selected by the analyst and input into the
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simulation program. This establishes a maximum leakage value that must achieved when
the blower door test is performed in order to pass.

Table 156 shows the SLA as modeled for the participant homes by utility. A specified
leakage area of 3.8 is a popular target SLA as selected by analysts, and is used by the
majority of homes in the SCE program. A specified leakage area of 4.9 is the most
common SLA for homes in PG&E, SDG&E and SoCalGas as it represents homes that
have taken no infiltration credit.

Specified Leakage Area
Utility 3.0 3.1 3.5 3.6 3.8 4.2 4.4 4.9 n
PG&E 28% - 2% - 11% 1% 0.4% 58% 299
SCE 0.3% 1% 12% 1% 78% - 0.02% 8% 251
SDG&E - 4% - - 45% - - 51% 130
SoCalGas - - - - - - - 100% 12
Overall 9% 1% 6% 0% 48% 0.2% 0.1% 35% 692

Table 156: Modeled SLA by Utility

Table 157 shows the modeled SLA by RMST climate zone. Interestingly, we found very
few homes taking credit for infiltration retarding wrap (i.e., Tyvek), which is normally
installed on all homes. The SLA value of 4.4 represents the builders that took the 0.5
credit for infiltration retarding wrap. It is possible that the majority of Title 24 analysts are
not aware of this credit that could likely be taken on most homes.

Climate Specified Leakage Area
Zone 3.0 3.1 3.5 3.6 3.8 4.2 4.4 4.9 n

RMST CZ1 - - - - 39% - 0.2% 60% 49
RMST CZ2 - - - - 61% - - 39% 87
RMST CZ3 0.3% 2% 10% 1% 70% - 0.0% 17% 291
RMST CZ4 33% - 2% - 6% 1% 0.5% 57% 250
RMST CZ5 - - 10% - 36% - - 54% 15

Overall 9% 1% 6% 0.5% 48% 0.2% 0.1% 35% 692

Table 157:Modeled SLA by RMST Climate Zone
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8. Multifamily Building Characteristics

The following section describes the building characteristics of the 2002 ENERGY STAR-
compliant low rise multifamily projects in California. RLW obtained the Title 24 files from
the utilities for each project known to have participated in the program. Using the transfer
files generated by the Title 24 runs, RLW developed a database of housing characteristics
inclusive of all plans receiving ENERGY STAR status through the program. This section
presents the results of the analysis that utilized this information.

Demographics

Table 158 summarizes the number of projects, plans, and units by utility service territory.
Projects refer to the overall number of developments, while plans are the individual
housing plans within each development. Units are the number of each plan that builders
intend to construct within each project. Note that there were a total of 56 projects in the
2002 statewide program, with 225 total plans and 8,865 total units. SDG&E had the
largest number of multifamily units in the program, followed closely by SoCalGas.

Utility Projects Plans Units

PG&E 12 36 1087
SCE 10 31 1471
SDG&E 19 84 3313
SoCalGas 15 74 2994
Total 56 225 8,865

Table 158: Number of Projects, Plans, and Units by Utility

Table 107 summarizes the number of plans, projects and units by climate zone. The
majority of the units fell in climate zones 2 and 3. Zone 2 covers the southern coastal
region and zone 3 includes the southern inland area (SCE and SDG&E).

Climate Zone Projects Plans Units

RMST CZ1 10 27 735
RMST CZ2 20 89 3,663
RMST CZ3 18 83 3,620
RMST CZ4 4 14 466
RMST CZ5 4 12 381
Total 56 225 8,865

Table 159: Number of Projects, Plans, and Units by Climate Zone

The majority of the Title-24 consultants utilized Micropas to execute the ratings. Because
low rise dwellings must meet residential standards, raters may use either Energy Pro or
Micropas to comply units. Since Micropas can only be used for residential compliance, all
high-rise multifamily projects utilized Energy Pro since it is approved for both commercial
and residential compliance. There were only five high-rise projects, they are discussed
separately following the multifamily building characteristics section.
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File Type Projects Plans Units
Energy Pro 17 59 2,337
Micropas 39 166 6,528
Total 56 225 8,865

Table 160: Number of Projects, Plans, and Units by File Type

The following tables and description address the specific building characteristics and their
relative performance to baseline standards.

Domestic Hot Water

Figure 9 clearly illustrates storage hot water heaters as the dominant technology type
installed for hot water heating in multifamily ENERGY STAR homes. About 82% of the
multifamily units received their hot water from a storage water heater, while the remaining
builders installed central instantaneous and central boiler systems.

DHW Tank Types
0.9% 7.8%

81.6%

O Storage O Instantaneous M Central Instantaneous H Central Boiler

Figure 9: Tank Types Utilized by Multifamily Units

By utility territory, over 95% of water tanks were storage for the SDG&E and SoCalGas
multifamily units. Less than half of the water tanks in PG&E’s and SCE'’s territory were of
storage tank type. Central instantaneous systems were the second most common hot
water heating system in SCE’s territory where 37% of the units utilized this technology
type. Over 40% of PG&E’s multifamily units employed a central boiler tank type.

Central Central
Utility Storage | Instantaneous| Instantaneous Boiler n
PG&E 49% 7% 3% 41% 36
SCE 41% - 37% 22% 31
SDG&E 96% - 4% - 84
SoCalGas 97% - - 3% 74
Overall 82% 1% 8% 10% 225

Table 161: Hot Water Tank Type by Utility
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RMST climate zones 1 and 5 had the lowest fractions of storage tank water heaters, and
the greatest fraction of central hot water systems serving multifamily units. Climate zones
2, 3, and 4 were dominated by storage tank systems.

Central Central

Climate Zone Storage |Instantaneous|Instantaneous Boiler n

RMST CZ1 24% 11% 5% 60% 27
RMST CZ2 95% - - 5% 89
RMST CZ3 79% - 18% 2% 83
RMST CZ4 100% - - - 14
RMST CZ5 62% - - 38% 12
Overall 82% 1% 8% 10% 225

Table 162: Hot Water Tank Type by Climate Zone

Storage Tank Size

Storage and central boiler hot water system types have a tank associated with the water
hot system, whereas instantaneous systems function on demand and do not store water.
Therefore, projects utilizing instantaneous type systems have been excluded from the
following analysis of tank size. Table 161 presents the average tank size for storage hot
water heating systems, considering unitary and central systems as unique. Larger tank
sizes are associated with central boilers, which are indicated by the overall average of 246
gallons, while unitary storage tanks averaged 47 gallons. This suggests that the majority
of unitary hot water heaters are likely 50-gallon tank systems, as apposed to the next most
common size of 40 gallons. Note that the sample size of central boilers (15) is much
smaller than the sample of storage tanks (193). PG&E had the largest average tank size
for both storage and central boiler systems with an average of 50 and 371 gallons
respectively.

As we will show in the heating section, the reason the average hot water heater tank size
is so large in multifamily dwellings is due to the heating type. The most common heating
system type is hydronic heat, and the hot water heater located in the dwelling unit services
the majority of these systems. Since the hot water heater is required to provide water for
both space heating and service hot water these tanks are sized larger than if they were
only providing service hot water. This explains why the average tank size for smaller
square footage multifamily dwellings is on equal footing with the tank sizes associated with
larger single family dwellings.
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Average
Tank Type Utility Tank Size n
PG&E 50.2 16
SCE 47.4 85
Storage SDG&E 47.1 68
SoCalGas 40.0 14
Overall 47.0 193
PG&E 371.3 5
Central Boiler SCE 111 6
SoCalGas 119.0 4
Overall 246.4 15

Table 163: Average Tank Size (gallons) by Utility

The majority of tank sizes for storage were less than 100 gallons (89%) and the majority
tank sizes for central boiler systems were over 100 gallons (87%). Of the storage
systems, about 55% were 50 gallon systems and another 31% were 40 gallon systems or
less. Multifamily units within SoCalGas territory with storage systems, where all less than
100 gallons, about 74% were 50 gallons tank size, while about 20% were 40 gallons or
less. About 40% of the multifamily units within PG&E’s territory that had a storage hot
water system were 100 gallons or greater. These systems may also be providing hot
water to more than one dwelling units.

As mentioned before, multifamily units with central boiler systems have greater tank sizes
associated with them, even though roughly 30% of SCE’s multifamily units were less than
100 gallons. These systems are likely systems that serve a small number of dwelling units,
and may not be considered true central systems as is normally defined by large boilers or
large capacity instantaneous systems. The Title 24 author defines the system types (i.e.
storage and central boiler) that we are presenting, and because compliance software
allows for some discretion on this entry it is difficult to have a true “apples to apples”
comparison.

Tank Tank Size (gallons)
Type Utility Blank 40 or Less 50 65t0 99 | Less than 100] 100 or Greater n
PG&E 3% 41% 14% 2% 57% 40% 36
% |[SCE 37% 38% 28% 7% 72% 16% 31
£ [SDG&E 4% 35% 65% 0% 100% 0% 84
% [SoCalGas 0% 20% 74% 3% 97% 3% 74
Overall 8% 31% 55% 2% 89% 8% 225

PG&E - - - 3% 3% 97% 5
SCE - - - 29% 29% 71% 6

SDG&E - - - 0% 0% 100% 4
Overall - - - 13% 13% 87% 15

Table 164: Tank Size Bins by Utility

RMST climate zones one and three had the majority of central systems with tank sizes of
100 gallons or greater, although this only represents nine projects. Again, the majority of
hot water system types were defined as storage systems, which were most heavily
dominated by 50-gallon tank systems. RMST climate zone one was the only climate zone
that had a greater proportion of 100 gallon or greater systems than 100 gallon or less

Central
Boiler
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systems. Again, these are likely storage systems that are serving both hot water service
needs and heating requirements for a hydronic heating system.

Tank| Climate Tank Size (gallons)
Type Zone Blank 40 or Less 50 65 to 99 Less than 100] 100 or Greater n
RMST CZ1 5% 13% 20% 3% 36% 59% 27
o |RMST CZ2 0% 30% 63% 3% 96% 4% 89
E’j RMST CZ3 18% 31% 62% 0% 93% 2% 83
;,% RMST CZ4 0% 100% 0% 0% 100% 0% 14
RMST CZ5 0% 0% 62% 18% 80% 20% 12
Overall 8% 31% 55% 2% 89% 8% 225
5 |RMST CZ1 - - - 3% 3% 97% 5
E RMST CZ2 - - - 15% 15% 85% 4
T |RMST CZ3 - - - 0% 0% 100% 4
E RMST CZ5 48% 48% 52% 2
O |Overall - - - 13% 13% 87% 15

Table 165: Tank Size Bins by Climate Zone

Storage Tank Energy Factor

The energy factor is a measure of efficiency of water tanks—the lower the energy factor,
the greater the efficiency of the water tank. The overall average of multifamily water tanks
was 0.61, but SCE’s average was slightly lower at 0.60.

Average Energy
Utility Factor n
PG&E 0.61 25
SCE 0.60 16
SDG&E 0.61 82
SoCalGas 0.61 70
Overall 0.61 193

Table 166: Average Energy Factor by Utility

The average energy factor varied more by climate zone. The lowest (and most efficient)
energy factor was found in climate zone 5, which had an average of 0.57. The highest

energy factor average was in climate zone 4. The maijority of the water tanks were found
in climate zone 2 and 3 where the average energy factor was 0.60 and 0.61 respectively.

Average Energy

Climate Zone Factor n

RMST CZ1 0.59 16
RMST CZ2 0.60 85
RMST CZ3 0.61 68
RMST CZ4 0.62 14
RMST CZ5 0.57 10
Overall 0.61 193

Table 167: Average Energy Factor by Climate Zone
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Instantaneous and Central Boiler System Recovery Factor Efficiency

The recovery factor is the efficiency associated with central boilers and instantaneous hot
water systems. The lowest average recovery factor is found in central boilers, with an
average of 0.80. Central boiler systems in SoCalGas area had the lowest recovery factor
average of 0.75 and central instantaneous systems in SCE’s territory had the highest
recovery factor average (0.84).

Tank Average

Type Utility | Recovery Factor n

_ PG&E 0.79 5

o -

£ 2| sce 0.83 6

5 =)

O M| SoCalGas 0.75 4

Overall 0.80 15

Z| PG&E 0.83 1

T =

£ 5| SCE 0.84

5 =

O £ SoCalGas 0.80 2
=
= Overall 0.83 12
§ PG&E 0.82 5
5 | Ssce ] ]
=

£ SoCalGas - -
=

= Overall 0.82 5

Table 168: Average Recovery Factor by Utility

All central instantaneous and instantaneous systems had recovery factors that ranged
from 0.80 to 0.85. Twenty-three percent of SCE multifamily units had central boilers with
0.91 recovery factors, which was the highest of all multifamily central systems. SoCalGas
had no central instantaneous or unitary instantaneous water tanks, and all of its central
boilers had recovery factors between 0.75 and 0.79.

Tank Recovery Factor
Type | Utility 0.75 t0 0.79 [ 0.8 to 0.85 0.91 n
PG&E 41% 59% 0% 5
£ 5| SCE 0% 77% 23% 6
=
3 & SoCalGas 100% 0% 0% 4
Overall 31% 60% 9% 15
_ PG&E - 100% - 1
% 2| SCE - 100% - 9
=
& = | _SDG&E - 100% - 2
Overall - 100% - 12
£ | PG&E - 100% - 5
= %[ Overall - 100% - 5

Table 169: Recovery Factor by Tank Type and Utility

Only climate zone 5 had recovery factors of 0.91; half of climate zone 5 had central boilers
with recovery factors of 0.91. Climate zone 2 had all of its central boilers with recovery

RLW Analytics, Inc.

Chapter 8—141



2002 Statewide Residential New Construction
California ENERGY STAR® New Homes Program Phase 1 Report March 1, 2004

factors ranging from 0.8 to 0.85, while all of the central boilers in climate zone 3 had
recovery factors below 0.80. Note that the sample size of these tank types is fairly small,
proving that most of the multifamily units participating in the program utilized a storage
tank type.

Tank Recovery Factor
Type| Climate Zone | 0.75 to 0.79 | 0.8 to 0.85 0.91 n
5 RMST CZ1 41% 59% - 5
E RMST CZ2 0% 100% - 4
= RMST CZ3 100% 0% - 4
S
E RMST CZ5 0% 48% 52% 2
S Overall 31% 60% 9% 15
E .| RMST CZ1 - 100% - 1
£ 2| RMSTCZ3 - 100% - 1
o Overall - 100% - 2
£ | RMSTCZI - 100% - 5
E 5[ Overal - 100% - 5

Table 170: Recovery Factor Percentage by Tank Type and Climate Zone

Hot Water Distribution Credits

Title 24 allows builders to claim additional water heating credits when specifying various
distribution methods. These credits reduce energy consumption through the use of
various technologies aimed at reducing energy losses associated with water distribution.
The credits builders can take are as follows:

» Pipe insulation

= Recirculation controls, time and temperature
= Recirculation controls, timer controlled

= Recirculation controls, temperature controlled
= Recirculation controls, demand controlled

Overall, distribution credits are not widely used, as is evident in Table 171. Storage water
heaters, which comprise the majority of water heater types in the program, utilized very
few credits (the column header “Standard” indicates no credits). About 14% utilized pipe
insulation with storage type systems, while slightly more (about 18%) of the multifamily
units in SDG&E’s territory took credit for pipe insulation.

Builders installing central systems were most likely to take distribution credits, which were
dominated by temperature controlled recirculation (the lowest cost control credit). PG&E
builders most commonly received credit for pipe insulation with instantaneous water
heaters. Projects with central boilers were more likely to take credit for recirculation
controls; about 51% utilized recirculation with temperature controls, about 19% took
credits for recirculation with no controls and another 18% took credit for demand-
controlled recirculation with pipe insulation. Five instantaneous water heaters were
installed by PG&E builders, four of which received pipe insulation credits.

