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EXECUTIVE SUMMARY

The investorowned electric utilities (IOUs) in CaliforriaPecific Gas and Electric (PG&E or
PGE), San Diego Gas & Electric (SDG&E or SDGE), and Southern California EdisonNSCE)
have been operating energfficiency programs, with the most recent iteration of these
programs implemented in 2006 for a thgear progam cycle that ended in 2008. The California
IOU programs are among the longeshning energy efficiency efforts in the country,
particularly for compact fluorescent lamps (CFE#)Jost of the stateOs IOUs began
implementing smalkcale pilot programs irhé late 1980s, with fultcale programs up and
running by 1992. The California 10U efficiency programs are also some of the countryOs largest
in terms of funding. In 2006, the California IOUs claimed en@&ffigiency-induced energy
savings that represedtever 1% of their combined electric sales, one of the highest energy
savings rates in the U.S. In 262608, the 10Us paid incentives on over 95 million CFLs
through the Upstream Lighting Progrém.

The 10U energy efficiency programsO maturity, program size, and use of both resource
acquisition and market transformation strategies may lead to changes in the CFL market,
measured not just in terms of direct energy savings and peak demand reductiongring of

other progress indicators, including changes in awareness, attitudes, behaviors, product offerings,
and reduced product retail prices and production costs. These other factors may cresgarshort

and potentially longerm market structuraha operational changes, which may in turn result in
energy and demand savings. To the extent these market changes are-prdgcanh indirect

savings (savings not derived from program participation, i.e., savings from participant and
nonparticipant spitiver) are the programOs market effects additional to direct program impact
savings.

The California Impact Evaluation Prototds quite specific about not including market effects

and nonparticipant spillover in savings estimates to avoid counting theand®wtility energy
efficiency savings goals. However, in an October 2007 Decision {D03B2), the CPUC

directed its staff to explore (during 20@809) the ability to credibly quantify and credit
Ononparticipant spilloverO market efféEte CPUC further directed its staff to report their

findings following the process evaluation and market impact studies of the2P08Grogram

cycle on the ability of current protocols to measure such Ononparticipant spilloverO savings and
to propose possible revigie to market effects protocols, utility savings goals, and/or

performance incentive mechanisms for subsequent action by the @B@rt of the study

effort, the CPUC is examining possible market effects in three areas: CFLs, residential new
constructionand highbay lighting. Working with the CPUC, the California Institute for Energy
and Environment (CIEE) developed Study Plans for (and is assisting in overseeing) each of these
market effect studie.

For the CFL Market Effects Study, the Residentiaéfe Impact Evaluation Team was chosen
by CIEE and the CPUC to investigate the cumulative effects of CaliforniaOs-efiieiggcy
programs on the CFL market. The study has three primary objectives:

The CFLs discussed throughout this report are low-wattage screw-ins.

Total CFLs based on utility quarterly reporting to the CPUC for the IOU programs that offer incentives to
upstream players, such as manufacturers or distributors, to Obuy downO the cost of CFLs.

State of California Public Utilities Commission, 2006

The CIEE market effects study plans are available at http://uc-ciee.org/energyeff/energyeff.html.
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x Understand the cumulative effects of CaliforniaOsygredficiency programs on the CFL
market.

x Quantify 20062008 kWh and kW savings (if any) caused by the above potential market
effects and not claimed as direct or participant spillover savings.

x Support the CPUCOs strategic planning efforts by clarifyimghehsavings from
potential market effects can be quantified with sufficient reliability to be treated as
resources.

The CFL Market Effects Team began this study in March 2008. As required by the Market
Effects Protocol, the TeamOs first undertaking veasping study designed to: help gain a better
understanding of the evolution of California and U.S. CFL markets; characterize CaliforniaOs
current CFL program offerings; provide integrated market and program theories for CaliforniaOs
CFL programs; reviexCFL market effects studies conducted in other regions of North America,;
and gain a better understanding of the data sets available for the evaluation of possible CFL
market effects in California. The CFL Market Effects Scoping Study and Work Plan was
finalized on October 31, 2008, and was made available to the public via posting on the CPUCOs
Website shortly thereaftér.

