“‘{j“rms o

© GUREK,

STATE OF CALIFORNIA
PUBLIC UTILITIES COMMISSION

505 Van Ness Avenue
San Francisco, California 94102

California Energy Efficiency Evaluation

Protocols: Technical, Methodological,
and Reporting Requirements for
Evaluation Professionals

APRIL 2006

Prepared for the California Public Utilities Commission
by The TecMarket Works Team

Under Contract with and Directed by the CPUC’s
Energy Division, and with guidance from Joint Staff






California Energy Efficiency Evaluation Protocols:
Technical, Methodological and Reporting

Requirements for Evaluation Professionals
{a.k.a. Evaluators’ Protocols}

Prepared under direction of the Energy Division, with the guidance by Joint Staff, for the

California Public Utilities Commission

APRIL 2006
Submitted by

Nick Hall, Johna Roth, Carmen Best
TecMarket Works

TecMarket Business Center

165 West Netherwood Road, Second Floor, Suite A
Oregon, WI 53575

NPHall@TecMarket.net

608 835 8855

And sub-contractors

Sharyn Barata
Opinion Dynamics, Irvine, California

Pete Jacobs
BuildingMetrics, Inc., Boulder, Colorado

Ken Keating, Ph.D.

Energy Program Consultant, Portland, Oregon

Steve Kromer
RCx Services, Oakland, California

Lori Megdal, Ph.D.

Megdal & Associates, Acton, Massachusetts

Jane Peters, Ph.D.

Research Into Action, Portland, Oregon

Richard Ridge, Ph.D.

Ridge & Associates, Alameda, California

Francis Trottier
Francis Trottier Consulting, Penn Valley, California

Ed Vine, Ph.D.

Energy Program Consultant, Berkeley, California


mailto:NPHall@TecMarket.net

Evaluators’ Protocols Acknowledgements




Acknowledgements

The authors wish to acknowledge and express our appreciation to the many individuals who
contributed to the development of the California Evaluation Protocols. Without the support and
assistance of these individuals this effort would not have been possible.

The Joint Staff (California Public Utilities Commission and the California Energy Commission)
provided considerable Protocol development guidance and conducted multiple rounds of reviews
of all sections of the Protocols. These individuals and their affiliations are the following:

e Ariana Merlino, Project Manager, Energy Division, California Public Utilities
Commission

e Mike Messenger, California Energy Commission

Appreciation is also extended to the Administrative Law Judge, Meg Gottstein, who ordered the
development of the Protocols and who provided instructive guidance and policy direction along
the way.

In addition to the oversight and guidance provided by the above individuals, others within the
Energy Division of the California Public Utilities Commission and the California Energy
Commission provided valuable contributions and support. For these efforts we thank the
following individuals:

e Nancy Jenkins, California Energy Commission

e Tim Drew, Energy Division, California Public Utilities Commission

e Zenaida Tapawan-Conway, Energy Division, California Public Utilities Commission

e Peter Lai, Energy Division, California Public Utilities Commission

e Nora Gatchalian, Energy Division, California Public Utilities Commission

e Jeorge Tagnipes, Energy Division, California Public Utilities Commission

e Sylvia Bender, California Energy Commission
We also wish to thank the California investor owned utilities and their program management and
evaluation staff who have attended workshops and provided both written and verbal comments
during the Protocol development process. And we wish to thank the public representatives who
attended the workshops and provided verbal and written comments. All of these combined

efforts helped move the development of the Protocols to a successful completion in a very short
period of time.

Lastly, we wish to thank the TecMarket Works Protocol Project Team who under direction from
the ALJ and the Joint Staff, and with useful comments from the I0Us and the public, took the
Protocols from concept to completion under the oversight of Joint Staff.

This team was made up of the following individuals:

e Nick Hall, Johna Roth, Carmen Best, TecMarket Works



Sharyn Barata, Opinion Dynamics Corporation

Pete Jacobs, Building Metrics Inc.

Ken Keating, Ken Keating and Associates

Steve Kromer, RCx Services

Lori Megdal, Megdal & Associates

Jane Peters, and Marjorie McRae, Research Into Action
Rick Ridge, Richard Ridge and Associates

Ed Vine, Edward Vine and Associates

Francis Trottier, Francis Trottier Consulting



Table of Contents

ACKNOWLEDGEMENTS ... |
TABLE OF TABLES ... IX
TABLE OF FIGURES ..o s Xl

CALIFORNIA ENERGY EFFICIENCY EVALUATION PROTOCOLS: TECHNICAL,
METHODOLOGICAL AND REPORTING REQUIREMENTS FOR EVALUATION

PROFESSIONALS {A.K.A. EVALUATORS’ PROTOCOLS} ..ot 1
INTRODUGCTION 1. tttttutittetteeteetasseseesasseses s sesessaseses s sesessaresessaseses s tasessnresessnssesessnreressnrsesesnnns 1
HOW THE PROTOCOLS WERE DEVELOPED ....cceevvuietettiietesiseesesnssssssssssssnssssssnssssssonsesssnneees 5
HOW THE PROTOCOLS WORK TOGETHER ....uiitettiieetetiseetesiseesesissssssnnsessssnnssssssnnsessssnsesessnneees 6
HOW THE PROTOCOLS IMEET CPUGC GOALS ....ute ettt a e e e e e e e et s e e e eeeeeennnnnn s 7
USE OF THE EVALUATION RESULTS TO DOCUMENT ENERGY SAVINGS AND DEMAND IMPACTS9
THE EVALUATION IDENTIFICATION AND PLANNING PROCESS ...ccvvuiiiieiiieeeeee s eeeeien e e veneeeenaans 9
EVALUATION RIGOR AND BUDGETS .oovuiiiiiettieteetiietestinsesessssesessnsssessnssssssssessssssesesnnsesesn 13

LT Lol LU= o] 4TSRS 13
PrOCESS EVAIUBLIONS ......cvviee ettt ettt e et e ettt e e et e e ettt e eaaateeseab et e e sateeesasateessaseeesssseeeesasseteesareeeenssrenenas 14
MArKEt EffECES EVAIUALIONS ......vvviiieeie e sttt e ettt e sttt e e ettt e e et eesetaeeesatbeeesaaseteessseeesssbeeesasetessareeeesssrenesas 14
Codes and Standards and Emerging Technology Program Evaluations ............cccccevevivvieinsiesieeeneneseneens 14
EVAIUALION BULGELS ... .oveeiiitieciictee ettt b bbbttt et b et b et 15
RECOMMENDATIONS FOR USING THE PROTOCOLS .. .ciiiiieetiiiiisieeeeeeeesiiiesseseesreesssninsssessseesssnns 15
THE DETAILED EVALUATION WORK PLAN ...oit ittt ettt s e e ettt eaabann s e e e s e seesrrbnseneesees 15
CONFIDENTIALITY ISSUES . ..itttttttitieittttetstttiissesesssessssssssseessessstsssesesteesststeressreesrs e 17
CONTACTING THE CUSTOMER ..11tutttietttetstttissesesssessssssssssstessstsssseesteessts e 18

IMPACT EVALUATION PROTOCOL oottt e e e et sn s e s s eesaabn e s e eenes 19
INTRODUGCTION 1.ttttuietestseeeettseeessasesessssesesssnsessessntessssantessessnseesessnteessssntessessnteeesstnteesesnreeeens 19
AUDIENCE AND RESPONSIBLE A CTORS ... cttttuutettetutetesssesessssesesssesesssesesartetesreresere 21
OVERVIEW OF THE PROTOCOL vttt e ettt e ettt ee e e e e e e e e eeaaaasseeaeaeeesssnassseessseesnsnnnseeeeeees 21

(0] (0ot ] I I 1TSS 21
T S 22
Key Metrics, INPULS AN OULPULS ........cveieieiiesiese e ettt e et te e neene e e e saesaeseeaneereeneeneees 23
ENERGY AND DEMAND IMPACT PROTOCOLS .oevvvttiiiieeeeeeestiiiisseeeeseesssssssssessssessssnnnsssesssessssnns 25
Gross ENergy IMPact PrOTOCOL.........coveieiiie sttt ettt e e et snesneeneenaennens 25
Gross Demand IMPACt PrOTOCOL...........ooiiiiiiiiie bbb 32
Participant Net IMPaCt PrOtOCOL ..........cuiiiiiriiiiiieiete ettt 36
INDIRECT IMPACT EVALUATION PROTOCOL .ivvvvttiiiiii e eetteeeitie it s e e ettt setins s s e s eseesssssnnnssesssesssnnes 40
GUIDANCE ON SKILLS REQUIRED TO CONDUCT IMPACT EVALUATIONS .....cvvvvivieevreeereeeeeeeeene 45
SUMMARY OF PROTOCOL-DRIVEN IMPACT EVALUATION ACTIVITIES .iecvvvviiiiieeeeeerririnieneeees 46