RLW Analytics, Inc. Chapter 8—142



2002 Statewide Residential New Construction
California ENERGY STAR® New Homes Program Phase 1 Report

March 1, 2004

Tank Pipe Recire/
Type| Utility Standard | Insulation | Recirc/Temp | DemPipelns n
PG&E 98% - 2% - 25
& | SCE 94% 6% - - 16
£ | SDG&E 82% 18% ] - 82
% | soCalGas 85% 15% ] - 70
Overall 85% 14% 0% - 193
. | PG&E 20% 80% - - 5
2 | ScE ] ] ] ] 0
;é SDG&E - - - -
Overall 20% 80% - - 5
_ .| PG&E 0
g HIE 78% ] ] 229 9
3 £ | _SDG&E 100% - - - 2
Overall 82% - - 18% 11
_ PG&E 18% - 82% - 5
g 155 SCE 8% 23% 21% 47% 6
3 & [_SoCalGas 100% - - -
Overall 22% 9% 51% 18% 15

Table 171: Distribution Type by Utility and Water System Type

Unitary instantaneous systems were only installed in RMST climate zone one, all of which
received credit for pipe insulation. Central instantaneous systems were only installed in
RMST climate zone three, nearly 18% of these systems also received credit for added
pipe insulation. All central boilers installed in climate zone two received credit for
temperature controls.
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Tank| Climate Pipe Recire/
Type| Zone Standard | Insulation | Recirc/Temp | DemPipelns n
RMST CZ1 93.2% - 6.8% - 16
© RMST CZ2 79% 21% - - 85
%ﬂ RMST CZ3 89% 11% - - 68
& [_RMST Cz4 100% - - - 14
RMST CZ5 100% - - - 10
Overall 85% 14% 0.2% - 193
E | RMSTCZI 20% 80% - - 5
= Overall 20% 80% - - 5
IE E | RMSTCZ3 82% - - 18% 11
S 2| Overall 82% : - 18% 11
5 RMST CZ1 - - 82% - 5
g RMST CZ2 15% - - 85% 4
E RMST CZ3 100% - - - 4
E RMST CZ5 - 52% 48% - 2
S Overall 22% 9% 51% 18% 15

Table 172: Distribution Type by Climate Zone and Water System Type

Heating and Cooling Equipment

The efficiency of a home can be significantly increased through efficient heating and
cooling systems. HVAC (heating, ventilation, air conditioning) can also impact the air
quality of the home due to ventilation. Reducing air-leakage associated with the building
envelope can help minimize heating and cooling system usage, which also reduces
energy costs.

RLW reviewed heating and cooling systems for all multifamily ENERGY STAR homes and
analyzed the level of efficiency of the equipment by utility, climate zone and size of home.

Heating Equipment

ENERGY STAR multifamily units utilized a variety of heating systems; about 60% installed a
hydronic heating system, about 21% utilized a heatpump, and 3 of the 225 projects
installed an electric resistance heating system (less than 1%). While furnaces dominate
single family construction practice, only 19% of the multifamily projects utilized a furnace
system. Common construction practice in multifamily housing often utilizes hot water for
heating requirements, which is serviced from either a central boiler or a unitary hot water
heater. If cooling exists, these systems are most often coupled with a unitary split system
air-conditioner or heatpump. This type of fan coil arrangement is popular in multifamily
housing because of lower first cost and space issues. Furnaces cost more than these
systems, they are more expensive to install, and they require more space than hydronic
systems.

Overall, heatpumps and furnaces share fairly equal market share in multifamily housing
projects participating in the program. Over half of the units in SCE’s territory utilized a heat
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pump and over half of SDG&E’s and SoCalGas’ units installed a hydronic system. Gas
furnaces were most common in PG&E’s and SDG&E'’s service territories.

Utility Heat Pump| Furnace | Hydronic | Electricity n
PG&E 31% 31% 36% 2% 36
SCE 52% 8% 40% - 31
SDG&E 11% 30% 59% - 84
SoCalGas 14% 7% 79% - 74
Overall 21% 19% 60% 0.3% 225

Table 173: Percentage of Heating System Types by Utility

RMST climate zone one had the highest percentage of furnaces than any other utility
where 46% of the units used a furnace. Over 75% of units in climate zone four utilized a
hydronic system while none in climate zone one had a hydronic system.

Demand of one type of heating system over another seems to be closely tied to
geographic regions. The least efficiency system type, electric, was only installed in
climate zone one, the climate zone with one of the mildest heating climates of the five.
Regardless, these systems did produce negative savings for heating which was
compensated by more efficient hot water heating systems.

Climate Zone |Heat Pump| Furnace | Hydronic | Electricity n

RMST CZ 1 46% 46% 5% 3% 27
RMST CZ 2 12% 19% 68% - 89
RMST CZ 3 28% 10% 62% - 83

RMST CZ 4 - 24% 76% - 14
RMST CZ 5 18% 36% 45% - 12
Overall 21% 19% 60% 0.3% 225

Table 174: Percentage of Heating System Types by Climate Zone

Cooling Equipment

Only 4% of all 2002 ENERGY STAR multifamily units did not have cooling systems®%; most of
which are found in PG&E’s territory. Overall, about 88% of all projects with cooling
systems were split air conditioners. In PG&E’s territory, 21% of the units did not have
cooling systems and about sixty percent utilized a split system air-conditioner. SCE
projects had the highest fraction of packaged terminal air-conditioners (PTAC or “through
the wall” systems), followed by PG&E, the only utilities with PTAC systems. Central
(chiller) air-conditioning systems comprised only a small fraction of the cooling systems
installed, which were found in 3% of the projects in California.

%2 The same issue applies to multifamily as does single family. Title 24 authors that complied projects
using Micropas (the majority) may not have selected “no cooling” when they should have. Dummy
cooling systems are required for Micropas models to run, therefore if “no cooling” was not selected by
the compliance author, and in fact that the project has no cooling, then it will show up in the data as a
project with cooling. As a result one should be aware that the cooling saturation tables and cooling
efficiency tables likely do not accurately reflect what was actually installed in ENERGY STAR
multifamily Homes. Note that this is not an issue for projects that complied using EnergyPro (~35%).

RLW Analytics, Inc. Chapter 8—145



2002 Statewide Residential New Construction

California ENERGY STAR® New Homes Program Phase 1 Report March 1, 2004
Projects with
Utility Cooling Systems n
PG&E 79% 36
SCE 92% 31
SDG&E 100% 84
SoCalGas 99% 74
Overall 96% 225

Table 175: Percentage of Projects with Cooling Systems by Utility

Room HP No Cooling
Utility Split AC | Packaged AC| PTAC Package Chiller System n
PG&E 62% - 9% 7% - 21% 36
SCE 73% 7% 12% - - 8% 31
SDG&E 100% - 0% - - - 84
SoCalGas 91% - 0% - 8% 1% 74
Overall 88% 1% 3% 1% 3% 4% 225

Table 176: Type of Cooling Equipment by Utility

In climate zone one, over one fourth of the units did not have a cooling system. Cooling
systems in RMST climate zones 2, 3, and 4 were dominated by AC split systems. Twenty
percent of the cooling systems in RMST climate zone 5 were packaged AC, where as the
overall average was only 1% for packaged AC. However the 20% of package units in
climate zone 5 represents the climate zone with the fewest number of projects.

Room HP No Cooling
Climate Zone| Split AC |Packaged AC| PTAC Package Chiller System n
RMST CZ1 44% - - 11% - 31% 27
RMST CZ2 89% - - - 6% 4% 89
RMST CZ3 94% 1% 5% - - - 83
RMST Cz4 100% - - - - - 14
RMST CZ5 80% 20% - - - - 12
Overall 88% 1% 3% 1% 3% 4% 225

Table 177: Type of Cooling Equipment by Climate Zone
Cooling Equipment Efficiency

A SEER score measures the efficiency of cooling systems. SEER averages did not vary
greatly, except for HP package systems. HP packages were only found in PG&E’s
multifamily units with a SEER average of 12.5. Overall, the SEER average for AC split
systems was 10.3.
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Packaged Room HP

Utility AC Split AC PTAC Package n

PG&E 10.8 - - 12.5 25
SCE 10.3 10.0 11.2 - 23
SDG&E 10.1 - - - 84
SoCalGas 10.2 - - - 65
Overall 10.3 10.0 11.0 12.5 198

Table 178: SEER Average of Cooling Equipment by Utility

Notwithstanding package systems, SEER average was much higher than average in
RMST climate zone 5, where average of AC splits was 12.0. Projects in this area are
driven by cooling savings because of the hot desert climate, so it makes sense that
builders installed high SEER equipment in order to take advantage of the savings.

Packaged Room HP
Utility AC Split AC PTAC Package n
RMST CZ1 11.0 - 10.7 12.5 17
RMST CZ2 10.1 - - - 72
RMST CZ3 10.1 9.8 11.2 - 83
RMST CZ4 10.2 - - - 14
RMST CZ5 12.0 10.0 - - 12
Overall 10.3 10.0 11.0 12.5 198

Table 179: SEER Average of Cooling Equipment by Climate Zone

Overall, 77% of all cooling systems had an average of 10 or less®. None of the systems
had a SEER average of 13 or more in any of the multifamily units.** SDG&E had the
highest percentage (93%) of cooling systems with a SEER rating of 10 or less. PG&E had
the highest percentage (13%) of units with a SEER rating of 12 or more, and the fewest
number of units with a SEER of 10 or less.

SEER 10 or| SEER 11- | SEER 12-
Utility Less 11.99 12.99 n
PG&E 32% 55% 13% 26
SCE 72% 18% 9% 23
SDG&E 93% - 7% 84
SoCalGas 92% 0% 7% 73
Overall 77% 14% 9% 206

Table 180: SEER Rating by Utility

RMST climate zone 5 had the most efficient cooling equipment by measurement of SEER
ratings. About 61% of the units in climate zone 5 utilized cooling equipment with SEER
ratings of 12 or better. Only 39% of the units had systems with SEER 10 or less, whereas

%% Although 10 SEER is baseline, one projects installed PTAC units with SEER values of 9.7 and one
project showed package units with SEER of 9.8, both lower than code.

* In ENERGY STAR single family units, overall, 8.4% had SEER averages of 13 or more. In PG&E'’s
territory, 29% of its single family units had a SEER average of 13 or more.
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the overall average was 77% for SEER 10 or less. RMST climate zone 1 ranked second
best where about 14% of systems had SEER 12 or better and 24% of the units had a
system with SEER 10 or less.

SEER 10 or| SEER 11- | SEER 12-
Climate Zone Less 11.99 12.99 n
RMST CZ 1 24% 62% 14% 17
RMST CZ 2 96% - 4% 80
RMST CZ 3 86% 10% 4% 83
RMST CZ 4 88% 6% 6% 14
RMST CZ 5 39% - 61% 12
Overall 77% 14% 9% 206

Table 181: SEER Rating by Climate Zone

Radiant Barriers

Builders may install radiant barriers in the attic space in order to receive heating and
cooling credits in Title 24. Installation of this measure requires an inspection, as do many
of the other measures used by builders to meet or exceed ENERGY STAR program metrics.
Overall, only 9% of the attic area received radiant barrier credit. However, since this is a
relatively new measure, 10% saturation may be better than expected. The measure
dominates in SCE’s territory, which shows more than 30% of the attic space using radiant
barrier. Due to SCE’s warmer climate, radiant barriers may be more cost effective as a
mechanism to exceed Title 24.

% of Area with
Utility Radiant Barrier n
PG&E 12% 36
SCE 31% 31
SDG&E 1% 84
SoCalGas 10% 74
Overall 9% 225

Table 182: Percentage with Radiant Barrier by Utility

While the percent of area utilizing radiant barriers is dominated by RMST climate zones
one and five (17% and 70%), the number of projects in these zones is far fewer than those
in climate zones two and three. Therefore, one should not overlook the fact that the
majority of square footage utilizing radiant barriers is in climate zone 2, which incidentally
is served for the most part by SCE.
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% of Area with
Climate Zone | Radiant Barrier n
RMST CZ1 17% 27
RMST CZ2 9% 89
RMST CZ3 1% 83
RMST CZ4 0% 14
RMST CZ5 70% 12
Overall 9% 225

Table 183: Percentage with Radiant Barrier by Climate Zone

Fenestration

The fenestration analysis for multifamily is limited to floor ratio and window U-value and
solar heat gain coefficient.

Window to Floor Area Ratio

Table 184 summarizes the multifamily average window to floor area ratio by each utility.
Ratios varied only slightly across utilities, 11% to 13%.

Window to
Utility Floor Area n
PG&E 12% 36
SCE 11% 31
SDG&E 12% 84
SoCalGas 13% 74
Overall 12% 225

Table 184: Window to Floor Area Ratio by Utility

RMST climate zone 5 had the lowest window to floor area ratio of 8%, whereas RMST
climate zone 3 had the highest window to floor area ratio of 13%.

Window to

Climate Zone |Floor Area n

RMST CZ 1 12% 27
RMST CZ 2 11% 89
RMST CZ 3 13% 83
RMST CZ 4 9% 14
RMST CZ 5 8% 12
Overall 12% 225

Table 185: Window to Floor Area Ratio by Climate Zone

U-Value and SHGC

Table 186 summarizes average U-values and SHGC for windows in each utility.
SoCalGas had the best performing glazing on average, 0.47 U-value and 0.0.47 SHGC
value. The difference in the averages is partially explained by the varying prescriptive

RLW Analytics, Inc. Chapter 8—149



2002 Statewide Residential New Construction
California ENERGY STAR® New Homes Program Phase 1 Report March 1, 2004

requirements across the state. Projects in Edison’s service area show the worst glazing
characteristics, however they also represent the fewest multifamily projects.

Average Average n
Utility U-value SHGC
PG&E 0.47 0.49 36
SCE 0.73 0.62 31
SDG&E 0.50 0.48 84
SoCalGas 0.47 0.47 74
Overall 0.51 0.49 225

Table 186: Average Multifamily Window U-value and SHGC by Utility

Table 187 shows average multifamily window U-value and SHGC compared with the
package D prescriptive requirement. Overall most average U-values meet the prescriptive
requirement. CEC climate zones 3, 6 and 16 have no requirement for SHGC. Of the
other CEC climate zones, only 2 and 12 have average SHGC that exceeds the
prescriptive requirement. This indicates that many multifamily builders are not using low-e
glazing even where it is appropriate. They appear to be willing to take a penalty for using
non low-e glass, preferring to make it up in other end-uses, most likely water heating.

Average Average |[2001 T24 Std U] 2001 T24

Climate Zone | U-value | SHGC Value | Std SHGC "
2 0.39 0.35 0.65 .40 2
3 0.51 0.67 0.75 NA 7

4 0.61 0.82 0.75 40 18

6 0.61 0.57 0.75 NA 50

7 0.58 0.53 0.75 40 39

8 0.54 0.60 0.75 40 43

9 0.54 0.49 0.75 40 21

10 0.55 0.46 0.65 40 19
12 0.33 0.32 0.65 40 9
13 0.50 0.44 0.65 40 5
15 0.61 0.42 0.65 40 11
16 1.00 0.74 0.65 NA 1

Overall 0.51 0.49 225

Table 187: U-Value and SHGC Average by Climate Zone

Overall 37% of multifamily glazing had a U-value of 0.40 or better with 93% having a U-
value of 0.65 or better.
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U-Value of % that Meet or Exceed
Value
Utility 0.35 0.40 0.65 n
PG&E 10% 63% 93% 36
SCE 0% 0% 60% 31
SDG&E 10% 35% 96% 84
SoCalGas 14% 43% 99% 74
Overall 10% 37% 93% 225

Table 188: Percentage of Windows that Met or Exceeded U-value by Utility

Table 189 summarizes multifamily glazing U-values by CEC climate zones. The
prescriptive requirement is listed in the column listed as “T24 Min”. The climate zone with
the most projects, climate zone 6, shows about one fourth of the glass having a U-value of
0.4 or better.

