SURVEY OF ENERGY EFFICIENCY
EVALUATION MEASUREMENT AND VERIFICATION (EM&V)
GUIDELINES AND PROTOCOLS

An INITIAL REVIEW OF PRACTICES AND GAPS AND NEEDS

Submitted to:

Padfic Gasand Electric Company

Prepared for:

Commissioner Dian Grueneich

Assigned Energy Efficiency Commissioner
California Public Utilities Commission

and

The California Evaluation Outreach Initiative

Submitted by:
Schiller Consulting, Inc.
Contad: Steve Schiller

5106558668
steve@schiller.com

May 2007



SURVEY OF ENERGY EFFICIENCY EM &YV GUIDELINES AND PROTOCOLS

Table of Contents

ACKNOWICAZEIMENTS ..cuueerrrriiiiiiiiissnnnerieiccsssssssnssreneessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns ii
DiSCIAIMET c..cuueieinrieiiiiieitieennreeitteesaneesaneesaneessaneessneessanesssasssssssssssssasssssssssssnsssssnssssssssssansssnns ii
EXECUtIVE SUMIMATY cccceiiiiiiiiiiinirnnnetiieccsissssssnssrtenessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssans 1
1. Introduction and Survey Methodology ..........eeeieiciiiiiivnnnnnniiieccsissssssnnnneeneccssssssssnssssesesssssnns 3
1.1 BacK@round............ooooiiiiiiiiiii e 3
1.2 SUIVEY SCOPE.......eiiiiiiiiiiii e e s e 3
1.3 Survey Methodology and Participants................cccoociiiiii 4
2. Energy-Efficiency and Emissions Avoidance Program Evaluation Guidelines And
APPIOACRES....ccciiiiiiinnnriiiiiiiiiiiissnntttiiccsiissssssssstesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssns 5
2.1 Energy-Efficiency Program Evaluation.....................cooooooieeen 5
2.2 Climate and Emission Program Evaluation of Energy Efficiency........................ 11
3. EM&EYV GapPS ANA NECAS c.cuuueerriiiiiiiiiirssnnereiiiccsissssssnssrenescsssssssssssssssssssssssssssssssssssssssssssssssss 15
3.1 Guideline CONSIStENCY ..........cccuviiiiiiiiiii e 15
3.2 Information and Processes ..o 16
3.3  Calculations & ASSUMPLIONS ..........oooiiiiiiiiiiiiiii e 17
34 DefiNitionS ... 17
3.5  Program Cost-Effectiveness Analysis .............ccccoooiiiiiiiiiiii e 17
3.6  Uncertainty ANALySis ..........coociiiiiiiiiiiiiii 18
3.7  Measuring Non-Energy Benefits/Factors ..............ccccccooeiiiiiiiiiiiiii e 18
3.8  Measuring Long-Term Program Effects, Persistence...................cccooviinininnnnne. 18
3.9 TIAIMINE ..o 19
3.10  Budgeting & COSES.......oooiiiiiiiiiiiiiii e 19
3.11 Miscellaneous EM&YV ISSUES ........cccooiiiiiiiiiiiiiiiiiiiiiiii e 19
4. RecOMMENAALIONS ...uuueeeiuriiiiieniinieiiineecsineecssneeessneessneessseessseessssesssssessssassssssssssssssssnssns 22
4.1 Guidance DOCUIMENLS..............oooiiiiiiiiiiiiiii e e e e e e 22
4.2  Databases of Evaluation Results .................cccccooiiiiiiii e 23
4.3 TIAIMINE .o e e e e e e e e e e s e e e e e e as 24
Appendix A: California Energy-Efficiency Programs and EM&YV Activities..........cceeee.. A-1
Appendix B: Survey ReSpondents........cccoovueeeiiiicciinissssnnniiicccsssssssnsssesscssssssssssssssssssssssnns B-1
Appendix C: References & ReSOUICES....ccccvvvuerrriiiiiiisiisssnneriiecccssssssssnsenensssssssssssssssssssssssssons C-1
Appendix D: Data Collection Instrument — Evaluation Consultants..........ccceeeeeeeccsnneenen. D-1
Appendix E: Data Collection Instrument — Program/Organization Representatives........ E-1

Schiller Consulting, Inc. [ EM&V Survey



Acknowledgements

Betsy Wilkins and Steve Schiller prepared this report with significant input on California
evaluaion activities from Peter Miller. The report was funded by Pacific Gas and Electric
Company (PG&E). PG& E@ project managers were Steve McCarty and MonaY ew.

This survey could only have been conduded with the willingness of participants to share their
expeience and indghts. Thus the authors would like to gratefully acknowledge the survey
paticipantslisted in Appendix B.

Thesurvey was prepared as a project of the California Evauaion Outreach Initiative, which was
started by Commissione Dian Gruenech of the California Public Utilities Commission (CPUC).
This Initiative has a steering committee with representatives from govanment agendes, utilities,
environmental groupsand research organizations The Initiative is amed at addressng EM&V
issues in order to accelerate the implementation of energy efficiency. Thus we also thank the
initial members of the Evaluaion Outreach Initiative Advisory Committee for their ingghts and
direction on the project:

Commissioneg Dian Gruenech, Co-Char BCalifornia Public Utilities Commission
Steve Schiller, Co-Char BSchiller Conaulting, Inc.
NilgunAtamturk BCalifornia Public Utilities Commission
Marian Brown B Southern California Edison

Richard Cowart BRegulatory Assistance Project

Cynthia Cummins BUS Environmental Protection Agency
Eric Heitz DThe Energy Founddion

Steve McCarty B Pacific Gas and Electric Company

Mike Messenge B California Energy Commission

Peter Miller BDNatural Resources Defense Counal
GeneRodrigues b Southern California Edison

Art Rosnfeld BCalifornia Energy Commission

Edward VinebLawrence Berkeley Nationd Laboratory
JohnWilson B California Energy Commission

K K K K K K K K K K K K K K

Disclaimer

The opinionsexpressed in this survey report are not necessarily those of the authors, individud
survey paticipants, the Pacific Gas and Electric Company, the California Public Utilities
Commission, or member's of theEM&V Outreach Initiative Advisory Committee.

Schiller Consulting, Inc. ii EM&V Survey



Executive Summary

This report doauments a survey of energy-efficiency program evaluaion, measurement and
verification (EM&V) practices, primarily in the United States. As the level of energy-efficiency
activity continues to rise, so does theimportance of conduding evaluaionsin order to doaument
the bendits of energy efficiency. However, as important, if not more so, is ugng evauaion to
learn what works, and does notwork, in order to maximize energy-efficiency bendfits and judify
further investments. Thus the survey was intendal as a heuristic exercise to identify the
evauaion resource doauments tha are utilized and identify ggps and needs assodated with
program evaluaion.

In addition to surveying energy-efficiency programs tha are focused on saving energy, the
survey aso reviewed some programs in which efficiency is used as an emissions, induding
greenhoug gases (GHG), avoidance mechanism. This report indudes chapters tha summarize
(1) guiddines and approaches tha are used for energy-efficiency and climate mitigation
evauaion, (2) ggps and needs and (3) recommenddions There are several appendices,
induding ones that summarize California evaluaion activities and list commonly used
evaluaion resources. The survey indruments and a list of the survey respondents are also
induded in appendices.

There were 20 survey respondants (abouta 40%respon rate) from outside of California as well
as severa utility and state program representatives from within the state. Survey respondents
implement, administer and/or evaluae a wide range of energy-efficiency program types. These
indude energy-efficiency resource andfor market trandormation programs, outreach and
training, and emerging technology programs. A few respondents also reported involvement with
climate mitigaion programs, with or without an energy-efficiency element, and codes and
standads programs. The respondents also condwct a wide range of impact, cog-effectiveness,
process, and market evaludion activities. It should be noted tha the survey sample was not
scientifically drawn and cannot be consdered to be a satistically valid representation of
evauation practices or opinions In paticular, since many of the survey participants were very
experienced evaluaion professonds, the opinionsof thos with limited experience are not well
represented.

A list of the evaluaion resources used by survey respondents is induded in Chapter 2 of this
report. Some of the mog commonly referenced resources are the 2002 International
Performance Measurement and Verification Protocol (IPMVP) and the 2006 California Energy
Efficiency Evaluation Protocols. Technical, Methodobgical, and Reporting Requirements for
Evaluaton Professonals. The most commonly cited climate related protocols are the 2003
World Resources Inditute (WRI) and World Bugness Coundl for Sugainable Development
(WBCSD) Greenhowse Gas Protocol: A Corporate Accouning and Reporting Standad and the
2005WRI and WBCSD GHG Protocol For Project Accouning. Several daabases are also well
utilized by those active in the evaluaion community. These are the California Measurement
Advisory Counal (CALMAC) pulication daabase, the California Public Utilities Commission
Databas for Energy Efficiency Resources (DEER) and the Consortium for Energy Efficiency®
Market Assessment and Program Evaluaton (MAPE) Clearinghoug.
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Thefollowing genera categories of EM&V ggpsand needswere identified:

I Access to trangarent, well-doaumented, and accurate daabases with energy and peak
savings daa; savings pesstence daa, and market ddaa, such as pendration rates,
behavioral respong/market effects, and market potential data

I Training resources for current and new program evaudors, implementers and
administrators

I Congstent evaluaion guiddines with a common set of evauaion definitions
I Guidance information and tools for:

I Setting criteriafor defining andysis rigor and calculating uncertainty

I Cdculating avoided emissions paticularly greenhou® gases

I Defining congstent, cross-jurisdictiond, definitions of cog-effectiveness and
non-enegy co-bendits

I Calculating pesk demand redudions
I Adeguae funding for evaluations and evaluaion databases, such astho< listed above

Recommenddions are described in the last chapter of the report. The recommendaions
reference the need for additiond resources for the evaluaion of energy-efficiency programs.
Three categories of resources are identified: guidance doauments, daabases of evaludion related
information, and training. To fulfill these resource requirements, collaborative efforts with state,
regiond and naiond organizations indudng regulatory bodies, throughou the US and
internaiondly, are recommendead. Such collaboration should indudedevel oping improved tools
for sharing information and promotion of thar use. This can facilitate improved and cod-
effective evaluaion, which in turn should promote energy-efficiency activity.
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1. Introduction and Survey Methodology

1.1 Background

Energy efficiency isacritical resource for sugaining economic growth in California, the US and
internaiondly, paticularly in developing counties. Energy efficiency is aso a key mitigaion
strategy for addressing climate change California@® energy-efficiency programs are expected to
represent a significant percentage of the emission redudionsrequired to meet California® Globd
Warming Solutions Act of 2006 (AB32) year 2020 greenhou® gas emission gods. With the
urgency of climate changerequiring both immediate and long-term actionsand the volatility of
energy markets, the importance of efficiently usng energy in California and throughoutthe
world isclear.

There are several technica and policy issues associated with thefull use of cog-effective energy
efficiency and incorporating efficiency into energy resource programs. Having consistent,
complete, accurate and trangarent evaluaion, measurement and verification (EM&V)
mechanisms for doaumenting energy savings and emission redudionsis onesuch issue. Inded,
having effective EM&V infrastructures that doaument the energy and environmental benefits of
stationay electricity and natural gas end-use energy-efficiency projects and programsiis critical
to the success of energy-efficiency and climate mitigation programs.

In respong to this critical need, in 2006, California public agendes, utilities, environmental and
other groupsinitiated a project to support energy-efficiency EM&V best practices in California,
naiondly and internaiondly. The California Evaludion Outreach Initiative is amed at
addressing EM&V issues in order to accelerate the implementation of energy efficiency. While
thefocusis on energy efficiency as a resource, the Initiative also addresses emission redudions
assodated with energy efficiency and demand respon® to the extent the EM&V issues are
closly related. This survey project is an activity of thelnitiative.

1.2 Survey Scope

This report doauments the findings and related recommendaions of a small-scale survey of
energy-efficiency and climate mitigaion program EM&V activities. The survey isintended as a
heuristic study to direct attention, hdp define evaluaion guiddine needs and, as appropriate,
stimulate further investigaion. As such, this survey repott is an initial review of evaluaion
activities throughoutCalifornia, the US and to some degree internationdly. Thefocusis on wha
guiddines and protocols are beng used, wha general approaches are beng used, and wha ggps
and needs exist with respect to energy-efficiency resource and climate mitigaion program
EM&V.

