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Executive Summary

In the lastthree years, the California Institute for Energy and Environment
(CIEE), along withthe California Public Utilities Commission (CPUGhanagedhree
market effects studies that were funded by the CPUC. This report summnibazesy
findings from these studies that focused on CFLs, residential nestrueziion (RNC),
and high bay lightindHBL). This report also summarizes the key results frosuraey
that was conducted by CIER February2011 to assess the value of these papers, see
how these papers have been used and are planning to be used, and determine what
additionalstudiesshould be conducted in tlegaluationof market effects.

The Maket Effects studies hatiree primary objectives

. Understand the cumulative effects of CaliforniaOs eredfigyency programs on
the target market.

+ Quantify 200&2008 kilowatthour and kilowatt savings (if any) caused by the
above potential market effecésd not claimed as direct or participant spillover
savings.

. Support the CPUCOs strategic planning efforts by clarifying whether savings from
potential market effects can be quantified with sufficient reliability to be treated
as a resource.

As shown in Thle ES1, each of the studies addressed these objectives with
evaluationmethodologieselying on a diverse seff data collection methods and sources
of data, including the review of program material and related literature, review of
investorowned utiliy (IOU) program data, telephone surveyspeérson interviews, mn
depth interviews (in person or by phone)himme audits, onsite visits, and stocking
inventories. Most of theanalysesrelied on descriptive statistics, but multivariate
regression modelingras used in onstudy (CFLs), and compliance modeling and Delphi
(expert) panels were used in anotbtrdy (RNC). Comparison statewere used in two
studies (CFLs and HBLp serve as a baseliné/hile energy savings were calculated for
all threestudies, two studies (HBL and RNC) claimed that the energy savings could be
qguantified with sufficient reliability to be claimed as a resource, while the third study
(CFLs) could estimate savings but the savings could not be claimed as a resource for the
2006-2008 program cycle. Finally, all three studies recommended changes to CaliforniaOs
evaluation protocols, includingllowing for the estimation of total net effects (includes
free ridership, participant spillover and nonparticipant spillover),taadse of Delphi
panels as part of the Basic level of rigor.

Many lessons were learned in the evaluatiomafket effects, and some of the
most important were the following:

* Market effects need to be estimated throughout a program()§ life cycle
* Baseline data eed to be collected throughout a programOs lifedcle
ideally, before program implementation



* Because on-program (comparison ag) are becoming harder to find,
timing is crucial and other methods will need to be used (e.g., qualitative
hypothesis testingnd Delphi (expert) panels)

* Require hypothesis testing as part of the evaluation

* Include elements of market effects evaluation in other program
evaluations

In order to determine whdtirther researctshould be done in the future in the
area of market &cts, CIEE conducted a survey in February 2011 to assess the value of
the market effects reportsee how theseeportshave been used and are planning to be
used, and determine what additional activities should be conducted in the area of market
effects. Many of the respondents believed that the studies were very beneficial and
useful.For these people, the studies represented an extraordinary, authoritative resource
and reference that could be accessed over time for guidance in designing, implementing,
and evaluating policies and programs. In fact, many of the respondents had already made
use (or were planning to make use) of these studies for improving the planning, design,
implementation and evaluatiaf programs. Not surprisinglynany respondents wial
like to see additional market effects studies, ey also recommendesveral specific
market effects studies.



Table ES1. Summary of Market Effects Evaluations
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In an October 2007 decision (DAA®-032), the Cdifornia Public Utilities
Commission CPUQ directed its staff to explore (during 2@ER®09) the ability to
credibly quantify and credit Ononparticipant spilloverO market efteuisto report on
the ability of current protocols to measure nonparticigailtover savings for the 2006
2008 program cycleThe Market Effect€Evaluation Protocol provides the following
definition of market effects:

QA change in the structure of a market or the behavior of participants in a
market that is reflective of an irease in the adoption of energificient
products, services, or practices and is causally related to market
interventionsEQ where a OmarketO is defined as Othe commercial activity
(manufacturing, distributing, buying and selling) associated with prodadts a
services that affect energy usa@e

The Market Effect€valuationProtocol acknowledges that two types of market effects
are recognized in the energfficiency industry:

« Those that occur while the program is running and are a result of how the
programis changing markets.

« Those that are forecasted to occur after the program has ended and are due
to the changes established or put into motion by the program.

The protocol clearly states, however, that it was designed to measure only the first of
these tw categorie®that is, concurrent market effeéts.

In the October 2007 decisiorhet CPUC directed its staff to report its findings
following the process evaluation and market impact studies of theE200® program
cycle on the ability of current protdsoto measure such Ononparticipant spilloverO
savings and to propose possible revisions to market effects protocols, utility savings
goals, or performance incentive mechanisms for subsequent action by the CPUC.
Consequently, the CPU@ecided to examingossible market effects icompact
fluorescent lampsdFL9), residential new construction, and hilghy lighting(referred to
as the OMarket Effects studies@prking with the CPUC, the California Institute for
Energy and Environment (CIEE) developeddstyplans for, and assest in overseeing,
each of these market effect studies.

! california Evaluation Protocols, pp. 1435.

% Ibid.

Note that because this analysis will not include market effects forecasted to occur later, total market
effects may be greater than thestimated here.

The CIEE market effects study plans are availablgtpt/Juc-ciee.org/planningevaluation/7/Ibrsearch



The Market Effects studies had three primary objectives:’

 Understand the cumulative effects of California’s energy-efficiency programs on
the target market.

+ Quantify 2006-2008 kilowatt-hour and kilowatt savings (if any) caused by the
above potential market effects and not claimed as direct or participant spillover
savings.

« Support the CPUC’s strategic planning efforts by clarifying whether savings from
potential market effects can be quantified with sufficient reliability to be treated
as a resource.’

The three market effect studies have been completed, and all of the reports
(Appendix A) are available in the database of evaluation reports on the CALMAC
website (www.calmac.org), on the CPUC website (www.cpuc.ca.gov) and on CIEE’s
website (www.uc-ciee.org). In addition to the preparation of the reports, each author
presented their findings at a public workshop that was held at the CPUC or via a webinar.