Climate U-Value of % that Meet or Exceed Value
Zone 0.35 0.40 0.65 T24 Min

2 0% 100% 100% 0.65
3 0% 71% 100% 0.75 7
4 3% 49% 87% 0.75 18
6 0% 24% 83% 0.75 50
7 3% 21% 98% 0.75 39
8 16% 53% 95% 0.75 43
9 54% 54% 100% 0.75 21
10 24% 32% 100% 0.65 19
12 54% 100% 100% 0.65
13 0% 43% 96% 0.65
15 0% 0% 100% 0.65 11

Overall 10% 37% 93% 225

Table 189: Percentage of each Fenestration Type that Met U-value by Climate Zone

Opaque Surface Insulation

The insulation level of a home greatly affects the energy efficiency and comfort of a home.
As was the case with single family, the prevailing multifamily construction in California is a
wood frame home with fiberglass batt insulation in the cavities of the frame for walls and
floors.

Insulation R-Value

The participant data included the R-value of the material that was used to insulate opaque
surfaces. Table 190 summarizes the average resistance values for each multifamily
opaque surface insulating material (floor, roof and wall) by utility. The overall R-value for
raised floors was 17.7, while SDG&E’s R-value was much higher at 20.3. For roof R-
values, the overall average was 22.4, with PG&E builders having the most roof insulation
which on average was 26.7. Wall insulation R-values did not vary much across utilities.
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Insulation R-

Value Floor n Roof n Wall n

PG&E 11.9 21 26.7 33 13.0 36

SCE 14.0 5 17.4 31 13.3 31

SDG&E 20.3 38 23.9 64 13.3 67

SoCalGas 18.0 22 20.7 64 13.9 66

Overall 17.7 86 22.4 192 134 200

Table 190: Average R-Value by Utility and Surface Type

Raised floor R-values were highest in RMST climate zone 3 on average, roof R-values
and wall R-values were highest in RMST climate zone 5. RMST Climate zone 1 had the
lowest R-value average for floors and walls in 2002 ENERGY STAR multifamily units.
Lowest average R-value for roofs was in climate zone 3.

Insulation R-

Value Floor n Roof n Wall n

RMST CZ 1 11.9 21 29.9 24 13.0 27
RMST CZ 2 17.1 28 20.9 79 13.2 80
RMST CZ 3 204 30 20.2 67 13.3 69
RMST CZ 4 18.7 7 23.8 12 13.8 14
RMST CZ 5 17.7 86 34.6 10 18.2 10
Overall 17.7 86 224 192 13.4 200

Table 191: Average R-Value by Climate Zone and Surface Type

2001 Title 24 standards require that floor R-values in climate zones 1 and 16 have a
minimum of 19, while the remaining climate zones have 11 as a minimum. By utility,
SoCalGas’ builders met the R19 standard in greatest percentage—82.5%. However, very
few builders in PG&E’s territory met the R19 minimum standard, where as the majority of
the multifamily units in the other territories did.

Floor: R11 | Floor: R19
Utility Min Min n
PG&E 76% 1% 21
SCE 67% 66% 5
SDG&E 100% 81% 38
SoCalGas 100% 83% 22
Overall 94% 66% 86

Table 192: Multifamily Raised Floor R-Value Minimum by Ultility

RMST climate zone 1 complied least with the R19 minimum. On the other hand, 94.5% of
the units in climate zone 5 had floor R-values of 19 or better. About 94% of all multifamily
units met the R11 minimum.
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Floor: R11 | Floor: R19
Climate Zone Min Min n
RMST CZ1 76% 1% 21
RMST CZ2 97% 74% 28
RMST CZ3 100% 86% 30
RMST CZ5 100% 94% 7
Overall 94% 66% 86

Table 193: Multifamily Raised Floor R-Value Minimum by Climate Zone

Table 194 summarizes the percentage of multifamily units with roof insulation at or above
R19 and R30. All PG&E multifamily units have at least R19 roof insulation minimum and
58% have at least R30 minimum.

Roof: R19 | Roof: R30
Utility Min Min n
PG&E 100% 58% 33
SCE 42% 24% 31
SDG&E 67% 56% 64
SoCalGas 50% 37% 64
Overall 63% 46% 192

Table 194: Multifamily Roof R-value Minimums by Utility

Climate zone 3 had the fewest number of multifamily units with less than R19 roof
insulation. Climate zone 1, 4 and 5 multifamily units all met the R19 minimum
requirements and climate zone 1 and 5 had about 82% of the units with R30 or above.

Roof: R30

Climate Zone |Roof: R19 Min Min n

RMST CZ1 100% 82% 24
RMST CZ2 63% 44% 79
RMST CZ3 41% 37% 67
RMST CZ4 100% 25% 12
RMST CZ5 100% 82% 10
Overall 63% 46% 192

Table 195: Multifamily Roof R-value Minimums by Climate Zone

Minimum R-values for walls vary by climate zone from 11 to 19 in California as shown in
Table 196. All ENERGY STAR multifamily units had a minimum of R13 wall insulation, but
very few met or exceeded R19. This indicates the predominance of 2x4 construction in
multifamily construction, as was the case in single family.
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Wall: R13 | Wall: R19
Utility Min Min n
PG&E 100% - 36
SCE 100% 2.6% 31
SDG&E 100% 3.6% 67
SoCalGas 100% 8.8% 66
Overall 100% 4.5% 200

Table 196: Multifamily Wall R-value by Utility

By RMST climate zone, the majority (86%) of climate zone 5 multifamily units met or
exceeded the R19 wall insulation, while all other zones had few or no R19 insulated walls.

Wall: R19

Climate Zone |Wall: R13 Min Min n

RMST CZ1 100% - 27
RMST CZ2 100% - 80
RMST CZ3 100% 4% 69
RMST CZ4 100% - 14
RMST CZ5 100% 86% 10
Overall 100% 4% 200

Table 197: Multifamily Wall R-value by Climate Zone

Ducting

Like single family homes, multifamily dwellings can also receive Title 24 credits for tested
duct leakage, and or ACCA manual D duct design. However very few multifamily projects
took credit for these measures, as is indicated in Table 198 and Table 199. This is not
surprising considering the ease of compliance multifamily projects now enjoy. Once Title
24 low rise multifamily energy code is strengthened as part of the 2005 standards there
will likely be an increase in the use of these credits, possibly similar to what we see in
single family construction. Projects completed in PG&E’s service area were by far more
likely to implement these measures than were projects in any other service area.

% of homes that | % with ACCA
Utility Tested Duct Leakage| Manual D n
PG&E 26% 24% 34
SCE - - 28
SDG&E 7% - 81
SoCalGas 3% - 66
Overall 7% 3% 209

Table 198: Percentage of Multifamily Homes that tested Duct Leakage and
Percentage that Complied with ACCA Manual D by Utility

The highest percentage of projects in RMST climate zone 1 implemented both tested duct
leakage and ACCA manual D duct design, however this represents a small proportion of
the total projects since the maijority of all projects were completed in climate zone 2 and 3.
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% of homes that | % with ACCA
Climate Zone Tested Duct Leakage| Manual D n
RMST CZ1 40% 37% 25
RMST CZ2 - - 80
RMST CZ3 6% - 82
RMST CZ4 10% - 11
RMST CZ5 15% - 11
Overall 7% 3% 209

Table 199: Percentage of Multifamily Homes that tested Duct Leakage and
Percentage that Complied with ACCA Manual D by Climate Zone

Infiltration

Only 20% of multifamily units took infiltration credit and all of those were in the PG&E
program and RMST climate zone 1. This is not surprising since infiltration credits trigger a
blower door test and attaining a multifamily ENERGY STAR rating can be attained relatively
easily without infiltration credits. As can be seen in Table 200 and Table 201, all of the
multifamily units taking infiltration credits were in PG&E territory and RMST climate zone
1. Additionally, all multifamily homes that took an infiltration credit selected 3.8% as an
infiltration target.

Specified Leakage Area
Utility No 3.8 n
PG&E 15% 85% 36
SCE 100% - 31
SDG&E 100% - 84
SoCalGas 100% - 74
Overall 80% 20% 225

Table 200: Modeled Multifamily SLA by Utility

Specified Leakage Area
Climate Zone No 3.8 n
RMST CZ1 5% 95% 49
RMST CZ2 100% - 87
RMST CZ3 100% - 291
RMST CZ4 100% - 250
RMST CZ5 100% - 15
Overall 80% 20% 225

Table 201: Modeled Multifamily SLA by Utility
High-Rise Multifamily Residential Building Characteristics

There were three projects with five plans in the 2002 ESH program that qualified as high-
rise. High-rise residential construction is defined as all residential dwellings that are 4
stories or higher. The high-rise projects were not included in the low rise multifamily
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building characteristics section of this report since the standards differ between them.
Low rise residential Title-24 is the same as single family standards, whereas high-rise
standards are similar to non-residential standards. In this section of the report we
summarize the building characteristics of the high-rise units in the ESH program.

Demographics

One of the 3 high-rise projects was in PG&E territory, and the remaining two were in SCE
territory. The PG&E project was located in climate zone three, and both SCE projects
were in climate zone eight. The PG&E high-rise project consisted of 42 dwelling units
(hereafter named project 1 and plan 1). The first SCE project had 240 dwelling units
(hereafter named project 2 and plan 2), while the second SCE project had 3 plans, of
which two of three buildings had 112 dwelling units and one of the three buildings had 95
dwelling units (hereafter named project 3 and plans 3,4, and 5 respectively). Table 202
summarizes the general characteristics of the 5 plans.

The 5 plans account for 601 total housing units, 7% of which were PG&E projects (and CZ
3) and 93% of which were SCE (and CZ 8). There were 8,865 low rise units built,
therefore high-rise accounts for 6.3% of all multifamily units in the program. The average
building size was 150,139 square feet and the average unit size was 1,145 square feet.
All 5 plans were complied using EnergyPro.

Project # 1 2 3

Plan # 1 2 3 4 5
Utility PG&E SCE SCE SCE SCE
Total Units 42 240 112 112 95
% of Total Units 7% 40% 19% 19% 16%
Climate Zone 3 8 8 8 8
Floor Area 44,514 378,628 108,078 116,871 102,605
% of Floor Area 6% 50% 14% 16% 14%
Average Floor Area 1,060 1,578 965 1,043 1,080
Stories 4 18 4 4 4

Table 202: High-Rise Residential Demographics

Domestic Hot Water

All three projects used different water heating system types. Project 1 used three central
boilers with recovery factors of 0.957 and 0.94. Project 2 also used a central boiler, but
their boiler had a recovery factor of 0.85. Project 3 used 50-gallon storage tank water
heaters for each unit with energy factors of 0.62.

Title 24 allows builders to claim additional water heating credits when specifying various
distribution methods. These credits reduce energy consumption through the use of
various technologies aimed at reducing energy losses associated with water distribution.
Projects 1 and 3 used standard distribution and received no distribution credit. Project 2
was credited for a recirculating system with demand control and pipe insulation.
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Space Conditioning

All three projects were heated with fan coil units using combined hydronic heating with the
same equipment used for their hot water service. Project 1 had no cooling. Project 2 had
a central cooling plant. Project 3 used split system direct expansion cooling with individual
units. Plans 3 and 5 used 10.0 SEER units and plan 4 used 10.7 SEER units.

Fenestration
Window to Floor Area Ratio

The overall window to floor area ratio in project 1 was 11%, while projects 2 and 3 had an
overall window to floor area ratio of 18%.

Window to
Utility Floor Area n
PG&E 11% 1
SCE 18% 4
Overall 18% 5

Table 203: High-Rise Average Window to Floor Area

U-Value and SHGC Average

The fenestration data in the Energy Pro files only included windows. There were no
skylights or doors as in single family and low rise multifamily. The average u-value for
projects 1 and 2 met the prescriptive requirements. However, project 3 windows were all
worse than prescriptive requirements, with u-values ranging from 0.58 to 0.59.

Average Average
Utility U-value SHGC n
PG&E 0.35 0.36 1
SCE 0.51 0.31 4
Overall 0.51 0.32 5
Prescriptive 0.49 * -

*the prescriptive SHGC values vary by climate zone, orientation (north/non-north), and window to wall ratio.

Table 204: High-Rise Average U-Value and SHGC

Opaque Surface Insulation
Insulation R-Value

Project 1 used concrete floors that had insulation r-values of 4.5. Project 2 used insulated
raised concrete floors with r-values of 20, while project 3 used uninsulated raised slab
floors. The prescriptive r-value requirement for raised concrete floors in climate zone 8 is
0, and project 2 exceeds the standard.

All projects exceed the prescriptive r-value for roofs and walls.
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Metal Wood
Insulation R-Value Roof n Wall n Wall n
PG&E 29.9 1 19.0 1 19.0 1
SCE 19.2 4 12.0 1 13.0 3
Overall 20.3 5 12.1 2 13.8 4
Prescriptive R-Value 19 - 11 - 11 -

Table 205: High-Rise Average Insulation R-Value

Assembly U-value

Project 1 concrete floors had a U-Value of 0.12. Project 2 had raised, insulated
concrete slab flooring with U-Values of 0.043. The uninsulated raised slab floors at
project 3 had U-Values of 0.242. Project 2 had metal walls that were less insulated
than package D prescriptive requirements.

Metal Wood
Assembly U-Value Roof n Wall n Wall n
PG&E 0.035 1 0.128 1 0.062 1
SCE 0.050 4 0.273 1 0.088 3
Overall 0.048 5 0.270 2 0.083 4
Prescriptive U-Value 0.051 - 0.181 - 0.092 -

Table 206: High-Rise Average Assembly U-Value

No radiant barriers were used to gain additional compliance credits.

Ducting

Additional credit is given for homes that achieve greater ducting efficiency by designing
the ducting systems of their homes to the Air Conditioning Contractors of America (ACCA)
Manual D standards. The only high-rise project that claimed ACCA Manual D as a
measure was project 2 with the chiller, which constitutes 40% of the high-rise units in the
program and 50% of the floor area.

Infiltration

None of the 5 high-rise plans included infiltration credits. For homes that do not claim an
infiltration credit, the assumption is a specific leakage area (SLA) of 4.9 for homes with
ducted conditioning systems.
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Comparison of Builder Survey, T24 Consultant Survey, and
Building Characteristics

The following section compares three sections of this report: Single family builder’s
surveys, lItron’s SF Title 24 consultant survey results, and single family building
characteristics of ENERGY STAR participant homes. The goal is to see how closely the
builder and Title 24 consultant responses to the telephone survey questions match the
actual building measures specified in the compliance model input files for ENERGY STAR
homes.

For the analysis of the single family homes, we compared the analysis from questions in
the builder survey. The results are shown below in Table 207. The builder survey
analysis generated the results by weighting the survey responses by the number of homes
in the program that the respondent had constructed. Therefore, if the builder’s responses
accurately assess the situation, the results should correspond to the program population
characteristics.