MEASUREMENT AND VERIFICATION (M&V) PROTOCOL .......cccovveiecieir e 49

INTRODUGCTION 1.ttttnietestteeeettsesessasesessssesesssasessesanseessssnsasssssnseessssnteseessnsessessnteesssnntessesnreeeens 49

AUDIENCE AND RESPONSIBLE A CTORS ... cttttuutettttutetessnsetessssesesssesessseseseesesrere e 50



OVERVIEW OF THE PROTOCOL vttt ettt et et e et eeeeeee e e e e e e e eeaaaaassaeaeaeeesssaasseeaesseesssnnnsaeeeeees 50

MEV Framework & LANGUAGE ......ccveviiieierieitesieeteeeeteee st e ste e stestaeaseseessestestesbestesasaseessestesaessestesseaseensenseses 51
Relationship of the M&V Protocol to Other ProtoCOIS ... v 51
Key Metrics, INPULS AN OULPULS ........cviieie et eee ettt re st naene e e e saesaeseeaneereeneeneees 52
SITE-SPECIFIC M&V PLAN ..ottt 54
MEV RIGOR LLEVELS ...tiiiiiiiiiiiiie sttt sttt ettt st e e s e et e e s bna s e bnaeasaae s 56
MEASURE INSTALLATION VERIFICATION ...uvttittteitieesieeessteesssseesssseessssesssssnsssssssssssessssnsssssnnens 56
IMBASUIE EXISTBNCE. ... evveveteie sttt ese sttt s e et s e e e et e st e st e se s e e se e s e ee st e teaReeReereen e e e e e e b e seeneenteaneeneeneeneees 56
LaR eo L PV T T U |1 PSSR 56
Correct Operation and Potential t0 GENErate SAVINGS ......civiireiieieriire e see et ee e ee e 57
M&YV PROTOCOL FOR BASIC LEVEL OF RIGOR . ..cciiiiiiiiiiiiriiee ettt e e s ssinrrreeee e e e enannes 57
(1Y AV @] 14 oo OSSPSR 57
SOUFCES Of SLIPUIALEA DALA ........ecveeiieie et b e bt bbbt e e e bbbt et e e e enee e 58
BaSling DEfINITION .......cciiiiiii ettt te e re et e e e e s ae e s ae e et e et e et e erbentaenreenres 58
Monitoring Strategy and DUFALION ...........coe it bbb bbb e e 58
QAo L LT Ao T U1 14T PSSR 58
M&YV PROTOCOL FOR ENHANCED LEVEL OF RIGOR......ccccuvtiiiiiiiiieeiiiessieessveessivaessinaesnsneens 58
(1Y AV S @] )T o OO OSSOSO 59
SoUrCes Of SHPUIALEA DALA...........cciieeeieieice s se et e s be st e s besreese e e e beseesbesteeneeneeneens 59
2o TSY=Y [T I 1= ] T o] oS 60
Monitoring Strategy and DUFALION ...........cccviiieie et a e e e sr e reaneere e e eneees 60
Lo T Ao U T T S 60
(OF: 11T o] oLt To] (R I U0 [=] OSSOSO T PSP PP 60
AdAITIONAL PrOVISIONS .....viiiiiii ittt sttt et e et e s b e s be e beesbeesbesbeesbeesbeesbesaresasesbeenbeenbeans 61
MEV APPROACH EXAMPLES .....iiiittttieiieeeesiiitirre et e e e s st ssttbree e e e e e s s s ssaabrbaeeseeessssabbbaeeeeeesssenansens 61
OVERALL RESULTS REPORTING ....cceieiiiiiittttieteeeeessisitstrreeeesssssssstsssesssssssssssssssssssssesssssssssssesees 62
SAMPLING STRATEGIES ...ccoiiitttttitteeessiiiittbreeeesee s st sssstsseseesssssasstbsseeeseessssassssraesessesssassssrrsesees 63
SKILLS REQUIRED FOR IM&V ...ttt ettt ettt et s st ettt e st e e st e e sneeesanes 63
SUMMARY OF PROTOCOL-DRIVEN M&YV ACTIVITIES wuvvieiiiiiiiiiiiiiieeee e ssirrrnee e e sssanrsseee s 63
EMERGING TECHNOLOGIES PROTOCOL .....oviii et 65
(1N 3{0] 51U 03 1[0 ] PSPPI 65
Audience and RESPONSIDIE ACLOIS ......c.eiviiieiieieiee s re e a et sresreaneeneennenes 66
Key Metrics, INPULS, @N0 OULPULS .......c.viieie ettt ettt na e ae e e stesneereeneeneees 66
V7 LU= L] T o = 1o T S 67
A Sample of Available ETP Evaluation MethodsS ..........ccooiiiiiiiiieiiice e 68
ProtOCOIS REQUITEIMENTS .....viviiiitieeiict ettt bbb bbbt bbbttt b et b e e 69
INEEGIAtioN OF RESUILS ..ot ettt ettt sttt 75
REPOITING OF RESUILS ...t bbbt b et b e bt st ae b e e e 75
SUMMIMIATY -ttt ettt h bbbt s e e b e e bt e e b e e s b e 4ok e e s e e Rs e eh e £ 4R e £ b £ e b e eR b e 2R b e eE b e eb e e nEe e nEeemeeenneeaneebeeebeebeenbean 76
Summary of Protocol-Driven Emerging Technology Evaluation ACHIVItieS...........ccoiiiiiiiiiiniii e 76
] =] €] 101 SRS R 77
CODES AND STANDARDS AND COMPLIANCE ENHANCEMENT EVALUATION
o O 2 1 1 G TS 81
INTRODUGCTION L.ttttiiiutitteeestitteessitsee e s ssttee s s s stts e e s s sstb e e e s sbbe e e s anbbe e e e s asbb e e e e e sbb e e e e anbbe e e e e nnbbeeeeansnneas 81
Audience and RESPONSIDIE ACLOTS ......c.oiiiiiieiieieiieie et r e e e e et e besresteaneeneeeenes 82
KeY INPULS, AN0 OULPULS .....cuveieiiie ittt sttt st be et e e et e s te st e s besaeeteeseenbebesbestesaeareeneeneeses 83
V7 LU= AT TN, oo S 84
V7 LU E= LT ] T o = 1o o 84
Technology-Specific Code and Standard Change ThEOIY .......c.cuciereieiirie e 85

EVAIUALION APPIOBCN . .....cei it b et bbbt 88



SUMIMATY .ottt e bbb h oot s e R AR R e £ e e s e s e e Rt ARt b e e b e et e st e e e n bt en et e e neenne e 98