This report briefly reviews the methodology, selected key findings, and lessons
learned from each of the market effects studies, highlighting the results as they pertain to
the three objectives described above (more details can be found in the voluminous reports
listed in Appendix A). While this review discusses possible revisions to market effects
protocols, this review does not discuss possible changes to utility savings goals or
performance incentive mechanisms, changes in program design, or other non-
methodology policy recommendations — these topics are best left to the CPUC report that
will be prepared by Energy Division staff.

In order to determine what further research should be done in the future in the
area of market effects, CIEE conducted a survey in February 2011 to assess the value of
the market effects reports, see how these reports have been used and are planning to be
used, and determine what additional activities should be conducted in the area of market
effects. The results of this survey are presented in Section 5.

> The Residential New Construction Market Effects Study included a fourth objective: Assess the effects

of pre-2006 10U programs on the adoption of more efficient technologies and practices in the 2005 Title
24 code.

® The market effects studies focused on methodological issues. The authors of the report were neutral

going into the studies on whether there were market effects. And the CPUC was not planning on using
the results for determining utility performance on meeting their energy savings goals and its impact on
shareholder incentives.



2. CFL Market Effects Study

2.1. Methodology

The CFL Market Effects study reviewed previous program evaluation, market
research, and market effectsudies of Californi®s investeswned utilities (OUs)O
programs and other relevant studies outside of Califofiia.study included telephone
surveys withapproximately 2,500 endse customers, telephone interviews with about
600 CFL retailers anthanufacturergrepresenting the vast majority of marketel CFL
sales in Californig in-homeaudits of 269 homes, comprehensive retailer lighting shelf
stocking inventories in 185 storésepresenting over one million stocked bulbs), and
interviews with17 residential lightingorogram managers, policymakers, and evaluation
consultants familiar with histori€alifornia orother residential lighting programs across
the U.S.

The analysis included qualitative and quantitative data approaches, including
desciptive statistics and multivariate regression modeling techniques. Primary research
was conducted inCalifornia and in three comparison states (Georgia, Kansas and
Pennsylvania) selected to sea&a baseline for California. The customer survey and in
home audit data were combined wiffrimary data from 11 additional states (in a
collaborative effort conducted with other progratates, and analyzed in a single set of
models) as part of the analysis

The study was guided by the development of a logic maddl researchable
guestions that were developed as part of the CFL Market Effects Scoping Study. These
research questions addressed leading market indicators including CFL awareness,
availability, pricing, and satisfaction, as well as coincident and |lgggiarket indicators
such as CFL sales and saturation, respectively.

2.2.  Key findings on market effects

In their final report, lte authors presented numerous findings on leading and
lagging indicatorswith respect to the statewide Upstream Lighting Program (the focus of
this market effects study)While the interviews provided fairly strong qualitative
evidence and some quantitative evidence that there were effects frobpstream
Lighting Program (JLP) at one time (e.gchanges in awareness of CFLs, attitudes and
acceptance of CFLs, CFL availability, and declime€FL prices), most of the analyses
of current market conditions yielded no quantitative evideherarket effects at the end
of the 2@6 to 2008 program cycl@hough they may initially seem contradictotiie
authorsbelieval thatthese findings actuallipld a consistenstory. The upstream market

" Leading indicators are early indications of afpamin the level of CFL market activity. They may be used

to predict a forthcoming change in CFL market activity. Coincident indicators are signs that the level of
CFL market activity is changing that occur concurrently with the altered level of activatyging
indicators are indications of changes in the level of CFL market activity that occur after the level has
changed.



actor interviews asked respondents about their perceptions bfLfhen 2006 through
208 (and some questions included earlier time periods). Data for athare
guantitative analyses (i.e., CFL User SurveyHbme Survey, Shelf Stocking Surveys,
pricing analysis, and regression analysis), howewerg collected in 2008 and 2009.
Thus, theauthorsnoted that while the upstream interviews providieevidencethat
CaliforniaOprogramsmay have causecharket effects in both California and nationally
in the past, the quantitativ@nalyses provide evidence that these effedisd largely
eroded wer the past two years.

2.3. Energy savings

Through a regression approach, the study estimated that cumadRd8ttal net
impacts, inclusive of both free ridership and spillover, were 23%h@fOUOs claimed
gross savingsThis estimate, altholginclusive of market effects, waower than the
estimated NTG ratio in the Residential Retrofit Upstream Lightmnggram (ULP)
Report, which recommended a NTG of O(fabtead of 0.23across the three IOUShe
authors eplained that the differences bet®en tle two studiesvere due totwo key
factors First, the net effects estimate for the CFL Market Effects study was only based on
a 2008 model, whereas the Uképort estimatethe NTGratio for the entire 2002008
period Second, lie net effects estinaforthe CFL Market Effects study wébased on a
model of cumulative net effectgsalized in 2008whereas the ULP report estimatie
NTG causedn 20062008. Inother words, impastfrom previous program cycles rge
included in the market effectsppoach (e.g., higher saturation will reduce total sales
estimates), whereas the UlLBport attempmd to isolate impacts from the 20@®08
cycle. The authorgoncludedthat, taken together, the findings did not provide evidence
that market effects in the forof energy/demand savings (nonparticipant spillogeuld
be unequivocally claimed or quantified a result ofhe California IOU programs for the
20062008 time period.

2.4. Assessment of whether savings can be claimed as a resource

The authors noted thamarket effects from upstream CFL prograhesd been
claimed as savings throughout the United States. Recent evaluations in Massachusetts
(2006), Vermont (2005), and New York (2005), in faegd identified NTG ratios
(inclusive of free ridership and spiller) that exceeded 100%. In other words, in the
relatively recent past, the programs found total CFL sales in the respective utility service
territories were far greater than they would have been in absence of the program, so the
utilities could claim savigs from more CFLs than they incented. Given the intensive
marketing and outreach nature of these programs, the substantial prideving they
offered, and the nascent CFL market a few years thgoauthors concluded that these
findingsdid not appear ueasonable.

However, the CFL market has changed substantially in more recentamadthe
authors noté that thefindings fromthe CFL Market Effectseport indicatd tha the
baseline for CFL sales hatsen throughout the U.S., includimggions withno utility
efforts to promote CFLs. Becauti'e CFL Market Effectstudy did not find evidence
that market effects energy/demand savings attributédie 20062008 ULPcould be



unequivocally quantified, they concluded that market effects savings from the CFL
programs could not be claimed as a resource for the 2006-2008 program cycle. They also
noted that this was not to say that CFL market effects could not be reliably estimated —
rather, that they were not observed in 2008.