What measures does your company specify to meet the % of
California Energy Star Homes requirements compared to| Respondents
homes that are designed to just meet Title 24? (n=44)
Low e-glass 88%
Insulation 84%
Duct Sealing 41%
HVAC 38%
Other 4%

Table 207: Measures Utilized by Builders to Meet ENERGY STAR Requirements

Similar to the builders’ survey, non-participating Title 24 consultants were asked about
measures they specified for their standard homes, and Title 24 consultants that complied
ENERGY STAR homes were asked which measures they would specify in order to reach
ENERGY STAR qualification. Table 208 summarizes these findings, which are presented in
greater detail in the Title 24 Consultant section of this report.
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Standard | ENERGY %
Title 24 Consultant Survey Practice STAR | Differential
# of Respondents 40 3
Homes represented 55,801 7,141

High-performance windows 66% 95% +29%
Increased roof/wall insulation 66% 76% +10%
HERS cert. sealed ducts 16% 88% +72%
Higher efficiency AC 43% 67% +24%

Higher efficiency furnace 13% 8% -5%

Radiant barriers 10% 7% -3%
ACCA Manual D duct design 3% 37% +34%

Higher efficiency water heater 91% 97% +6%
Bldg. envelope sealing (Blower Door) 0% 55% +55%
TXV / Ref charge air flow test 25% 79% +54%

Table 208: Measures Utilized by Title 24 Consultants to Meet ENERGY STAR
Requirements

Keep in mind that the builder and consultant analyses utilized different methodologies.
The builders were asked directly how their ENERGY STAR homes deviated from standard
homes. Alternatively, the consultant analysis inferred the deviation of measure frequency
from the responses of the two groups of Title 24 consultants, standard and ENERGY
STAR consultants. Furthermore, since the performance method gives builders options for
differing characteristics of a standard home, the concept of what exactly constitutes a
standard home may deviate greatly among the survey respondents.

Fenestration

Title 24 consultants indicated that high performance glazing would be modeled in 95% of
the ENERGY STAR homes and in 66% of the standard homes. The best indicator of glazing
performance is Solar Heat Gain Coefficient or SHGC. Table 209 shows that high
performance glazing™ is installed in 98% of participating single family homes. The
majority of the glazing is below 0.35 and almost all is 0.45 or below. (In climate zones
where there is a Package D requirement (i.e., all zones except 1,3,5,6) the minimum
SHGCis 0.4.)

® High performance glazing is defined as less than 0.45 in this analysis since a Low E coating is
necessary in order to have an SHGC less than 0.46.
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SHGC Range Percentage

0.3 and Below 21%
0.31-0.35 39%
0.36-0.4 25%
0.41-0.45 12%
0.46-0.50 0%
0.51-0.60 1%
0.61-0.7 1%

Table 209 ESH Single Family Glazing SHGC Distribution

The result of the builder’s survey indicated that 88% of ENERGY STAR single family glazing
would be higher performance than glazing in the baseline home. This implies that the
single family builders believe that few standard homes use high performance glazing even
though it is considered baseline for most of the state under Package D requirements. As
Table 209 shows, 60% of the glazing (< 0.35) is significantly better than the Package D
requirement for the single family program participants. The fact that not all participating
builders consider high performance glazing typical in standard home construction may
account for the deviation.

These findings suggest that the Title 24 consultants more closely identified building
practice for participant homes, compared to builders. This may be because Title 24
consultants, on average, have a better understanding of what constitutes high
performance glazing.

Insulation

Builder responses indicated that 84% of ENERGY STAR homes would have increased
insulation levels when compared to baseline homes.

On the other hand, Title 24 consultant surveys indicated 66% of standard homes would
have wall and attic insulation above baseline, whereas 76% of participating homes would
have increased wall and roof insulation, a 10% increase.

Table 210 shows the distribution of roof/ceiling R-value by CEC climate zone compared
with the respective Package D prescriptive requirement. It appears that both the builder
and consultant survey analyses overestimate the insulation level of single family ENERGY
STAR homes. According to the model input files, there is nearly three times more roof area
under baseline than over baseline in the program, considering package D prescriptive
requirement as baseline.
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Package D Under Above
Climate Zone R19 R30 R38 R49 Baseline Baseline At Baseline | Baseline
Climate Zone 2 0% 0% 100% 0% 30 0% 0% 100%
Climate Zone 3 7% 9% 84% 0% 30 7% 9% 84%
Climate Zone 4 4% 83% 13% 0% 30 4% 83% 13%
Climate Zone 5 0% 100% 0% 0% 30 0% 100% 0%
Climate Zone 6 22% 78% 0% 0% 30 22% 78% 0%
Climate Zone 7 48% 49% 3% 0% 30 48% 49% 3%
Climate Zone 8 15% 61% 24% 0% 30 15% 61% 24%
Climate Zone 9 2% 82% 15% 0% 30 2% 82% 15%
Climate Zone 10 3% 88% 10% 0% 30 3% 88% 10%
Climate Zone 11 0% 39% 60% 1% 38 39% 60% 1%
Climate Zone 12 7% 37% 56% 0% 38 44% 56% 0%
Climate Zone 13 0% 0% 100% 0% 38 0% 100% 0%
Climate Zone 14 2% 39% 59% 0% 38 41% 59% 0%
Climate Zone 15 100% 0% 0% 0% 38 100% 0% 0%
Overall 13% 60% 26% 1% - 25% 67% 9%

Table 210: Single Family Participant Ceiling Insulation R-Values

Table 211 shows the same distribution and comparison for wall R-values. The results
from the input models show even a greater percentage of program wall insulated under
the prescriptive baseline than ceilings. All of the walls under baseline are located in
Climate zones with R19 as a baseline. This indicates that builders are more willing to
build 2 x 4 wall assemblies and compensate for under baseline wall insulation with other
measures, rather than using R-19 with 2 x 6 wall assemblies that conventional R19
fiberglass batt insulation requires.

Package D
Climate Zone R13 -R-15 R-19 Baseline Under At Better
Climate Zone 2 0% 100% 13 0% 100% 0%
Climate Zone 3 0% 100% 13 0% 100% 0%
Climate Zone 4 0% 100% 13 0% 100% 0%
Climate Zone 5 90% 10% 13 0% 10% 90%
Climate Zone 6 0% 100% 13 0% 100% 0%
Climate Zone 7 0% 100% 13 0% 100% 0%
Climate Zone 8 4% 96% 13 0% 96% 4%
Climate Zone 9 4% 96% 13 0% 96% 4%
Climate Zone 10 1% 99% 13 0% 99% 1%
Climate Zone 11 10% 90% 19 90% 10% 0%
Climate Zone 12 11% 89% 19 89% 11% 0%
Climate Zone 13 4% 96% 19 96% 4% 0%
Climate Zone 14 1% 99% 21 99% 1% 0%
Climate Zone 15 0% 100% 21 100% 0% 0%
Overall 5% 95% - 27% 1% 2%

Table 211 Single Family Participant Wall Insulation R-Values

In summary, neither the builders or the Title 24 consultants were able to assess the level
of insulation participating projects would utilize relative to baseline.

HVAC Systems

The Title 24 consultants’ responses indicated that 43% of standard homes were modeled
with higher efficiency AC systems, and 67% in single family participant homes, a 24%
increase. Alternatively, high efficiency furnaces would be modeled slightly less often in
participating homes than in standard homes.
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Builders stated that they would have higher efficiencies HVAC systems in 38% of the
homes. The building characteristics from the ESH input files show that 36% of cooling
systems are above baseline (10 SEER) and 14% of heating systems are above baseline

(0.80 AFUE).
AFUE 0.9 SEER 12
Utility | AFUE 0.8 | and above n Utility SEER 10 | SEER 11 | or Above n
Overall 86% 14% 676 Overall 64% 2% 34% 673

Table 212: HVAC Building Characteristic Percent Bins

This shows the Title 24 consultants had greatly overestimated high-efficiency cooling
equipment installation, while the builder survey estimate was much more in line with the
compliance model input files.

Builder responses indicated that 41% of the participant homes would use duct sealing
measures in order to meet ENERGY STAR standards. However, the compliance model data
shows that, overall, 87% of the units had been tested for duct leakage. The percentage
varied greatly by utility; for example, none of SoCalGas’ units tested for duct leakage, but
96% of PG&E’s and SCE’s single family participant homes were tested. The Title 24
consultant responses indicated that about 88% of all ENERGY STAR homes were tested
while only 16% of the standard homes tested for duct leakage. The Title 24 consultant
surveys were much closer with the estimate of sealed duct measure among participants.

% of homes that
Utility Tested Duct Leakage n
PG&E 96% 299
SCE 96% 251
SDG&E 63% 130
SoCalGas - 12
Overall 87% 692

Table 213: Duct Sealing Measure Distribution

Other Measures

Table 214 shows a comparison between the consultant survey results and measure
adoption among single family participants of the ENERGY STAR program. These measures
were not specifically discussed in the builder’s survey, therefore we cannot comment on
them.

Title 24 Consultant ES Program Single Family

Survey
Measure ENERGY STAR Installation%
Radiant barriers 7% 5%
ACCA Manual D duct design 37% 56%
Higher efficiency water heater 97% 98%
Bldg. envelope sealing (Blower Door) 55% 65%
TXV / Ref charge air flow test 79% 47%

Table 214 Consultant Survey and Model Input File Comparison

RLW Analytics, Inc.

Chapter 9—163




2002 Statewide Residential New Construction

California ENERGY STAR® New Homes Program Phase 1 Report March 1, 2004

The Title 24 consultant survey analysis closely estimated the usage of radiant barriers and
high efficiency hot water heaters that would be used to reach ENERGY STAR. The
consultants significantly under predicted the ACCA manual D duct design credits taken
and the amount of homes that would receive credit for envelop sealing measures. Title 24
consultants then over predicted the number of TXV/Refrigerant charge and air flow testing
credits that builders would utilize.

Conclusions

This comparison shows that although builders and title 24 consultants are often quite
knowledgeable in general, they may not have perspective of how all of their homes’
features compare against baseline.

Table 215 summarizes some of the key measures used to increase the energy efficiency
of homes. Builders, Title 24 consultants and the building characteristics files agreed that
window fenestration efficiency was highly utilized in ENERGY STAR homes. However,
insulation of a home was not prevalent in the files as both builders and Title 24 consultants
indicated when asked. For HVAC systems, builders were closest to the building files that
indicated the prevalence at about 14% for furnaces and 34% for AC systems. Title 24
consultants overestimated the occurrence of energy efficient HVAC systems. Builders
were not directly asked whether they conducted a duct leakage test, but 4% indicated they
used “other” measures to increase efficiency. However, Title 24 consultants were much
closer in estimating the building files estimate of duct leakage test.

Even though some characteristics were in agreement, the fact that the model input file
analysis and survey results deviated widely in their assessment of HVAC efficiency and
insulation level indicates some level of disconnect on the part of the survey respondents.
Either they consider their home’s features more efficient that they truly are or they believe
that baselines and standards are more lenient than they are. If the latter is the case, a
possible solution is to ask what is level of equipment efficiency or feature performance is
typically installed in the homes rather than asking if their home features and equipment
are “efficient” or “high performance.”

Builder Building
Measure Response RGO RS Characteristic
Low e-glass 88% 95% 97%
Insulation 84% 76% 9%
HVAC (Cooling/Heating) 38% 67 /8% 34/ 14%
Duct Leakge Test 4% 88% 87%

Table 215: Overall Summary of Measure Comparison
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10. Turnkey Service Provider Interviews

Interviews with Key Market Actors

As part of the ENERGY STAR New Homes Program, RLW conducted in person interviews
with three key market actors. Interviews were held with two turnkey service providers,
private companies that provide the bulk of the CHEERS ratings, plan check services, and
builder participation documentation. RLW also interviewed the contractor hired by
CHEERS to train inspectors and conduct quality assurance on CHEERS raters. For the
purposes of this evaluation, the business names and persons interviewed will remain
unnamed.

Turnkey Service Provider Interviews

As part of the evaluation scope of work RLW conducted in-person interviews with two
turnkey companies, considered major market actors in California’s residential new
construction market. RLW Analytics interviewed the principals of the two companies on
October 28™, 2003. Each of these companies provides “turn-key” services to builders that
participate in the ENERGY STAR New Homes Program. Services provided by the two
companies include nearly all aspects of program participation, including application
documentation, design services, Title-24, CHEERS inspections, and to some extent
incentive filing. Perhaps the most notable difference between the two companies is that
one company is a sub-contractor to Southern California Edison, while the other is not. As
a subcontractor to SCE, this particular company is conducting “plan check” on all single
family homes participating in SCE’s ENERGY STAR New Homes Program. “Plan Check”
refers to the final review of the Title 24 project file before it is uploaded to the CHEERS

registry.

These two companies conduct the overwhelming maijority of Title 24 and third-party
inspections on behalf of builders participating in the ENERGY STAR Homes Program, as a
result these companies are also the most frequent users of the CHEERS registry. Based
on the roles these two market actors play, interviews were determined to be an important
aspect of this evaluation report.

Between the two companies there is a combined 35 years of experience in providing
services to new home builders. Both serve California and Nevada, and each has their
own new homes program that builders can participate in. Their programs provide builders
in California and Nevada with a variety of services including: HVAC layout and design; full
energy code and lender documentation; field training; inspections and diagnostic testing;
and sales and marketing support, including regional advertising, point-of-sale brochures
and web connections.

Builders participating in the ComfortWise® program are contenders for the 2002 ENERGY
STAR, since both ComfortWise® and the California ENERGY STAR New Homes Program
achieve a minimum savings of 15% less energy than Title 24. Like ENERGY STAR Homes,
ComfortWise® homes also require third party inspections. The difference being that all
ComfortWise® homes require an inspection, while only one in seven ENERGY STAR Homes
require a CHEERS inspection.

Both companies characterized their relationships with the utilities as good, based on many
years of working together on Residential New Construction program design and
implementation. One of the companies has benefited from their experience, utility
relationships, and knowledge of Residential New Construction by becoming the sole
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agency that conducts plan check on all single family SCE ENERGY STAR New Homes
projects, even including projects that manage for their own participating builders.
Unfortunately this creates a potential conflict of interest. The conflict arises when one of
their builders participates in the ENERGY STAR homes program, thereby making them
responsible for all key aspects of program participation, including program application
filing, Title 24 documentation, plan check, and third party inspections. While this
arrangement could lead to gaming, they contend that any potential conflict of interest is
thwarted through rigorous internal and external procedures, including:

e The person responsible for the Title 24 documentation does not do plan check, the
Title 24 Compliance Manager normally completes the plan check.

e A sampling of their ENERGY STAR Homes Title 24 input files are sent to an
independent plan check agency

e The CHEERS analyst and rater are never the same person.

e There is little communication needed or actually initiated between the analysts and
the raters.

RLW inquired about homes failing CHEERS inspections, and what reasons lead to
failures. Both companies reported very few, if any homes having failed CHEERS
inspections because “they take care of failures in the field”. The most common reasons
cited for potential failures were duct leakage tests, insulation installation quality (a
ComfortWise® measure), and window installation discrepancies. Problems, such as these
mentioned, are handled in the field, passing only when compliance with program
requirements is met. If a builder chooses not to fix the problems then they remove the
builder from the program. In some rare instances homes require new Title 24 because
slightly different equipment is installed than was specified.

RLW interviewed the two companies with regard to various aspects of CHEERS, including
CHEERS inspector training, use of the CHEERS registry, and responsiveness of the
CHEERS staff to questions and problems. The following sections summarize their general
feelings and attitudes regarding these aspects of CHEERS.

Interestingly, both reported the CHEERS training as not being adequate for their needs
and standards. A newly certified CHEERS rater would not be put into the field alone
without having one or two months of added field training by a senior CHEERS rater
employed by their respective company. Some of the added training one company requires
is driven by the fact that ComfortWise® homes require more intensive inspection
processes, including insulation installation quality and window testing.