The Team also prepared an interim report that was finalized and made public via posting on the
CPUCOs Website in May 2009. In the integport we presented preliminary findings from:

research on the evolution of the CFL market and CFL programs; regression analysis to determine
the effect of CFL programs on CFL sales; a CFL user telephone survey, and interviews with
corporatelevel manufaturer and retailer participants (and one nonparticipant) in CaliforniaOs

CFL programs.

Throughout this project, the CFL Market Effects Team has not presupposed any particular result:
the Team has consistently been neutral as to whether there would be effadte and, if there
were, whether they would be positive, negative, or some combination thereof.

ES.1 Methodology

The CFL Market Effects report is the culmination of a tremendous research effort in California
and other states. As summarized in Tal#elkthe study included telephone surveys with
approximately 2,500 endse customers, telephone interviews with about 600 CFL retailers and
manufacturers (representing the vast majority of mdeketi CFL sales in California), ihome
audits of 269 homespmprehensive retailer lighting shelf stocking inventories in 185 stores
(representing over one million stocked bulbs), and interviews with 17 residential lighting
program managers, policymakers, and evaluation consultants familiar with historic Califiorni
other residential lighting programs across the U.S.

The analysis included qualitative and quantitative data approaches, including descriptive
statistics and multivariate regression modeling techniques. Primary research was conducted in
California andn three comparison states (Georgia, Kansas and Pennsylvania) selected to serve
as a baseline for California. The customer survey atime audit data were combined with
primary data from 11 additional states (in a collaborative effort conducted Wwehmmbgram

states, and analyzed in a single set of models) as part of the analysis.

> These documents are also available on CIEEOs website at http:/uiee.org/energyeff/energyeff.html.
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Table ES-1. Summary of Primary Data Collection Activities

Sample Sizes
Data Collection Activity California Comparison Area*
Residential lighting program manager, 17
policymaker, and evaluation
consultant interviews
CFL User (Telephone) Survey® 699 1,757
In-Home Survey 76 193
Comprehensive Shelf Stocking Survey 50 135
221

Participant Manufacturer/Importer NA
Interviews (accounted for 97% of market-

level CA CFL sales)
Participant Corporate-Level Retailer 188 NA
Interviews (accounted for 81% of market-

level CA CFL sales)
Nonparticipant Manufacturer and 6
Corporate-Level Retailer Interviews
Store-Level Retailer Survey 242 participants 297

45 nonparticipants

* Georgia, Kansas and Pennsylvania
The study was guided by the development of a logic model and researchable questions that were
developed as part of the CFL Market Effects Scoping Study. These research questions addressed
leading market indicatoiiacluding CFL awareness, availability, pricing, and satisfaction, as
well as coincident and lagging market indicators such as CFL sales and saturation, respectively.

The values shown here are based on Wave 2 of the Residential Retrofit CFL User Survey, the only one of the 5
total Residential Retrofit CFL User Survey waves that contained CFL Market Effects questions.

The CFL Market Effects team interviewed 16 participant manufacturers/importers in 2008 and 16 participant
manufacturers/importers in 2009. Fourteen of these respondents were interviewed in both years. Over the two-
year period, then, we spoke with 18 unique manufacturers/importers. In addition, we interviewed 4 unique
distributors/retailers with their own CFL labels.

The CFL Market Effects team interviewed 16 corporate-level retailer participants in 2008 and 13 corporate-level
retailer participants in 2009. Eleven of these respondents were interviewed in both years. Over the two-year
period, then, we spoke with a total of 18 unique corporate-level retailer participants.

Leading indicators are early indications of changes in 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 activity. Lagging indicators are indications of
changes in the level of CFL market activity that occur after the level has changed.