2.5. Suggestions for changes thlarket Effects Evaluation Protocol

One of the greatest challenges the CFL Market Effects Team faced in trying to
quantify the energy/demand savings from market effects of the 2006-2008 ULP was the
lack of earlier market effects data—both to establish a (pre-2006) baseline, and to
understand the market effects for the first portion of the program period. While the
Market Effects Evaluation Protocol states, “a baseline study must be conducted as early
as possible,” they recommended some subtle but important changes to the scoping study
section of the Protocol. Specifically, they recommended that through the scoping study
the evaluation contractor be required not only to conduct a thorough review of relevant
past studies, but also to explicitly delineate the quality and usefulness of any extant
baseline data. They recommended that the CPUC should use this assessment of baseline
data availability to define the timing and scope of the subsequent market effects study. In
addition, the authors recommended that the scoping study be required to include a
description of the market’s evolution over time. Documentation of the market history
provides a context for the market effects assessment. An understanding of this context
may be of critical importance if, for example, significant program impacts occurred prior
to the timeframe under evaluation (as the evaluators believed it did in this evaluation).

Once a market effects study has been authorized, the Market Effects Evaluation
Protocol recognizes two approaches for estimating causal attribution: preponderance of
evidence and modeling. The authors tried to assess the markets effects attributable to
California’s 2006-2008 ULP using the preponderance of evidence approach for some
metrics (e.g., CFL awareness, availability, and the program’s effect on CFL pricing) and
modeling for others (e.g., energy and demand savings). They found the preponderance of
evidence approach—in this case employing customer surveys, in-home lighting audits,
retail shelf stocking surveys, and trade ally surveys—worked well for qualitatively
assessing the market effects attributable to California’s ULP. However, modeling the
nonparticipant spillover effect of an upstream program on the market as a whole—
without the benefit of adequate annual sales data or being able to readily identify end use
customer participants—posed unique challenges. In light of the challenges inherent in
modeling the market effects attributable to upstream energy-efficiency programs, the
authors suggested that the Protocol allow for the estimation of total net effects (i.e., a net-
to-gross ratio that is inclusive of free ridership, participant spillover, and nonparticipant
spillover) for upstream programs rather than focusing solely on nonparticipant spillover.

2.6. Lessons Learned

In the endeavor to accurately estimate the magnitude of CFL market effects, the
authors concluded that market effects needed to be estimated throughout a program’s life
cycle. In other words, a rigorous assessment of program versus estimated baseline sales
conducted earlier in the life cycle of the California IOU CFL programs might have



identified quantifiable market effects that occurred earlier in the programOs life. The lack
of suchbaseline datacoupled with the rapid increase in CFL sales throughwutkS.

during the first part of the 2068008 program cycleand the more recent national
downturn in sales, makes it extremely difficult for any progratate, including
California, to now claim or quantify savings from cumulative market efiadisced ly

their programs alon@he authorsighly recommeneld thatfuture market effects studies
gatherbaseline data before program implementation as well as throughout a programOs
lifecycle. Thesestudies do not need to be more costly; in fact, they may bedstig by

using longitudinabnalytic approaches that implement ongoing data collection activities.

In addition to establishing baseline and ongoing, more regular data coll¢acéon,
authors made othanethodological recommendations for CFL or other maefects
studiesjncluding:

* The multistate regression approach improves on the simple difference of
means (i.e.delta sales) approach by controlling for other destthat
impact sales of energgfficient measures, including income, education,
housingcharacteristics, and utility rates.

* The key to successful implementation of the multistate approach is
collecting goodestimates of sales, which, for lack of reliable secondary
data, requires consisteapproaches across states in terms of primary data
collection activities (survey questiorisne horizons, etc.).

* Shelfstocking surveys are less useful as a proxy for sales since they cannot
fully captureseltthrough rates (i.e., lowest cost products may have sold
quickly and not be availablduring the stocking survey), but they are
valuable for understanding availability apdcing characteristics.

* Future studies should also consider examining a diffusion of technology
curve tounderstand how efficiency gains in California might impact
standard praates in otheareas of the country.

Market effects studies also provide important market characterization findings that can
inform both impact evaluations and program planning efforts. For example, the primary
data collection activities taken for this @y produced estimates for a number of
important parameterge.g., sales and prices of CFL&nd included the following
activities

* Upstream interviewsA qualitative estimate dfistoric and current market effects

* CFL user survey and4ihome lighting auils: Saturation, penetratioandcurrent
buying patterns

» Shelf stocking survey<urrent offerings (model types, features), stocking
patterns, and program pricing effects (e.g., pricing multiplier effects) across all
retailer channels amdifferences byetail channel.




3. High-Bay Lighting Market Effects Study

3.1. Methodology

The HighBay Lighting® (HBL) Market Effects studywas guided by the
development of a logic model and researchable questions that were developed as part of
the HBL Market EffectsScoping Study. The authors of the HBAarket Effects study
reviewed previous program evaluation, market research, and market effects studies of
California IOUsO programs and other relevant studies outside of Cafifdtaauthors
also reviewed California IOU program data for HBL measures on the Energy Efficiency
Groupware Application (EEGAebsite as well as incremental cost and other HBL
measure data in the Database of Energy Efficiency Resources |DEE&1sive
secondary research was performed to document the evolution of HBL technologies with
their intrinsic advantages, disadvantages, and cdsts. study included telephone
interviews with 14 program managers or implementation contractors of the California
IOUsprograms claiming savings from HBL measures.

The authors conducted -depth interviews (nationally and California) with
representatives of 11 manufacturers, 15 distributors, and 16 installation contractors active
in the commercial and industrial HBL mark&rimary research waalso conducted in
California anda comparisonarea(Mississippi, Georgia,Alabamaand South Carolina
selected to serve as a baseline for Caliform@ephone interviewers were conducted
with lighting contractors (150 in Californiand 100 in the comparison area), lighting
distributors (142 in California and 77 in the comparison area), andissrd of HBL
technologies (124 in California and 80 in the comparison area).