The following two chapters summarize (1) guddines and approaches tha are used for energy-
efficiency and climate mitigation evaluaion, and (2) ggpsand needs Thelast chgpter provides a
brief list of recommendaions In addition, there are five appendices. Since this report was
sponred by a California group, thefirst appendix summarizes Californiainvestor-owned utility
(I0U) and municipd utility program evaluaion activities, the California Enegy Commission®
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related programs, induding the State@® codes and standads programs, and, briefly, California
climate change mitigaion programs. The second appendix lists people and organizations that
paticipaed in thesurvey. Thethird appendix lists references and resources, induding a sample
of Web sites for evaluation doauments and resources, and thefind two appendices offer thedaa
collection survey ingruments used.

1.3 Survey Methodology and Participants

In order to meet the survey® abovelisted primary objective, data were collected through
telephoneinterviews with indudry experts, written surveys of energy-efficiency and evaluaion
and program professionds (both conailtants and project managers), and seconday research
ugng indugry Web sites, EM&V protocol/guiddine doauments and prior studies. Two of these
studies are the very valuable naiond energy efficiency best practices study conduded by
Quantum Conaulting for the CPUC (Quantum 2004) and the Northeast Energy Efficiency
Partnership@ evaluation protocol survey report (NEEP 2006)

Two survey ingruments were designed to solicit and capture information on the use, and ggps
and needs of indudry EM&V guiddines and protocols. Onewas for evaluaion conailtants and
anothe for program administrators or individuds representing indudry organizationssuch as the
American Counal for an Energy-Efficient Econonmy (ACEEE). The survey ingruments
collected information on three main areas. program or portfolio type, EM&V information, and
EM&V needsand gaps Thesurvey indruments are foundin Appendices D and E. Inpu onthese
ingruments and suggestions for additiond survey paticipants were ganeed in telephone
interviews with a select group of experts with considerable experience as evaluaors, developas
of EM&V guiddines and/or authors of other reports on protocol use. These same interviewees
provided respongs to survey questions as well.

Find survey indruments were e-mailed to 24 evaudion conailtants and 22 program and
organizationd representatives (for programs outside of Caifornia). These potential survey
paticipants were selected because of either their expertise or experience as an evaluaion
professond and/or because they were energy-efficiency or program managers in the US or
Canada Completed surveys were received from 16 of the conaltants and four
program/organizationd representatives. A list of respondants and interviewees is found in
Appendix B. The Appendix B list indudes California survey respondents who were contacted
directly.

It isimportant to undestand that this survey was not based on any form of statistical sampling of
participants or attempt to segment the paticipants by type of programs, experience, evaudion
philosophies or the like. Almog al of the survey respondeants are expeienced evaudion
condlltants or program manages/evauaors. Mog of theless experienced people who were sent
surveys declined to paticipae. Thus over-genegalizing the results is not recommended.
Ingead, the survey provides information on trendsand issues and provides a sense, but not a full
picture, of how energy-efficiency evaluaion is conduded. The ggosand needs, in particular, are
from the perspective of very experienced energy-efficiency evaluaion professonals b athough,
they were asked to consder thar needsas well asthose with lessor noEM&V experience.
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2. Energy-Efficiency and Emissions Avoidance Program Evaluation
Guidelines And Approaches

2.1 Energy-Efficiency Program Evaluation

Surveys of over 20 energy-efficiency professonds, representing efforts across many US states
and Canada, led to the discernment of thefollowing paterns

2.1.1 Program/Portfolio Summary

The vast mgority of respondents implement, administer and/or evauae energy-efficiency
resource and/or market trandormation programs. Energy-efficiency outreach and training, and
emerging technology programs were also well represented in the survey. Only a few
respondents reported involvement with climate mitigation programs,* with or withoutan energy-
efficiency element, and codes and standads programs. Limited nunbers of therOprogram
types were aso listed, induding renewables acquisition programs and thos used to document
climate impectsto jugify emission avoidance credits.

There was an even distribution of respongs across program administrator/implementer types of
Qutility, Onotfor-profitOand Mther, Oind uding teams of state govenment and private firms, and
state gove'nment and not-for-profit organizations

Mog respondentsOprograms or programs evaluaed targeted QillOprimary market events (new
condrudtion, retrofit, and cusomer eduction and outreach), and GlIO end-users markets
(residential, residential low income, commercial, indudrial, agricultura and public facilities).
When GillOwas not selected, residential low income tendad to be the end-user market excluded.
Some aso reported targeting btherO primary market events induding opeaations and
maintenance, and equipment replacement.

Program obijectives varied somewha, butall induded specified energy-savingsgods (kW, kwh
and therms), mog with alonge-term god of meeting future energy needsand improving system
reliability. Severa also specified gods to improvethe environment andlocal econonies, as well
asthehealth and well-being of local communities.

2.1.2 Evaluation Summary

When reviewing this portion of thereport it isimportant to remember tha the survey isnota
Gientific surveyObut more of a semi-randomsampling of mogly experienced evaudion
congdlltants and managers.

m Evaluation “Philosophies”
Only program and organizationd representatives were asked questions specifically on evaluaion
hilosophyO induding quaies on evaudion frequency, requirements, budgeés and
implementers.

! Although anecdotal information indicates a great deal of interest in greenhouse gas (GHG) mitigation programs
involving energy efficiency.
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All these respondents reported that evaluaions were conduded on an ongoing and/or annud
basis and were required by externd bodies (e.g., regulators) and/or interndly by the program
implementer/administrator. In 75 percent of cases, evaluaion results had to be approved by
externd parties.

Outside of Cdifornia, EM&V budgés ranged from 1.62 percent - 3.1 percent of oveal
program/portfolio budge, and from $1.3 M - $3.6 M. However, the largest nonCalifornia
EM&V budgé ($3.6M) did not correspondto the largest percentage of overall budgé, but only
about 2.1 percent of budge. In California, the evaluaion budget for the 2006-2008 IOU
programsis $163M or about7.6 percent of authorized program funding.

All respondents reported tha third parties were used to evaluae thar programs/portfolios
Generdly, these third parties were managed by the program implementer/administrator who had
chosen the third paties through a competitive bid process. In a few cases, internd resources
were also used for M&V and market research. Althoughthird paties were used for program
evauaion, al respondents dso used EM&V information resources themselves, induding
internd staff and government agendes.

m Evaluation Objectives & Approaches

The majority of respondents conduded process, impact and market evaluaions Some indicated
tha othe types of studies were aso performed, induding technology evaluaions demand
respone and renewable program evauaions produd and service development evaudions
management audits and assessments, ne-to-gross ratio and spillover studies, econonic bendit
andyses, emission redudion andyses and program theory and logic studies.

All respondents had evaluaion objectives of documenting energy savings verifying cog-
effectiveness and improving program performance. Half of thos surveyed aso aimed to
doaument emission redudions None reported udng evaluaions specificaly to confirm
peformance for approvd of payments or assessing of pendties. However, for some
performance contracting programs this is clearly a fundion of the measurement and verification
activities.

In addition to energy bendfits, respondents reported tha they are now measuring such non
energy bendfits as job creation, net econonic benefits, environmental bendits (induding GHG
emission redudionyg, health and safety, water savings community nuisance (e.g., reduced dust),
market trandormation and produd improvement. The approaches beng used for these
evauaions are likely worthy of further investigaion to inform other potentia similar
evauaions

When evaluaing savings from projects, mos respondents use a combinaion of sample and
cenaus All make adjustments to calculate net (versus gross) savingsb athoughit is known that
in some states, only gross savings are calculated. A variety of ne-to-gross consderations and
factors were reported such as adjugments for switch reception and signd trangmission (for
resdential direct load control), free-ridership (naturally-occurring adoption), and market effects
such as spillover.
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Onerespondent stated that net impects are calculated for all programs on an annud basis, usng a
screening process tha allows evaludors to sort programs into a continuum ranging from
paticipant-based to market-based andysis. This screening and sorting is based on how
programs are designed and ddivered and what daa are available. Full attribution (ne-to-gross
ratio, NTGR) congsts of measurement of free-ridership, and participant and non-participant
spillover. For this respondent, market-based andysis occurs only when there is evidence tha the
program is likely to have influenced the broader market in measurable ways.

Mog respondents felt that their EM&V objectives were generaly being met in many, if notall,
ways and tha EM&V activities provide (at a minimum) ingghts into or (in best case) a solid,
defengble basis for assigning full or partial credit to program achievement. The evauaion
results are also used for program improvement. Respondants indicated tha when EM&V
activities did not meet thar objectives it was usudly because the evaluaion objectives were not
clearly stated from the beginning at thehighest levels and evaluators are not given clear guidance
from regulators and political leaders. Budge concerns mos usudly peceived insufficient
evauaion funding, were aso very common.

= Evaluation Guidelines

All respondents reported usng at least one EM&V protocol or guiddine doaument, and many
reported usng severa, athough some are not required to do so. The requirement of EM&V
protocol or guiddine doauments did nat appear to correspondto the type of program/portfolio
evauaed, but rather more to the general evaluaion philosophy, available funding and region®
overall level of commitment to energy efficiency as indicated by the history of, scope of and
funding provided for programs and related legidative activity. Mog respondents indicated a
bdief in the need to accurately measure, verify and evaluae program results, but many felt
limited by theamountof resources available to condu¢ EM&V.

Almog 60 percent of respondents use the International Performance and Verification Protocol
(IPMVP) (EVO 2002) which is required by two and referred to by four of the US states from
which respongs were received, and is required by the Ontario (Canadad Emission Trading Code
for energy-efficiency set aside credits. It should also be noted tha some other guiddine
doauments (e.g., the FEMP M&V Guiddines V 2.2 (US FEMP 2000) ASHRAE Guiddine 14
(ASHRAE 2002)and the 2006 Cdlifornia Energy Efficiency Evaluaion Protocols (CPUC 2006)
are based on and/or intended to be compaible with the IPMVP. Users feel the IPMVP to be a
citable source to suppot decisonson M&V, providing a usful genera framework of options
and ddfinition of terms. The IPMVP is the leading internaiond standad in energy-efficiency
M&V protocols. It has been trandated into 10 languages and is used in more than 40 counties.

Half of respondents use the 2006 California Energy Efficiency Evaluation Protocols (California
Protocols) (CPUC 2006 which is required for evauaionsof pog-2005 California IOU energy-
efficiency activities. Comments on the mog useful aspects of the 2006 California Protocols,
which one respondent called Gtate of the art protocolsO for resource acquisition programs,
tendad to center on its intentiond flexibility married with its detailed Gpelling outOof such
thingsas therequired level of rigor for project types, reporting requirements and reporting table
formats. This combinaion makes it ussful for comparing and contrasting methodsand andysis
to beter defend results and establish relevancy and credibility. This same detailed and yet
flexible approach led some to feel tha the 2006 California Protocols are also important as a
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resource for attempts towards congstency on a naiond and internaiond basis for program
impects that are going to be used to judify public and private funding for issues such as climate
change The 2006 California Protocols reference to required resource doauments and data
sources was aso founduseful. However, some respondents a so felt that adheence to the 2006
Cdlifornia Protocols increased scopeand codsto the point of beng prohibitive. Some usersfind
the 2006 California Protocols wanting in the areas of showing a path from program evaudion to
GHG credits or certification, and its discussionsof skills required andindirect impacts.

The 2004 California Evaluaton Framework (CPUC 2004) from which the 2006 California
Protocols grew, is aso used by close to half therespondants. Onerespondent called it an overal
QreatOreference doaument, and the most comprehensive evaluaion framework yet developed.
Respondants commented on its strong impact evaudion, sampling, error ratio and cods-
effectiveness sections, appendices and bibliography. Others reported it as a good (orimerOand
training tool for new andysts. However, at least one respondent didn®fedl it was Qup to the
GHG task.O

The 2001 Framework for Planning and Assessing Publicly Funded Energy Efficiency (Sebold
2001) prepared for CalifornialOU Pacific Gas and Electric Company (PG& E) and used by over
a quater of respondents, was similarly praised as a strong reference doaument and training tool,
and as a citable source for suppot decisonson M& V.