One company reported to not use the CHEERS “to do” list. Through efforts related to the
ComfortWise® program they have developed their own version of the “to do” list that is
used in the field to verify measure installations. They require their own “to do list” because
ComfortWise® requires added inspection requirements above and beyond ENERGY STAR.
One problem noted is that the CHEERS “to do list” only shows the first HVYAC system
listed in the transfer (*.trf) file, therefore if there are multiple systems only the first will show
on the list for inspection. However, this is not viewed as a major problem because they
use a more comprehensive (in-house generated) list of verification measures. Even
though the CHEERS *“to do list” may disregard systems, the registry does allow verification
data to be input for as many systems as there were required inspections.

The other company provided a similar analysis of their interaction and use of the CHEERS
“to do list”. They use the list in conjunction with a list they generate themselves, much like
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the aforementioned agency. These findings suggest that an improvement to the CHEERS
“to do list” would increase usability and user satisfaction with this aspect of CHEERS.
However, because these companies have so many of their own processes in place, as a
result of the numerous numbers of ratings they complete, it is not clear whether changes
made by CHEERS would even be implemented within these agencies. However, these
changes would likely have a positive benefit to CHEERS rating companies not affiliated
with the two turn-key agencies, who likely do not have the benefit of in-house developed
rating lists.

Regarding the CHEERS quality assurance (QA) contractor, one company reported very
little interaction between themselves and the QA consultant. To the interviewee’s
knowledge, CHEERS QA staff did not accompany any of their new raters on the first few
ratings, which is supposed to be the final step of CHEERS rater training. It should be
noted however, that it is the duty of the CHEERS rater to notify the QA consultant of when
they plan to conduct the first few ratings, so that the QA contractor can plan to accompany
the rater — and we suspect this is not happening.

In general, both companies reported struggling with the CHEERS registry, working with
CHEERS on problem solving, and managing the file upload and editing process. They
characterized the CHEERS database as “not user friendly”, and CHEERS response time
and attitude toward dealing with these issues as both adequate and inadequate. The
biggest problem noted by both agencies, among other smaller problems discussed, is their
inability to edit the information that is uploaded to the registry.

In terms of satisfaction with CHEERS, both agencies shared similar experiences, with
overall satisfaction being relatively low. They both shared the opinion that communication
could be improved greatly with the CHEERS director, while communication with their
CHEERS representative was good, so long as their CHEERS representative was
available. Moreover, for the amount of money these agencies spend on CHEERS fees,
they believe the overall services provided are fairly weak.

CHEERS Training and Quality Control Contractor

CHEERS has a private subcontractor who performs two important roles related to
CHEERS business activities. The CHEERS subcontractor is responsible for training
CHEERS raters and conducting quality assurance (QA) activities. This section
summarizes an interview that was held with this subcontractor.

Rater Training

The QA contractor was asked if the CHEERS training adequately prepared CHEERS
raters for field activities. They believe the training does adequately prepare raters, so long
as 1.) they begin conducting ratings soon after the training, essentially applying the
knowledge gained during the training right away, and 2.) the rater also requests on-site
training by CHEERS training subcontractor on the first two or three projects they inspect.
They reported that approximately 50% of raters notify them of their first couple of ratings
and ask for field assistance, which is supposed to be a requirement of the training. The
other 50% that do not contact them do not get this added training. It is important to note
that it is the responsibility of the rater to contact them for the final training procedures;
otherwise they are unaware of when the raters will be conducting field inspections.
CHEERS does not ask their subcontractor to follow up with raters that don’t contact them
for this training, which could potentially be done at the end of each month when they
receive the CHEERS list of ratings completed during the month.
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We asked if they felt CHEERS raters should have a recertification requirement on a
regular basis, since currently there is no such requirement. They felt that some sort of
retraining/recertification process would be a good idea, but they were not sure what sort of
regularity should be considered. They added that recertification should be based on
industry changes that would affect a rater’s ability to conduct all aspects of an inspection.
As an example, raters that were certified in the late 1990’s would not have received
training on Manual D duct design, whereas this is now part of the CHEERS rater training.
Major changes like these should spark the need for added training for raters that
underwent training prior to new requirements.

Quality Assurance

A series of questions related to QA procedures, including various aspects of the CHEERS
registry as they relate to this process were discussed. The following discussion
summarizes our findings related to this topic.

First it is important to understand the QA procedures currently being implemented by this
contractor. QA is conducted at the time of the inspection. Essentially, a CHEERS
subcontractor representative accompanies the rater, verifying and overseeing the
procedures and practices implemented in the field. While in the field the QA contractor
records the readings and measurements taken by the rater, these readings and
measurements are later compared to the CHEERS registry inputs made by the rater to
ensure data accuracy.

According to CHEERS subcontractor, the QA inspections can be fairly difficult to schedule
and coordinate. Although recent communication improvements have been made with the
larger (“Big 3”) companies, he reported some communications barriers continue to exist. It
was also reported that the smaller raters were more difficult to schedule QA with than the
“Big 3,” primarily because they are not rating nearly the volume of homes, or are they
rating homes as regularly, as are the Big 3.

The 2003 CHEERS T-24 Quality Assurance Report found a 96% level where the field data
collected with the rater matched with the data in the Registry. This method of QA assures
that the data entry is 96% accurate, but it does not verify whether the collection of data by
raters is accurately conducted when not in the presence of the QA contractor. To certify
such information, CHEERS should conduct random independent inspections of homes
rated by its raters.

When asked how multifamily inspections differ from single family inspections the following
observations were provided. First, the CHEERS “to do” list is rarely, if ever, populated
correctly. This appears to be the most significant problem when conducting multifamily
inspections. The other observation was simply the speed at which multifamily housing
projects can be rated, when compared to single family homes. Apparently, because
multifamily units are closer in vicinity and in physical structure, ratings can be done at a
much faster pace than single family dwellings. It is worth noting that the multifamily side of
the CHEERS registry was not developed until 2003, while the single family side has been
under development for several years. Since the multifamily side of the registry is new, it is
understandable that more errors exist with this side of the registry. CHEERS will likely
need to focus more attention on fixing these problems due to the growing number of
multifamily projects that the ENERGY STAR Homes program is now able to serve.

RLW Analytics, Inc. Chapter 10—168



2002 Statewide Residential New Construction
California ENERGY STAR® New Homes Program Phase 1 Report March 1, 2004

CHEERS QA subcontractor was asked what the most common discrepancies were
between the “to do list” and as-built conditions. They identified window areas,*® window
types, and conditioned square footage as the most common discrepancy. However, they
also reported that these issues rarely lead to an inspection failure. During this
conversation a few specific projects were discussed where large discrepancies were found
during the inspections, causing the projects to fail. RLW intends to investigate these
projects to determine what happened. QA findings at these particular projects that failed
found problems with the installed window types and with non-existent thermal expansion
valves (TXVs).

During the inspections, CHEERS raters use a “to do list” that is generated by the CHEERS
registry based on the number C-HERS measures that are installed in the home. We
asked how easy they felt it was for raters to work with the “to do list.” They believed that
using the list was easy, however the bigger issue was that in many cases inspection items
that were included in the Title 24 would not show up on the list, or visa versa. Specific
measures where this problem is occurring include ducts in conditioned space, TXVs, and
secondary systems. They added that some of the problems related to the “to do list” are a
result of the different programs being used for compliance and the file parsing process that
is used to extract data from Micropas and EnergyPro. The information provided by
CHEERS subcontractor supports previous evidence RLW has obtained suggesting that
CHEERS has not been able to develop protocols that accurately parse transfer file data.
They added that this might be the single largest problem related to developing accurate “to
do lists.” Furthermore, the issue is not only compounded by the two different programs
and resulting transfer file formats, but also by the differences between single family and
multifamily modeling protocols and transfer file output.

Finally, we asked what they thought could be done to improve the CHEERS registry and
the interaction processes CHEERS raters and analysts have with it. The first
recommendation was to improve the transfer file parsing process. Next they thought there
should be improvements made to the “to do list”, which would be a natural result if
improvements were made to the file parsing process, although more work would likely still
be required. They also felt CHEERS should work on improving CHEERS generated
reports, “completion reports” were specifically mentioned. These reports are used by
builders and builders’ agents to review the status of their projects. According to the QA
contractor, the single family report works fairly well, while the multifamily report does not
work at all. The multifamily problems likely stem from the fact that the multifamily side of
the registry is new, as mentioned earlier in this section.

% The subcontractor allows 5% latitude on window areas when comparing as-built to CHEERS
registry data.
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11. CHEERS Rater Surveys

Survey Methodology

The CA Statewide ENERGY STAR® New Home Program requires each builder to hire an
independent CHEERS Certified New Construction Rater to field-verify that all C-HERS
measures have been properly installed. To become a CHEERS Certified New
Construction Rater, the individual must attend and pass a 3-day training class, in addition
to adhering to a strict business and professional codes of ethics.

Since the CHEERS database is the foundation for our analysis, we decided to survey a
sample of the raters that were responsible for populating the database with their field-
verified data. We obtained the list of raters from the CHEERS website
(http://www.cheers.org/cheers_raters.php), which has a total of 261 analysts and raters
listed. The website provides contact information and the services that each rater/analyst
offers. CHEERS Certified New Construction Raters are a small population, 156 of whom
are listed on the CHEERS website. Each individual rater may be a private business and
CHEERS puts forth no effort to standardize the rates the raters charge for inspection
services. The builder, or the builder’s agent, incurs the cost of the ratings in all cases.

The survey topics included information on how the raters view the program, training
adequacy, construction trends, experiences from the field, ease of use of the CHEERS
registry, and costs for the inspections.

Many participant builders use turnkey service providers for Title 24 compliance
documentation, program participation requirements, and CHEERS ratings and
inspections. RLW interviewed the turnkey providers and these findings are presented in
the previous chapter of this report. The findings in this section mostly reflect the responses
of non-turnkey raters; although one or two of the respondents were raters at the turnkey
agencies.

Respondent Profile

The CHEERS rater survey began by asking all 46 respondents what their primary reason
was for becoming a certified CHEERS rater. The majority of the respondents (48%)
stated that they were interested in increasing their business and thought that becoming a
rater was a good opportunity to do this. The second most common response (17%) was
that they wanted to provide this service to meet their customers’ needs. Another 13% of
respondents stated that they were interested in learning about the current residential
energy requirements, and CHEERS training was a good way to become informed. Twelve
percent of respondents were concerned about the environment, and 11% stated other
reasons, such as “To be prepared to make energy efficient mortgage loans”. Another
6.5% of respondents were CHEERS analysts, but were not certified CHEERS raters. We
did not include responses from the CHEERS analysts in the survey analysis since
analysts are not actively involved in the inspection process.
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What was your primary reason for becoming a % of

certified CHEERS rater? Respondents

Business Opportunity 47.8%

To Meet Customer Needs 17.4%

Interested in Current Energy Requirements 13.0%

Environment 10.9%

Other 6.5%

No Answer 4.3%

Total 100.0%

Table 216: Reason for Becoming a CHEERS Rater

CHEERS was founded in 1990 and began to certify raters in 1997. The respondents were
asked to list the year they received their certification. Eighty-four percent of the survey
respondents received their certification 2000 or after. Only about 30% of the respondents
have been certified for more than three years. The CA ENERGY STAR New Homes
program, which began in 2002, requires a CHEERS inspection. As a result the program
has likely increased the demand for CHEERS inspections and certifications. This may be
the reason why the survey respondents are more representative of those that recently
have became certified.

In what year did you receive your % of
CHEERS Rater certification? Respondents
1997 6.5%
1999 6.5%
2000 15.2%
2001 28.3%
2002 23.9%
2003 17.4%
No Answer 2.2%
Total 100.0%

Table 217: Year of Rater Certification

Just less than half, 43%, of the respondents who were active conducted less than 10
ratings in 2002. Raters who are not very active (less than 10 ratings per year) are not in
this business line full-time. Consequently, this may affect their level of expertise and
comfort with conducting CHEERS ratings and using the CHEERS registry. About 30% of
the active respondents stated that they conducted more than 100 ratings in 2002.

Number of SF CHEERS % of
Ratings Conducted in 2002 Respondents
1-10 43.5%
11-100 13.0%
101 - 500 17.4%

> 500 13.0%
Don't Know 13.0%
Total 100.0%

Table 218: Number of Ratings by CHEERS Raters
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Of the 46 survey respondents, only 50% had rated homes in 2002 and 2003. Half of the
survey respondents were inactive. In reality, the proportion of inactive raters may be even
higher due to the nature of self-selection bias, which suggests that raters who did not
respond to the survey are more likely to be inactive raters. The percentage of raters who
conducted multifamily home inspections is minimal. In 2002, 8.7% of the respondents
conducted multifamily home inspections, and in 2003 it increased to 13%.

(n=46) 2002 2003
SF Ratings | MF Ratings | SF Ratings | MF Ratings
Yes 50.0% 8.7% 50.0% 13.0%
No 50.0% 91.3% 50.0% 87.0%

Table 219: Single Family & Multifamily Home Ratings Conducted in ‘02 and ‘03

A significantly high number of CHEERS raters do not rate multifamily homes. The most
commonly stated reason for that by raters was that there were no requests or business to
conduct multifamily ratings. About 50% stated that a lack of demand for such ratings
deterred them from rating multifamily housing projects. The second most common
response, which comprised about 38.5% of the respondents, was that the rater or the
rater’'s company had a specialized focus on single family homes (either due to business
connections or personal expertise) and did not choose to expand to multifamily homes.

Why have you not conducted % of
multifamily CHEERS ratings? | Respondents
No requests or business in area 50.0%
Focus on single family due to

personal or company relation 38.5%
Other 11.5%
Total 100.0%

Table 220: Reason for No Multifamily Rating
Cheers Registry Satisfaction

RLW asked CHEERS raters to assess the functionality of CHEERS' registry and support
from CHEERS staff. The results are summarized in Table 221 and Table 222.

The CHEERS registry received best marks for its staff related activities such as user
support and technical assistance. Over 80% of the respondents were very or somewhat
satisfied with CHEERS’ user support. However, responses to the CHEERS registry’s
portion of the survey received a less satisfied group of responses. The CHEERS registry
did not receive very high ratings for its ease of input, data extraction and user-friendliness.
Each of these areas scored below ‘neutral’ or average from CHEERS raters. About 48%
of the respondents stated they were very or somewhat dissatisfied with the data input and
about 50% were somewhat or very dissatisfied with extraction component of the CHEERS
registry.
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Ease of Data | Ease of Data User- User

Rating Input Extraction | Friendliness| Support

Very Satisfied 12.0% 6.3% 33.3% 55.6%

Somewhat Satisfied 16.0% 6.3% 16.7% 25.9%

Neutral 24.0% 25.0% 29.2% 7.4%

Somewhat Dissatisfied 24.0% 18.8% 12.5% 11.1%

Very Dissatisfied 24.0% 31.3% 0.0% 0

Don’t Know 0 12.5% 4.2% 0

Table 221: CHEERS Registry Assessment (Responses by Percentage)

Over 72% of CHEERS rater respondents felt either good or very good about the overall
technical assistance provided by CHEERS staff.

Technical Average
Assistance Rating
Very Good 36.2%
Good 36.2%
Neutral 16.0%
Poor 11.7%
Very Poor 0.0%
Total 100.0%

Table 222: Technical Assistance Satisfaction

Recommendations to Improve CHEERS Registry

When raters were asked for suggestions as to how to improve the CHEERS registry, the
most common response was to make it more user-friendly. Raters appear to be frustrated
with the registry’s inability to accept changes or modifications. Many times, raters must
call in to the CHEERS to ask for changes to be made to data already inputted in the

registry.
A few respondents believed that the CHEERS registry was not capable of handling large

volumes of data. For example, one rater stated that the registry only allow one to upload
six plans at a time and it would be more convenient to be able to do more.