One of the critical methodological challenges in this studythasssessment of
what portion of the savings Ooutside the programO could plausibly be attributed to the
effects of the program. Because the program was driven primarily by contractors, very
few customers were able to recall any interaction with the pmggthereby making
customer surveys an ineffective method. Therefore, the authors assessed the likely level
of spillover based on judgments informed by formal testing of four hypotheses
concerning alternative influences on promotion and adoption of effickBL
technologies: (1) spillover; (2) influence of codes and standards; (3) cumulative effects of
previous California energy efficiency and information programs on customersO purchase
decision criteria and processes; and (4) targeting of the Californikemay
manufacturers and large distributors.

8 High bay lighting refers to a diverse group of technologies that are used to light spaces in commercial and
industrial facilities wih ceiling heights 15 feet and above.

° During the 2008008 program period, the three California IOUs operated 12 programs that offered
incentives for efficient high bay lighting. Most of these incentives were issued through prescriptive
rebate programs.



3.2. Key findings on market effects

The authors concluded that there was reasonably strong evidence to demonstrate
significant energy and demand savings and market effects from the California 10U
programsO suppast energyefficient retrofit HBL technologiesAll of the survey and
market results showed a consistent story. The IOU program promoted thkBgh5
Output (T5HO)technology which commanded a steep price premium compared to other
OefficientO HBL technol@gi: 22 to 65 percent higher prices compared to equivalent
pulse start metal halide (PSMH) technologies and 300 to 400 percent higher prices
compared to I8 fluorescents. Because of lower operating costs, higher compatibility
with controls, and superior luten maintenance, the 10U programs focused heavily on
T5HOs, which accounted for 93% of all fixtures rebated and incentives paid. Despite
their high incremental costs, sales of TSHO fixtures outside the progr&alifornia
exceeded uprogram sales by ove3:1, and oubf-program sales of T5HOs alorme
Californiaaccounted for 51 percent of total HBL sales. The market share of TSHOSs in the
comparison area, as reported by contractoosyever,was only 29 percent. The high
level of outof-program sales stngly suggested that program area contractors took a
much more aggressive approach to promoting and selling T5HOs than did their
counterparts in the comparison area. This finding was supported by other contractor
survey results.

3.3. Energy savings

The authorsalculated thathte net difference in energy savings due to the higher
efficiency of HBL lighting purchased in California from 2006 to 2008 versus the
baseline, as representedteghnology shares in the comparison area, was 97.2 GWh per
year. After adjusing gross savings less free ridership, tle¢ energy savings generated
by energy efficiency programs that promoted efficient HBL lighting during the period
2006 2008 (as calculated by evaluations of CaliforniaOs utility progrémreled 67.0
GWh per yar. And the difference in the estimate of net energy consumption reductions
generated by the twmethods is 30.2 GWfireflecting purchases made outside of the
programthat exceed baseline levddnonparticipant spilloverBased on their analysis,
the auhors concluded that the 10U programs were responsible for most of the difference
between actual and baseline adoption of efficient HBL technologies in California during
the period 200®2008. Compliance with Title 24 lighting power density requirements by
contractors and the designers with whom they work also accounted for some of the
difference, but the authors believed that the channel of influence on projects in existing
facilities (as opposed to new facilities) was relatively weak compared to theumsgr
They were not able to apportion quantitatively the percentage of net adoptions
attributable to the programs versus Title 24

Based on additional analyses, the authors concluded that at least 50 percent of the
HBL adoptions were attributable to the effect of the program. They also believed that 90
percent was a plausible estimate for the top end of the range, given the relative weakness
of the other potential influences in regard to the replacement (as opposew to ne
construction) market. Applying these percentages to the estimate of 30.2 GWh per year in
savings from net outf program adoptions developed above, they arrived at a range of



15.1 to 27.2 GWh per year in savings attributable to the nedfqariogram adptions.
Combining the results of the above analysis with the estimate of net energy savings from
the 20062008 impact evaluations generated estimates of net program savings (that
include outof-program adoptiong)f 82.1 to 94.2 GWh per year.

3.4. Assessmenbf whether savings can be claimed as a resource

The authors concluded that the 2a8 HBL programs caused significant
market effects and could be claimed as a resource. In particular, they found the following
activities to be critically important:

¥ Strorg promotion of energgfficient T-5 technologies by California contractors,
when compared to their counterparts in4poagram areas.

¥ Strong promotion of 35 technologies to all customers and projects, with and
without program incentives.

¥ Large volume of 75 fixture sales Ooutside the programO, which led to spillover in
the range of 23 to 27 percent of net savings, as estimated by evaluations that did
not account for spillover.

3.5.  Suggestionsdr changes to Market Effects Evaluation Potocol

The authorsrecommended thathte protocol for market effects studies should
include thedocumentation of unanticipated market efficts program effects that are
not characterized in the program logic mdtiasa Okey aspectO of the report. Similarly,
they recommended theg¢searchers should include tiiscovery of unanticipated market
effects if any, as another objective of a market effects sthuhally, they recommended
that the market effects evaluation protocol should be revised to contain guidelines on the
appropride conditions under which to deploy available approaches for quantifying
adoptions of targeted measures outside the program and for assessing the attribution of
observed markathanges to program activities (e.g., hypothesis testing).

3.6. Lessons learned

From a methodological point of view, the authors concluded that it was feasible to
conduct a crossectional, markelevel net savings analysis, including estimation of
market size and technology shares, without actual ddtavever, they warned analysts
interested in conducting similar studies of the following potential complications:

¥ Previous studies relying on cressctional methods involving comparison
of program areas to neggrogram areas show that timing is crucial. Once
national markets for efficre technologies begin to take off, differences in
technology shares between program adm@gram areas quickly become
insignificant.

¥ Non-program areas are becoming increasingly difficult to find (e.g.,
commercial lighting programs are active in nearlgrg\state).

¥ Comparability of the program and npnogram areas will always be an



issue. Therefore, the kinds of qualitative hypothesis testing used to isolate
spillover effects will be required in these kinds of studies.

The authors provided suggestions fisture HBL market effects evaluatiomork.
First, they recommended thatwhite paper be prepared on using comparseass in the
nonresidential sectofThey also recommended threeeslated market effectstudiesto
improve the understanding of the HBLarket one on HBL controls and changes in
hours of use, another on end users using HBL technologies, and a third on HBL usage in
new construction.