Twenty-five percent of respondents refer to the California Demand Side Management Advisory
Committee (CADMAC) Protocols and Procedures for the Verification of Cods, Bendfits, and
Shaeholder Earnings from Demand-Side Managenent Prograns (initially adoped by the
CPUC in 1993 for us in Cdlifornia and with subssquent revisons until 1999) induding its
Appendix J QQuality Assurance Guiddines for Statistical, Engineering, and Self-Report
Methodsfor Estimating DSM Program Impacts ModdsO(CPUC 1998)

The Technical Reference Manual (TRM), prepared by Vermont Energy Investment Corporation
(VEIC) and required in Vermont, and Northwest Regional Technical Forum (RTF) doauments
were each used by abouta fifth of respondeats. While no specific comments were submitted on
the TRM, the RTF was lauded as having valuable savings modds, deemed savings values
(primarily for the northwest US), good deailed doaumentation and numerous evaluated
technologies. However, some felt it was only a good starting point and reference, which can be
difficult to use to get to regiond conenausamong paties, and onerespondent foundits up-keep
and organization to be Gugpect.O

The 1999 Guiddines for the Monitoring, Evaluation, Reporting, Verification, and Certification
of Energy-Efficiency Projects for Climate ChangeMitigaton (LBNL 1999)was reported used by
13 percent of respondents, but no comments were offered onit specifically.

The remaining doauments either asked about in the survey, or specified as an theO
protocol/guiddine doaument by respondents, were each referred to by four to eight percent of
respondeants. Of these, the ASHRAE Guiddine 14 (ASHRAE 2002 was noted as providing a
good definition of uncertainty calculations and the 2000 FEMP M&V Guiddines (US FEMP
2000) as having useful specific ECM guidance. The 2004 New Jersey Clean Energy Program
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Protocols to Measure Resource Savngs which is required in New Jersey, was described as a
doaument tha clearly defines the assumptions inputs and algonthms used to calculate energy
savings The 2006 Protocols for Estimating the Load Impads from DR Program (CPUC,
Protocols for Estimating, 2006) proved hdpful to one respondet in determining appropriate
protocols for demand response, as they differ from energy-efficiency evaluaion. EPRIG 1991
Impad Evaluation of Demand-Side Management Programs, Volume 1: A Guide to Current
Practice (EPRI 1991) was noted as useful for statistics and adjusting engineering modds for
impact evaludions

Table 2.1: EM&YV Protocol/Guideline Documents Used and Required*

Protocol/Guideline Document Percent of States Requiring Use
Respondents
Reporting
Use
2002Internaiond Performance 58% New Y ork (for commercial
Measurement and Verification performance program), Texas
Protocol (IPMVP) (note: thefollowing states refer to
IPMVP, butdo not require it:
Idaho, Montang Oregon,
Washington)
Also required by the Ontario
Emission Trading Codefor EE set
asidecredits
2006Cadlifornia Energy Efficiency 50% California (IOUs for pog-2005
Evaudion Protocols: Technical, energy-efficiency activities)
Methodobgical, and Reporting
Requirements for Evaluaion
Professionds
2004 Cadlifornia Evaluaion 46%
Framework
2001[Cdlifornia] Framework for 29%
Planning and Assessing Publicly
Funded Energy Efficiency
Programs
CADMAC Protocols and 25% California (IOUs) Dinitially
Procedures for the Verification of adopied by CPUC Decison 93-05
Codgs, Bendits, and Shareholder 063, with subequent revisions
Earningsfrom Demand-Side pursuant to Decisions94-05-063
Management Programs, induding 94-10-059,94-12-021, 95-12-054,
its Appendix J. Qudity Assurance 96-12-079,98-03-063and 99-06-
Guiddinesfor Statistical, 052
Engineering, and Self-Report
Methodsfor Estimating DSM
Program Impacts Modds (last
revised in 1998)
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Protocol/Guideline Document Percent of States Requiring Use

Respondents
Reporting
Use
Northwest Regiond Technical 17%
Forum (RTF) doauments
Technical Reference Manud 17% Vermont

(TRM) (prepared by Vermont

Energy Investment Corporation)
1999Guiddines for the Monitoring, 13%
Evaluaion, Reporting, Verification,

and Certification of Energy-

Efficiency Projects for Climate
ChangeMitigaion (prepared by

LBNL for USEPA)

2004 Protocols to Measure 8% New Jersey
Resource Savings(New Jersey

Clean Energy Program)

ASHRAE Guiddine 14 8%

US DOE FEMP GuideV 2.2 8%

WRI/WBCSD GHG Protocol for 8%

Project Accouning

2005Program Savings 4% Connecticut

Documentation (PSD) (prepared as

pat of C&LM plan filing)

2006US Dept of Energy EERE 4%
Guidefor Managing Generd

Program Evaudion Studies
2006Protoools for Estimating the 4%
Load Impacts from DR Program

1991 1mpact Evaluaion of 4%
Demand-Side Management

Programs; Volume 1. A Guideto

Current Practice

* Table based on survey responses and secondary source documents including the above-mentioned NEEP report on
EM&V protocolsin the Northeast US (NEEP 2006) and the 2006 Nationa Action Plan for Energy Efficiency (US
EPA 2006).

Othe resources reported as bang used to prepae program EM&V requirements indude
databases (e.g., utility savings databases, California® DEER daabase), codes and regulatory
doauments (e.g., 2002Enegy Consrvation Congruction Code of New Y ork State and EPACct),
previous evaluaions and related annud reports, software, primary statistical reference books
(paticularly those cited in protocol and guiddine doauments), and quditative choice andysis
training doauments.

Since the focus of this survey was the United States and Canadian activities there was not much

Schiller Consulting, Inc Page 10 EM&V Survey



awareness of other internaiond activities assodated with evaluaion. For example, in Europe
onenotable doaument is the evaluaion guidebook prepared by the Internaiond Energy Agency,
Evaluatng Energy Efficiency Policy Measures & DSM Progranmes (IEA 2005) Anothe
European activity is the ongoing effort assodated with Directive 200632/EC of the European
Parliament and of the Counal of 5 April 2006 on Enegy End-Use Efficiency And Energy
Services. This Directive sets savings gods for membe counties and there has been a
subsquent evaluation effort established. More information can befoundon the European Union
portal site, EUROPAQat http://ec.europaeu/energy/demandfindex_en.htm.

2.2 Climate and Emission Program Evaluation of Energy Efficiency

Enegy efficiency avoids emissions by lowering the demand for fossil fuds used in the
produdion of electricity and/or thema energy. Historically, emissions avoidance from
efficiency projects have been described only subjectively, not systematically, as a nonquantified
bendfit. However, with the development of emission trading programs and othe environmental
market mechanisms, there is now an oppotunity to (a) utilize efficiency projects as pat of
effective emission control strategies, and (b) moneize the emission redudion bendits assodated
with energy efficiency (Schiller 2006) While criteria pollutants such as Carbon Monoxide
(CO), Nitrogen Dioxide (NO,), particulate matter (PM19 and PM25), and Sulfur Dioxide (SO,),
as well as toxic pollutants such as Mercury (Hg) can aso be avoided by energy efficiency,
recently there has been a inareasing focus on greenhoug gas emissions prindpdly Carbon
Dioxide (CO,). Energy efficiency is particularly important for the energy indugry because
approximately 61 percent of al human indued (anthropogenic) GHG emissions (and about 75
percent of al CO, emissions) come from energy-related activities (the breakout of energy related
GHG emissionsis estimated at: electricity and heat 40 percent, trangort 22 percent, indugry 17
percent, other fud combudion 15 percent and fugitive emissions6 percent) (Baumert 2005)

Several existing emission control programs that address the stationay energy produdion
indudry have long recognized the value of energy efficiency. The US Acid Rain Program and
the US NOx SIP Cal Program indude specific mechanisms for induding efficiency as a
pollution recognition mechanism. Each aso has evaluation guidance tools for calculating
redudions (US EPA 1995 2007. However, there has been limited guidance specificaly
available for calculating avoided GHG emissions Thisis starting to change with some activities
a the state and nationd levels, and internaiondly.

These greenhou® gas/energy-efficiency evaluation activities revolve aroundwha are generally
known as project protocols Bguidance or requirements for how to cal culate emission redudions
from specific GHG mitigation activities. Simply speaking, the process for calculating emission
redudionsfollows this format:

1. A basdineisdeinad tha takes into accountconsderationsof wha would have
occurred in theabsence of the energy-efficiency activity;

2. With the project or program implemented, a project level of energy consumptionis
defined;

3. Energy savingsare deermined by comparing baseline and project energy
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consumption; and

4. Emissionfactors are applied to energy savingsin order to determine avoided
emissions

Table 2.2 bdow lists some of the climate-related programs and activities for which project
protocols have been developed or are unde congderation.

Table 2.2 — Emissions-Related Program & Activity EM&YV Protocols:
A Selection of Those Existing & Under Consideration

Program or
Entity
U.S. Acid Rain

Program

U.S. EPA NOk
State
Implementation
Plan (SIP) Call

U.S. EPA )
ENERGY STAR
Programs

TheClimate
Trug

Program/Entity Description

Created by Congressin Title IV of the
1990Clean Air Act Amendments. The
overall god of theprogram isto achieve
significant environmental and public
health benefits throughredudionsin
emissionsof SO, and NOy, the primary
causes of acid rain. Specificaly, the
program seeks to limit, or @ap,0S0;
emissionsfrom power plants at 8.95
milliontonsannudly startingin 2010,
authorizes those plants to trade SO,
allowances, and reduces NOx emission
rates. In addition, the program
encourages energy efficiency and
pollution prevention.

A multi-state program to reduce NOy tha
indudes avoluntary provision for states
to set asde emission allowances for
renewable energy and efficiency projects
and programs.

TheU.S. EPA hasavariety of ENERGY
STAR programs, such as labding and
housng.

An Oregonentity tha provides
greenhou® gas offset projects for
indugry, utilities, andindividuds.

Protocol Title/Status/
Description

Congervation Verification
Protoools. A Guidance Document
for Electric Utilities Affected by
the Acid Rain Program of the
Clean Air Act Amendnrents of
199Q Preparedin 1995.

CEvaluation, Measurement and
Verification of Electricity Savngs
for Determining Emission
RedudionsO Prepared by
Schiller Conaulting and to be
published by EPA in 2007

A summary of EPA/DOE

ENERGY STAR program evaludion
isin thisreport:
http://www.epagov/appdsar/pdf/
CPPD2005@mplete.pdf.
TheClimate Trug is establishing
some project protocols, they
expect to indudesome for
efficiency.

Schiller Consulting, Inc
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Program or
Entity

Texas SIP

UNFCCC
Clean
Development
Mechanism
(CDM)

Wisconsn
Focuson
Energy
Program

World
Resources
Inditute (WRI)
Greenhou®
Gas Protocol
Initiative

Lawrence
Berkeley
Nationd
Laboratory
(LBNL)

Program/Entity Description

This plan indudes a credit of 0.5 tongday
NOy emissionsredudionsfor enactinga
building codetha indudes specific
energy-efficiency requirements for new
condruction.

For signes of theKyoto Treaty, thisisa
program tha allows GHG emittersin
developal counties to Qake creditOfor
GHG redudion projects (or programs)
they implement in developing countries.
This provides dud benefits of low-cog
emission redudion programs and
expertise and technology export
oppotunities for developed counties and
sudainable development, infrastructure
improvements for developing countries.
The State of Wisconsn has reported
estimated emissionssavings NOx, SOX,
CO, and Hg fromits Focuson Energy
efficiency efforts. The State@® work
indudes estimates of the potential value
of tradable emission credits producd by
Focuson Energy programs.

A multi-stakeholder partnership of
busnesses, NGOs, govenments and
others convened by the WRI and the
World Bugness Counal for Sugainable
Development (WBCSD). Itsmissionisto
develop interndiondly accepted
accouning and reporting protocols for
corporate emissionsinventories and
greenhou® gas mitigdion projects and to
promote thar use by busnesses, policy
makers, NGOs and other organizations
LBNL developead a guidefor the US EPA
tha describes ageneral process for
defining and validaing emission
redudionsfro energy efficiency programs

Protocol Title/Status/
Description

Thisprogramisin place.