Cheers Training

CHEERS provides training for its raters before they go into the field. The program
includes in-class preparation as well as feedback on their first few ratings. Overall, about
75% of the respondents felt CHEERS training was somewhat or very effective. Over 80%
of the respondents also found the inspection training to be somewhat or very effective.
However, about 11% did think the inspection training was somewhat ineffective.

CHEERS also trains raters on the use of the CHEERS registry. None of the respondents
felt that component of the training was very effective. About 45% of the respondents
stated it to be somewhat effective, while over 35% of the respondents stated the training
on the use of the CHEERS registry was somewhat or very ineffective. This reaction to the
registry training may be related with previous poor satisfaction with the ease of data input
and extraction.
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Rating Training I,lll,il;:lclglogn Use l‘;igcignyRS

Very Effective 34.8% 54.8% 0.0%

Somewhat Effective 40.0% 25.2% 44.7%

Neutral 20.0% 9.6% 19.3%

Somewhat Ineffective 0.9% 10.4% 23.7%

Very Ineffective 4.3% 0 11.4%

Don't know 0 0 0.9%

Total 100.0% 100.0% 100.0%

Table 223: Overall CHEERS Training

After raters attend the training and pass the CHEERS inspector test, raters are asked to
notify CHEERS of when they plan to conduct their first couple of ratings so that a
CHEERS representative can accompany them in the field to oversee the rating activities
and provide corrective guidance. The majority (70%) of the respondents were not
accompanied on their first few ratings by CHEERS staff, suggesting that the raters are
either not notifying CHEERS of their field activities, or that CHEERS was notified but
chose not to accompany them. RLW believes the later is likely not the case more often
than not, and that the problem is likely that the raters are not notifying CHEERS. It may
be useful for raters to receive some guidance while actually inspecting homes because not
all new raters may be completely competent after the training. RLW would recommend a
more stringent process of identifying when raters are conducting initial visits, and
accompanying them on these site inspections. CHEERS could consider holding back final
certification until the rater has been accompanied on at least two projects.

Did CHEERS staff accompany you % of

on your first few ratings? Respondents
Yes, at least 3 ratings 18.2%
Yes, on less than 3 ratings 10.0%
No 70.0%
Not Applicable 1.8%
Total 100.0%

Table 224: CHEERS Field Training

CHEERS conducts randomized quality control inspections in order to verify the rater’s
work. Over half (56.5%) of the respondents stated that CHEERS staff contacted them to
inform them about the quality control inspection.
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After you conducted your first few ratings, did the

CHEERS staff contact you regarding the quality Percent

control inspections? (n=27)

Yes 56.5%

No 32.2%

Not Applicable 1.7%

Don't Know 9.6%

Total 100.0%

Table 225: Quality Control Inspection Awareness

However, only 15% said that CHEERS shared any feedback to the quality control
inspections. It is unfortunate and unproductive that CHEERS does not share its quality
control findings with its inspectors because if CHEERS raters are not given feedback on
their work, they have not the ability to improve their inspection practices.

Of those who did receive feedback, the majority received it in a timely manner. It is
important that feedback is dispatched in a timely fashion so that any erroneous practices
may be corrected as soon as possible.

Has CHEERS shared any Did CHEERS

Answer feedback with you regarding the| provide timely
quality control inspections? feedback?

Yes 30.4% 75.0%
No 65.2% 25.0%
Not Applicable 3.5% 0.0%
Don't Know 0.9% 0.0%
Total 100.0% 100.0%

Table 226: CHEERS Feedback

The CHEERS three-day preparation course may not provide enough rater preparation in
order to conduct a thorough inspection. Almost 40% of the respondents did encounter
situations where they did not feel prepared for the inspection. Proper learning and training
does not end after a three-day course. Feedback on work and follow-up training sessions,
where new information and updates are presented, may improve the rater’s quality of work
and productivity. It is the responsibility of CHEERS to ensure that each CHEERS rater is
equally qualified to do its job since the rater's work is not re-verified by an independent
third party inspector.
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While conducting a CHEERS inspection, % of

hae ym.l e;ver efncountered a situation that o

the training did not prepare you for?

Yes, all the time. 0.0%

Yes, sometimes. 39.1%

No 48.7%

Don't know 11.3%

Refused 0.9%

Table 227: CHEERS Inspector Preparedness

Recommendations for CHEERS Training and Feedback

In reviewing the survey results, the majority indicated a need for improving the training
program. Below is a list of respondent verbatim suggestions:

Do more hands on training.

Spend time reviewing data entry process into the registry.

More coverage on ENERGY STAR inspections and protocols.

Spend less time on basic energy principles and more time on actual program rules.

Based on these suggestions and responses on previous questions, the CHEERS training
program may benefit from spending more time reviewing the data input and extraction
processes related to the CHEERS registry. More stringent adherence to the in-field
accompaniment of new raters, in addition to on-going training updates, may be the best way to
minimize having unprepared raters in the field. The training would also benefit from having a
section cover the ENERGY STAR Homes program guidelines and participation requirements.

ENERGY STAR New Homes Evaluation

CHEERS raters are certified to inspect homes that use C-HERS measures to comply with

Title 24 or ENERGY STAR requirements. ENERGY STAR homes exceed Title 24 standards by
at least 15%. About 95% of the respondents stated they were familiar with the CA ENERGY
STAR New Homes program.

Are you familiar with the CA Energy % of
Star New Homes Program? Respondents
Yes 94.8%
No 2.6%
Don't know/ Not sure 2.6%

Table 228: Familiarity with CA ENERGY STAR New Homes Program

About 75% of the CHEERS raters who responded to the survey indicated that they have
conducted ratings for ENERGY STAR homes. Table 229 summarizes the results and Table
230 indicates the rate of satisfaction in providing rating services to ENERGY STAR homes.
Overall, raters seem to be satisfied with providing services to builders that participate in
the ENERGY STAR New Homes Program.
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Have you done any Energy Star Home ratings for % of
builders participating in the CA utility sponsored °
X Respondents
new construction program?
Yes 71.3%
No 14.8%
Don't know/Not Sure 8.7%

Table 229: ENERGY STAR Inspections Conducted by Raters

About 85% of the raters felt very or somewhat satisfied with the services they provided to
ENERGY STAR homebuilders. Rater approval of its services is important to the ENERGY
STAR Program because it could potentially be a significant obstacle to program success if
the majority of raters were not satisfied in providing rating services in this market.

How satisfied are you with providing o

q q ] % of
rating services for builders for the CA RESp e
Energy Star Home program?
Very Satisfied 62.5%
Somewhat Satisfied 22.2%
Neutral 1.4%
Somewhat Dissatisfied 6.9%
Very Dissatisfied 100.0%
Don’t know 6.9%

Table 230: Rater Satisfaction in providing ENERGY STAR Compliance Inspection

A certified CHEERS rater performs residential inspections for two types of reasons; the
first, are homes that require inspection for Title-24 compliance, and the second, are
homes that require inspections to comply with ENERGY STAR requirements.

A certified CHEERS analyst works with builders on the design of the builder’s projects to
ensure they comply with Title 24, or with ENERGY STAR requirements, depending upon the
type of project”’. Once a design is finalized, the CHEERS analyst inputs the Title 24
information into the CHEERS registry. Once the home is built, a CHEERS rater is hired to
verify the C-HERS measures that have been specified by the analyst. The CHEERS
registry produces a “to do list”’, which is used by the CHEERS rater during the inspection
process. The “to do list” calls out each C-HERS measure utilized by the builder to meet
Title 24, or to meet ENERGY STAR, which ever applies to the given project.

CHEERS will allow persons to certify as both the CHEERS analyst (the person who inputs
the initial construction plans into the registry) and also the rater (the person who verifies
the actual C-HERS measures). In RLW’s sample of respondents, only 7.2% (about 9
people) stated they were certified both as CHEERS analysts and as raters. A potential
conflict of interest could arise if the CHEERS analyst and the CHEERS rater were the
same person on the same project. Based on these findings, and on our interviews with the
turnkey agencies, it does not appear as though this potential conflict is occurring.

5" In order to complete Title 24 documentation for ENERGY STAR Homes, the final Title 24 author
must be a certified CHEERS Analyst.

RLW Analytics, Inc. Chapter 11—177



2002 Statewide Residential New Construction

California ENERGY STAR® New Homes Program Phase 1 Report March 1, 2004
In addition to being a certified CHEERS rater, are you also a % of
certified CHEERS analyst? Respondents
Yes, | do approximately equal numbers of each. 0.0%
Yes, however I do more ratings than I do Energy Star Title 24. 6.1%
Yes, however I do more Energy Star/Title 24 than I do ratings. 1.2%
No. 92.7%

Table 231: CHEERS Rater and Analyst
Cheers Inactive Raters

More than half of the respondents did not conduct any ratings in 2002 and 2003. Some
builders and utility project managers for ENERGY STAR have commented on the lack of
active CHEERS raters. RLW asked inactive raters a few questions to better understand
whether these raters are aware of the program, and whether or not they would be
interested in knowing more about it.

Although these CHEERS raters had not conducted any ratings in 2002 and 2003, 82%
stated they were familiar with the CA ENERGY STAR Homes program.

Are you familiar with the CA

Percent
Energy Star New Homes (n=22)
Program?
Yes 81.8%
No 13.6%
Don't Know 4.5%
Total 100.0%

Table 232: Familiarity with ENERGY STAR New Homes Program

When inactive raters were asked whether they wanted the utilities to contact them about
the ENERGY STAR program, 60% of the respondents stated they were not interested. This
response rate may indicate that many of them are permanently out of the rating business
and have no interest in being contacted about possibly opportunities. If this is the case,
CHEERS should remove the raters from the contact list so that builders and utility
managers can more effectively locate and contact active raters.

Are you interested in learning more Have Previously Have Not Performed
about the CA Energy Star New Performed CHEERS .

X CHEERS Ratings
Homes Program? Ratings
Yes 100% 40%
No 0% 60%
Total 100% 100%

Table 233: Interest in Learning about ENERGY STAR New Homes Program

RLW Analytics, Inc. Chapter 11—178



2002 Statewide Residential New Construction
California ENERGY STAR® New Homes Program Phase 1 Report March 1, 2004

12. Program Manager Interviews

This section summarizes interviews RLW conducted with the ENERGY STAR New Homes
Program Managers. The following staff members were interviewed:

a. PG&E - Cece Barros

b. SCE - Michelle Thomas

c. Sempra Energy Utilities, SoCalGas & SDG&E — David Blanke
Program Implementation and Marketing Strategy

Although funding for this energy efficiency program was not approved until March 2002,
speculative marketing efforts for this program began earlier in order to ensure a successful
program. The utilities heavily depended on their pre-existing relationships with builders in
their territory to begin outreach. In addition, the IOUs collaboratively participated in the
PCBC (Pacific Coast Builder's Conference) at the Moscone Center in June 2002, which
was attended by about 70,000 to 80,000 building industry professionals. Although each
IOU executed the program for its own territory, the application and requirements are
uniform. The goal was to ensure customers knew that they were eligible for the same
incentives and services in all parts of California. Each IOU provided information about the
program and the EPA also supplied information on their website for more market support.
The EPA provided some literature to support the utilities’ efforts in reaching more builders,
but according to the IOUs, their role was mostly passive.

The overall marketing goal is to garner participation in the program in order to affect
construction practices to include energy efficiency goals. The program strategy is to alter
a builder’s view on building new homes. Changing builders’ views will impact how homes
are built in the long run, which is thought to be the most cost effective approach to
sustainable long-term energy savings. In order to achieve the greatest program impact,
the utilities focused the maijority of their marketing activities on medium to large production
builders.

Table 234 shows a summary of each utility’s outreach to single family and multifamily new
homes in 2002. As a result of the outreach efforts, overall, the utilities approved 11,049
single family units and 9,466 multifamily units as ENERGY STAR compliant in 2002. Almost
half of the single family units and about 22% of the multifamily units were built in SCE’s
territory with about 28.5% of total program funds. SoCalGas and SDG&E (administered
by the same utility program manager) fared well in its first year. With combined funds of
about $3.5 million (25% of total program funds), they approved 2,295 single family units
(21% of all single family units) and 6,307 multifamily units (67% of all multifamily units) as
ENERGY STAR compliant. PG&E received the largest portion of program funds with $6.5
million (46% of total funds). They reached 3,545 single family units and 1,023 multifamily
units.

Utility SCE SoCalGas  |SDG&E PG&E Total

Single-Family 5,234 432 1,863 3,520 11,049
Multifamily 2,030 2,994 3313 1,129 9,466
Total Approved Funds $4,000,000] $ 1,484,000 | $ 2,026,674 |  $6,520,000] $ 10,030,674

Table 234: Utility Outreach Efforts by Home Type
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The following utility specific summaries discuss the steps and measures each utility took
to implement the program and penetrate the market.

SDG&E and SoCalGas

Prior to the implementation of the ENERGY STAR program, SDG&E and SoCalGas had a
strong ongoing relationship with about 200 builders (medium to large) in their service
territory, which is maintained directly by the account executives. The account executives
were already familiar with the new construction industry and were able to use their
knowledge base to further promote energy efficiency measures that could be incorporated
into the design and construction of the projects to achieve the source energy reduction
necessary to reach the ENERGY STAR level. The incorporation of these measures was
supported by the incentives offered by the ENERGY STAR program. Account executives
were provided with analyses of specific measures that summarized the benefits of
installing the measure.

SDG&E’s and SoCalGas’s database of builders were all informed about the ENERGY STAR
program. About 20% of these builders participated in the program, which ultimately
accounted for approximately 1,700 multifamily units and 4,400 single family units.

In addition to contacting builders, SDG&E and SoCalGas targeted other market players
such as Title 24 consultants, CHEERS raters, Architects, Mechanical Engineers and
HVAC contractors.

Pacific Gas & Electric

PG&E also utilized their existing contacts with builders through their account executives.
All builders in their database were sent letters and information about the ENERGY STAR
homes program. Like SoCalGas and SDG&E, PG&E also sent informational packets to
Title-24 consultants and CHEERS raters in order to build awareness among the other key
upstream market actors. PG&E also advertised in builder-oriented publications, which
reached about 40,000 people.

PG&E also provided marketing tools to ENERGY STAR homebuilders that advertised the
ENERGY STAR logo and explained the benefits of an ENERGY STAR to the potential buyer.
PG&E noted that ENERGY STAR homes could be sold at up to $5,000 more than a
comparable home without the energy efficient measures and design even though the
added cost of the measures was about $1,200 (before the rebates). Once the builders’
homes were certified as ENERGY STAR homes, PG&E offered to provide the builder’s
contact information and a map to the new development on the utility website for
consumers looking for new homes to refer. In addition, the builders were supplied with
brochures to pass on to prospective buyers so they could learn more about the benefits of
an energy efficient home. In 2002, at least 50% of the qualified ENERGY STAR
homebuilders participated in this advertising partnership.

Southern California Edison

Like the other utilities, SCE also relied heavily on its established builder contact list to
market the ENERGY STAR homes program. SCE reported receiving an excellent response
to their marketing efforts despite having such a short timeline to market the program. In
some ways they were surprised by the excellent response rate they received because
Title 24’s residential building code had recently been strengthened as a result of AB 970.
At the time, the SCE Program Manager feared that the revised code would discourage
builders from wanting to build to even higher standards. Fortunately this was not as large
of a barrier as it was originally perceived to be. Similar to its sister utilities, SCE informed
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its database of about 100 builders and 600 other industry representatives about the
termination of the Comfort Wise program, while at the same time introducing the new
replacement program, the California ENERGY STAR New Homes Program. In June 2002,
SCE also participated in the PCBC Conference. SCE found that the in-person contacts
with the builders made by their representatives at the conference was the most effective
way to market and recruit builders into the program.