1C
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The Residential New Construction Market Effects study was guided by the
development of a logic model and researchable questions that were developed as part of
the Residential New Construction Market Effects Scoping Study. The Residential New
Construction Market Effects study was performed in two phases. The first phase covered
the market and attribution analysis of the California IOU’s residential new construction
(RNC) programs'’. Phase I, using primarily qualitative methods, was designed to provide
qualitative evidence of market effects that may reasonably be attributed to the I0U’s
RNC programs, and Phase II was designed to quantify the energy savings caused by the
market effects.

4.1. Methodology

Phase I aimed to establish whether or not there was substantial evidence of
increases in the efficiency of the RNC market—beyond the direct effects of the IOUs
programs—that may reasonably be attributed to those programs. In addition, Phase I was
designed to assess the historical context of RNC design and construction practices in
California, and to analyze the cumulative impact of the 1998-2005 IOU programs on the
2005 code change. The primary research activities conducted in Phase I were an analysis
of historical trends, an analysis of expected outcomes, and an analysis of the effects of
IOU programs on changes in the efficiency requirements of the Title 24 code. The
primary data collection methods used to collect data were telephone interviews with 976
buyers of new non-program single-family homes in the IOU territories, 32 builders of
non-program homes, 9 HVAC contractors, 45 Title 24 consultants, 29 Home Energy
Rating System (HERS) raters, 17 window distributors, 16 lighting fixture and control
distributors, on-site visits to 267 non-program homes, in-depth interviews with 8
managers of other voluntary programs aimed at increasing the efficiency of RNC in
California, 14 building code officials/inspectors, and web-based estimates of naturally
occurring market adoption (NOMAD) trends by 10 residential building experts, with re-
estimation of indirect effects of prior IOU programs on NOMAD by 6 experts. Phase 1
concluded that there was sufficient evidence of large potential market effects to justify a
Phase 2 to attempt to quantify those savings.

Phase II focused on two of the three ways that the IOU programs can lead to
reduced energy use: (1) by improving compliance with existing code; and (2) by
facilitating construction that is more efficient than required by the current code. The
authors estimated code compliance and gross energy savings using the Residential New
Construction Baseline Study (RNC Baseline) conducted as part of the 2006-08 California
Residential New Construction Program Evaluation and the Codes and Standards (C & S)

' The IOU’s RNC programs included Southern California Gas’s Advanced Home Program, San Diego
Gas and Electric’s Advanced Home Program, Southern California Edison’s California New Homes
Program, Pacific Gas and Electric’s (PG&E) Residential New Construction Program and PG&E’s Duct
& Cover Program.
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Program evaluation. For the 194 homes included in both the baseline and the C & S
evaluation, the team conducted a full site audit at each home, and built a compliance
model from the fielebbserved building characteits. In order to convert the gross
savings estimates into net savings estimates, the evaluation team employed two Delphi
panels, consisting of 24 Title 24 consultants and seven building industry experts.

4.2. Key findings on market effects

In Phase I, the albrs concluded that there was sufficiemidence for discernible
nonparticipant spillover from the 2068008 IOU RNC programs, primarily through the
training of builders and other market actors, which helped bring about improved code
compliance, increasleabovecode practices, and market readiness for a code upgrade.
Further, there was strong evidence that sizeable numbers -@rogram homes built in
the 20062008 period used abowmde practices and technologies, that the level of
efficiency increasedluring this period, and that the IOU programs had an observable
effect on the increased use of ab@eele practices and technology.

On the other hand, ednandside effects, such as increasing home buyer
awareness and increasing consumer demand/willingteegsy for efficient homes,
largely did not occur, owing at least in part to the low volume of IOU program
participation.In sum, the authors concluded tRditase | provided qualitative evidence of
increases in the efficiency of the RNC mabkéeyond the direct effects of the I0UsO
20062008 programi that may reasonably be attributed to those programs.

The Phase Il work confirmed the Phase | findinQede ceonpliance under the
2005 building standards suppedithe findings from the Phase | report pertaining to code
compliance and abowveode building practicesAnd the Delphi panels (Title 24
consultants and building industry expégridentified the various elaents of training
(builders, subcontractors, Title 24 and code officials) as the impstrtant elements of
the IOUORNC programs.

4.3. Energy savings

In Phase I, the authofeund that energy savings associated with the observed
market effects in neparticipant homes were large and quantifiable, but also found that
the gross savings overlagd with the gross savings from the Codes and Standards
evaluation This latter finding providedraluable corroboration of the scope and size of
the impact of the IOUGNC programs on neparticipants. In addition, theNFC market
effects study providedaluable insights as to how the I0UOs RNC programs made a
difference above and beyond naturally occurring market adoption of improved efficiency,
to better understand whiie nonparticipant spillover occurred and why the average non
participant home built during the 2006 to 2008 time period was built to exceed the
requirements of Title 24.

Some detailed findings:

* Statewide, the average compliance margin was aldévecode In other
words, the average new home built during the 2006 to 2008 time period
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used 7.4%essenergy than it was permitted to use under the California
State Building Code (i.e. Title 24).

* The averagabovecodehomeresultedin 17% savings in electricitysage
and 11% savings in natural gas usage over the average@ogdant
home.

* The averageodecomplianthome resuéid in 27% savings in electricity
usage and 5% savings in natural gas usage over the averagecbd®ow
home.

* Based on the unweighted [Eit24 consultant responses, the Delphi panel
estimated that the 200808 I0UOs RNC programs were responsible for
25% (9,970 MWh) of the gross electricity savings and 28%7.8 MDth)
of the gross natural gas savings dueabmvecode homesompared to
code-compliant homes. In addition, the Delphi panel estimated that 21%
(8,172 MWh) of the gross electricity savings and 20% (144.3 MDth) of
the gross natural gas savings were due to the2@dé IOU programs.
Thus, tke 20062008 and pr&006 IOU programs take together
accounted for nearly half of gross electricity and natural gas savings in
abovecode norprogram homes.

* Based on the unweighted Title 24 consultant responses, the Delphi panel
estimated that the 200808 IOUOS RNC programs were responsible for
23% (1,282 MWh) of the gross electricity savings and 23%.2 MDth)
of the gross natural gas savingscodecomplianthomes compared to
belowcode homes (Figure E2). In addition, the Delphi panel estimated
that 23% (1,284 MWh) of the gross electricggvings and 24% (18.6
MDth) of the gross natural gas savingsre due to the pr@006 10U
programs. Thus the 20062008 and pr&006 IOU programs taken
together accoumtl for nearly half of gross electricity and natural gas
savings from achieving code cptiance in nofprogram homes.