The Cadmus Group, Inc.: Energy Services (formerly Quantec, LLC) April 2010 iv
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ES.2 Key Findings
Assessment of Leading Market Indicators
Key findings for the leadingdicators include:

x California IOU consumer awareness increased dramatically in the past decade and
remains higher than awareness in the Comparison Arédavareness of CFLs in
California increased from 58% in 1998 to 96% in 2008. In nonprogram statesmarnsu
awareness was 92% in 2008. The difference between 2008 CFL awareness in and out of
California was statistically significantly at the 90/10 confidence/precision levels.

x Awareness of the IOU Upstream Lighting Program was low among consumers
Respondent® the CFL User Survey reported that approximately 26% of their CFL
purchases in fall 2008 were through the 10U incentive program, yedi€idunted
bulbs likely represented closer to 80% of all CFL sales.

x Availability of CFLs was extremely high, but higi in certain distribution channels in
California compared to the Comparison Are@&FLs are now nearly universally
available in California: the vast majority of retailers that carried lighting products
participated in the ULP and nearly 100% of nonparitiy retailers that carried lighting
products also reported they carried CFLs. Most lighting product retailers in the
Comparison Area reported carrying CFLs, although the percentage varied by distribution
channel and lagged most substantially in grocemes (82% of Comparison Area
groceries carried CFLs, in contrast to 100% in California).

x California retailers devoted more floor space and a greater percentage of their
displayed lighting product to CFLs compared to the Comparison Arearticipating
retalers in the ULP reported that approximately 58% of their lighting sales floor is
dedicated to CFLs, significantly higher than the Comparison Area, where only 42% of
the floor space was dedicated to CFLs. In addition, the percentage of CFL models in the
discount, grocery, and hardware stdtehannels through which the 2ER908 ULP
sought to actively promote CFIRswas significantly greater than the percentage of CFL
models in the same channels in the Comparison Area. California retailers also carried a
significantly greater percentage of ENERGY STAR CFLs compared to the Comparison
Area: according to the shelf survey, 85% of all available CFLs in California were
ENERGY STAR, versus 78% in the Comparison Area.

x The average I0OUdiscounted standard twister stybrilb retails for significantly less
than the equivalent nonprogram bulb due to the incentives and additional discounts
offered by participating retailers and manufacturer§he average 104liscounted
standard twister shelf price was $1.30, $2.63 lessttimaquivalent nohOU discounted
bulb. Retailers and manufacturers are also offering-@a0diiscounts to the utility
incentive, thus this discount is 172% of the average incentive of $1.57.

x Nondiscounted CFLs were priced $0.13 higher in California themthe Comparison
Area. Similarly, CFLs that were discounted by another ¢(HObJ) entity were priced
$0.39 higher in California than in the Comparison Area. These price differences may
reflect higher demand and willingness to pay for CFLs in California.

The Cadmus Group, Inc.: Energy Services (formerly Quantec, LLC) April 2010 \Y
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x Although there is little difference in the prices of nonprogram CFLs in California and
the Comparison Area, participating retailers and manufacturers report that the
California programs helped decrease CFL prices throughout the U.S. through
increased salefNonprogram CFLs in California sold for nearly the identical price of
equivalent bulbs in the Comparison Area (and slightly higher when controlling for other
factors affecting price). Most of the participant manufacturers/importers we interviewed,
however linked decreases in production costs with increases in sales volumes, and most
credited the ULPs with helping to increase their sales volumes. In other words, these
manufacturers credited the ULPs with cost decreases in California and elsewhere.

x Overall consumer satisfaction with CFL performance increased as bulb quality
improved Prior to 2004, CaliforniansO average satisfaction rating for CFLs was 6.3 (out
of 10). In the most recent CFL User Survey, California respondents gave a (statistically
significan) higher overall satisfaction rating of 8.3. Recent Comparison Area respondents
also gave a high overall satisfaction rating of 8.2 (which is not statistically different from
CaliforniaOs recent rating).