Outreach to Non-Participant Builders

In the ENERGY STAR new homes program, the hard-to-reach community could easily be
expanded to include small and custom builders.®® However, if the overall goal of this
program is to change building practices, then the small builders will most likely make the
least amount of difference to overall building practices in the industry (unless they
comprise of a large percentage of the new homes market.) Moreover, the cost of
communicating with this group is much higher ($/new homes built) than reaching medium
to large builders, since so many more would need to be contacted to equal just one
production builder. Because the utilities are required to implement the energy efficiency
programs in the most cost-effective manner, the utilities targeted builders who would bring
the best return (i.e. greatest energy savings and lasting impact on building practices).
However it should be noted that there are equity concerns for small custom builders; as a
result no small builder is turned away or discouraged to participate, and complete access
to program information and materials are available to the smaller builder, in the same way
they are for large builders. Although the utilities do provide information for any builder to
apply for incentives online on their websites, the marketing tools are mainly catered to
medium to large builders.

In theory, energy efficiency funds would be maximized if only builders who were
influenced by the program (i.e. financial incentives, energy efficiency classes, evaluation,
etc.) were to participate, while not allowing any builder to participate who would have built
to ENERGY STAR standards without the program. In practice however, the utilities do not
differentiate their marketing strategy but rather employ general outreach mechanisms
targeting all market actors. Although they are able to educate many and gain a great
number of participants, it is not clear through this evaluation what fraction of the savings
are naturally occurring, and what fraction of savings are program induced.

That said, we also recognize the importance of maintaining client relationships and
participation among builders that may be free-riders. These early adopters can also
become marketing leverage for the utilities in convincing other less interested builders to
participate. Moreover, maintaining the client relationship will make future market
transformation efforts easier as the utilities will already have the will of the builder on their
side. This becomes particularly important as codes and standards and program metrics
are increased over time.

RLW Analytics recommends that all four utilities conduct a study and research how to
target non-participant builders in future years in order to maximize program benefits.
Reviewing the mix of participants in future program years, compared to the 2002 program
participants, can easily assess the effectiveness of these efforts. Furthermore, a
comparison of the ENERGY STAR Homes building characteristics to Itron’s Statewide Single

% Hard-to-reach as defined by the CPUC Energy Efficiency Policy Manual does not refer to the
difficulty in reaching builders, but rather, the intent is to capture end-use consumers of the hard-to-
reach market. This section intends to reach builders that may be more difficult to reach.
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Family Homes Baseline Study building characteristics will provide further insight into the
amount of program induced savings. RLW plans to conduct this analysis as part of the
Phase Il 2002 ENERGY STAR Homes Evaluation.

Builder Reactions to the Program

Program managers from each utility were asked to comment what they felt were the
greatest obstacles for builders to participate in the program and which type of builders
participated the most.

Program managers were also questioned as to whether or not they thought the ENERGY
STAR logo label helped support the sale of homes for builders and the consensus is that it
is unclear. Because the real estate market is booming, it is difficult to single out the effect
of the logo. However, in general, it is believed to aid builders in marketing the homes.
Recognition of the symbol will increase as the program continues in 2003 and beyond.

SDG&E and SoCalGas

The program manager for SDG&E and SoCalGas expressed the time frame of the
program to be one of the main barriers impeding builders from participating in the
program. Some builders could not meet the deadline to submit paperwork due to the
timeframe of the program funding. The ENERGY STAR new homes program is currently
funded by the CPUC on an annual basis; therefore all applications must be received
before the program expires. Since construction cycles are not likely to be timed by the
utility funding cycle for their program, many builders have been forced out of participating
in the program.

Another expressed view from builders was that financial incentives were not high enough
to cover all of the costs of installation. One solution may be to increase financial
incentives. An alternative (and less costly) way may be to increase the awareness among
builders and homebuyers of the benefits the program provides to the end-user, thereby
increasing demand for ENERGY STAR homes. If the market players are aware and accept
the added value of energy efficiency, the marginal cost of the energy efficient constructed
may be justified.

PG&E

PG&E also expressed frustrations with the short timeframe to implement such a large
program. The ENERGY STAR homes program is somewhat unique from other financial
incentive programs in that the time between recruiting a participant and implementing the
measures is much longer than compared to other energy efficiency programs.

Nonetheless, PG&E was still able to reach enough builders to deplete all of the program
funds by November 2002 (program officially funded until 12/31/02.) Due to the program’s
popularity and high demand, one year’s funding was capitalized in about seven months.
PG&E was compelled to turn away interested customers after funding terminated and until
further decisions were made by the PUC to extend funding for an additional year. Due to
this break, PG&E’s customers may have lost some confidence in the ENERGY STAR
program and become more reluctant to participate in the program.

SCE

Overall, SCE was able to meet and exceed its allocated fund expectations by over-
committing themselves by 30% in the first year. The over commitment was a tactical
maneuver, as SCE anticipated a drop out rate resulting from build-out time constraints,
mid-construction ownership/management turnover, and builders’ budget constraints.
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However, SCE program manager did feel that not all builders were participating because
of their innate interest in energy efficiency, but rather, because of the incentives offered.

Weaknesses of the Program Implementation Strategy

The biggest challenge for program managers in the ENERGY STAR new homes program
was rolling out a one-year program in about eight to nine months. Managers felt the
program was brought to the market too quickly and did not allow for maximum returns.

As mentioned before, it is not clear whether the utilities made a conceded effort to reach
out to builders who specifically would, or needed to, alter their building design due to
program participation. Because builders in California vary so much in size, knowledge of
energy efficiency, goals, and other factors, it is important to assess which builders are
least likely to implement energy efficiency practices, analyze the reasons and then target
that population. However, since multifamily construction is a very new market segment to
energy efficiency programs, one could conclude that most multifamily builders in California
would likely benefit from the education and financial support the ENERGY STAR program
provides. However, if the utilities are educating and subsidizing single family builders who
already believe in the value of energy efficiency, then the ENERGY STAR program is not
being utilized to its fullest potential.

One example of this scenario is builders that participated in the ComfortWise® program®®
offered by one of the turnkey companies. The company reported that some of their
ComfortWise® builders would have built to ENERGY STAR level with or without the program’s
incentives because it is now their standard practice — due to the market differentiation and
customer satisfaction they have enjoyed since becoming ComfortWise® partners. Since all
Californian ComfortWise® builders may also participate in the ENERGY STAR Homes
Program, some may be program free-riders. However, it is important to note that some of
these builders only build to higher energy efficient standards due to continued incentive
support. In this context the ENERGY STAR program may be considered a springboard to
participation in the ComfortWise® program. Once the builder recognizes the value and
benefits of participation incentives may no longer be needed to sustain the level of building
efficiency advocated by the ENERGY STAR program. While consideration could be given to
limiting program incentives to return builders, this approach could backfire. As we have
heard earlier in the builder interviews, builders become disenfranchised by program
uncertainties, such as program timeframes and incentive availability. Therefore, if
incentives were disallowed for return builders it may be very difficult to encourage them to
participate in future programs.

Future marketing activities should look to attract builders that have not already learned
from and realized the benefits of energy efficient design and construction. This can be
assessed in future evaluations by comparing the mix of participant builders to previous
program years. Since equity is important, along with maintaining existing relationships,
the utilities may consider limiting financial incentives to builders that have previously
participated so that incentive funds would remain available for attracting new builders.
This recommendation is founded on the program strategy reported by the program
managers, which emphasizes changing construction practices through education, training

% The ComfortWise® Program is an energy efficient new homes program that does not have
participation incentives. Prior to the ENERGY STAR program, ComfortWise® was SCE’s residential
new construction program that did have an incentive component. Many ComfortWise® builders qualify
for ENERGY STAR rebates.
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and incentives — which RLW does believe the program is accomplishing. If the program
implementation strategy is truly successful in educating builders about energy efficiency,
then these builders will continue to build energy efficiency housing without program
subsidies, therefore making room for builders that have not previously participated.

CHEERS and Raters

CHEERS (California Home Energy Efficiency Rating System) provides certified Home
Energy Rating System (HERS) raters to the building industry, and a database for inputting
C-HERS inspection data. It is the sole provider of this service in California.®

The overall relationship between the utilities and CHEERS has been less than adequate.
SDG&E and SoCalGas program manager found the data entry to be satisfactory and data
extractions to be problematic, but found CHEERS staff to be responsive and helpful.
PG&E has been very unsatisfied with CHEERS due to the lack of responsiveness,
inadequate number of active raters in its territory, and complications in tracking data in the
registry. SCE expressed a need for better communication between CHEERS and the
utilities. Although the SCE program manager sees great potential and work in progress in
CHEERS services, the poor quality of data extractions must be improved if the relationship
is to improve.

The utilities do not audit the CHEERS raters. This is due primarily to the fact that HERS
providers supporting the CESNHP must be state-certified. The California Energy
Commission has established criteria for HERS providers (including the requirement of
QA). Therefore, the I0Us are relying on the CEC’s expertise and established certification
procedures as an “audit” of the HERS provider.

SDG&E and SoCalGas offered verification assistance to multifamily builders only. At the
start of the program it was realized that there were not enough raters available to perform
verifications for Energy Star elements only. Most raters preferred to deal with projects that
had diagnostic testing, such as ducts. To assist builders and ensure that the projects
would continue through the verification process, SoCalGas and SDG&E had all of the
account executives certified as HERS Raters. Their function was to perform the visual
inspections necessary for Energy Star certification only. If a diagnostic measure were
used to meet the program requirements the builder would need to hire an independent
rater. This process has worked extremely well throughout 2002 and 2003 program years.

The purpose of a rater is not solely an inspector for compliance. The rater functions as a
consultant to the builder and the trades, advising on construction practices and ensuring
the installation of specified measures. Many spend a considerable amount of time on site,
observing practices and advising. The final inspection and subsequent entry into the
registry is merely the closure of this process.

Planned Changes for Future Programs

SDG&E and SoCalGas did not change the 2003 program greatly from the 2002 program.
They were satisfied with the 2002 results and feel that utilizing its existing relationships
with industry builders is the most cost-effective way to implement the ENERGY STAR
program.

% |n late 2003 RLW learned of another CEC certified entity, CAL-CERTS, providing a C-HERS
registry services. They are not included in this evaluation because too little information was available
at the time of the evaluation.
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PG&E did add some improvements to its 2003 ENERGY STAR program. They modified their
websites so that the Comfort Homes program would not so easily be confused with the
ENERGY STAR program. PG&E also increased its direct mailings by adding information in
ad coupons and also targeted more consumers with homebuyer kits, which included an
array of coupons for home improvements and information on ENERGY STAR homes. In
collaboration with EPA and the other utilities, PG&E asked the EPA whether they could
create a unique ENERGY STAR logo for California. After some drafts and revisions, the EPA
approved a California-specific logo on 3/1/03.

All of the IOUs eliminated the incentive for multifamily builders constructing homes that
exceed Title 24 standards by 20% with a new incentive that offered builders a $50 credit to
hire a HERS rater and a $40 incentive to hire a design assistant for the multifamily
program only. In the IOUs’ experience, they found the former incentive to be less
effective, while there was a greater demand for design and rating incentives. Some
builders were discouraged to participate because they did not want to pay someone to
inspect their work in order to qualify as an ENERGY STAR home, but this was primarily a
multifamily issue. The rater incentive will hopefully mitigate such discouragement. The
20% tier was uniformly eliminated by all four utilities for all multifamily projects and coastal
single family projects. The 20% tier was retained, at the request of the CPUC, for single
family inland projects only. The Design assistance/verification incentives are independent
of that decision. SoCalGas and SDG&E do not offer the design assistance incentive
because this function is performed by the program management staff, and is available for
both single and multifamily projects. Verification assistance is supported by the account
executives and is offered to multifamily projects only when visual inspections are only
required.
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13. Conclusion and Recommendations

The 2002 ENERGY STAR New Homes program was overall a tremendous success in
California. Although some builders felt the incentives were not enough to cover the added
cost of energy efficient construction, demand for participation overwhelmed all four utility
implementers. In junction with US Environmental Protection Agency, RLW applauds the
efforts of the utilities to educate and improve building practices in new residential
construction.

The following recommendations are devised into two sections—Program Administration
and Improving Data Tracking and Evaluation. The program administration section
addresses issues essential to the improvement of future ENERGY STAR programs. The
data tracking and evaluation section concentrates on the CHEERS Registry and transfer
files provided to the utilities to evaluate the actual participating homes. Although the
second section is not directly under the utilities’ jurisdiction, we feel it is crucial that the
data collection problems are addressed and resolved by appropriate parties in order to
ensure accuracy of program compliance and energy savings.

I. Program Administration

Ex Post Savings

With over 11,000 single family ENERGY STAR homes and over 9,400 multifamily units, the
program generated a total electricity savings of 5,342,547 kWh, therm reduction of
1,340,545 therms, and total energy savings of 180,457,140 kBtu in 2002.

For single family homes, SoCalGas had the best returns per unit and per dollar, but results
were not reflective of typical program results. Of the other three utilities, SCE had the
lowest cost per unit of energy savings, while SDG&E had the highest cost per unit of
energy savings. The overall compliance margin for the single family program is 21% and
the multifamily compliance margin is 23%, which reflects the program’s 15 to 20% better
than code requirement. PG&E appears to have the most accurate formula®' for estimating
program impacts, evidenced by their 101% and 98% realization rate for electric and gas
fuels, respectively.

For multifamily ENERGY STAR homes, SCE had the highest savings per unit (219 kwh/unit)
for electricity and PG&E had the highest savings per unit (68 therms/unit) for gas savings.

Uniform Energy Savings Estimates

RLW obtained the utility estimate of savings from the 2002 AEAP filings in order to
compute the realization rate presented in the ex-post energy savings section. While we
calculated the realization rates, we noticed some large differences in the claimed savings
per project between the utilities. For example, the claimed single family energy savings
for SCE were 4,199,475 kWh and 829,781 kWh for PG&E. The number of single family
housing units incented by SCE was 5,234 while PG&E incented 3,520 units. That equates
to a claimed kWh savings per single family unit of 802 kWh for SCE and 236 kWh for
PG&E. RLW estimated the average savings per unit was 350 kWh. There appears to be

" When using Approach A, PG&E has the most accurate formula.
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inconsistencies in how the program performance estimates are derived for the filed
estimates. RLW recommends that the utilities agree upon a common method to estimate
savings.

Program Coordination

The ENERGY STAR program has been successful in establishing awareness about energy
efficient building measures. In collaboration with the EPA, the ENERGY STAR logo is a
recognized symbol of quality and energy efficient homes. The collaboration between the
utilities established uniform services offered to customers. In addition, it allowed for an
opportunity to exchange ideas and to combine efforts.

Timeline and Implementation

Even considering that the utilities did not have a full 12 months to implement the 2002
program, the demand for the ENERGY STAR program was tremendous. Some of the
utilities exhausted their program funding before the year ended. In order to avoid the
problems associated with the timeline and implementation, RLW recommends that this
statewide program be approved on time by the CPUC to allow for the full amount of time
to execute and to extend the program from one year to at least two years. By extending
the program duration, the utilities will have sufficient time to target its key group of builders
through various marketing strategies and the builders will have sufficient time to learn,
adopt and gain incentives for energy efficient measures.

In order to avoid insufficient funds for the ENERGY STAR program, the utilities ought to work
on better targeting its key builders who would most gain from program participation. For
example, they could limit their general marketing mechanisms such as television ads®
(which can be costly), general ad publications and focus their marketing on groups
through community organizations and local governments (which may be more economical)
and is currently being done through SCE’s Local Government Initiative and the
Community Energy Efficiency Program (CEEP). The aim would not be to exclude any
type of builder, but rather to use a limited amount of marketing and outreach funds
towards builders who are the most incentive and program participation-driven. Key to the
success of this solution is that the utilities have sufficient funds through the program
timeline so that potential builder participants are not discouraged and plagued with funding
uncertainties. The utilities may also consider enlarging the program’s pool of incentives
to further combat problems associated with builder uncertainty related to program funding.