4.4. Assessment of whether savings can be claimed as a resource

The authors concluded that it was possible to cldie energy savings as a
resource However, an important factor bearing on the reliability of the-pamicipant
spillover savings estimatgasdetermining the extent to which the savings were counted
in other utility program evaluations, in particular, the Codes and Standards Program
evaluation, in order to avoid doubteunting of savings. The evaluation team found that
all of the energy savirsggfrom nonparticipant spillover had been counted in the Codes
and Standards evaluatioipecifically, he evaluation of theCodes and Standards
Program captured all spillover savings in fmogram (baseline) homes (i.e., improved
compliance with code arfdcilitating the construction of aboxe®de homes) from 2006
2008 utility programs, because such savings con&itucompliance with Title 24l he
RNC market effects study measured savings in homes exceeding the 2005 code relative
to homes just meetinthe code, and in homes just meeting the 2005 code relative to
homes not meeting the caodéhe Codes and Standards Program evaluation measured
savings in all homes using the 2001 code as baseline. Therefore sallsgkangs in the
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RNC ME study wee a strct subset of and should have been counted irCties and
StandardsProgram evalationOs gross standard savirigse finding that the spillover
savings overlap with savings counted in the Codes and Standards evaluation provides
valuable corroboration ohe scope and size of the impact of the IOUsO programs on non
participants.

It is important to point out that while it is likely that thevasoverlap in savings
with the Codes and Standards Prograthe market effects research leelprogram
administratos understand how and why the savings were achieved and where they should
consider concentrating their efforts in future program cydlékile the gross savings
overlap, the RNC ME study ag important because it providesth example of how
market effects cdd be measured and how the scoping study, logic model and the results
of a market effects pilot evaluation could identify the mechanisms behind program
effects.

4.5. Suggestions for changes to Market Effects EvaluationrBtocol

The authors suggestethat the Market Effects Evaluation Protocol could be
modified for estimating the net impactsRRNC programs. In the CalifornBNC market,
distinctive and continually changing state building codes, multiple and varied climates,
and the prevalence of local marketas preclude a crosectionalinter-statemodeling
approach for causation; new construction in California simply is not comparable enough
to new construction in any other alkkar even a combination of ardaso allow valid
comparisons. In addition, thavdrsity and complexity of the engses and practices
involved in new construction make a modeling approach problematic. This is in contrast
to other types of markets that are relatively similar across areas, with relatively uniform
technologies, in whiclyuastexperimental designs taking into account differences over
time and across areas are more feasible.

Hence the authorsuggested that thdarket Effects Evaluation Protocol could be
modified to provide the following requirement for estimating the imgitads of new
construction programs for the Basic level of rigor:

O\ Delphi or expert panel approach, in which gross savings and
penetration of technologies and practices are estimated and presented to
panel members, who are then asked to attrissteings to energy
efficiency programs and other factors; it is essential that there be at least
two rounds of Delphi surveys, with the first round results summarized and
presented in the second round survey so panel members can understand
and learn from eh other in developing the final attribution estima®es.

4.6. Lessons learned

Based on their research, the authors noted several lessons learned with respect to
program evaluatian

* Because market transformation is a program goal, market effects research
should occur on a regular basis; otherwise, program planners cannot know if
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the goal is being achieved

Baseline studies should continue in the future on a regular basis to allow
continued examination of efficiency trends over time

As I0OU-sponsored traing programs were consistently identified as being
critical to the observed market effeatgordinatethe evaluation of education
and training programs to include elements of market effects evaluations to
better understand what building techniques andn@olgies are being applied

to nonprogram homes.

Because oflifficulties inidentifying and recruiting building industry experts
for Delphi paned, identify and recruit building industry experts who could
serve on a similar Delphi panel at the conclusadnthe program cycle.
Panelists would be asked to follow the programs during the program cycle,
paying particular attention to nguarticipant spillover.
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5. Market Effects Survey Results

In order to determine what further research should be done in the future in the
area of market effects, CIEE conducted a survey in February 2011 to assess the value of
these studies, see how these reports have been used and are planning to be used, and
determine what additional activities should be conducted in the area of market effects.'’

Forty (40) individuals responded to the survey. Since we do not know the size of
the population of people who are interested in this topic, we were unable to determine a
response rate or assess the representativeness of the sample. Nevertheless, we believe that
the responses provide some useful information for determining the next steps in the
evaluation of market effects.

5.1. Respondent Characteristics

As shown in Figure 1, the respondents reflected a diverse group of respondents in
terms of their affiliation. Due to the research focus of the papers, it is not surprising to see
that most of the respondents were consultants (38%) or from academia (28%). Only a few
utility people responded to the survey; this was surprising and disappointing since we
know that many utility personnel participated (in person or by phone) at the public
workshops and webinars and provided review comments to the draft reports, and we also
know that many utilities are interested in the evaluation of market effects.

' The survey questionnaire is in Appendix B. A notice of the survey was sent to the CPUC Service List
and the CIEE Listserver.
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Figure 1. Which of the following best describes your affiliation?

Consulting firm
[ consultant

University

Government - federal.
state, or local

Non-profit organization
Utility - investor owned
Researcher

Other (please specify)
National laboratory

Utility - municipal
or other

Public service/utilities
commission

T
0%

10% 20% 30 % 40 %

As shown in Figure Zhe respondents reflected a diverse group of respondents in
terms of theirposition due to the research and policy focus of the papeost of the
respondents wererofessors (23%), evaluators or market researchers (20%), program
planners or managers (18%), or evaluation aarket research managers (15%).
Representatives frotthe public policyand implementatioprofessionslso responded.
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Figure 2. Which of the following best describes your job?

Professor

Evaluator or
market researcher

Program planner
or manager

Evaluation or market
research manager

Researcher

Other (please specify)

Public policy analyst

Public policy developer

Program implementer

Student (undergraduate
/ graduate)

5% 10% 15% 20% 25%

5.2. Marketing and Examination of Studies

The primary method for notifying people about the market effects studies was
sending announcements to CIEEOs list server and the CPUCOs service list. As shown in
Figure 3, these were the primary ways that réspondentdearnedabou the market
effects studiesA few respondents heard about the studies from CIEEOs website or from a
colleague or friend.