There are afew methodobges
tha have been developeal for
CDM energy-efficiency projects.
See Arquit 2006for summary of
CDM energy efficiency activities.

Thiswork isnow being updded.

TheWRI Initiative® Corporate
Accouning andReporting
Standard, and Project Protocol
are themog well known of the
number of protocol efforts
specifically assodated with
doaumenting GHG baselines, and
to alesser degree redudions An
electricity sector protocol isbang
prepared by WRI.

1999Guiddinesfor the
Monitoring, Evaluation and
Reporting, Verification, and
Certification of Energy-Efficiency
Projects for Climate Change
Mitigation

Schiller Consulting, Inc
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Program or
Entity

Cdifornia
Public Utilities
Commission
(CPUC)
Initiatives

PG& E
Voluntary
Climate
Protection
Program
(ClimateSmart)
State GHG
Registries

Nationd
Action Plan for
Energy
Efficiency

Program/Entity Description

These initiatives indudethe addition of CO,
cods and risk to energy procurement
decisionsand a carboncap for investor-
owned utilities.

In the spring of 2007,PG& E will launch
ClimateSmart, avoluntary program that will
allow its cusomers to take actionto reduce
greenhou® gas emissionsand make thar
home or office energy use "climate neutra .”

A few climate (GHG) registries have been
established by US States. The mog
prominent is the California Climate Action

Registry.

TheAction Plan was established to suppott
energy-efficiency activitiesin the United
States.

Protocol Title/Status/
Description

TheCPUC isinvestigding
developing emission redudion
estimates from its portfolios of
energy-efficiency programs by
applying emission factors to
energy savings

There will be project protocols
for this program prepared by
the California Climate Action
Registry.

TheCadliforniaRegistry has
prepared project protocols, but
noneon enegy efficiency to
dae. Therewill likely be
protocols developed by the
California Registry or others,
induding the new Multi-State
Climate Registry.

An Enegy Efficiency Program
Evaluaion Guideisbeng
prepared for publicationin
2007.

Schiller Consulting, Inc
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3. EM&V Gaps And Needs

Gaps and needs were identified from survey respongs and through convesations with
evaluaion experts across the United States. These are summarized in Table 3.1 and discussed
bdow.

Table 3.1: EM&YV Gaps and Needs Summary

Consstent evaluaion guiddines with common set of evaluaion definitions
and references to othe evaluaion resources

Access to trangarent and accurate daabases of energy savingsand savings
persistence data for variousproject and technology types

Market daa, such as pendrationrates, behavioral research/market effects, and
potential data for determining baselines and market net-to-gross ratios

Guidance information and tools for:
I Setting criteriafor andysis rigor and calculating uncertainty
I Cdculating avoided emissions paticularly greenhou® gases
I Cdculating cog-effectiveness
I Cdculating non-energy, co-bendfits
I Cdculating peak demand redudions

Training of current and new program evaluaors

Adequae funding for actud evaluaionsand evaluation databases

3.1 Guideline Consistency

Respondents were divided in thdar opinions on the need for crossjurisdictiond guiddine
consstency. While amgority did feel that consistency was important, afair nunbe had either
mixed feelings or disagreed altogeher. Not unexpectedly, those working in roles tha call for
inter-regiond/internaiond interactionsand transactionsfelt more strongly abouta congstent or
harmonized set of evaluaion guiddines. This became particularly evident for thos working in
the area of GHG emissons As one respondeit put it, Genergy is pretty much a globd
commodity, at least in its waste (CO,).0 The ability to effectively compare, aggregae and
communicate program results was a common theme among proponeats of congstency. Other
arguments for consstency induded the avoidance of wha some felt was time wasted in debaing
which of Qluding approachesObest suits a given application.

Some respondants felt that consstency was appropriate and important for naiond legidative and
policymaking purposes, but tha state (or regiond) policy decisornrmaking only caled for
statewide guiddines, as determined by each given state. Others bdieve congstency isvauablein
theory but impossible or meaningless in practice, noting tha local daa, needs scae, budges,
market conditions and other factors make only the broadest and mos prindple-focused (as
oppod to formulaic) guiddines meaningful and broadly applicable.
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Thos tha stated tha congstency was not appropriate arguel tha different statesregionshave
very different funding levels and somewha different information needs making it wrong-headed
to impose uniform evaluaion guiddines across all states. Further, those in oppostionfelt tha the
technical appropriateness of evaluaion guiddinesis more important than ther congstency.

Lastly, given the wide variety of energy-efficiency resources and program types, as well as the
range of evaluaion budges, having a single document tha is both sufficiently detailed and
applicable to al program typesis not practical. Thus any form of a evaluaion protocol would
still be open to interpretation by users, as is true with the IPMVP. Neverthdess, the value of a
program evaluaion gude as a central resource and educationd resource is generally accepted.

3.2 Information and Processes
3.2.1 Data Tracking and Databases, Tracking of Evaluation Results

While opinionson the value of guiddine consstency proved to be mixed, there was a consistent
call for improved information sharing as well as tools to facilitate this information sharing. In
orde to make cog-effective use of the typically limited planning and evaluaion resources,
evaluaors expressed a need for well maintained energy-savingsdaa and daabases, for as many
efficiency measures as possible, at a level of qudity tha ensures confidence in the daa, and
which eliminates the need to Qeinvent the wheel Owith each evaludion effort. Addtiondly,
respondents felt that database produds should conform to a universal standad for data entry and
compdaibility with any other databases.

A common refrain was on theimportance of trangparency in daa assumptions In the words of
onerespondent, there are Qoo many black boxesOrelated to assumptions made for calculations
and estimates of savings To make theinformation shared have meaningful value, trangarency
in how results are reached and clear definitionsof terms used is essential. Of paticular interest
are deemed or stipulated savings vaues and savings pasistence daa for common energy-
efficiency measures.

Caifornia@ Database for Enegy Efficiency Resources (DEER) was mentioned by severa
respondents as an example of such an information source Babat an incomplete resource. Those
working with energy-efficiency efforts outside California, and without such a tool a thar
disposal, pointed to it as the type of ingrument tha would make ther EM&V activities more
meaningful and effective. Those working within California noted tha the DEER daabase has
issues tha need to be resolved soon, as regulations are making prescriptive and calculated
savingsof increased importance.

3.2.2 Billing Data
Some respondents expressed a need for expanded access to and use of billing daa to evaluae
program impacts. While billing daa can be used to suppot large statistical modds of program
impacts, for many it has proven time-consuming and laborousto access and integrate it.

3.2.3 Defining Market Penetration of Efficient Equipment/Measures

Almog forty percent of the respondents indicated a need for resources to hdp define market
pendration of efficient equipment and measures. Some expressed interest in an expanson of
related market tracking studies to establish a baselinefor specific programs as well as to evauate
the effectiveness of market trandormation efforts. However, many noted the need for improved
coopeation among market players (induding retailers and manufacturers) to gan access to
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market data. Nationd appliance tracking daa and market penetration data on avariety of end-use
produds were noted as bang of particular interest and value Strategies for measurement when
daaavailability poses chdlenges were adso called for.

3.3  Calculations & Assumptions

3.3.1 Defining and/or Adjusting Baselines:
Over hdf of respondents expressed conaern about issues related to the identification and
quantification of appropriate baselines. Respondents pointed to the difficulty of isolating
impacts of individud programs and measures in the current environment, where there is such a
widerangeof initiatives affecting produd availability and consumer respon®.

Some felt tha the real need was not for andytical work in this area, but for investment, stating
tha unde-funding of on-site data collection is a consderable problem. Oneevauaor stated that
there is a paticular need for such daa collection to meet the increasing demand for potentia
studies.

It should be noted tha defining the appropriate baseline for an energy-efficiency program may
be different tha the definition for an emission redudion program. This would be primarily due
to the question of whether avoided emissionsare truly additiond, given the number of energy-
efficiency incentive programs required by states and regulatory commissions

3.3.2 Calculating Net-to-Gross (NTG) Ratios & Issues of Free-Ridership:

Almog hdf of respondents claimed a need for additiond information or suppot in these areas.
Some pointed to the need for improved methodsof estimating true net impact, induding market
effects, claiming tha old modds of NTG and free-ridership no longe apply in many states with
advanced energy-efficiency programs. Some respondents felt that rather than smply increasing
the effort to develop estimates of NTG and free-ridership, a new, congstent and effective
framework for assessing program and market impacts should be developead. Others felt tha the
root of the problem was the data and how they are collected, rather than the calculation tools.

A nunmbe of respondents felt that the many of terms themselves (e.g., free-rider, ne-to-gross and
spillover) and the way they were discussed were the problem in this area. These respondents
suggested better definitionswould be useful and tha a re-framing of the evaudion structureis
needed.

34 Definitions

Similarly, over a third of respondents felt tha a clear, consstent set of EM&V terms and
dedfinitions needs to be developel for naiond, if not globd, use. Many pointed out tha
incongstent use of terms made it difficult to share information in a meaningful way or, in some
cases, to follow guiddines.

3.5  Program Cost-Effectiveness Analysis

Forty-five percent of respondents reported a need for additiond information or suppot related to
program cog-effectiveness andyses. Some felt that new indudry software would bevaluable, as
would cog-effectiveness tests that value al key effects, and not merely Qlollars in and energy
saved.O Others suggested tha there is inconsistent use of the Total Resource Cost (TRC) test
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across the US, and felt tha standad tests were needed, particularly to take into account GHG
values.

3.6  Uncertainty Analysis

Approximately forty percent of respondents see uncaertainty anadysis as an area needing
information suppot for both energy-efficiency and climate mitigaion program evaludion,
feeling tha it is difficult to do in a meaningful way. Some called for the establishment of
nationd standads for the level of reliability and persistence tha is acceptable to utilities and
utility commissions and the development of guiddines to teach andysts how to peform
uncertainty andysis correctly. Many felt it a crudal area tha every jurisdiction needs to
consde. Onerespondent also felt tha supply-side andysis for avoided cods should use smilar
methodsfor calculating uncertainty in future power/fud cods, claiming tha while all resources
have uncertainty, demand-sideresources seem to be hdd to ahighe standad.

3.7  Measuring Non-Energy Benefits/Factors

As enegy-efficiency programs and projects continue to inaease in scope and political
importance, so too does the scope of related benefits bang measured and promoted. The public
and policy makers are increasingly recognizing tha saving energy is not the sole ben€fit of
energy efficiency. Many respondents reported tha they are now measuring such nonenergy
bendits as job creation, net economnic benefits, environmental benefits (induding GHG emission
redudiong, hedlth and safety, water savings community nuisance (e.g., reduced dud), market
trandormation and produd improvement. Othe studies report on congderations of such factors
as employee and student performance, and occupant comfort levels and general well-bang.

3.7.1 Emissions Factors

While few respondents reported evaluaing GHG emissionsfactors, many indicated a need for
such work, and an increase in indugry conference sessons and pgpe's would aso seem to
indicate this. Clearly there is a need to bridge energy-efficiency and GHG emission redudion
evauaion. Cdifornia, which is expecting a significant percentage of its target redudionsin
GHG to come from energy-efficiency program impacts, provides a good example of why.
Respondants specified a desire for evaluaion protocols tha define a pah to reliably credit
avoided GHG emissionsat the program (versus project) level.

3.7.2 Social Behavior

While a minority (approximately a third) of respondents felt this was an issue tha needed
attention, those who did felt passionaely tha thisis a very big B pehgs the biggest - gegp tha
needsto befilled. Respondentsidentified aneed for inareased evaluaion activities tha focus on
assessments of both the broader market impeacts of programs and the consumer perceptionsand
behavioral responses to those programs. For example, utilities in California would like energy
savings credits for ther educiond efforts. Understanding behavioral effects becomes
increasingly important with therealization tha there isa need to conserve as well asto beenergy
efficient as aggregae use keeps growing. Some suggested there was much to be learned in this
areafromother soda marketing efforts.