Multifamily Compliance Requirements

The 2002 program offered two tiers of incentive levels, projects that exceeded Title 24 by
15% met the level one tier, while projects that exceeded Title 24 by 20% met the second
tier. The ability to meet the Energy Code utilizing the performance methodology is
structured by the algorithms developed by the California Energy Commission. The
California Energy Star New Homes Program incorporated multifamily because it wanted to
address all residential construction. In meetings with the EPA and others it was felt that
the 15% threshold made sense from an initial starting point. However, the 2002
multifamily projects demonstrated how much easier it was to meet the 15% threshold in
multifamily units than it was in single family units with no or little design changes made to
their existing design practice, due to the way Title 24 standards are designed for

%2 Television ads were only conducted by PG&E.
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multifamily units. In the PG&E service area, 70% of the multifamily projects met the 20%
threshold, while only 47% of single family homes did. Clear evidence that 20% efficiency
above Title 24 is easier for multifamily projects than it is for single family projects.
Moreover, if one were to compare a 20% better single family home to a 20% better multi
family home, they would find many more efficient measures in the single family project
than in the multifamily project.

For example, a project in San Francisco can install dual pane windows, electric resistance
heating, standard central water heating, standard insulation levels, and standard window
to floor ratios and exceed Title 24 by more than 30%. This is compared to the less than
5% of the single family homes in the program that were more than 30% better than code.
All of which were required to incorporate significant numbers of measures that were above
standard practice in order to meet this threshold.

Although the 2005 standards, which will be implemented sometime in 2006, will manage
the majority of the Title 24 multifamily compliance issues, it seems inconsistent to hold
multifamily projects to the same performance criteria as single family homes, since
program compliance is leaps and bounds easier for multifamily than it is for single family.
RLW strongly recommends the utilities consider raising the compliance margin above 15%
(the 2003 program dropped the 20% tier) for multifamily projects in 2004 and 2005. Doing
so will likely improve the cost effectiveness of the multifamily program. In addition it will
better prepare multifamily builders for the upcoming code changes, which will certainly
reduce the ease of compliance that they now enjoy.

RLW would also recommend disallowing multifamily projects that have negative energy
savings in any one end-use.®® The nature of using the performance compliance method is
to allow builders the ability to make trade-offs between end-uses. For example, a builder
may elect to install electric resistance heating, which will produce negative heating savings
because the baseline for this end-use is more efficient. However for hot water heating
they may elect to install a central system with controls, which is more efficient than the hot
water heating baseline. In some cases the efficiency gained through hot water heating
measures compensates for the negative heating savings. In most cases, again due to the
Title 24 control issues, the compensation is enough to lift the project above the 15%
program compliance level. Fortunately the 2005 codes and standards changes will fix the
water heating and fenestration issues, which will likely alleviate this issue. However, in the
mean time (until 2005 codes are adopted), disallowing negative savings is a good
insurance policy for ensuring that multifamily buildings are designed efficiently in all end-
use categories.

ENERGY STAR Home Inspections

On-site inspections, or other means of verification may be prudent due to current issues
and areas of program design identified by the evaluation. Previously in this section we
discussed potential issues with multifamily compliance that could lead to projects not
being built with the energy efficient characteristics reported by program implementers. For
example, we have discussed:

= The ability to easily modify a transfer file prior to uploading the data to the
registry.

% SCE, beginning in 2003, and PG&E starting in 2004, require positive electric energy savings at the
project level

RLW Analytics, Inc. Chapter 13—188



2002 Statewide Residential New Construction
California ENERGY STAR® New Homes Program Phase 1 Report March 1, 2004

= CHEERS Quality assurance (QA) being conducting along side the rater, rather
than as an independent verification of the rater’s activities.

» Less than adequate “to do lists” resulting from poorly parsed transfer files.
Particularly an issue relating to multifamily inspections.

= Potential conflict of interest when the same agency is a.) The builders agent for
program participation requirements, b.) Responsible for authoring the Title 24
documentation, c.) Responsible for conducting the CHEERS inspections, and
d.) Conducts the final plan check and uploads the transfer files.

Based on these findings, and also because the ENERGY STAR New Homes Program is still
in its infancy, we suggest that utilities consider conducting on-site inspections by a third
party to verify the measures being installed are in fact the same measures that make the
project compliant. These activities may be most suitable for the EM&V contractor early on,
and may only be needed until the aforementioned issues have been resolved.

The inspections may require significant effort considering the types of measures that
require verification, the timing of such activities, and the willingness of either the builder or
the homeowner to agree to such activities. Even considering these complications, we
believe that a representative sample of buildings could be cost effectively verified. The
findings of these activities will either provide a greater level of certainty that the claimed
savings are in fact being achieved, or the findings will identify program flaws, which will
only improve future program results.

Plan Check

SCE should consider outsourcing plan check activities to an agency less active with the
program participants. The agency responsible for the great majority of SCE and PG&E’s
ENERGY STAR Home Title 24, CHEERS inspections, and builder compliance documentation
is also responsible for all of SCE’s single family home plan check activities. Though we
did not find any specific instances (or have specific evidence to believe they exist) of
program gaming, the potential is certainly possible due to the inherent conflict of interest
this formula creates. Although we understand that SCE implemented a quality assurance
approach that samples projects for plan check by a different agency, this seems
redundant. RLW would recommend that all plan check agencies be disconnected from
the activities of the turnkey agencies.

Il. Improving Data Tracking and Evaluation
Hard-to-Reach Market

In Decision 02-03-056, the CPUC required that 20% of all funds allocated to the ESH
program be reserved for units constructed for hard-to-reach customers, as defined in the
Energy Efficiency Policy Manual. In the Decision, the CPUC said that HTR includes any
combination of the following housing types:

e Housing for senior citizens

e Housing for individuals with special needs

¢ Housing for lower-to-moderate income households
e Rental units

The CPUC Energy Efficiency Policy Manual defines residential hard-to-reach customers
as those who do not have easy access to program information or generally do not

RLW Analytics, Inc. Chapter 13—189



2002 Statewide Residential New Construction
California ENERGY STAR® New Homes Program Phase 1 Report March 1, 2004

participate in energy efficiency programs due to a language, income, housing type,
geographic, or home ownership barrier.

We would recommend that the utilities add another field into the tracking data that
indicates whether each project is claimed as hard-to-reach. We also recommend a
second field that classifies the hard-to-reach projects by the type of customer sector that
they are serving. These two fields would allow the EM&V contractors to calculate more
precise estimates of the savings allocated to hard-to-reach segments.

Tracking Data

In order to project the energy savings and building characteristics data to the population,
the EM&V contractor will need the number of units that will be built from each plan for all
future evaluations. The proposed number of units built for each plan was collected on the
program application, and the utilities were able to provide those data to RLW in electronic
format for this preliminary PY 2002 evaluation. However, to complete a final energy
savings estimate for the 2002 program, RLW needs the actual number of units built out for
each plan type instead of the proposed number of units built for each plan.

Since the program allows for a two-year build out period, the utilities have found that many
builders do not know how many homes/buildings of each plan they will build when they
submit their application and thus do not require this information. The builder is confident
about the total number of homes to be built, but the specific models that are constructed
are dependent on the homebuyers. The energy savings vary from plan to plan within the
same project, therefore to more accurately estimate savings we will need the final number
of units built for each project.

Additionally, RLW recommends that the utilities standardize their tracking data methods.
There was much difficulty involved in obtaining the final tracking data for the 2002 program
due to the fact that some projects had dropped from the program and were not identified in
the tracking data. We also had problems reconciling the transfer files with the tracking
data we received. We recommend that the tracking data contain the following fields in
addition to the administrative fields relating to dates and payments:

* Project ID

= Project Name

» Project Location (Address, City, Zip)

» Builder ID

= Builder Name and Location

» Hard-to-Reach Housing Type, if applicable.

= Plan ID (Application Number or ID for Model)

= Plan Name

=  Proposed Number of Units for each Plan

= Actual Number of Units Built for each Plan and Plan Option
» Square Footage of Conditioned area of Each Unit
= Program Year

» Check Issue Date
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= Project Completion Date

= Micropas or EnergyPro file name

Tracking Data Link to CHEERS Registry

RLW found that there is no clear link between the utility tracking data and the CHEERS
registry. We needed to link the registry to the tracking data in order to assign the
appropriate weighting (units built from the tracking data) to the energy savings for each
plan in the registry. When RLW tried to link the tracking data to the registry, we found that
the plan names in the tracking data did not provide sufficient detail to allow us to link it to
the matching file in the registry. Therefore for this preliminary evaluation, RLW
aggregated the proposed number of units built for each plan to the project level and
equally distributed the number of units built out for the project among the individual plans
with energy savings.

We recommend that the registry allow for the input of a plan ID that is the same as what is
used in the utility tracking data. We also recommend a standard naming convention for
the Title-24 transfer files that are uploaded into the registry. An example would be: ‘Utility-
Builder ID -Project ID-Plan ID.’

Consider as an example the Irvine Company project named ‘Turtle Ridge Apartment
Homes’ in SoCalGas territory. This project had 6 plans labeled 1-6. The recommended
transfer file name for the first plan would be ‘SCG-1-1-1’ if the Irvine Company were
builder 1 and ‘Turtle Ridge Apartment Homes’ was project 1 for the Irvine Company. The
second plan in that project would thus be ‘SCG-1-1-2". As a second example, consider
the Barratt Homes project named ‘Surrey Farm at Ladera Ranch’ which has 12 plans
named from 1A, 1B, to 3X. The recommended transfer file name for the first plan would
be ‘SCG-2-1-1A’ if Barratt Homes were builder 2 and ‘Surrey Farm at Ladera Ranch’ was
project 1 for Barratt Homes.

CHEERS Quality Assurance Protocols

Through the course of the evaluation activities RLW has identified some discrepancies
between the way some of the utility program managers understood the quality assurance
protocols, and the way in which they are actually conducted. RLW would recommend that
the utilities review with CHEERS the quality assurance activities and protocols and come
to an agreement on how these activities should be conducted for homes participating in
the program. RLW further recommends that the utilities encourage CHEERS to have the
QA procedures take on more of an independent assessment of quality assurance, rather
than an oversight assessment, which is the current structure. While a more independent
formula of quality assurance would certainly require added resources, structure, and
coordination amongst builders, the resulting benefits would provide a higher level of
quality assurance and program quality control.

Parsing Transfer Files

Problems occurring due to poorly parsed transfer files must be eliminated as soon as
possible. Transfer files, the text file output created by Micropas and EnergyPro for the
CHEERS registry, must be parsed in order to be uploaded into the registry. Detailed
review of the CHEERS registry by RLW showed that the file parsing programs used by
CHEERS for this process were not adequately parsing single family or multifamily transfer
file data. The utilities have been aware of this problem for some time and have been
working with CHEERS to correct the data parsing program. While we noticed only limited
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issues with parsed single family transfer file data, the bigger problem is associated with
parsing of multifamily transfer file data. While we recognize multifamily to be a new
requirement for CHEERS to manage, the complications and issues created by this
ineffective process are creating several complications.

The first complication is that the data being uploaded into the CHEERS registry is not
being store correctly. Because of the inherent differences between single family and
multifamily projects, the parsing is not the same. Resulting from the poorly parsed files
are poorly populated CHEERS “to-do-lists.” CHEERS inspectors use these lists during
their inspections in order to verify C-HERS measures. Considering the number of
multifamily projects going through the program, it is reasonable to expect CHEERS to
have a functional data parsing system for all types of projects that participate in the
program.

RLW (along with the utilities) anticipated using the CHEERS registry to serve as the
foundation of data for many tasks required by the evaluation. As a result of CHEERS
inability to correctly parse transfer files, and store transfer file data in the Registry, the
evaluation team was forced to redesign the plan for evaluating the ENERGY STAR Homes
Program. Using a file-parsing program developed by a third party, RLW was able to build
a database similar to the CHEERS registry. This database created by RLW was used
extensively as the primary data source for many chapters in this report.

Until CHEERS is able to resolve the major problems with the registry and its related
processes, this less efficient means (recreation of the CHEERS registry data) of program
evaluation will be required. In addition to addressing file-parsing problems, a complete set
of database documentation and user protocols should be developed so that a uniform
understanding of the user processes and stored data can be established.

Transfer File Protection

A database control issue exists in the program process that could allow significant gaming
of the system. Once an ENERGY STAR home is approved by the plan check agency the
“transfer” file is exported from the software (i.e. Micropas, EnergyPro) and is uploaded to
the CHEERS registry. The transfer file is a text file. Since the file is easily editable, the
person responsible for uploading the data to the registry could easily change any number
of building characteristics or efficiency values, while at the same time leaving unchanged
the energy budgets and compliance margins. This type of gaming would go completely
undetected, since the existing CHEERS infrastructure has no mechanism in place to
detect falsified transfer files.

We strongly recommend that the utilities and CHEERS encourage and work with the Title
24 software vendors to address this issue. One possible way to alleviate this data
collection issue would be to modify the format of the transfer file from text (.txt) based to
an encrypted type file. We have talked to one of the vendors of Title 24 software, who felt
this would be an easy step to take.

Title-24 Modeling issues and Transfer File Protocols

RLW encountered some inconsistencies in the naming conventions of systems within the
Energy Pro and Micropas Title-24 building characteristics data we received. Title-24
documentation authors use different names for the same systems in HVYAC and DHW,
which makes the analysis by system type more difficult. For example, three different
names are used in the single family files for gas furnaces, namely ‘gas,” ‘furnace,” and
‘central furnace.” A similar trend was observed in cooling systems, where split air
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conditioners were named ‘ACSplit’ and ‘Split Air Conditioner.” In the DHW data, we found
instantaneous systems with tank sizes specified as 50 gallons. In the multifamily data we
found that attached single family dwellings were designated as ‘SingleAttached,” ‘Single
Fam Attached,” and ‘MultiFamily.” The central boilers in the multifamily DHW data were
difficult to identify since some authors called the system by its model number, while others
named the boiler ‘WATER HEATER, DHWCentral,” and others named them “Large”
systems. We ended up deducing the true water heater type by comparing the text
provided to the recovery factors and energy factors.

A similar problem, related to the way Title 24 authors document projects, relates to
cooling. The estimates of cooling system saturation and cooling efficiency are misleading
in this report. This is because of the way Title 24 consultants are modeling homes without
cooling systems. In Micropas, the most common software program for conducting single
family compliance, there is a way to indicate “no cooling” in the model. However, because
homes without cooling must have a baseline (SEER 10) system installed,®* most Title 24
consultants simply model a baseline system rather than indicating “no cooling” in the
appropriate place in the software program. By not indicating “no cooling,” it is impossible
to know which homes have and do not have cooling systems installed.

It may be useful for the utilities to develop protocols for the plan check process. Protocols
could easily eliminate many of the frustrations associated with the data that is created by
the transfer file. Although this recommendation is not a critical aspect of program delivery
or meeting savings goals, the data resulting from the program data is valuable from the
standpoint of understanding characteristics of the population. These changes then would
be most useful to program implementers as they would refine the data that serves as a
tool for program planning. Moreover, simple steps or protocols that plan check would
follow would not only improve the data, but would result in less costly analysis of the
transfer file information (i.e. EM&V activities).

% The software programs must assume a baseline efficiency system (currently 10 SEER) because it
is assumed that if the homeowner puts one in after construction that it will be minimum efficiency,
therefore the home would still comply with the standards.
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