Summary of Protocol-Driven Codes and Standards Evaluation ACtiVIties ...........cccvcvvevviviiiiniieienenene e 99
CODE COMPLIANCE ENHANCEMENT PROGRAMS .....vvvvvtieeeeteeeeeessesseesssesesssesssssssssssssessssssseeee. 100
Definition of a Code Compliance ENhancement Program ...........cccccoeieieneienenesisieieie e 100
What this Protocol is DeSIGNEd T0O D0 .......cciiiiuiiiiieie ettt ettt sttt e b e e e 100
Joint Staff RESPONSIDITILIES ........ooueiiiieiee e e bbb 100
DRAFT EVALUATION PLAN .ttt ettt ettt e e ettt e e e ee e e e eataseeeesaseseesaseseeranreeeens 101
Program Theory REVIEW and ASSESSIMENL. .......ciuiiieireiiierieereeieeeeeeseestestestessessesseeeesessessessessessessesseesessenses 101
Pre-Program ComplianCe RAE..........cceiiii ettt s te st se bbb e besneenae e enes 101
Post-Program COmMPHANCE RALE..........ccuciviiieieiiiite ettt se et besresaeeta e e s neenee e enes 102
Adjustment For Naturally Occurring Compliance Change...........coceveverirvsiesieeieseses e 102
Net Program-Induced ComplianCe ChanQe ..........cceiuireieiiiieieeeiecse et e s 102
ASSESSMENT OF ENEIGY SAVINGS .. ecveeetiiteiieieite ettt b ettt b ettt b et st sb et et b et 103
Recommendations for Program ChanQES..........cuiiieiiiiiiieieesie ettt 103
COSt EffECTIVENESS ASSESSIMENL. ....eeiivtiieieerii e e ettt e s sttt e e e ettt e e s esteeessbeeessabeesesbeeassssbaeesassessesbaeessssbesssssteesssarens 103
REPORTING OF EVALUATION RESULTS ...iiiiiiiittiiie i e eeeseesttiisssseessesssssssssesssssssssssnsssesssessssnes 103
REFERENCES ... eeett ettt ettt ettt e ettt e e ettt e e e e et e e e e et ee e e et e e e e aeeeeeeeneeeeeenneeeenrnaeeenns 104
EFFECTIVE USEFUL LIFE EVALUATION PROTOCOL (RETENTION AND
DEGRADATION) .ottt ettt et te et e et e st e et e e st e s beeteensesaeenaeeneesteerennes 105
INTRODUCTION ettt ettt et e et e e et e e e ettt e e e et e e e e e e e et ea e e e e ee e eeeeen e eeeee e e eeeeanaeeeeennanees 105
AUDIENCE AND RESPONSIBLE ACTORS.....cciitittttiitiieeestiisttsinssseessstsstinsssssssssssssiensseessssssnnn 107
OVERVIEW OF THE PROTOCOL .ttt e e ettt et ea e e e e e e et e eeeeeeeaeeeeeeeenneanaseeeeeeeeennnaaaens 108
0] (oTol0] B Y] 1L OSSPSR 108
T (o] RSOOSR USRS 109
Key Metrics, INPULS, AN0 OULPULS .......c.eiiiie ittt ettt et ae e et e s e e nnas 110
RETENTION STUDY PROTOCOL «.ceteetttteeie e e et eeeeee s e e e e e et eeeataeesseeeaeeessssnssssessseesssnnasseesaresnnnnns 111
DEGRADATION STUDY PROTOCOL ..cuttiieeeeeeeeetees e e e eeeeeeeataessseeesseesssansssseesseesssnnasseessresassnns 116
EFFECTIVE USEFUL LIFE ANALYSIS PROTOCOL c..uuiiiitiiieiieiiieeeeie s e et s e eeesnseseesansessesansessens 119
REPORTING REQUIREMENTS ... iiiiiiiiiiiiee ettt ettt ettt 126
STUDY SELECTION AND TIMING ..o eeiiiiieeeee e e e e e et eeeeeee e e e e e e eeeetaaeseeeeeeseessnnnsseeseseeeesnnnnaens 127
GUIDANCE ON SKILLS REQUIRED TO CONDUCT RETENTION, EUL, AND TECHNICAL
DEGRADATION EVALUATIONS ...otttettttiieieteeeteestssssssessseessssssssessseesssssssseesseessssonnnreesreessnnn 128
Summary of Protocol-Driven Impact Evaluation ACHIVIIES ............couviriiiiiirieeee s 130
PROCESS EVALUATION PROTOCOL ..ottt ettt e e e e et s s e e aneenennes 131
TNz (0] 016 Lo 1 [ N T 131
AUDIENCE AND RESPONSIBLE A CTORS .. ttttttutettetttestesusestesssessestessessessesntessesinreeseinreeeen 132
OVERVIEW OF THE PROTOCOL vttt et ettt et e e e et eeeeea e e e e e e e eeessaassseesseaeasssnasseeseseesesnnnnaens 132
PROCESS EVALUATION PLANNING ...cvutititts ettt e ettt e ettt eesessssesessssssesanssesessnssssessnneesesnnns 133
ANNUAL PROCESS EVALUATION PLANNING MEETING ...oievvuiieieriieeeieiieeeeeetinseseesinssesesnnseseens 134
RECOMMENDATIONS FOR CHANGE .....uieeeeeeeeetteeseeeeeseeesatessseeesseessssnssssessseesssnnasseessreensnnns 135
KEY ISSUES AND INFORMATION COVERED ...ccevvvuutieieeieeeeaeeassseeesseessssassssesssessssnnssssesssesssnnns 135
PROCESS EVALUATION EFFORTS 1itiituiitietiiietestteesestssesessissesessnssesessnssesessnsessssnseesessnsresesnnns 136
Program-Specific Process Evaluation PIANS ...t st 137
Data Collection and ASSESSMENT EFFONTS ........oceiiiiiicii ittt e e sre e s sr e e eree e 137

Conducting INVeStIgative EffOrtS .......cuciviieiecce ettt 138



INAEPENAEBNCE. ...ttt bbb bbb bbbt bbbttt bbb r e 140

Selection Of EVAIUATION CONTFACIONS ......c.veiiieeie s iteee ettt ettt ettt e e st s e st e e s ettt e e s tteeessabaeessbbeessasbeesssabenas 140
SKILLS REQUIRED FOR CONDUCTING PROCESS EVALUATIONS ......coeieiiiiieeeciieeeeeereeeeeeneenes 140
MARKET EFFECTS EVALUATION PROTOCOL ..ottt 143
IINTRODUGCTION vttt teeeeteeestsssssseesseesssssasssessssesssssnssesssesssssssnssesesesesssssnnsseeesssessssnnnnrreeesees 143
Overview of the Market EffECS PIrOtOCOI .......ocveeiiieiee ettt ettt et et e e et e e st e e s et e e e sateeeesnees 143
The Market Effects Protocol and Other ProtOCOIS.........ocvviiieeiie ettt et s et e rere e s s erreeenaens 146
Key Market Effects INPULS and OULPULS.......ccvieiieieecesie sttt eenes 147
AUDIENCE AND RESPONSIBLE ACTORS .1uutitiitttetttstiissseesttsssstinssesesssesstieseesseeseeee 148
STEPS IN CONDUCTING MARKET EFFECTS EVALUATIONS ...cctvevtviiiiiiieeeeeeeeriiinnsseeesseeessann s 148
SCOPING STULY ...ttt bbb bbb bbbt b bbbt b bbb eb et eb et enn 149
Collection of Baseline and Longitudinal INQiCAtOrS...........cooviiriiiiniiiieses s 154
ANAIYSIS Of MAFKEE EFFECES .......iteiticieeeee bbb bbbt e 155
T oTo] U1 To PSSR PR RUSRP 158
GUIDANCE ON SKILLS REQUIRED TO CONDUCT MARKET EFFECTS EVALUATIONS............... 159
CONSIDERATIONS FOR CONDUCTING A MARKET EFFECTS EVALUATION......cvvvviviveveveeeveeee, 159
SUMMARY OF PROTOCOL-DRIVEN MARKET EFFECTS EVALUATION ACTIVITIES......ccvvveeee.. 160
SAMPLING AND UNCERTAINTY PROTOCOL ... 163
IINTRODUGCTION sttt teeeeeteesttsssssessseesssssasssessssesssssnnssesssesssssssntesesesssssssnsseeesssessssnnnnrereeeees 163
PRECISION: GROSS AND NET IMPACT, MEASUREMENT AND VERIFICATION, AND VERIFICATION
A CT IV TIES oottt e et e e ettt e e e et e e e e et e e e e et e e e e e e eeeee e e eeeeneeeeeenneeerenaneeenns 164
DEVELOPMENT OF THE EVALUATION STUDY WORK PLAN ....oeeieieeeeeee et eeeeaenans 167
PROCESS EVALUATIONS ..ttt ettt ettt e e ettt e e et e e et e e e et e e e e eeeeeneeeareneearennnns 169
A o = = = = o S TR RPRTRRI 170
SYSTEM LEARNING ...ttt ettt ettt e e e e e e ettt e e e e e e e e e e e e e e e e eeeeeee e st eeeeeeeeeeannnaaaeeeeeeeennnnnaaaens 170
ACCEPTABLE SAMPLING IMETHODS ...t et e e ettt et e e e e e e e e e e e eeeeaeeeeeeeeeeennaeaeeeeereennnnns 171
SKILLS REQUIRED FOR SAMPLING & UNCERTAINTY ..oviiiiiiiiiieeeiiiieeeesitreeeesetreeeessnvneeessnnnenas 171
AUDIENCE AND RESPONSIBLE A CTORS ... eeetteeeeee e e ettt e e e et e e e e e aeeeee e e eeeeaeeeeeeeaeeerenareeeens 171
KEY METRICS AND INFORMATION COVERED ......uiiiieetieeetteeeeeeeeeeeesseasssseesseesssnnnsseesssssannnns 172
L] o] ST =T Ua Lol o €T 1 (o SRS 172
Validity and RESEAICH DESIGN .....c.viviiiiieieeeie ettt st te s asere e e e e seesbesbesbeeteeneeneeseens 172
F ool UL =T PP PR PRSPPI 173
Summary of Sampling and Uncertainty ProtoCol..........ccocviveieiiiie e 175
EVALUATION REPORTING PROTOCOL oottt ettt e e ee s s e e e naeannnns 177
INTRODUCTION . eeet e eeee e et e et e e et e e e e et e e e e et et e e e e e e et ea e e e e e ea e e eeeea e eeeee e e eeeeanaeeeeennaaeees 177
REPOIT DEIIVETY DALES........eeueiieeiteeie ettt ettt bbbttt et et et s bt s b e bt b e et e b e sbesbe st e e neenee e ennas 177
Common Evaluation Reporting REQUIFEMENTS ...........oiiiiiieieieere sttt s 177
Evaluation Type Specific Reporting REQUITEMENTS ........coveiviiiiiiiieie et enees 183
SAMPLE REPORTING TABLES ....utuuiieeeettteettaeeeeeeeteeeeteaasssseesseesssanssseeestesessnnasseesereesessnnnaens 195
EVALUATION SUPPORT INFORMATION NEEDED FROM ADMINISTRATORS.. 205
Storage and Disposal of Customer Information Used in the Evaluation ............cccccovvevevevciicie e, 211
APPENDIX A. MEASURE-LEVEL M&V RESULTS REPORTING REQUIREMENTS
..................................................................................................................................................... 213
APPENDIX B. GLOSSARY OF TERMS ...ttt e et 217