3.8 Measuring Long-Term Program Effects, Persistence

Approximately hdf of respondents indicated that this was an important area tha caled for
additiond suppot for both energy-efficiency and climate mitigaion program efforts. Indeed, in
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orde to assure longterm change longterm effects mus be undestood In some regions
measuring persistence and long-term effects has received less attention than others areas to date
and it would be valuable to provide examples of best practices or results from other regionsfor
compaative purposs. It was suggested tha pooling daa and resources naiondly or regiondly
would prove ussful.

In Cdifornia, there has been relatively little effort invested in evaluaing the persistence of
efficiency measures since the completion of the persistence studies assodated with the 199497
IOU programs. Some respondents expressed a need for additiond evaluaion studies to
supplement these earlier efforts.

3.9 Training

The issue raised mog consistently by California program respondeants was the shortage of
qudified staff and consultants. Theincrease in evaluaion activities both within California and
in other states has resulted in a shortage of qudified professonds. A variety of initiatives could
hdp address this issue induding collaboration with academic inditutions development of
educationd materias, andfinanda suppot of academic programs.

Othe respondents felt that training regulators on EM& V issues was of especial importance.

3.10 Budgeting & Costs

Budgding and managing resources was an issue raised for enegy-efficiency EM&V. While
mog respondents agreed tha controlling cods was aways important, concerns about overall
lack of budge proved to be more of an issue Funding levels proved a common source of
frugration for respondents. Many felt tha EM&V efforts have been congstently (and grossly)
unde-fundal for the level of reliability requested or required. Some suggested that evaluaion
funding should be based on developing a multi-year strategic plan to meet overall and program
specific gods, objectives and metrics at an acceptable level of rigor, stating tha funding is too
often a victim of an arbitrary percentage of total funding. This common concern should be
somewha baanced by the realization that the survey respondents were primarily evaludion
professonds and advocates and tha one respondent felt tha efficiency evaudion was
overemphasized compared to supply-sideresource evaluaions

3.11 Miscellaneous EM&YV Issues

3.11.1 Preparing EM&YV Guideline/Requirements for Programs/Portfolios
Some respondants felt that, in general, regulators and/or policy makers should establish statewide
evauaion requirements. A need for boilerplate guiddines/protocols that can be easily adgpted
to specific programs and policies was also identified.

3.11.2 Guidance on M&YV for Individual Projects
While the IPMVP was noted as a good resource for guidance of M&V for projects, some felt
additiond training was needed to hdp undestand the IPMVP and how it can be applied.

Schiller Consulting, Inc Page 19 EM&V Survey



3.11.3 Demand Response EM&V
Several respondents identified a need for more suppot on and improved methodsfor measuring
(and defining) demand or peak impacts, and demand respone benefit/cod test guiddines. A
recent ACEEE report highlights this conaern (ACEEE 2007)

3.11.4 Balancing Demand-Side and Supply-Side Evaluations

One of the respondents wrote about a concern tha many in the energy-efficiency field have
discussed B incongstent levels of evaluaion for supply-side versus demand-side investments.
This respondant felt troubled by the sense that energy efficiency has congstently been hdd to
much more stringent independent monitoring and evaluation scrutiny than amost anything else
utility companies do in the course of thar opaations Specificaly, the respondent felt tha this
Qeflects the fact tha energy efficiency has been something that utilities have generaly not
wanted to do, so [regulators] have demandel levels of proof not applied to any other area of ther
activityE. induding mog recently, demand respons programs, renewable energy programs,
etc.O This respondet would like to see the evaluaion indugry seek to address this doubke
standad.

Table 3.2 bdow lists the abovethe issues and the percentage of respondents that marked them in
thar surveys asimportant and requiring additiond information or suppot.
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Table 3.2 - EM&YV Gaps and Needs

Topic Require More Info
or Support*
Defining and/or adjuging baselines 55%
Defining appropriate level of rigar (accuracy, precision) 50%
Measuring long-term program effects, persistence 50%
Caculating Net to Gross (NTG) ratios 46%
Issues of free-ridership 46%
Datatracking and databases, tracking of evaluaion results 46%
Program Cog-effectiveness andysis 45%
Uncertainty andysis 40%
Documented data for assumptionsused in developing savings 40%
estimates
Having adequéae funding for EM&V 40%
Defining market penetration of efficient equipment/measures 38%
Consstent definition of EM&V terms 35%
Preparing EM&V guiddingrequirementsfor your 35%
program/portfolio
Sampling guidance 35%
Emission factors 35%
TrainingonEM&V issues 35%
Guidance on measurement and/or andysis of soda behavioral 34%
factors
Defining additiondity 34%
Examples of Program Evaluation Protocols tha can beused asa 30%
guidefor your programs
Examples of Project M&V planstha can beused asa guidefor 30%
your programs
Stipulated savings values daa 25%
Program Evaluation Guiddines from which to prepare your 25%
Program Evaluation Protocols that are congstent with other
jurisdictiongOprotocols
Controlling cogs of EM&V 20%
Finding trained EM&V professiondsto condud or review 17%
evauaions
Guidance on M& YV for individud projects 15%
Measurements guidance 5%
* For Program Administrators/ |mplementers/ Regulators
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4. Recommendations

The Conortium for Energy Efficiency (CEE) reports tha in 2006 US state demand-side
management budges totaled an estimated $2.6 billion, an increase of 13 percent from 2005
(CEE 2006 1). As eneagy-efficiency programming budgeés continue to rise, so does the
importance of conduding evaluaions in order to enaure tha the funds are propealy spent.
However, as important, if nat more so, is ugng evaludion to learn wha works, and does not
work, so tha fundsare wisdly spent and increased levels of energy-efficiency investment can be
judified. To improve the efficiency and value of EM&V activities, we make the following
recommendaionsbased on the gaps and needs identified in the survey and the experience of the
authors.

The recommendaions all involve providing additiond resources for the evaluaion of energy-
efficiency programs. Three categories of recommendaionsare identified: guidance doauments,
daabases of evaudion results, and training. To fulfill these recommendaions collaborative
efforts with state, regiond and naiond organizations induding regulatory bodies, throughou
the US, and internaiondly, are recommended. Such collaboration should indude developing
improved tools for sharing information and promotion of their use. This can facilitate improved
and cog-effective evaluaion which, in turn, should promote energy-efficiency activity.

4.1 Guidance Documents

As noted abovethere was a mixed level of suppot for developing generic evaluaion guiddines.
This is not unexpected given the high level of evaluaion experience tha the respondents
possess. However, there was acknowledgament tha guidance is needed in some specific areas
and tha genea guidance is needed by those with less expeience and expertise. Thus the
following recommendaionsare made with respect to guidance doauments.

I Prepare a naiond modd program evaluaion guiddine tha can encourage congstent
evauaionsof energy-efficiency programs. Such an effort isundeway as a project of the
Nationd Action Plan for Energy Efficiency. The objectives of tha effort are to (a)
prepare a guide tha provides basic process and technical guidance, in a policy neutrd
manneg, on evaludion issues and requirements for efficiency resource programs, (b)
provide a modd tha can be used by individud jurisdictions (e.g., states and utilities) to
establish ther own evauaion requirements tha are consstent in approach to other
juridictions (c) provide common definitions and (d) provide a listing of evaluaion
resources. The guide will not provide enough details to be sufficient on its own to
condud evaudions of programs. Rather, it will provide high-level guidance, identify

% In 2006,US energy-efficiency budgets totaled $2.6 billion. Electric programs represent 90
percent of thistotal, while gas programs represent 10 percent. Thistotal indudes low income and
load management/control programs. Energy-efficiency budgesin theUS have inareased 13
percent since 2005.Looking strictly at budges for energy-efficiency programs, totals haverise
from $1.64 billionin 2005to $1.86 billionin 2006 (CEE 2006 1).
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issues and direct users to resources for defining policy and program--specific
requirements and details.

I Prepae guidance information on mechanisms for caculating, and standads for
achieving, acceptable levels of rigor and accuracy in the calculation of energy savings.
Critical to such guidance would be consderation of trade-offs between uncertainty, value
of information gathered from the evauaion process and budgeing. Limited budgés can
be abarier to increased levels of rigor and accuracy and thus a related recommendaion
islisted bdow Binceasing theavailability, breadth and accuracy of evaluaion results for
the pumposes of redudng the cods of subsequent evaluaions This recommenddion
indudes a suggestion for the development of publicly available and trangparent tools tha
can be used for calculating uncertainty and analyzing trade-offs between rigor and
budge.

I Develop guidance, resources and tools to address the following additiond evaludion
topics:

o Cadculating avoided emissions tha result from energy-efficiency activities,
paticularly avoidance of greenhou gas emissions

o Cadculating other co-bendfits assodated with energy-efficiency activities, such
as water savings job creation and produdivity

o0 Defining and calculating pesk demand redudions assodated with energy-
efficiency activities

0 Definingand calculating baselines

o0 Defining and calculating ne savingsand specific consderationssuch as free-
riders, spillover and sngp back

o Evauaing marketing approaches and behaviora responses to the GellingOof
energy efficiency

0 Andyzing enegy-efficiency evauaion requirements in the context of
efficiency as an energy resource and in comparison with other energy (e.g.,
supply-side) resources

4.2 Databases of Evaluation Results

One of the common themes of the gaps and needs input from survey participants was the need
for having access to reliable, accurate and trangarent data from prior evaluaion efforts.
Furthermore, and in particular for stipulated or deemed savings values, the need for rigorous
research on defining accurate savings values for particular measures unde paticular opeating
conditions Some areas for which publicly available daa for common energy-efficiency
measures would be mog beneficial are:

I Standad energy and demand savingsestimates
I Persstence of savingsdda
I Market data such as baseline adaptation rates, peneration rates and spillover daa
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In addition, while not exactly consgdered an evaluaion issue having publicly available and
congstently prepared potential studies would aso be of bendfit to the energy-efficiency indugry
asawhole.

4.3  Training

One of the limitationsto increased energy-efficiency activity is a shortage of human resources,
people trained in the various aspects of energy-efficiency engineering, condruction,
maintenance, program design and implementation, and evaluaion. To address this shortage, the
find recommenddions relate to increased training activities and resources for evaluaion
professionds. A variety of initiatives could hdp address this issue induding collaboration with
academic inditutions development of eductiond materials and finanda suppot of academic
programs. Specific recommendeal training tools indude the guidance doauments discussed
above with theindugon of EM&V primers and training courses.
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Appendix A: California Energy-Efficiency Programs and EM&V Activities

California Investor-Owned Utility Energy Efficiency Programs - For the period 20062008,
thefourlargest investor-owned utilities (I0OU) in California B Pacific Gas and Electric Company
(PG&E), San Diego Gas & Electric (SDG&E), Southern California Edison (SCE) and Southern
California Gas Company (SoCaGas) B have $1.97 billion in authorized funding for energy-
efficiency programs. (D.05-09-043) The program portfolio is composed of close to 200 programs
covering all sectors of the econony. Approximately onequater of program fundswill be put out
to bid over thethree-year program cycle. (D.05-09-043)

PG&E Climate Protection Tariff (CPT) — In December 2006, the CPUC granted PG& EG
application to establish a voluntary tariff, allowing cusgomers to offset ther greenhou® gas
emissions by subscribing to a monthly supplement to thar PG&E bill (D.06-12-032. The
funding is aggregaed by PG&E and used to pay for Cdlifornia Climate Action Registry
(CCAR)-certified emissionsredudionsprojects. PG&E isdirected to start with forestry projects,
butis allowed to fund other projects so long as they have been CCAR-certified. PG&E expects
the CPT to produce cumulative redudions of two million tonsof CO, by the end of the three-
year pilot program.

California Publicly-Owned Utility (POU) Energy-Efficiency Programs P According to a
recent summary report, mandaed by SB 1037, POUs spent $54 million on energy-efficiency
programs and reduced pesk demand by 53 megawatts during Fiscal Year 05/06 (CMUA 2006)
A subdantia increase to $77 million in program expenditures is expected for FY06/07. The
majority of these savingswere provided by LADWP and SMUD, California® two largest POUS.
Additiond provisonsof SB1037indudea statewide commitment to cog-effective and feasible
energy efficiency, with the expectation that al utilities consder energy efficiency before
investing in any other resources to meet growing demand.