Figure 3. From which of the following sources did you hear about the market effects
studies?

CPUC service list R?fe d b
f

L
colleague/friend/word of mouth
CIEE listserver Other (please specify) CIEE website
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As seen in Figure 4wo-thirds of the respondents had reatlleast oneof the
market effects studie@his is a selselected miivated group!). Because people could
read some or all of theportat their own leisure, it was not surprising to find less people
ablltg tolisten tothe workshopsand webinarswhich typically lasted two hours (Figure
5).

Figure 4. Which of the following studies have you read?

40 % —

30 %

20 %

10 %

CFL Market Effacts Study ny Residential New High-Bay Lighting
Construction_. Market Effects Study

12 Although not evident from the survey response, there were over 100 participaniadistethe CFL
Market Effects Study presentation on the webinar.
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Figure 5. Which of the following studies have you heard the presentation?

80 %

60 %

40%

0%—

CFL Market Effects Study High-Bay Lighting Residential New
Market Effects Study Construction..
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5.3. Benefits and Usefulnessf Studies

Many of the respondents believed that the studies wargebeneficial and useful
(and would be useful in the future, as descrilmethe sectiorbelow). For these people,
the studies represented an extraordinanthoritativeresource and reference that could
be accessed over time for guidance in designing, implementing, and evaluating policies
and programs.

Five types of benefits stood out. First, these studiese able tahow thatmarket
transformationexists they were able t@uantify savings thatould not otherwise be
captured and theywere able to identifghe source of the savingSecond, theéesting of
methodsfor evaluating market effectwas of valuein and of itself and respondents
appreciated thathe methods and their testing was made transparent and publicly
available

Third, the scholarly and objective high quality syntheses and analyses gutovid
systematicand valuablereviews ofmarketsand market effectsesearchfor example,
they provided(and helped to understanaiformation on howa particular market (e.qg.,
CFLs) has evolved over time and where it is npwith detailed, upo-date market
information) In addition, many felt that the papers were very educatianaplairing
market complexities t@ broader audiencand variety of groups involved in policy,
programs, and research.

Fourth, respondents were able to learn about @®hnologiesthe breadth of
adoption of technologies and where the remaining opportunitiesdig¢hat they can
apply them to new projecténd fifth, the respondents valudle analysis and review of
other documents and studieas well as the provision of data on California and
comparison areas that could transferrable to other regior@d usd in other market
effects studies outside of California.

5.4. Methodology Improvements

While several respondents noted that no changes were neeastdespondent
did not have any suggestions for how the methodologies of the mafdets eftudies
could beimproved A few respondents provided three recommendations for conducting
market effects studies. Firglata collectionneeds to begin earhsince narket effects
(baseline) studies require measurements before the proGmerespondent suggested
that maket effects studies be required everp gears, and include threquirementn
the CPUCOs EM&V Plargecond,industry dataare needed to allow better modeling
(e.g., for CFLs, sales by stdig year going back historicaljlyand this might have to be
mandated by the CPUC hird, larger sample sizeand more robughonitoring datsare
needed

5.5. Present and Future Use of Studies

Several of the respondents had not made use of the studies (other than for
personal use as a general source of knowledge) but were planning to use them in the

21



future. In contrast, many respondents had already made use of the studies for generally
improving the planning, design, implementation, and evaluation of programs. More
specifically, respondents used the information in these studies for informing or validating
assumptions in cost-effectiveness models and planning needs, for recognizing problems
with methods and simulation tools, and for understanding market size and penetration
leading to estimates of overall effects. Others used this information for consulting,
research, teaching, class work, writing papers and reports on market effects and providing
comments to the CPUC on program effectiveness and policy strategies for future lighting
and residential new construction programs. And a few used the California information for
projects outside California, for comparison work in other states with the findings in
California.

While some respondents were unsure of how they were going to use these studies,
and some had no plans, many respondents were planning to use these studies in their
planning, design, implementation, and evaluation of programs. More specifically,
respondents were planning to use the information in these studies for cost-effectiveness
assessments, incorporating lessons learned to avoid repeating errors and to build on what
seems to be effective, benchmarking, and examining trends in market penetration of
specific energy-efficient goods in the market. Some respondents will use this information
to help customers make decisions, and others will provide this information to their
product managers and for assessing market size and penetration of specific technologies.
Others were planning to continue to use this information for consulting, research,
teaching, class work, writing papers and reports on market effects. One respondent was
planning to replicate the high bay lighting study in their service territory, using some of
the California comparison data, while another was planning to use this type of analysis
for water planning. Finally, one person indicated that they would be using this
information to continue their work on codes and standards program activities.

5.6. Dissemination of Studies

Several respondents have forwarded these reports to others in California and in
other states (spillover effect), such as: program administrators and managers, program
designers and marketers, planners and evaluators, reporters, consultants, supervisors,
colleagues, product managers, manufacturers and retailers, and utility clients.

5.7. Additional Market Effects Studies

Many respondents would like to see additional market effects studies. Some had
specific studies in mind (see below), while others provided general reasons for more
studies. Some respondents thought these studies were very important for assessing market
transformation and carrying momentum forward, others were interested in the market
penetration of other energy-efficient products and services, and others wanted to quantify
savings from market effects and identify the program components that were most
responsible for the savings (for program design). They also want to increase their
understanding of new technologies and indirect program impacts, and how future market
effects studies would compare with the ones recently conducted. Respondents felt that
market effects evaluation was practically and conceptually difficult but crucial.
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Moreover, as California continues to emphasize the importance of market indicators,
respondents thought that market effects studies would be important for more measures,
and particularly for the statewide programs. However, some respondents only wanted
market effects studies if the evaluation results were going to be used by the CPUC.

Specific market effects studies were suggested:

¥ Residential sector:
HVAC
Whole house home performance
Audits
Weatherization
Smart meters
Appliances
LEDs
Lighting and HVAC control technologies
Electronic loads
o Large screen televisions
¥ Non-residential sector:
o New construction

Retrofit
HVAC
High performance T-8 lighting
LEDs
Lighting and HVAC control technologies
Building commissioning
Smart meters

o Energy storage
Industrial programs
Agricultural programs
Local government programs
Renewables (in buildings)

©)

O O O O O O O O

O O O O O O O

K K K K

Some recommended studies were more generally stated: e.g., conduct market effects
studies for all energy saving technologies for which saving are counted, but as market
studies not technology studies.
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Three market effects studies were conducted to address the following objectives:

¥ Understandhe cumulative effects of CaliforniaOs energy efficiency programs on
the target market.