APPENDIX D. A PRIMER FOR USING POWER ANALYSIS TO DETERMINE

SAMPLE SIZES ... ..o et e e e e et b e e e e st a e e e e e bte e e e e aaraeee e 249
BASICS OF POWER ANALYSIS AND THE PROTOCOLS .......cccitviiiiiiee ettt ssivrrnnee e e 250
EXAMPLE OF VARYING PARAMETERS AND ESTIMATING REQUIRED SAMPLE SIZE FOR
SURVIVAL ANALYSIS THROUGH POWER ANALYSIS ...eiiiviiiiieeiieeesieeesieessneessineessiseesnnnee s 251
REFERENCES ...ttt sttt e skttt et e e e sttt e e ettt e e e ettt e e e asbb e e e e e bbb e e e e sabb e e e e e anbb e e e e e nnbbeaeennbbeeeenas 254

APPENDIX E. SUMMARY TABLES FOR ALL PROTOCOLS ........ccooceiiviieeeeiee e, 255

Summary of Protocol-Driven Impact Evaluation ACHIVILIES ...........cccevvieiiciiiecic e 256
Summary of Protocol-Driven ME&V ACHIVITIES........c.cieiiieie et st 262
0T (o1 o N I=Tot o1 Vo [T | 264
@000 (=TT o ] = o o o SR 265
EfECHIVE USEIUL LITE oottt st be e be e ae e e saeesbeesbeenbeenbe et 267
Summary of Protocol-Driven Market Effects Evaluation ACHIVILIES ..o 270

SAMPING AN UNCEITAINTY .......cuiitiiiiiitiieit bbbt b bbbt bbb bt ens 274



Evaluators’ Protocols Table of Contents

CPUC Viii TecMarket Works Team



Table of Tables

Table 1. Required Protocols for Gross Energy Evaluation.............cccocvininininieienenese e 26
Table 2. Required Protocols for Gross Demand Evaluation.............c.ccccovvveieiieieeie e, 33
Table 3. Required Protocols for Participant Net Impact Evaluation .............cccoovviiininninenn. 36
Table 4. Required Protocols for Indirect Impact Evaluation ............cccccevvveiieve e, 41
Table 5. Summary of M&YV Protocol for Basic Level of RIgOr ... 57
Table 6. Summary of M&V Protocol for Enhanced Level of Rigor ........cccccoovvvvveviiie e, 59
Table 7. Model Calibration TargetS.........ccoouiiiirieieere e 60
Table 8. Programs Compliant with ASHRAE Standard 140-2001 (Partial List) ..........c.cccveune.ne. 61
Table 9. Example IPMVP Options by Measure Type and Rigor Level ...........c.ccocovviiiieienn, 61
Table 10. Sample of Available ETP Evaluation Methods............ccccceviviiiiicie i 68
Table 11. Required Protocols for Measure Retention StUdY ..........cccocceviriniiiiniiienene e 113
Table 12. Required Protocols for Degradation StUdy ............ccccvevieiieiieiie i 118
Table 13. Required Protocols for EUL Analysis StUTIES ..........ccccuvvriiieieiiieneeeceeeee, 122
Table 14. Required Protocols for Market Effects Evaluation Scoping Studies.............cccceeu.. 150
Table 15. Required Protocol for Market Theory and Logic Models ............ccccceoeiiniiiiininnnne 151
Table 16. Types of Market Interventions and Associated Possible Indicators.............c.c.ccve.... 153
Table 17. Required Protocol for Market Effects Evaluation Indicator Studies............c.cccveu... 155
Table 18. Required Protocol for Preponderance of Evidence Approach to Causal Attribution
ESTIMALION ...t e b e s re e te e e reenae et e reenneenes 156
Table 19. Required Protocols for Gross IMPactS..........cccccveieeieiieireie e 165
Table 20. Required Protocols for Net IMPaCtS..........cceieiiiiiieieiee e 166
Table 21. Required Protocols for Measure-level Measurement and Verification ..................... 167
Table 22. Required Protocols for Sampling of Measures Within a Site...........c.ccocvovvviieenen, 167
Table 23. Required Protocols for Verification............ccccooveiieiiiiiinece e 167
Table 24. Measure-Level Impact Reporting REQUIrEMENTS...........occvvviiiieieieneneseseeeee, 213
Table 25. Sample Sizes as a Function of Alpha and POWET............ccccoovviiieeie i 253



Evaluators’ Protocols Table of Contents

CPUC X TecMarket Works Team



Table of Figures

Figure 1. Operational Overview of How the Protocols Relate to Each Other...........cccccoiiiine 7
Figure 2. The Program Evaluation Planning Process for Programs, Program Components and
Program-Covered TeChNOIOGIES .........ccoiiiiiiiiie s 12
Figure 3. The Market Effects Evaluation Planning ProCess ...........ccccvveveiieeiieevesieeieese e 13
Figure 4. Required Protocols for Direct Impact and Indirect Impact Evaluations ...................... 23
Figure 5. Potential Alternative Behavioral Impact Paths..............ccccooveviiiiiicie e 43
Figure 6. Measurement & Verification Information Flow Diagram.............cccccovveivnineincnnnnnn 53
Figure 7. An Example of How Findings Across the Three Types of Studies Would Work
Together for Persistence EVAlUALIONS............cooiiiiiiiiiiecec s 109
Figure 8. Protocols and Rigor Levels for EUL Evaluations............c.cccccveveiiievicvc e 110
Figure 9. Cumulative LOgGIStIC FUNCHION .......couiiiiiiiiiiec s 123
Figure 10. Logistic Survival Function with EUL=15and b=0.2..........ccccecevveviviveiiieieece e, 124

Figure 11. Sources of Energy Efficiency Changes in the Market............ccooovvviiiiinencicnnnn, 145



Evaluators’ Protocols Introduction

CPUC Xii TecMarket Works Team



California Energy Efficiency Evaluation Protocols:
Technical, Methodological and Reporting

Requirements for Evaluation Professionals
{a.k.a. Evaluators’ Protocols}

Introduction

This chapter presents and describes the California Energy Efficiency Evaluation Protocols:

Technical, Methodological and Reporting Requirements for Evaluation Professionals (a.k.a.
Evaluators’ Protocols, referred to hereafter collectively as the Protocols and individually as
Protocol) that are designed to meet California’s evaluation objectives.

This document is to be used to guide the efforts associated with conducting evaluations of
California’s energy efficiency programs and program portfolios launched after December 31,
2005. The Protocols are the primary guidance tools policy makers will use to plan and structure
evaluation efforts and that staff of the California Public Utilities Commission’s Energy Division
(CPUC-ED) and the California Energy Commission (CEC) (collectively the Joint Staff), and the
portfolio (or program) administrators (Administrators) will use to plan and oversee the
completion of evaluation efforts. The Protocols are also the primary guidance documents
evaluation contractors will use to design and conduct evaluations for programs implemented
after December 31, 2005. This chapter provides an introduction to, and overall guidance for, the
use of specific Protocols presented in later chapters of this document.

The Protocols are significantly grounded in the California Evaluation Framework of June 2004
(Evaluation Framework). The Protocols reference the Evaluation Framework and other
documents that provide examples of applicable methods. The requirements for conducting
evaluation studies, however, are always those stated in the Protocols, which take precedence over
other evaluation guidance documents, unless otherwise approved or required by the CPUC.