Assessment of Coincident and Lagging Market Indicators
Key findings from the lagging indicators include:

x CFL saturation is significantly higher in California than in the Comparison Area
Nearly eight of ten (79%) households in California said they use at least one CFL inside
or outside their home, signiaiatly (at the 90% confidence level) more than the 66% of
households in the Comparison Area who were using CFLs. In addition, the average
California home now has 10.3 CFLs (approximately 29% of all medcnew base
(MSB) sockets), compared to 8.4 CFLs heme in the Comparison Area (approximately
22% of all MSB socket$) a statistically significant difference.

x During fall 2008, CFL sales per household were higher in the Comparison Area than
in California, but CFLs as a percentage of all bulb sales werehegin California,
perhaps reflecting the higher saturation levels in Californi@he average number of
CFLs purchased per household in the three months prior to the survey was 1.1 in
California and 1.2 in the Comparison area. However, significantly feagseholds in
California purchased light bulbs in the past three months (47%) than in the Comparison
Area (57%); if the sales figures are examined as a market share (the percent of all bulb
sales that are CFLs), the CFL market share in California wasri{@®f#) than in the
Comparison Area (24%). This suggests that the higher saturation of CFLs in California
homes may be leading to fewer bulb sales, and thus fewer CFL sales per home compared
to the Comparison Are®.

x The California ULPs had a small positereffect on CFL purchases in 2008 and a
larger effect on current CFL saturationCFL programs also had an effect on prior CFL
use and the length of time respondents had used CFLs. The estimated total net impact
(including free ridership, spillover, and imgts of prior program activity) for California
in 2008 is 0.23 (or 23%). Using this value, the IOUsO CFL programs would claim only

1% while we found California homes to have fewer medium screw-base sockets than homes in the Comparison

Area, the difference was not statistically significant. Socket counts per household, therefore, do not seem to
explain the differences in California and Comparison Area CFL sales or market shares.
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23% of the savings they had assumed would result from the 2008 ULP. However, given
the positive relationship between prograativity and prior CFL use, it is likely that the

total net impacts for 2006 and 2007 were higher. In 2008, in contrast, our research shows
fewer differences in sales between program and nonprogram areas. Unfortunately, the
model does not allow us to estite how much higher the total net impacts may have

been in 2006 and 2007.

ES.3 Conclusions
Estimate Cumulative Effects of CA Programs on the CFL Market

One of the key goals of the study was to estimate the cumulative effects of CaliforniaBs energy
efficiency programs on the CFL market. While the interviews provided fairly strong qualitative
evidence and some quantitative evidence that there were effects from the ULP at one time (e.g.,
changes in awareness of CFLs, attitudes and acceptance of CFLs, Q&hilayaand declines

CFL prices), most of the analyses of current market conditions yielded no quantitative evidence
of market effects at the end of the 2006 to 2008 program cycle.

Though they may initially seem contradictory, we believe these findiciyslly tell a consistent
story. The upstream market actor interviews asked respondents about their perceptions of the
ULP in 2006 through 2008 (and some questions included earlier time periods). Data for other,
more quantitative analyses (i.e., CFL UServey, InHome Survey, Shelf Stocking Surveys,
pricing analysis, and regression analysis), however, was collected in 2008 and 2009. Thus, the
CFL Market Effects Team reasons the upstream interviews provide evidence CaliforniaOs
programs caused market effe in both California and nationally in the past, and the quantitative
analyses provide evidence that these effects have largely eroded over the past two years.