Western Renewable Energy Generation Information System (WREGIS) — The WREGIS is
a voluntary indgpendent accourting system covering the WECC Region. WREGIS has four
primary fundions (1) to verify renewable energy geneation, (2) to issue renewable energy
certificates, (3) to account for certificate transactions and (4) to suppot volurtary and regulatory
markets for certificates. WREGIS is intended to suppot implementation of the California
renewable portfolio standad (RPS) and regiond initiatives like the Western GovernorsO
Assodation Energy Policy Roadmap and the Western Regiond Air Partnership. This system can
beused for energy-efficiency projects, if tradable energy-efficiency certificates are established in
California

Green Building Initiative (GBI) — Executive Order S-20-04 established the GBI, set a god of
redudng energy use in state-owned buildingsby 20 percent by 2015 (from a 2003baseling), and
encouraging private sector compliance with the same god. As pat of the GBI, the CEC was
directed to develop a building efficiency benchmarking system and commissioning guiddines
and to adoptchangesto theTitle 24 building codetha result in 20 percent savingsby 2015(from
a2003baseline).
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Title 24 Building Codes — Caifornia@ Title 24 Energy Efficiency Standadsfor Residentia and
Nonresdential Buildings were established in 1978. Togdahe with the Title 20 appliance
standads the Title 24 standards have saved more than $56 billion in éectricity and naural gas
cods since 1978 and are estimated to save an additiond $23 billion by 2013.
(http://www.energy.ca.govtitle24/index.html) Title 24 standads are updded peiodicaly to
adlow consdeation and possble incorporation of new energy-efficiency technologies and
methods The revised 2005 Title 24 standads went into effect on Octobe 1, 2005. The
proceeding to develop the 2008 updae has adready begun at the time of this report.
(http://www.energy.ca.goviitle24/2008¢andaddindex.html)

Title 20 Appliance Standards — California® Title 20 Appliance Efficiency Regulations were
initially established in 1976 and have been regularly updded for 30 years. These regulations
apply to appliances that are sold or offered for sale in California and cover 21 major categories
of appliances. Themod recent amendments to the standadswere adopied in late 2006

Other California Energy Commission (CEC) Efficiency Programs D Additiond CEC

efficiency programsindude

¥ Technical Assistance for agriculture, indugria process energy, and waste/wastewater
(http://www.energy.ca.gov/process/)

¥ OutdoorLighting (http://www.energy.ca.goviefficiency/lightingindex.html)

¥ Schools (http://www.energy.ca.gov/efficiency/brightschools/index.html)

¥ Technical Assistance for schools, colleges, and hospitals
(http://www.energy.ca.gov/efficiency/finanang/index.html

¥ Finandngfor schools, colleges, and howitals
http://www.energy.ca.gov/efficiency/patnership/index.html).

Demand Response DIn 2002,the CEC and CPUC initiated a joint effort to develop policies and
practices for advanced metering, demand response (DR) and dynamic pricing. (R.02-06-001)
The two prindpd elements of the DR program are the Statewide Pricing Pilot, an experiment
tha began in summer 2003 to measure price elasticities of small customers (< 200kW), and the
development of a portfolio of demand responrse tariffs and programs for large customers (> 200
kW).

A.2. EM&V Activities

10U Programs — The CPUC authorized an overall EM&V funding level of $163millionfor the
200608 program cycle, equd to approximately 7.6 percent of the authorized program funding.
(D.05-11-011)

Tota EM&V funding was allocated as follows. $118 million (54 percent) to Program and
Portfolio Evaluation Studies, $45 million (27 percent) to program design evaluaion and market
assessment studies, $20 million (12 percent) to EM&V Management, Qudity Assurance and
Implementation Suppot; and $11 million (7 percent) to Overarching and Policy Suppot Studies.
(D.05-11-011)

The CPUC assigned Energy Division management and contracting responsbilitiesfor all EM&V
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studies tha will be used to (1) measure and verify energy and pesk load savingsfor individud
programs, groupsof programs and at the portfolio level (induding load impacts, useful measure
life, savings retention and pesistence studies), (2) generate the data for savings estimates and
cod-effectiveness inputs, (3) measure and evaluae the achievements of energy-efficiency
programs, groups of programs andfor the partfolio in terms of the (performance basisO
established unde Commission-adopted EM&V protoools and (4) evaluae whether program or
portfolio gods are met. (D.05-01-055)

For the 2006:08 programs, the |OUs were assigned responsbility for program design evaluaion
and market assessment studies (D. 05-01-055). This effort indudes studies focused on program
design and implementation tha are intended to provide rea -time feedback to program managers.
Additiond studies being conduded by the IOUs include market research and initial assessments
of program process and impects.

Climate Protection Tariff -- PG&E is required to prepare annud reports to the CPUC. The
CPUC Energy Division is directed to review the reports in order to determine (1) whether the
program meets the requirements of this decision, (2) whether projected program participaion
levels are beng achieved, and (3) the degree of success in GHG contracting and amountof GHG
redudions PG&E is dso required to make annud reports to paticipaing customers
summarizing program results.

Publicly-Owned Utilities — The Caifornia Municipd Utilities Assodation (CMUA) in
patnership with the Northern California Power Agency and the Southern California Public
Power Authority, began a collaborative effort in Octoba 2005to develop an evaluaion tool to
measure enegy-efficiency programs effectiveness and report program savingsin a consstent
and comprehensve manne (CMUA 2006)

Title 20 Codes & Title 24 Standards — An evaluation of expected savings from the 2008
updde, focusng on the IOUs contribution to impacts, is undeway as pat of the CPUCGR
assessment of the impacts of the 200608 efficiency programs. An additiond study assessing
non®mpliance ratesis also undeway.

Demand Response P The DR tariffs and pilot programs are evauaed to determine program
impects and effectiveness. A numbe of reports have been completed induding an impact
evauaion of the Statewide Pricing Pilot (Charles River Assodates 2005) an evaluation of the
Automated Demand Response System Pilot (Rocky Mountain Inditute 2006) and an evaudion
of the statewide large nonresidential Day-Ahead and Reliability Programs (Quantum Conaulting
2006)

Green Building Initiative — In addition to implementation activities, the CEC is initiating
additiond research to improve the existing benchmarking tools. The additiond research will be
conduded through contracts with the Oak Ridge Nationd Laboratory (ORNL) and LBNL, and
fundel by the CEC@ Public Interest Energy Research (PIER) program (CEC 2005.
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A.S. California Gaps and Needs

A small groupof California EM&V manage's and consultants were surveyed in order to identify
stakeholders perceptions of ggps and needs with current EM&V activities. As with the other
paticipants in the survey effort, the survey daa collection ingruments induded in the last two
Appendices were used to guide the interviews. The following themes and issues emerged from
those convasations

Training and Education of Evaluation Professionals D The issue raised most consistently by
respondeants was the shortage of qudified staff and conalltants. The increase in evaluaion
activities both within California and in othe states has resulted in a shortage of qudified
professionds. A variety of initiatives could hdp address this issue induding collaboration with
academic inditutions development of educationd materias, and finanda suppot of academic
programs.

Baselines/Additionality/Net-to-Gross/Free-riders — Mog respondents expressed concern about
issue related to identification and quantification of appropriate baselines. Respondents pointed
to the difficulty of isolating impacts of indvidud programs and measures in the current
environment, where there is such a wide range of initiatives affecting produd availability and
conuumer responge. Rather than smply increase the effort to develop estimates of net-to-gross
and free-ridership, respondents identified a need to develop a new, consstent and effective
framework for taking assessing program and market impects.

Behavioral Research/Market Effects — Responcents identified a need for increased evaludion
activities tha focus on assessments of both the broader market impects of programs and the
conumer perceptionsand responss to those programs. These evaluaionsoffer a more holistic
method to measuring program impacts and trandorming those markets.

Persistence/Lifetime Studies — There has been relatively little effort invested in evaluaing the
persistence of efficiency measures since the completion of the persistence studies assodated with
the 199497 10U programs. Some respondents expressed a need for additiond evaluation studies
to supplement these earlier efforts.

Billing Data — Some respondents expressed a need for expanded access to and use of billing data
to evauae program impects. Billing data can be used to suppot large statistical modds of
program impacts.

Market Penetration/Tracking Studies — Some respondents expressed an interest in an
expandon of market tracking studies tha monitor peneration of energy-efficiency technologies.
Market tracking studies can be used to establish a baseline for specific programs as well as
evauae the effectiveness of market trandormation efforts.
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Appendix B: Survey Respondents

Name Organization Location
Mike Ambroso | Ambroso Assodates Multiple US
Sylvia Bendea California Energy Commission California
Wisconsn Dept. of Administration/ Public
Oscar Bloch Service Commission of Wisconsn Wisconsn
Multiple US,
Kevin Coongy Summit Blue Conaulting, LLC Canada
John Cowan Environmental Interface Limited Canada
Fred Gordon Enegy Trud. Of Oregon,Inc. (ETO) Oregon
New York State Energy Research and
Cherie Gregorie | Development Authority (NY SERDA) New York
Multiple US,
Nick Hall TecMarket Works Canada
Bob Holmes Alliant Energy lowa
Pacific
Ken Keating Bonneville Power Authority (BPA) Northwest US
Multiple US,
Sami Khavaia | Quantec, LLC Canada
American Coundl for an Energy-Efficient
Marty Kushler Econony (ACEEE) us
Doug Mahone HeschongMahoneGroup (HMG) California
Northeast US
(6 New
England states,
New York,
Northeast Energy Efficiency Partnerships New Jersey
Julie Michds (NEEP) and Maryland)
Monica Nevius Consortium for Energy Efficiency (CEE) North America
Valerie Richadson | Pacific Gas and Electric Company (PG& E) California
Ralph Prahl Prahl & Assodates Multiple US
Mike Rufo Itron, Inc. Multiple US
Minnesota and
Chris Schroeder | Nexant, Inc. Colorado
David Sumi PA Conailting Group Multiple US
Northeast US
(6 New
England states,
New York,
Northeast Energy Efficiency Partnerships New Jersey
Elizabeth | Titus (NEEP) and Maryland)
Internationd Energy Program Evaluaion Multiple
Edward Vine Conference (IEPEC) Internationd
Roge Wright RLW Andytics, Inc. Multiple US
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Appendix C: References & Resources

C.1  Guidelines & Protocols
C.1.1 Energy Efficiency Resource Evaluation Guidelines & Protocols

American Sodety of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE).
2002.Guiddine 14-2002-- Measurement of Energy and Demand Savngs
http://resourcecenter.ashrae.org/store/ashrae/newstore.cgiZtemid=90128view=item&
categoryid=310&categorypaent=310&page=1&10ginid=13470967

California Public Utilities Commission (CPUC). 1998. Protocols and Procedures for the
Verification of Cods, Benefits, and Shaeholder Earningsfrom Demand-Side
Management Programs. Prepared by the California Demand Side Management
Advisory Committee (CADMAC). http://www.calmac.org/cadmac-protocols.asp#

. 2004 TheCalifornia Evaluation Framework. Prepared by TecMarket Works.
www.calmac.org/publicationgCalifornia_Evaluaion_Hamework June 2004pdf

2
2
el

NNN . 2006 California Energy Efficiency Evaluation Protocols: Technical,
Methodobgical, and Reporting Requirements for Evaluation Professionals. Prepared
by TheTecMarket Works Team.
www.calmac.org/publicationgEvaluaorsProtocols Find_AdoptdviaRuling_0619-
2006 pdf

2
2
0

. 2006 Protocols for Estimating the Load Impads from DR Program Draft Version
1. Prepared by Summit Blue Conaulting, LL C and Quantum Conaulting, Inc.
http://www.cpuc.ca.govistatic/HotTopics/1energy/draftdr oadimpactprotocols.doc

Conneticut Department of Public Utility Control (DPUC). 2004 Program Savngs
Documentation (PSD). Prepared as pat of The Connecticut Light and Power
Company@ and The United Illuminating Company®@ Consgervation and Load
Management (C&LM) Plan for Year 2005,Docket 04-11-01
http://www.state.ct.usDPUC/ECMB/

Electric Power Research Inditute (EPRI). 1991 Impad Evaluation of Demand-Side
Managemnent Programs; Volume 1. A Guideto Current Practice. www.epri.com