That is, these Protocols are the primary evaluation guidance documents for all types of
evaluations presented in these Protocols, however this is not to be construed as limiting the
ability of the CPUC or the Joint Staff to evaluate items in addition to or beyond those identified
in these Protocols or to use evaluation processes and procedures beyond those presented in these
Protocols. While these Protocols are the key guiding documents for the program evaluation
efforts, the CPUC and the Joint Staff reserve the right to utilize additional methodologies or
approach if they better meet the CPUC’s evaluation objectives and when it serves to provide
reliable evaluation results using the most cost-efficient approaches available. In addition, the
Protocols should be considered a “living” document that may need to be updated and revised
from time to time as standard evaluation approaches evolve and as Joint Staff and Administrators
gain experience using the Protocols. The CPUC will determine when an update is necessary and
what process will be used to complete any updates that the agency deems necessary. Protocol
users should always confirm that they are referring to the most recently CPUC-approved and -
adopted version, which can be found on the CPUC website.

! TecMarket Works, The California Evaluation Framework (Southern California Edison Company, 2004). The report
can be obtained on the CALMAC Web site at: http://www.calmac.org/search.asp. Enter “California Evaluation
Framework” and download the 500-page reference document as an Adobe .pdf file.



Most of the Protocols are designed to function within an evaluation planning process that focuses
on the evaluation needs within a given program cycle. This planning process is described in a
other documents adopted by the ALJ and the CPUC, and most directly at part of what are known
as the Process Protocols.

The Protocols cover several types of evaluation efforts. The evaluation types covered include
the following: direct and indirect impact {including the associated measurement and verification
approaches (M&V)}, market effects, emerging technology, codes and standards and process
evaluations. In addition, the Protocols provide specific guidelines for conducting effective useful
life studies and how evaluation samples should be selected. The primary goal of this document
is to specify minimum acceptable evaluation approaches and the operational environments in
which evaluations are conducted. The primary purpose of the Protocols is to establish a uniform
approach for:

e Conducting robust and cost-efficient energy efficiency evaluation studies;

e Documenting ex-post evaluation-confirmed (i.e. realized) energy efficiency program
and portfolio effects;

e Supporting the performance bases for judging energy efficiency program and
portfolio achievements; and

e Providing data to support energy efficiency program and portfolio cost-effectiveness
assessments.

The Protocols may have other uses such as providing support for improving ex-ante energy and
demand savings estimates.

This document includes a separate Protocol for each of the following categories:
e Impact Evaluation - Direct and Indirect Effects
Measurement and Verification
Process Evaluation
Market Effects Evaluation
Codes and Standards Program Evaluation
Emerging Technology Program Evaluation
Sampling and Uncertainty Protocol (for use in determining evaluation sampling
approaches) Reporting Protocol (to guide evaluation data collection and reporting)
e Effective Useful Life Protocol (used to establish the period over which energy
savings can be relied upon)

The Protocols also include information on the type of evaluation-related information and support
needed from program administrators and implementers in order to conduct the evaluation efforts.
The purpose of each of the listed Protocols is described below.

Impact Evaluation Protocol: The Impact Evaluation Protocol prescribes the minimum
allowable methods to meet a specified level of rigor that will be used to measure and document
the program or program component impacts achieved as a result of implementing energy
efficiency programs and program portfolios. Impact evaluations estimate net changes in



electricity usage, electricity demand, therm usage and/or behavioral impacts that are expected to
produce changes in energy use and demand. Impact evaluations are limited to addressing the
direct or indirect energy impacts of the program on participants, including participant spillover
impacts. However, while the Protocols provide for the assessment of participant spillover, these
results are not to be counted toward program or portfolio energy savings goal accomplishments,
and as such are to be distinctly and separately identified in any impact reporting.? The impact
evaluation studies are also not expected to document program influences on the operations of a
market or the program’s impacts on non-participants. Program-induced changes that affect non-
participants or the way a market operates are addressed in the Market Effects Evaluation
Protocol. Results from the impact evaluations will support a cost-effectiveness assessment at the
program and portfolio level.

Measurement and Verification (M&V) Protocol: The M&YV Protocol is designed to prescribe
how field measurements and data collection will be conducted to support impact evaluations,
updates to ex-ante measure savings estimates and process evaluations.

Process Evaluation Protocol: The Process Evaluation Protocol is designed to support
Administrator (i.e. Investor Owned Utility or I0U) efforts to conduct evaluations that both
document program operations and provide the basis for improving the operations or cost-
effectiveness of the programs offered within the portfolio.

Market Effects Evaluation Protocol: The Market Effects Evaluation Protocol is designed to
guide evaluations conducted to document the various market changes that affect the way energy
is used within a market and estimate the energy and demand savings associated with those
changes that are induced by sets of program or portfolio interventions in a market.

Codes and Standards Program Evaluation Protocol: The Codes and Standards Program
Evaluation Protocol is designed to guide evaluation approaches for codes and standards
programs.

Emerging Technology Program Evaluation Protocol: The Emerging Technology Program
Evaluation Protocol is designed to guide evaluation approaches for emerging technology
programs.

Effective Useful Life Protocol: The Effective Useful Life Protocol is designed to guide
evaluation approaches for establishing the effective useful life of program measures, including
approaches for evaluating measure retention and technical degradation of measure performance.
The effective useful life of a measure is the period of time over which program-induced energy
impacts can be relied upon.

% The Protocols prescribe minimum requirements for how to conduct and report evaluations. The Performance Basis
Protocol takes precedence with regard to including savings toward program or portfolio goals and performance
measurement. The most recent CPUC decision will always take precedence and be used for the interpretation and
application of the Protocols.



Sampling and Uncertainty Protocol: The Sampling and Uncertainty Protocol is designed to
prescribe the approach for selecting samples and conducting research design and analysis in
order to identify, mitigate and minimize bias in support of the Protocols identified above.

Reporting Protocols: The Reporting Protocol prescribes the way in which evaluation reports
are to be delivered and the way information is to be presented in those reports.

Evaluation Support Information Needed from Administrators: The Protocol document also
includes a chapter on the types of information Administrators shall provide to contractors
conducting evaluation studies covered by the Protocols.

The four primary types of Evaluation Protocols that cover the majority of California’s program
offerings are the Impact, M&V, Market Effects and Process Protocols. These are supported by
the Sampling and Uncertainty Protocol. However, there are two types of programs that are
different enough in their scope and intended results that they require a separate Evaluation
Protocol (Codes and Standards and Emerging Technology). As such, two Evaluation Protocols
are directed to a specific type of program (Codes and Standards and Emerging Technology),
while the remaining Protocols either operate to establish a minimum set of allowable methods for
a specific type of evaluation or in support thereof. Any program, program component or set of
programs could be included within each of these types of evaluations. The difference lies not in
which programs are eligible for which types of evaluations, but in the purpose of and outputs
from each of these evaluation types.

The outputs from an impact (and its associated M&V efforts) evaluation are program or program
component net energy, demand or behavioral impacts from program participation. Those from a
market effects evaluation are energy and demand impacts created by market changes caused by a
program or set of programs. While a process evaluation produces the documentation and
assessment of program processes, and recommendations to improve them. A program could
easily be included in all three types of evaluations. For example, a single program of great
significance with respect to the overall portfolio might be directly assessed using impact and
process evaluations and also be included in a market effects evaluation for all programs
operating in a given market sector.

While it is important to know what is in these Protocols (above), it is also important to know
what is not included in these Protocols. These Protocols do not cover the evaluation or research
approaches for the following types of programs, efforts or activities:

Low-income program evaluations;

Market research for program design, planning or operations;

Technical, market or other types of potentials studies;

Meta-evaluations or comparative studies using evaluation study results;
Demand response programs;

Renewable energy programs;

On-site or distributed generation or combined heat and power programs;
Green house gas or pollution reduction studies;

Cost-effectiveness methods, approaches or procedures;



e Forecasting methods, approaches or procedures; and
e Public Interest Energy Research (PIER) evaluation efforts.

While it is expected that the Protocols will need to be updated from time to time, it is also
expected that new Protocols may need to be added to this document as the need for different
types of information evolves. For example, California may need to establish Protocols for
crediting greenhouse gas reductions resulting from the energy efficiency program portfolios or
for addressing demand response programs that are currently outside the scope of the Protocols.