Additionally, we have identified several other phenomena that likely contributed to ougéindin

x Increasing CFL Saturation in California, Leading to Fewer Recent CFL Sales per
Household Because of the long expected useful life of CFLs, as the saturation of CFLs
increases, one would expect to see fewer sales of allbidbiding CFLs and
incandescent8l per household. Data from the CFL User Survey seemed to suggest this
phenomenon may be playing a role in the lower number of CFL sales per household in
California versus the Comparison Area.

x Dominance of Large National ENERGY STAR Partners in Drivingp Sales
Nationally. The analysis showed national ENERGY STAR Partner square footage was
consistently a very strong predictor of ENERGY STAR Partner CFL sales across U.S.
states. This fact, coupled with the lack of significance of the program varighke in
regression analysis, suggests large ENERGY STAR retailer partner (e dgawalind
Home Depot) sales may currently have such an overwhelming effect on the national CFL
market that variations in the larger retailersO presence in each state simplyguirtive
signal from other influences on sales, including programs.

x Shift of Sales (i.e., Channel Shift) in California from Large National ENERGY STAR
Partners to other Distribution ChannelsThe stakeholder interviews suggested the
programs have succeeded in introducing and stimulating CFL sales in distribution
channels that have not traditionally carried CFLs, such as ethnic groceries and discount
stores. This could mean that CFL sales fraimtraditional retail channels have come at
the expense of CFL sales from more traditional channels (i.e., sales in the National
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ENERGY STAR Partner stores have shifted to-traditional channels, therefore the
overall CFL sales per household for thetRer stores are lower), although available data
does not allow us to confirm or reject this supposition.

The notable exception to the apparent dearth of current market effects is CFL availability.
Results of the shelf stocking study, retailer intervieamsl manufacturer interviews all indicated
that the California IOU programs have increased availability of CFLs in grocery stores, discount
stores, and hardware stores, even in very recent years. While this effect is important and
attributable to the prognas, the impact of this effect may be eroding as CFLs are also becoming
more ubiquitous, and thus more readily available, among all distribution channels in the
Comparison Area.

Finally, our analysis was likely affected by the finding that the Califo®@la programs

arguably accelerated CFL sales throughout the U.S. Although this impact cannot be accurately
quantified (there is no way to OundoO the significant program activity that has occurred in
California), it means estimated baseline sales for a#sanhcluding the comparison states
examined as part of this studynay beoverestimatedhecause the baseline sales were affected

by CaliforniaOs CFL programs.

Quantify kWh and kW Savings not Claimed as Direct Savings

Another goal of the CFL Market Effectsport is to quantify the additional CFL sales in
California that resulted from the 10U efforts yet were not claimed by the I0Us as part of their
program activity. Through a regression approach, this study estimated that cun2d@étetal

net impacts,riclusive of both free ridership and spillover, wer23(i.e., 23% of IOU claimel
gross savings). This estimate, although inclusive of market effects, is lower tlestintegted

NTG ratio in the Residential Refit Upstream Lighting Report, which recorands a NTG of
0.54 across the three I0UsThese studies, however, diffiera number of important ways:

X The net effects estimate for this study is only based on a 2008 model, whereas the ULP
report estimates the NTG for 2026082

X The net effectgstimate for this study is based on a made&lumulative net effects
realized in 2008whereas the ULP report estimates the NNBGsedn 20062008 In
other words,mpacts from previous program cycles are included in the market effects
approach (e.g., gher saturation will reduce total sales estimates), whereas the ULP
report attempts to isolate impacts from the 20068 cycle.

Taken together, the findings did not provide evidence that market effects in the form of
energy/demand savings (nonparticipgitiover) can be unequivocally claimed or quantified
due to the California IOU programs for the 268188 time period. Note, however, that the 2006
and 2007 estimates for both NTG and total net impacts (including market effects) may differ
significantlyfromN and been significantly higher thdrihe 2008 estimate.

' Draft Evaluation Report: Upstream Lighting Program, Prepared by Kema and Cadmus for the CPUC, December

10, 2009.

The reasons for including only the final program year are that (1) the development of the total and baseline sales
estimates requires a substantial amount of data, and (2) because this study was not initiated until 2008, earlier
data were not available.

12
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Had the data required for the regression model (from either retailer or manufacturer sales data, or
from customer telephone surveys and the onsite lighting audits fielded in California, the
Comparson Area, and the other regions) been collecteaah program yeaithe study would

have had sufficient information to estimate cumulative net program effects for the entire 2006
2008 ULP period. Furthermore, had a reliable estimate of cumulative geapreffects for

2005 and earlier been available, the study would have been able to estimate the net effects of the
20062008 program in isolation.