¥ Quantify 200&€2008 kilowatthour and kilowatt savings (if any) caused by the
above potential market effects and not claimed as direct or participant spillover
savings.

¥ Support the CPUCOs strategic planning efforts by clarifying whether savings from
potential market effects can be quantified with sufficient reliability to be treated
as a resource.

Thesestudies were successful in collecting and analyzing a variety af tdat
understand the cumulative effects of CaliforniaOs energy efficiency prograhree
markets (CFLs, HBLs, and RNC), and they were able to quantify the savings caused by
the above potential market effects for the 22068 time period. Two studies (HBand
RNC) claimed that the energy savings could be quantified with sufficient reliability to be
claimed as a resource, while the third study (CFLs) could estimate savings but the
savings could not be claimed as a resource for the-2008 program cycle

These studies affirm that measurement of program effects and market
transformation is possible even in a market crowded with stifuti.it is important to
note that, as with other evaluation efforts, there is often a great deal of uncertainty when
evaluding market effects. This uncertainty reflects the reliance of the evaluator en self
reports (of manufacturers, retailers, participating consumers and nonparticipants) for
assessing changes in the marketplace as well as program attribution. In addition, th
uncertainty also stems from the increasing OclutterO of other (nationwide, local, regional)
campaigns, incentives and messages affecting behavior that makes it very difficult to
assign attribution to the effects from one particular program. Neverthéessise of
multiple methods qurveys,quasiexperimental design, econometric modeling, etc.) and
obtaining information from a range of actors leads to relatively robust measurements of
market effects. And this approach will become even more robustfiblitbesing lessons
are incorporated in future studies of market effects:

1. Collect baseline data as early as possible

2. Estimate market effects throughout a programOs lifecycle

3. Require hypothesis testing as part of the evaluation

4. Include elements of market effts evaluation in other program
evaluations
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APPENDIX A

Market Effects Studies

Compact Fluorescent Lamps Market Effects Final Report

Author(s): The Cadmus Group, Inc.: Energy Services Group (formerly Quantec, LLC),
KEMA, Itron, Inc., Nexus Market Researdh, Goett Consulting Year: 2010

Download

Compact Fluorescent Lamps Market Effects Final Report. Appendix A: In-Home
Audit Findings

Author(s): The Cadmus Group, Inc.: Energy Services Group (formerly Quantec, LLC),
KEMA, Itron, Inc., Nexus Market Researdh, Goett Consulting Year: 2010

Download

Compact Fluorescent Lamps Market Effects: Final Interim Report

Author(s): The Cadmus Group, Inc.: Energy Services Group (formerly Quantec, LLC),
KEMA, Itron, Inc., Nexus Market Researdh, Goett Consulting Year: 2009

Download

High Bay Lighting Market Effects Study: Final Report
Author(s): KEMA, Inc. Kema,Inc. and Itron, Inc. Year: 2010
Download

Phase II Report: Residential New Construction (Single-Family Home) Market
Effects Study

Author(s): KEMA (formerly RLW Analytics), NMR Group (formerly Nexus Market
Research), Itron Inc.,iie Cadmus Group Inc. Year: 2010

Download

Phase I Report: Residential New Construction (Single Family Home) Market Effects
Study (Final)

Author(s): KEMA, Inc. KEMA, Inc. (formerly RLW Analytics), Nexus Market Research,
Inc., Summit Blue Consulting, Itron, Inc., andéf@admus Group, Inc. Year: 2009
Download

26



APPENDIX B

Market Effects Studies Survey

In the last few years, the California Institute for Energy and Environment (CIEE)
and the California Public Utilities Commission (CPUC) sponsored a series of
studies on market effects on three topics: residential new construction, CFLs,
and high-bay lighting. These studies have been completed and presented at
public workshops held by the CPUC (the papers and presentations can be found
at the following website: http://uc-ciee.org).

CIEE and CPUC are interested in how these studies have been used by the
readers of the reports and/or participants at the workshops. In addition, CIEE and
CPUC are interested in recommendations for additional market effects studies
that should be pursued in the coming years. Thus, we would appreciate if you
could respond to this brief survey and send this file back to Ed Vine at CIEE
(Edward.Vine@uc-ciee.orq) by February 10, 2011. All responses will be kept
anonymous and confidential.

1. Which of the following best describes your affiliation?  (Check one response)

Consulting firm / consultant University

Government b federal, state, or local Utility Binvestor owned
National laboratory Utility ® municipal or other
Non-profit organization Researcher

Public service/utilities commission Other (specify:

2. Which of the following best describes your job? (Check one response)

Evaluator or market researcher Program planner or manager
Evaluation or market research Student (undergraduate / graduate)
manager

Public policy analyst Professor

Public policy developer Researcher

Program implementer Other (specify:
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3. In which State do you presently reside?

4. From which of the following sources did you hear about the market effects
studies? (Check all that apply)

CPUC service list Referred by a colleague/friend/word of mouth
CIEE listserver Other (specify:
CIEE website

5. Which of the following studies have you read and/or heard the presentation
(Check all that apply)

White paper Read? Heard
presentation?

CFL Market Effects Study

High-Bay Lighting Market Effects Study

Residential New Construction Market Effects Study

6. What do you consider to be the benefits and usefulness of these studies?

7. Could the methodologies of the market effects studies or the manner in which
they present results be improved? If so, how?

8. How have you used these studies in your work? Please be specific.
[It could be in the areas of policy development, program design, program

implementation, program evaluation, marketing, education, information transfer,
etc.]

9. Are you planning to use these studies in your work? If so, how?

10. Have you brwarded any of the papers to others or referred others to the papers

in some way (e.g., mentioned in a conversation)? Please be specific.
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11. Would you like to see another set of market effects studies? And for what
purpose?

12. What additional market effects studies should be prepared?

13. Do you have any other comments related to market effects evaluation?

THANK YOU VERY MUCH FOR RESPONDING TO THIS SURVEY.

PLEASE EMAIL YOUR RESPONSES TO ED VINE BPEDWARD.VINE@UC-CIEE.ORG

BY FEBRUARY 10, 2011
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