How The Protocols Were Developed

The Protocols were developed over two different but overlapping three-month timelines
involving a number of activities, including presentations to the public and the receipt of public
comments and recommendations. The Impact, M&V, Process, Market Effects, Sampling and
Reporting Protocols were developed first, and followed by the development of the Codes and
Standard, Emerging Technology, and Effective Useful Life Protocols. All of the Protocols were
developed using the following approach:

1. The consulting team that the CPUC-ED contracted to develop the Protocols (TecMarket
Team) assembled and reviewed comments from previous Protocol and performance basis
workshops and comments received during the development of the Evaluation
Framework;

2. Using the Evaluation Framework, previous comments and discussions with the Joint
Staff, draft concept Protocol outlines were developed. These concepts were then
discussed within a series of meetings with the Joint Staff leading to the development of a
set of draft concept Protocols;

3. The draft concept Protocols were presented in public workshops. During the workshops,
the attending public was requested to comment on the draft concept Protocols. These
comments were recorded and summarized in workshop notes and used to inform Protocol
development. At this time, the draft concept Protocols were also placed on the CPUC
website for additional public review. An announcement was sent to the CPUC Energy
Efficiency service lists advising the public of the workshops and the draft concept
Protocol postings. These efforts allowed both attendees and non-attendees of the
workshop to review the draft concept Protocols and provide comments;

4. Following the workshop, the TecMarket Team collected comments from both workshop
attendees and non-attendees. These comments were distributed to and reviewed by the
Joint Staff and the TecMarket Team and used to guide the draft Protocol development
efforts;

5. The TecMarket Team developed a set of draft Protocols under the direction of CPUC-ED
staff and in consultation with the Joint Staff. The draft Protocols were provided to the
Joint Staff for review and comment in order to identify concerns and issues that needed to
be addressed in the final draft Protocols. Upon reviewing the draft Protocols, the Joint
Staff requested modifications to the Protocols;



6. The TecMarket Team modified the draft Protocols consistent with direction provided by
CPUC-ED staff, in consultation with Joint Staff, and provided them to the CPUC-ED
project manager for final review and editing;

7. The CPUC-ED project manager submitted the draft Protocols to the ALJ for review and
acceptance;

8. The ALJ, in consultation with the CPUC-ED project manager and Joint Staff, reviewed
and accepted the final Protocols.

9. The ALJ adopted these Protocols via a Ruling, per the authority delegated her by the
CPUC.

In addition to the process outlined above, the first set of Protocols developed (Impact, M&V,
Process, Market Effects, Sampling and Reporting) went through an additional round of public
review and comment, Joint Staff review and commentary, and CPUC-ED project manager
approval and editing process before they were provided in final form to the ALJ for review and
acceptance.

How the Protocols Work Together

The Protocols are designed to support the need for public accountability and oversight, the need
for program improvements (especially cost-effectiveness improvements) and the documentation
of effects from publicly funded or rate-payer funded energy efficiency programs provided in
California. The individual Protocols are designed to work together to achieve these goals.

The Impact Evaluation Protocol is meant to guide the design of evaluations that provide reliable
ex-post participant-focused net program impacts. These net impacts include peak demand
(kilowatts (kW) of electricity), energy (kilowatt-hours (kWh) of electricity and therms of natural
gas) and behavioral impacts. The Protocol is focused such that program level impacts can be
summed to estimate impacts at the Administrator portfolio level. The Protocol also allows for
impact estimates at the program component delivery level (e.g., direct install, participant rebate
and information distribution) or at the technology level (e.g., CFLs, motors, HVAC tune-up and
refrigerators) when the specific evaluation is meant to acquire these metrics.

The Impact Evaluation Protocol does not operate in isolation from the other Protocols. The
M&V Protocol supports impact evaluations and can often serve in a feedback or support role for
process evaluations if coordinated to do so. Similarly, the Sampling and Uncertainty Protocol is
designed to support impact evaluations, as well as M&V, and process and market effects
evaluations by assuring that the sampling designs provide unbiased estimates based on the
information needs associated with each evaluation effort. Finally, the Reporting Protocol is
designed to support all of the evaluation activities by detailing the information that must be
reported for each type of evaluation. The entire evaluation process is facilitated by the additional
identification of the information Administrators need to provide the evaluation contractors.

The Protocols, and the evaluations conducted under them, support several efforts. For example,
many of the evaluation results, especially the impact evaluation results and the verification
aspects of the M&V Protocol, are designed to support program performance assessment,



including the performance-based metrics associated with ex-post energy savings and verification
of installed measures.

The following diagram provides an overview of how the Protocols work in relationship to each
other and the organizations that are responsible for using the Protocols to conduct evaluation

research.
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Figure 1. Operational Overview of How the Protocols Relate to Each Other

Note: The Process Evaluation Protocol is a guidance document and is less instructive than the other Protocols that
are more prescriptive in design. While the Process Evaluation Protocol does contain required reporting and planning

activities, it designates that the key decisions on what, when and how to evaluate are the responsibility of the

Administrators.

How the Protocols Meet CPUC Goals

The primary evaluation-related goal of the CPUC is to assess net program-specific energy

impacts or the market level impacts of the portfolio of energy efficiency services and to compare
these results with the assigned energy savings goals. Similarly, the CPUC must be assured that
when an evaluation is conducted it can rely on the findings of that research to accurately reflect
the energy benefits available to the citizens of California in exchange for the resources spent. As
a result, the following goals are incorporated into the operations of the Protocols:

e To identify the annual energy and peak demand impacts associated with each
program offered, for which there are expected savings, over the period of time the
program measures are projected to provide net participant energy impacts. This will
almost always be for a longer period of time than the program funding cycle;



e To identify the annual energy and peak demand impacts associated with major
program delivery mechanisms (e.g., direct install approaches, incentive and rebate
approaches, and education, marketing and outreach programs) over the period of time
the program measures are projected to provide net participant energy impacts;

e To estimate the annual energy and peak demand impacts associated with each
Administrator’s portfolio projected over the period of time the program services are
expected to provide net energy impacts;

e To compare the evaluation results across programs, types of programs (program
groups) and program portfolios to assess their relative performance and cost-
effectiveness;

e To identify under-performing program or program components , so they may be
improved or withdrawn from the portfolio of services;

e To understand the potential of programs and program services to cost-effectively
increase the supply of energy resources for California citizens;

e To understand how programs or program operations can be modified to improve their
performance and the overall performance of the portfolios;

e To inform future updates to ex-ante energy and peak demand savings estimates for
program planning purposes;

e Provide timely information to improve program design and selection for future
program cycles;

e To be able to tailor the evaluation approaches and budgets to meet the need for
reliable energy impact and market effects information while minimizing evaluation
costs and reducing risks of making poor efficiency supply decisions; and

e To use an objective and transparent evaluation process that assesses the impacts from
all types of programs that are expected to provide efficiency resources in California.

The Energy Action Plan, the Energy Efficiency Policy Manual and other related CPUC
documents have established aggressive goals for energy efficiency in California. Throughout
these guidance documents, it is explicitly recognized that investments in energy savings are
uncertain and, hence, carry some risk. The guidance documents emphasize the need for
“reliable” savings estimates. Efforts to define “reliable” lead to quantification. To quantify and
manage these risks, one must include all relevant and cost-effective sources of information on
the performance of the investment and the underlying uncertainty in these data.

To the greatest extent possible, the Joint Staff will seek to allocate evaluation resources to reduce
uncertainty in the estimates and evaluations of achieved gross and net savings. The criteria for
allocating evaluation resources will be influenced by risk considerations associated with a
program’s designs and operational characteristics, the expected energy savings, the need to
minimize uncertainty in the assessment process and the cost to quantify and manage these risks.
The overarching theme in the management of the evaluation effort should follow the IQM risk
principle: Identify, Quantify and Manage. This principle is based on the recognition that all
estimated savings from energy efficiency and conservation programs (as well as estimated
energy and capacity from traditional supply-side resources) include some uncertainty and,



consequently, risk. In the past, planners, evaluators and other staff have often relied on single-
point savings calculations (e.g., average kWh savings) that were subsequently discounted, based
on professional judgment. Risk was not quantified, therefore it could not be effectively
managed. By explicitly identifying factors that induce or affect uncertainty and by taking steps
towards quantifying that risk, the Joint Staff can make more informed decisions on how to
effectively manage the evaluation efforts and reduce the overall risk associated with the
efficiency portfolio.