Assessment of Whether Savings Can be Claimed as a Resource

Market effects from upstream CFL programs haserbclaimed as savings throughout the

United States. Recent evaluations in Massachusetts (2006), Vermont (2005), and New York
(2005), in fact, have identified NTG ratios (inclusive of free ridership and spillover) that
exceeded 100%. In other words, in th&atively 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 savings from more CFLs than they incented. Given
the intensive marketing and outreach nature of these programs, the substantial pdice/sy

they offered, and the nascent CFL market a few years ago, these findings do not appear
unreasonable.

However, the CFL market has changed substantially in moeatrgears and the findings from

this report indicate that the baseline for CFL sales has risen throughout the U.S., including
regions with no utility efforts to promote CFLs. Because this study did not find evidence that
market effects energy/demand sawragtributable the 2008008 ULP can be unequivocally
guantified, we conclude that market effects savings from the CFL progeamstbe claimed as

a resource for the 20808 program cycle. This is not to say that CFL market effects cannot be
reliably estimated; rather, that they were not observed in 2008.

ES.4 Recommendations

The CFL Market Effects Team drew on the key findings and conclusions described above to
formulate recommendations for this studyecisions about policy changes and changes to
progam design, however, are the responsibility of the CPUC and are beyond the scope of this
study.

Sustainability and Future Program Direction

The IOU programs continue to influence CFL sales in California, but that influence is not
essential for the market sustain itself. Despite a recent drop in U.S.CFL sales that may reflect
the economic recession, increased CFL saturation, and other factors, areas in the U.S. where
there are no utility sponsored program activities are rapidly Ocatching upO to Califdrotiaer
states that have mature CFL programs.

Despite years of aggressive promotions, price discounts, and increased availability in additional
distribution channels, however, California CFL saturation remains at approximately 21% of all
sockets (and ggroximately 29% of MSB sockets). There are various reasons why these
remaining sockets have yet to be replaced with CFLs, including use of lighting controls for
dimming, dissatisfaction with CFLs, lack of awareness, and lower hours of use for remaining
sokets (reducing the cosfffectiveness of this measure).
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The buydown approach, even under the market transformation paradigm, may have run its
course for Oplain vanilla® CFLs. The decline in nationwide CFL sales over the past two years
notwithstanding, th€FL Market Effects Team expects the CFL market to rebotitiough it

is difficult to forecast the timing or strength of this rebound, we believe factors such as the
momentum exhibited by the CFL market prior to the recession, the publicOs increasing conc
about global climate change and, in several years, implementation of the impending federal
lighting efficiency standards (the Energy Independence and Security Act of 2007, or EISA) will
ultimately result in increasing CFL sales trerels: sockets thado not require specialty bulbs,
utilities should consider an aggressive resource acquisition approach, such as a resource
acquisition that targets groups least likely to use CFLs.

The market for specialty CFLs still faces many of the barriers facecigast twisters just a
few years ago, including quality concerns, high pricing, availability, and lack of consumer
awareness. A bugtown approach, therefore, may still be viable for specialty bGibstinued
consumer education about the variety of CFLalable, appropriate CFL applications, and
proper CFL disposal should also be a key component of future CFL programs.

Suggestions for Changes to Market Effects Evaluation Protocol

One of the greatest challenges the CFL Market Effects Team faced inttrygngntify the
energy/demand savings from market effects of the - 2008 ULP was the lack of earlier market
effects datBl both to establish a (pf2006) baseline, and to understand the market effects for the
first portion of the program period.While theMarket Effects Evaluation Protocol states, Oa
baseline study must be conducted as early as possible,O we recommend some subtle but
important changes to the scoping study section of the Protocol. Specifically, we recommend that
through the scoping studlge 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. CPLED should then use this assessment of baseline data augitabil

define the timing and scope of the subsequent market effects study.