2
2

N . 1992.DSMEvaluation-- Six Stepsfor Assessing Programs. www.epri.com

2
2

N .2001 Market Trandormation: A Practical Guideto Designing and Evaluating
Energy Efficient Programs. www.epri.com

Efficiency Vauaion Organization (EVO). 2002 International Performance Measurement &
Verification Protocol, Volume I: Conaepts and Optionsfor Determining Savngs
www.evo-world.org/ipmvp.php

Internationd Energy Agency (IEA). 2005.Evauating Energy Efficiency Policy
Measures & DSM Programmes. Volume |, Evaluaion Guidebook. Prepared by Harry
Vreuls. Thisreport is available from: http://dsm.iea.org
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New Jersey Clean Energy Program. 2004.New Jersey Clean Energy Program Protocols to
Measure Resource Savngs
http://www.njcleanenergy.comyhtml/5library/protocols.php

Northwest Regiond Technical Forum (RTF) doauments
www.nwcoundl.org/energy/rtf/Default.htm

Pacific Conaulting Services. 1994.Quality Assurance Guiddines for Statistical and
Engineering Modds. Prepared for the California Demand Side Management Advisory
Committee (CADMAC). www.calmac.org/publicationg2005pdf

Sebold, Fred, et al. 2001 A Framework for Plannng and Assessing Publicly Fundel
Energy Efficiency. Prepared for Pacific Gas and Electric Company.
www.calmac.org/publicationg20010301BEQC023VE.PDF

Texas Public Utilities Commission. 2005.Meaaurement and Validation Guiddines.
http://www.puc.state.tx.usgelectric/projects30331052505mM%26v¥%b Fquideo5F052

505 pdf
U.S. Depatment of Energy Office of Energy Efficiency and Renewable Energy (US DOE

EERE). 2003 Chapter 7, EERE Program Andysis and Evaludion. Program
Managenent Guide http://www1.eere.energy.govbapdfspm_guide chapter 7 pdf

NNN . 2006 Guidefor Managing General Program Evaluation Sudies.
u.S.

Federal Energy Management Program (US FEMP). 2000 M&V Guiddines,
Measurement and Verification for Federal Energy Projects. Version 2.2. DOE/GO-
1020000960.
http://www1 .eere.energy.govifemp/finandng/lsupaespcs_measguide html

Vermont Energy Investment Corparation (VEIC). Technical Reference Manual (TRM).

C.1.2 Greenhouse Gas Evaluation Guidelines & Protocols

Lawrence Berkeley Nationd Laboratory (LBNL). 1999 Guiddines for the Monitoring,
Evaluation, Reporting, Verification, and Certification of Energy-Efficiency Projects
for Climate ChangeMitigaton. LBNL-41877 http://ies.|bl.goviespubd41877pdf

United NationsFramework Convention on Climate Change (UNFCC). VariousY ears.
Methodobgies for Clean Developrrent Mechanism (CDM) Project Activities.
http://cdm.unfccc.int/methodobgies/index.html

U.S. Environmental Protection Agency (US EPA). 1995.Conservation Verification
Protoools: A Guidance Document for Electric Utilities Affected by the Acid Rain
Programof the Clean Air Act Amendents of 1990. SuDoc EP 4.8:C 76/3. Prepared
by Barry D. Solomon.

el
el
el

. 2004 Guidane on Siate Implementation Plan (SP) Credits for Emission
Redudionsfrom Electric-Sector Energy Efficiency and Renewable Energy Measures.
http://www.epagovitn/oarpgtl/memoranddereseerem_gd pdf

el
el
el

. 2007. Energy Savngsand EmissionsReductionsfor Efficiency and Renewable
Energy Projects Guidebook
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World Resources Ingitute (WRI) and World Busness Counal for Sugainable Development
(WBCSD). 2004.The Greenhoug Gas Protoool: A Corporate Accouning and
Reporting Sandad. www.wbcsd.org/DocRoot 1 X90QDY 3RmMB83EDgaeK UW/ghg
protocol-revised.pdf

NNN . 2005 The Greenhou® Gas Protocol: The GHG Protocol For Project Accouning:
www.whbcsd.org/DocRoot/Q5pdAV JJit6gdv3kAaK f/ghg-account pdf

C.1.3 Guides Under Development

Evaluation, Measurement and Verification of Electricity Savngsfor Determining Emission
Redudions Prepared by Schiller Conaulting, to bepublished by US EPA in 2007

GHG Protoool Guiddines for Grid-Connected Electricity Projects. Being prepared by World
Resources Ingitute for publicationin 2007

National Action Planfor Energy Efficiency, Energy Efficiency Program Evaluaton Guide
Being prepared by Schiller Conaulting for publication in 2007,

C.2  Reports & Studies

American Counal for an Energy-Efficient Econamy (ACEEE). 2007. Examning the Peak
DemandImpads of Energy Efficiency: A review of Program Experience and Indudry
Practices. Report Number U072 Prepared by Dan Y ork, Martin Kushler and Patti
White.

Arquit-Niederberger, Anneand Spdding-Fecher, Randdl. 2006. Demand-Side
Energy Efficiency Promotion Undea The Clean Development Mechanism:
LessonsLearned And Future Progpects. Energy for Sugainable Development.
Volume X No. 4, 4558 December 2006 www.pdicy-
solutionscom/Publication$620pdfArquit%20Niederberger%20&%20Spd ding-
Fecher%202006pdf

Baumert, K., Herzog, T., Pershing, J. 2005.Navigating The Nunbers: Greenhoug Gases
And International Climate ChangePolicy. Washington, D.C. World Resources
Inditute. www.wri.org/climate/pubs description.cfm?pid=4093

Cdifornia Energy Commission (CEC). 2005 Benchmarking System for California
Commercial Buildings Plan, Timetable, and Recommendaions CMF-400-2005
051-CMF. www.energy.ca.gov/2005pubicationgCEC-400-2005051/CEC-400
2005051-CMF.PDF

CaliforniaMunicipd Utilities Assodation (CMUA). 2006 Energy Efficiency in California@®@
Public Power Sector: A StatusReport. www.ncpaconvee-legidative-activity.html

Charles River Assodates. 2005.Impad Evaluation of the California Statewide Pricing Pilot.
www.calmac.org/publicationg200503-24_FP_HNAL _REP.pdf

Conrtium for Energy Efficiency (CEE). 2006 U.S.Energy-Efficiency Programs. A $2.6
Billion Indugry. 2005and 2006 State-by-State Energy-Efficiency Budgés, 2005
Savngsimpads for CEE Members. http://www.ceel .org/ee-
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pe€cee budgé report.pdf

Northeast Energy Efficiency Partnerships (NEEP). 2006.The Need for and Approadies to
Developing Common Protocols to Meaaure, Verify and Report Energy Efficiency
Savngsin the Northeas. www.neep.org/files/Protocols_repott.pdf

Quantum Conaulting, Inc. 2004 National Energy Efficiency Best Practices Suudy. Prepared
for the California Best Practices Project Advisory Committee.
www.eebestpractices.com

. 2006 Evaluation of 2005Statewide Large Nonresidential Day-Ahead and

Reliability Demand Respons Programs. Prepared for Southern California Edison
Company and Working Group 2 Measurement and Evaluation Committee.

www.calmac.org/publicationg200604-28 WG2 2005 HNAL REPORT.pdf

Rocky Mountain Ingitute. 2006 Automated Demand Respon Pilot: Fina Report.
www.energy.ca.govidemandrespons/doauments/group3_fnd_reports/200608-
09 DR VOL1 EXECUTIVE SUMMARY.PDF (Volumel: Introdudion &
Executive Sunmary);
www.energy.ca.govidemandrespons/doaumentsy/group3_fnd_reports/200608-
09 DR VOL2 IMPACT_RESULTS.PDF (Volume Il: Results)

Schiller, Steven R. 2006.Energy Efficiency asa Climate ChangeMitigation Stategy.
American Counal for an Energy-Efficient Econamy (ACEEE) Summer Study.

U.S. Environmental Protection Agency (US EPA). 2006 Clean Energy-Environment Guide
to Action: Palicies, Best Practices, and Action Sepsfor States.
www.epagovi/cleanrgy/stateandlocal/guidetoaction htm

el
el
el

NNN . 2006 National Action Plan for Energy Efficiency.
www.epagov/cleanenergy/pdf/ActionHanReport_PrePublication_073106adf

U.S. Fedad Enegy Management Program (FEMP). 2003.Measurement & Verification
Resources and Training Opportunities. Prepared by Nexant, Inc.
http://ateam.|bl.govmv/docs/MV _Resource ListR5ahtm

Webbe, C.A., R.E. Brown, M. McWhinney, and J.G. Koomey. 2006 Status
Report: SavngsEstimates for the ENERGY STAR Voluntary Labding Program
(DRAFT). Lawrence Berkeley Nationd Laboratory. (LBNL-51319

C.3 Resource Databases of Evaluation Studies

Cdifornia Measurement Advisory Coundal (CALMAC) Publication Database.
www.calmacorg

Consortium for Energy Efficiency (CEE) Market Assessment and Program Evaluaion
(MAPE) Clearinghou®&. www.ceelorg/eval/clearinghouse php3

C.4  Program and Organization Web Sites

California's Appliance Efficiency Program (indudng California Title 20 Appliance
Standads). www.energy.ca.gov/iappliances/index.html
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California Climate Action Registry. www.climateregistry.org

Cdlifornia Demand Respong Programs. www.energy.ca.gov/demandrespong/index.html

California's Energy Efficiency Standards for Resdential and Nonresdertial Buildings (Title 24, Part
6, of the California Codeof Regulationg. http://www.energy.cagov/title24/index.html

California Energy Commission Efficiency Programs. http://www.energy.ca.gov/efficiency/

Cdifornia Green Building Initiative. www.energy.ca.gov/greenbuiding/index.html

Cdifornia Investor-Owned Utility Energy-Efficiency Programs.
www.californiaenergyefficiency.conv

Cdifornia Municipd Utilities Assodation (CMUA). www.cmuaorg

Cdlifornia Solar Initiative. www.cpucca.gov/static/energy/solar/index.htm

Climate Trug, The www.climatetrug.org

Efficiency Vermont. www.efficiencyvermontcom/pages/

Efficiency Vauaion Organization (EVO). www.evo-world.org

Internationd Energy Program Evauaion Conference (IEPEC). http://www.iepec.org/

Maine State Energy Program. www.state. me.usmsep/

Northeast Energy Efficiency Coundl (NEEC). http://www.neec.org

Northeast Energy Efficiency Partnerships (NEEP). www.neep.org
Northwest Energy Efficiency Alliance (NEEA). http://www.nwalliance.org/

New York State Energy Research and Development Authority (NY SERDA).
www.nyserdaorg

Western Renewable Energy Generation Information System (WREGIS).
www.westgov.org/wieb/wregis/

U.S. Depatment of Energy - http://www.eere.energy.gov/
U.S. Environmental Protection Agency:
¥ Clean Energy Programs - http://www.epagov/cleanenergy/
¥ ENERGY STAR - http://www.energygar.gov/
World Bugness Counal for Sugainable Development (WBCSD). www.wbcsd.org
World Resources Ingitute (WRI). www.wri.org
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Appendix D: Data Collection Instrument — Evaluation Consultants
California Energy Efficiency Evaluation, Measurement and Verification Outreach Initiative
EVALUATION SURVEY DATA COLLECTION INSTRUMENT
Evaluation Consultants

Introduction:

California public agendes, utilities, environmental and other groupshave started a
project to suppot energy efficiency EM&V best practices in California, nationdly
andinternaiondly. Theproject indudes, amongother activities, aModd Program
EM&V Guiddineto be prepared in conjunction with the Nationd Action Plan for
Energy Efficiency. In order to better undestand the current state of theart and
EM&V needsand ggps, this survey is beng conduded with a select group of
indugry professionds. We appreciate your taking a bit of time to answer the
guestions Thesurvey results are expected to be made available in March or April
of 2007.