Use of the Evaluation Results to Document Energy Savings and
Demand Impacts

There are several Protocol-guided evaluations that provide net energy impacts that will be used
to understand program, portfolio and/or statewide energy savings. These are:

e The direct program impact evaluations that document the energy savings associated
with the actions taken through program participation, such as when a rebated motor is
installed or when a high-efficiency cooling system is upgraded;

e The indirect program impact evaluations that document the behavioral change, and in
some cases the energy savings associated with the behavioral changes made as a
result of program activities, such as when training is provided to customers. For
example, when a customer installs an energy-efficient technology due to exposure to
a training program and without any other program assistance;

e Evaluations conducted according to the Codes and Standards Program Evaluation
Protocol that provide the net energy impacts associated with a code or standard
change; and

e The market effects evaluations that document the net effects of one or more programs
on the operations of a market and applies energy savings estimates to these program-
induced market changes.

All of these impacts will be assessed for statewide energy and demand impacts. However, for
the purposes of crediting individual programs or Administrator program portfolios with energy
impacts, only the first three categories of net energy impacts documented in the evaluations will
be counted, and not those from market effects evaluations. The evaluations in the first three
categories will derive program-specific net energy impacts and will be used to sum up to the
investor-owned utility (10U) portfolio impacts and used to derive the statewide program impacts.

The Evaluation Identification and Planning Process

The program evaluation planning process shall begin with a high-level assessment of the need to
evaluate a program or program component. This assessment will consider, among other factors,
the importance of the savings to the portfolio and the uncertainty regarding the ex-ante savings
estimates. Based on this assessment, the Joint Staff will decide whether each program or
program strategy must comply with the Protocols or whether it will be required to comply only
with the CPUC’s program reporting requirements.



For those programs that will receive a Protocol-guided evaluation, the next series of issues
should be addressed to determine if Protocols that cover multiple types of programs or a
program-specific Protocol should be used. These focus on specific types or characteristics of
programs. If the program is focused on emerging technologies, then the Emerging Technology
Program Evaluation Protocol must guide the evaluation. If it is a Codes and Standards Program,
then the evaluation must be guided by the Codes and Standards Program Evaluation Protocol.
Other types of program evaluations will be guided by the Protocols designed for a wide variety
of resource and non-resource programs.

The next question to address is whether the program or program strategy is expected to obtain
direct energy or demand savings. Producing savings directly means that the link between the
program activity and the savings is clear, straightforward and relatively fast. These types of
programs are often referred to as resource or resource acquisition programs. An example of such
a program is an incentive program, such as a single-family rebate program, that offers incentives
to residential customers to install efficient equipment. For each participant who receives an
incentive, there is the clear expectation that there will be savings based upon the program’s direct
results in obtaining equipment installations. Information and education programs are examples
of programs that do not provide such direct impacts. For these programs, there is a more tenuous
link between the program activities and any eventual savings. That is, a training program may or
may not result in any savings and the savings that are achieved are not direct. Savings obtained
from providing training services depend upon that program inducing some form of behavior
change (such as purchase and installation behavior or participation in a more direct efficiency
program). This would be indirect savings. If a program is one that provides savings indirectly,
then its evaluation must be guided by the Indirect Impact Evaluation Protocol that explicitly
addresses the need to link program-induced behavioral changes to eventual energy and demand
impacts. Some programs may intend to produce energy savings by providing behavior change
information or education for which an impact evaluation of energy savings is not needed by the
CPUC. These evaluations would follow the Indirect Impact Evaluation Protocol and quantify
behaviors changed or actions taken, but not move to the step of allocating energy savings to
those efforts. Joint Staff will determine which Evaluation Protocols to apply to which programs
as part of their evaluation planning efforts.

If the program is defined as one that directly produces energy and demand impacts, it must be
determined whether it will be guided by the Impact Evaluation Protocol,® the M&V Protocol or
both. Programs assigned to the M&V Protocol only (not assigned an impact evaluation) will be
those for which savings are expected to be relatively small and certain (reliable).

A program with a combination of large and/or uncertain savings must be guided by the Impact
Evaluation Protocol. If such programs do not cover any measures that should be specifically
evaluated in order to update the Database for Energy Efficiency Resources (DEER) an impact
evaluation at the program or program-strategy level (rather than at the technology level) must be
planned. However, if the program or program strategy covers measures that should be evaluated

% The Impact Evaluation Protocol contains the Indirect Impact Protocol and three others related to estimation of
direct savings: the Gross Energy Impact, Gross Demand Impact and Participant Net Impact Protocols. The Impact
Evaluation Protocol also often “calls for” the M&V Protocol that provides requirements for M&V-related activities
within the impact evaluation methods.



in order to update DEER, it must determined whether there is a sufficient number of these
measures on which to base a technology-level assessment. If so, evaluators shall develop a
measure-level plan to evaluate these technologies, as well as plan an impact evaluation at the
program or subprogram level.

If there is an insufficient number of a particular measure within a single program, a determination
needs to be made whether there is a sufficient number of the measure across the program
strategies being addressed within a program group to allow for an evaluation. If so, the evaluator
shall develop a measure-level plan to evaluate these technologies. Note that measure-level plans
should always be nested within the overall impact evaluation for the program or program
strategy. Ultimately, the evaluator must account for all the energy and demand impacts for a
given program or program strategy.

Figure 2 illustrates the high-level overview of the program evaluation planning process for
programs, program strategies and measures.
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Figure 2. The Program Evaluation Planning Process for Programs, Program Components
and Program-Covered Technologies

The procedure is much less structured for determining when to conduct a market effects study.
Figure 3 provides a diagram of the related decision process. In this process, the Joint Staff will
examine the mix of programs and strategies within the Administrator portfolios and the markets
in which they are operating. Markets will be selected for Market Effects Evaluation when the



Joint Staff finds that such an evaluation would provide valuable information for directing
program improvements and/or for better assessing the complete impacts from the portfolio of
programs. Markets may be selected for a Market Effects Evaluation due to a preliminary
assessment that there are substantial investments in that market across programs where potential
market effects (including non-participant spillover) could be measured or need to be tracked
and/or assessed. Markets can also be selected for a Market Effects Evaluation when one or more
programs operating in that market are best evaluated at the market-level due to their overlapping
nature or overlapping goals to change how a market operates (sometimes called market
transformation goals).

Market Effects Evaluation Planning Process For Programs
And Program Covered Technologies

Do not inclode prograra- Is the program (or progratn corponetts by them Include prograte-specific
specific cormponent 10 sebves or in conjunction with other prograras) Yes component assessm_ents In th_e
assesstoehts in the market expected to have a sigrificant influence on the market effects evaluation plarming
effects evaluation efforts. operations of the market? efforts.

Figure 3. The Market Effects Evaluation Planning Process

Evaluation Rigor and Budgets

The process of setting evaluation priorities and budgets for each type of evaluation effort is as
follows:

Impact Evaluations

For impact studies, the Joint Staff will review the Administrator’s portfolios and programs and
establish evaluation groupings. These groupings will consist of multiple programs having
common characteristics that provide evaluation efficiencies in the contracting, supervision and
implementation of the evaluation efforts. The groupings will typically include similar types of
programs (e.g., residential rebates, commercial rebates, information and education, and
marketing and outreach) or markets, so that the evaluation contracts will focus on similar types
of programs and program evaluation efforts.

Once the evaluation groups are structured, the Joint Staff will decide which programs (or
program components) will receive verification-only analysis, direct impact evaluation or indirect
impact evaluation.* Each of these will be assigned minimum rigor level requirements along with
a budget based on a number of factors listed in the Evaluation Framework including:

e The amount of savings expected from each program in the group;

e Whether the programs are expected to grow or shrink in the future;

* See the Impact Evaluation Protocol herein for further description of these different types of evaluations and the
various protocols and rigor levels within them.



e The uncertainty about expected savings and the risk programs pose to achieving portfolio
savings goals; and

e How long it has been since the last evaluation and how much the program has changed in
the interim.

In setting the level of rigor and the evaluation budgets for the program groups and the individual
programs within each group, the Joint Staff will conduct an evaluation needs assessment to
assign a level of evaluation rigor to each program or program component. Based on the analysis
and criteria listed above, the Joint Staff will establish appropriate evaluation budgets across the
program evaluation groups. These budget levels will be used in the development of Request for
Proposals (RFPs) to conduct the evaluation efforts. They will also serve to communicate to
evaluation contractors how evaluation efforts will be structured.

From this effort, the Joint Staff will provide a high-level evaluation plan that presents the overall
evaluation goals and approaches selected for the program groups. The plan will be updated
annually as the evaluations proceed, as the need for information changes and as adjustments to
the evaluation rigor or approach are identified. The plans will be presented to the public for
review and comment each year prior to their implementation in a public workshop to solicit
comments and recommendations from interested stakeholders. Once public comments have been
obtained, the plan will be finalized and used to support the evaluation bidding and contracting
process.

Once an evaluation is launched, the Joint Staff will monitor evaluation efforts and their progress
to ensure that evaluation approaches meet or exceed the evaluation rigor assigned, in order to
obtain the most reliable evaluation results within the available budgets.

Process Evaluations

For process evaluations, Administrators are responsible for setting evaluation priorities, budgets,
evaluation timing and conducting the evaluation effort. These activities are presented to the
CPUC-ED, the CEC and the public via an annual portfolio/program evaluation plan and a public
workshop. See the Process Evaluation Protocol for additional details.

Market Effects Evaluations

The Joint Staff is responsible for identifying markets for which market effects evaluations will be
conducted. These studies will be planned and budgeted individually in accordance with the
information and data reliability needs of the Joint Staff.

Codes and Standards and Emerging Technology Program Evaluations

These two program types require evaluations different enough in their goals and objectives,
approaches for accomplishing goals and operational characteristics that this document contains
Protocols specifically designed for them. While these two types of programs will be evaluated
per their respective Protocols, they may also have other types of evaluation efforts applied, such
as process or market effects evaluations.



Evaluation Budgets

Each program group evaluation will have a budget cap within which to carry out a variety of
evaluation activities. Efforts to maximize reliability will be carried out within the budget
constraints and inevitably involve a number of tradeoffs regarding precision and identifying,
mitigating and minimizing potential bias. Additional information and guidance on establishing
evaluation budgets is provided in the Evaluation Framework®.

Recommendations for Using the Protocols

The Protocols provide guidance and requirements for planning and conducting California’s
energy efficiency program evaluations. The Protocols should be used by the Joint Staff and
Administrators to structure the evaluation process and associated activities. Joint Staff involved
in program evaluation efforts should have an expert understanding of the Protocols. Evaluation
staff within Administrator organizations should have the same level of understanding of the
Protocols as appropriate to activities in which they have responsibility. All evaluation
contractors should be required to have an expert understanding of the Protocols that will directly
affect the studies and the methodological approaches they must conduct. It is also recommended
that all of these involved parties have a working knowledge of the contents of the Evaluation
Framework as applicable for the areas in which they work.

When a conflict exists between the Evaluation Framework or other reference documents and the
Protocols, the Protocols will take precedence unless otherwise approved by the CPUC-ED.

The Detailed Evaluation Work Plan

All program evaluations are required to have a detailed evaluation work plan. In many cases the
program evaluation work plans will be clustered within evaluation groupings. However, even
within these groupings, there must be a detailed evaluation work plan structured at the program
(and in some cases at the program component) level that identifies how the program will be
evaluated and the steps to be taken to conduct the evaluation. The evaluation work plan shall
include the following components to support an assessment of the adequacy and approach of the
evaluation effort:

e Cover page containing the names of the program(s), Administrators and evaluation
contractors, date of the evaluation work plan and the program tracking number(s) for
program(s) covered in the plan;

e Table of Contents;
e High-level summary overview of the programs and the evaluation efforts;

e Brief description of the program(s) being evaluated including a high level presentation of
the program theory. If the program does not have a formal program theory, the
evaluation plan should incorporate a brief presentation of the evaluation-assumed
program theory so that the Joint Staff may understand the sequence of events leading
from program actions and activities to desired results (direct or indirect energy impacts);

5 TecMarket Works, 74-79.



e Presentation of the evaluation goals and the detailed researchable issues to be addressed
in the evaluation. (These will also be presented and discussed in the evaluation reports;)

e Description of how the evaluation addresses the researchable issues, including a
description of the evaluation priorities and the use of assigned rigor levels to address
these priorities;

e A discussion of the reliability assessment to be conducted, including a discussion of the
expected threats to validity and sources of bias and a short description of the approaches
planned to reduce threats, reduce bias and increase the reliability of the findings and
minimize bias and uncertainty;

e Task descriptions of the evaluation efforts;
e Description of the analysis activities and approaches to be taken:

o For energy acquisition and procurement programs, include a description of the
approach that will be used to estimate kW, kWh and therm impacts for each year
over the EUL of program-covered measures, including a description of the
approach to be used to adjust the expected impacts for the persistence of the
impacts;

o For information or education programs, include a discussion of the approach that
will be used to estimate the actions or behaviors taken and/or knowledge gained
that is expected to lead to energy impacts;

o For process or operational assessments, include a description of the approach used
to identify changes that can be expected to improve the cost-effectiveness of or
participant satisfaction with the program;

e Description of the M&YV efforts (impact evaluations only) including:

o Reference to International Performance Measurement and Verification Protocol
(IPMVP) option®, if used:

o Detailed description of the option-specific approach; and
o0 Description of any deviations from the IPMVP option, if any;
e Description of the sampling rationale, methods and needed sample sizes.

e Discussion of the specific Performance Basis Metrics that will be reported in the draft
and final evaluation plan;

e A definition of the terms “participant” and “non-participant” as it applies to the
evaluation being conducted;

e Detailed description of the information that will be needed from the 10Us or from the
program-reporting database maintained at the CPUC-ED in order to conduct the
evaluation and an estimate of the date that the information will be needed. This same
information will be included in evaluation-related data requests;

® More information on the IPMVP can be found in the Evaluation Framework (148-149), or at the IPMVP Web site at
www.ipmvp.org.



e Evaluation activities timeline for the program cycle, including identification of
deliverables and deliverable due dates. This should also include early, mid-stream and
late cycle feedback deliverables and deliverable dates. (These dates must be coordinated
with the information needs of the Joint Staff and their program-portfolio assessment
needs schedule;)

e Total program budget, total evaluation budget and a task-level evaluation budget for the
study; and

e Contact information for the lead Administrator, lead program manager and evaluation
manager, including addresses, telephone numbers, fax numbers and e-mail addresses.

The evaluation work plan should be written in a style and with enough detail that it can be
clearly understood by Administrators, policy makers and evaluation professionals, and replicated
by other evaluation contractors.

Confidentiality Issues

Confidentiality is an essential part of the evaluation process and is included in this section to set
a baseline for how information will be treated within the evaluation efforts. The following
aspects of confidentially are incorporated into all evaluations conducted under the guidance of
the Protocols.

1. All evaluation contractors will be required to sign confidentiality agreements in order
to conduct evaluations funded through the Protocols. These agreements will be
incorporated into all evaluation contracts. For impact, market effects, codes and
standards, emerging technology and M&V studies, the agreements will be
incorporated into contracts awarded by the CPUC or the CEC as appropriate. For
process evaluations, the individual Administrators issuing the process evaluation
contracts are responsible for incorporating confidentiality agreements. However,
evaluation information, including customer-specific information, can be shared across
evaluation contractors within the same evaluation team and across teams. However,
this data is to be protected from exposure beyond the evaluation teams and all
contractors must sign confidentiality agreements prior to the receipt of customer-
specific information.

2. All customer-specific information will be treated as confidential and safeguarded
from public disclosure. Evaluation contractors are granted access to participant and
customer specific information maintained by the Administrators as needed to conduct
the evaluation efforts, however, no evaluation contractor will allow participant or
customer specific information to be released to individuals or organizations beyond
their research team, unless specifically permitted in writing by each customer for
which information is to be released. All memoranda, letters, e-mails, reports and
databases that are developed or used in the evaluation efforts that contain participant-
specific or customer-specific information, whether an individual, a firm or business or
an organization, are covered by this confidentiality requirement.



Contacting the Customer

A critical component to the success of any evaluation effort is the maintenance of a supportive
relationship between the customer and the many different types of organizations that influence
the evaluation effort. 10U representatives, CPUC-ED, CEC, evaluation contractors and others
involved in the evaluation efforts need to be diligent in making sure that customers and
participants are not over-contacted in support of them. Whenever possible, customer contact
initiatives should be coordinated to avoid over-contact. Customer requests to be excluded from
evaluation efforts should be respected. Customer complaints associated with evaluation efforts
should be reported to the CPUC-ED and the associated Administrator within 48 hours of receipt.

Before customers are contacted by evaluation contractors, their representatives or subcontractors,
the prime evaluation contractor will notify the Administrators of the need to do so and work to
agree on an approach and timeline that may change from study to study. All final customer
contact approaches and contact Protocols should specify customers to be contacted (as an
attachment), reasons for the contact, information to be collected, the method of contact and the
associated timeline.

Administrators will inform the appropriate individuals within their organizations of any related
customer contact.
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