Signad: Commissionea Dian Gruenech and Steve Schiller, co-chars, California
EM&V Outreach Initiative

Please complete this survey and fax or e-mail to:
Betsy Wilkins

e-mail: XXXXX

fax: XXXXX

1. General Information

Name of person(s) completing survey

Phone:

E-mail:

Company:

Title:

Date Completed
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2. Program or Portfolio Types

In completing this survey, your answers are based on experience/expertise with which of
the following program, markets types, and end-users (please check all that apply):

A. Programs

Climate mitigation program (genera or project protocols)
Climate program with EE element

EE Resource Program

EE Market Trandormation Program

EE Outreach & Training Program

EE Emerging Technology Program

Codes and/or Standads

Other (specify):

B. Market Events Targeted

All

New Congrudion

Retrofit

Genga Conaumer Education/Outreach
Other (specify):

C. End-User Target Markets
" Al
Residential
Residential Low Income
Commercial
Indugrial
Agricultural
Public (Municipd) Facilities
Other (specify):

D. Evaluation Type

Process evaluaions
Impact evaluaions
Market evaluaions
Other (specify):
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3. Evaluation Documents

A. Do you use (through choice or requirement) any of the following EM&YV guidelines?

(check

all the apply)

2006Cadlifornia Energy Efficiency Evaluaion Protocols: Technical, Methodobgical, and
Reporting Requirements for Evaluation Professionds

2004 Cdifornia Evaluaion Framework

2001 Cdifornia Framework for Planning and Assessing Publicly Funded Energy
Efficiency Programs

1999Guiddines for the Monitoring, Evaluaion, Reporting, Verification, and
Certification of Energy-Efficiency Projects for Climate ChangeMitigation (prepared by
LBNL for USEPA)

1994 California CADMAC Qudity Assurance Guiddines for Statistical and Engineering
Modds

2004 Protocols to Measure Resource Savings(New Jersey Clean Energy Program)
2005Program SavingsDocumentation (PSD) (prepared as pat of CL&M plan filing)
Northwest Regiond Technical Forum (RTF) doauments

Technical Reference Manud (TRM) (prepared by Vermont Energy Investment
Corporation)

2002IPMVP (new version forthcomingin 2007)

2006US Dept of Energy EERE Guidefor Managing Genera Program Evauaion Studes
Other (please specify title, date and author):

B. If you checked any of the above (including specifying “Other”) EM&YV guidance and/or
requirements document

(if you

checked more than one choice, please indicate to which your commentsrelate):

Wha aboutthe doauments do you find themod (and least) useful?

Arethey required by an externd body (if so, which) or interndly?
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If you listed an therOdoaument, is that doaument available onthe Web and if so, where:

With respect to any rtherOdoauments, is it based entirely or in pat on other EM&V
doauments? If so, please list:

Wha, if any, other related information sources were used to prepae EM&V guidance or
requirements?

4. EM&V Needs and Gaps

A. Is consistency among evaluation guidelines between different programs and
jurisdictions (states, etc.) important to you and why:

B. What additional needs do you have for EM&YV resources? For what types of evaluations
(process, market, impact, MT, cost-effectiveness, etc.)?

C. Are there particular EM&YV issues that you or your clients need (or feel there is a
general need for) additional information or support on (check all that apply, related
comments encouraged). Please fill in the following two-page table:
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Issue
Consultant
Requires
More Info
or Support

Issue
Clients
Require
More
Info or

Topic

Comment

Support

Defining and/or adjuging baselines

Defining additiondity

Caculating Net to Gross (NTG) ratios

Issues of free-ridership

Uncertainty andysis

Documented data for assumptionsused
in developing savingsestimates

Stipulated savingsvalues data

Data tracking and databases, tracking
of evauation results

Defining appropriate level of rigor
(accuracy, precision)

Controlling cogs of EM&V

Having adequéae funding for EM&V

Program Cog-effectiveness andysis

Defining market penetration of
efficient equipment/measures

Measuring long-term program effects,
persistence

Consstent definition of EM&V terms

Prepaing EM&V
guiddinégrequirements for your
program/portfolio

Program Evauaion Guiddinesfrom
which to prepare your Program
Evauaion Protocols tha are congstent
with other jurisdictiongprotocols

Examples of Program Evaluaion
Protocols tha can beused as aguide
for your programs

Examples of Project M&V planstha
can beused as aguidefor your
programs
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Issue
Consultant
Requires
More Info
or Support

Issue
Clients
Require
More
Info or
Support

Topic

Comment

Sampling guidance

Guidanceon M& YV forindividud
projects

Measurements guidance

Emission factors

TraningonEM&V issues

Finding trained EM&V professiondsto
conduda or review evaudaions

Guidance on measurement and/or
andysis of soda behavioral factors

D. Other comments or suggestions related to EM&V?

Thank you!
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Appendix E: Data Collection Instrument — Program/Organization
Representatives

California Energy Efficiency Evaluation, Measurement and Verification Outreach Initiative
EVALUATION SURVEY DATA COLLECTION INSTRUMENT

Introduction:

California public agendes, utilities, environmental and other groupshave started a
project to suppot energy efficiency EM&V best practices in California, nationdly
andinternaiondly. Theproject indudes, amongother activities, aModd Program
EM&V Guiddineto be prepared in conjunction with the Nationd Action Plan for
Energy Efficiency. In order to better undestand the current state of theart and
EM&V needsand gaps, this survey is beng conduded with a select group of
indugry professionds. We appreciate your taking a bit of time to answer the
guestions Thesurvey results are expected to be made available in March or April
of 2007.

Signad: Commissionea Dian Gruenech and Steve Schiller, co-chars, California
EM&V Outreach Initiative

Please complete this survey and fax or e-mail to:
Betsy Wilkins

e-mail: XXXXX

fax: XXXXX

1. General Information

Name of person(s) completing survey

Phone:

E-mail:

Company:

Title:

Date Completed
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2. Program or Portfolio-Specific Information

A. Implementing or Administering Organization Name:

B. Implementing or Administrating Organization Type
Utility
Non-profit
Private Firm
Other (specify):

C. Program Type/s (check all that apply to your program or pottfolio):
Climate mitigation program (genera or project protocols)
Climate program with EE element
EE Resource Program
EE Market Trandormation Program
EE Outreach & Training Program
EE Emerging Technology Program
Codes and/or Standads
Other (specify):

D. Program Schedule
When did your organization first startingimplementing or administering efficiency

programs? __ (year)

When did the current program or portfolio programs begin? (year)

Do you expect efficiency programs to continue expand or decrease over thenext several
years?

When did youfirst start conduding formal evaudions of your programs? (year)

E. Program Portfolio Budget and Goals (please indicate whether annual or cumulative)
Portfolio Budge:
Portfolio EM&V Budgs:
Enegy Savings

0o kWh

o kw

0 Therms
GHG Emission Redudion
Load Management:
Equity/Soda Judice:
Economc Bendfits:
Other: list
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F. Primary Market Events Targeted
" All
New Congruction
Retrofit
General Consumer Education/Outreach
Other (specify):

G. End-User Target Markets
" Al
Residential
Residential Low Income
Commercial
Indugrial
Agricultural
Public (Municipd) Facilities
Other (specify):

H. Program Portfolio Objectives and Description
Please summarize the gods and obijectives of theprogramsin the portfolio and provide alist of
programsin theportfolio.
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3. Evaluation Measurement and Verification (EM&YV) Information

A. What is the overall philosophy of evaluation efforts for your portfolio/region? (check all
that apply)

Evaludionisan on-going process

Evaluaionsare conduded annudly

Evaluaionsare conduded from time to time, as required by regulators/externd bodyor
interndly by implementer/administrator

Evaluaionis not performed

Evaluaionisrequired by regulatorsexternd body

Evaluaionisrequired interndly by implementer/administrator

Evaluaionis notrequired

B. What types of EM&YV studies are or are anticipated to be conducted?

Process evaluaions
Impact evaluaions
Market evaluaions
Other (specify):

C. Do you use (through choice or requirement) any of the following EM&V guidelines?

(check

all the apply)

2006Cadlifornia Energy Efficiency Evaluaion Protocols: Technical, Methodobgical, and
Reporting Requirements for Evaluation Professionds

2004 Cdifornia Evaluaion Framework

2001 Cdifornia Framework for Planning and Assessing Publicly Fundel Energy
Efficiency Programs

1999Guiddines for the Monitoring, Evaluaion, Reporting, Verification, and
Certification of Energy-Efficiency Projects for Climate ChangeMitigation (prepared by
LBNL for USEPA)

1994 California CADMAC Qudity Assurance Guiddines for Statistical and Engineering
Modds

2004 Protocols to Measure Resource Savings(New Jersey Clean Energy Program)
2005Program SavingsDocumentation (PSD) (prepared as pat of CL&M plan filing)
Northwest Regiond Technical Forum (RTF) doauments

Technical Reference Manud (TRM) (prepared by Vermont Energy Investment
Corporation)

2002IPMVP (new version forthcomingin 2007)

2006US Dept of Energy EERE Guidefor Managing Genera Program Evauaion Studes
Othe (specify title, date and author):
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D. If you checked any of the above (including specifying “Other”) EM&YV guidance and/or
requirements document (if you checked more than one choice, please indicate to which your
comments relate):

Wha aboutthe doauments do you find themod (and least) useful?

Arethey required by an externd body(if so, which) or interndly?

If you listed an therOdoaument, is that doaument available onthe Web and if so, where:

With respect to any rtherOdoauments, is it based entirely or in pat on other EM&V
doauments? If so, please list:

Wha, if any, other related information sources were used to prepae EM&V guidance or
requirements?

E. Is EM&YV conducted by the program implementer, program administrator or a third
party? If a third party, how is the third-party selected?

F. Are evaluation results approved, and if so, by whom and how frequently?

G. Are evaluation reports available on the Web, and if so, where can they be found?

H. When evaluating savings from projects, is each project evaluated or only a sample?

All (cenaug)
Sample
Combindion
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I. What is the objective of the evaluations (check all that apply):

Document energy savings

Document emission redudions

Verify cog-effectiveness

Confirm performance for approva of payments or assessing of pendties
Improving program performance

J. Are any non-energy (and demand) benefits considered when evaluating the program/s? !

Cod savingsand/or cog-effectiveness
Environmental bendfits

Market trandormation

Job creation and/or othe economic bendits
Other (specify):

K. Are adjustments made to calculate net (versus gross) savings, and how are these
developed and maintained? What are the factors considered (e.g., free riders)?

4. EM&V Needs and Gaps

A. In what ways do your EM&YV activities meet the indicated EM&V objectives?

B. In what ways do your EM&YV activities not meet your objectives and needs?
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C. What resources do you use for EM&YV information:

Internd staff

Conalltants

Government agendes (list)
Guiddines and manuds (list)
Other (specify):

D. Is consistency among evaluation guidelines between different programs and
jurisdictions (states, etc.) important to you and why:

E. What additional needs do you have for EM&YV resources? For what types of evaluations
(process, market, impact, MT, cost-effectiveness, etc.)?

F. Are there particular EM&YV issues that you need (or feel there is a general need for)
additional information or support on (check all that apply, related comments encouraged).
Please fill in the following two-page table:

Require Topic Comment
More Info

or Support
" Defining and/or adjuging baselines

Defining additiondity

Caculating Net to Gross (NTG) ratios

Issues of free-ridership

Uncertainty andysis

Documented data for assumptionsused
in developing savingsestimates

Stipulated savingsvalues data

Data tracking and databases, tracking
of evauation results
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Require
More Info
or Support

Topic

Comment

Defining appropriate level of rigor
(accuracy, precision)

Controlling cogs of EM&V

Having adequée funding for EM&V

Program Cog-effectiveness andysis

Defining market penetration of
efficient equipment/measures

Measuring long-term program effects,
persistence

Consstent definition of EM&V terms

Prepaing EM&V
guiddinégrequirements for your
program/portfolio

Program Evauaion Guiddinesfrom
which to prepare your Program
Evauaion Protocols tha are congstent
with other jurisdictiongprotocols

Examples of Program Evaluaion
Protocols tha can beused as aguide
for your programs

Examples of Project M&V planstha
can beused asaguidefor your
programs

Sampling guidance

Guidanceon M& YV forindividud
projects

Measurements guidance

Emission factors

TraningonEM&V issues

Finding trained EM&V professiondsto
conduda or review evaudaions

Guidance on measurement and/or
andysis of socia behavioral factors

Other comments or suggestions related to EM&V?
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