In addition, the CFL Market Effects Team recommends the scoping study be required to include
a description of the marketOs evolution over time. Documentation of the marketphistatys

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.

Once a market effects study has been awtedrithe Market Effects Evaluation Protocol

recognizes two approaches for estimating causal attribution: preponderance of evidence and
modeling. The CFL Market Effects Team endeavored to assess the markets effects attributable to
CaliforniaOs 2008008 ULPusing the preponderance of evidence approach for some metrics

(e.g., CFL awareness, availability, and the programOs effect on CFL pricing) and modeling for
others (i.e., energy and demand savings). We found the preponderance of evidencefMyaproach

13 Total CFL imports to the U.S. peaked in 2007 at 397 million, dropped to 337 million in 2008, and are projected to

drop to 250 to 275 million in 2009. The discussions with upstream market actors indicate the economic
recession, perhaps coupled with other factors, played a major role in the this CFL sales downturn.

Earlier studies have found that CFL purchasers are more likely to have a graduate degree, live in single-family
homes, to own (rather than rent) their homes, and to have middle or high incomes. See for example Nexus
Market Research, Inc. and RLW Analytics, Inc. 2004.

This study was initiated in early 2008N more than two years into the three-year program period.

14
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this caase employing customer surveyshmme lighting audits, retail shelf stocking surveys, and
trade ally surveys worked well for qualitatively assessing the market effects attributable to
CaliforniaOs ULP.

However, modeling the nonparticipant spillover effef an upstream program on the market as

a wholdN without the benefit of adequate annual sales data or being able to readily identify end
use customer participaitgoses unique challenges. In light of the challenges inherent in
modeling the market effecttributable to upstream energificiency programs, we suggest the
Protocol allow for the estimation tdtal ret effectgi.e., a netto-gross ratio that is inclusive of

free ridership, participant spillover, and nonparticipant spilloferypstream ppgrams rather

than focusing solely on nonparticipant spillover.

Suggestions for Future Market Effects Evaluation Work

In the endeavor to accurately estimate the magnitude of CFL market effects, the assessment
revealed that market effects need to bevested throughout a programOs 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 programsighthave identified quantifiable market effects

that occurreckarlier in the programOs life. The lack of such baseline data, coupled with the rapid
increase in CFL sales throughout the U.S. during the first part of the2ZZ@@program cycle

and the more recent national downturn in sales, makes it extremelylditficany program

state, including California, to now claim or quantify savings from cumulative market effects
induced by their programs alone. We highly recommend that future market effects studies gather
baseline data before program implementation dsasehroughout a programOs lifecycle. These
studies do not need to be more costly; in fact, they may be less costly by using longitudinal
analytic approaches that implement ongoing data collection activities.

In addition to establishing baseline and angpmore regular data collection, this study has a
number of other methodological recommendations for CFL or other market effects studies,
including:

x The multistate regression approach improves on the simple difference of means (i.e.,
delta sales) approady controlling for other factors that impact sales of energy efficient
measures, including income, education, housing characteristics, and utility rates.

x The key to successful implementation of the multistate approach is collecting good
estimates of sase which, for lack of reliable secondary data, requires consistent
approaches across states in terms of primary data collection activities (survey questions,
time horizons, etc.).

X Shelfstocking surveys are less useful as a proxy for sales since they ftdlyrmapture
selkthrough rates (i.e., lowest cost products may have sold quickly and not be available
during the stocking survey), but they are valuable for understanding availability and
pricing characteristics.

x Future studies should also considermeikang a diffusion of technology curve to
understand how efficiency gains in California might impact standard practices in other
areas of the country.

Market effects studies also provide important market characterization findings that can inform
both impat evaluations and program planning efforts. For example, the primary data collection
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activities taken for this study produced estimates for a number of important parameters,
including:

x Upstream interviews: A qualitative estimate of historic and curreritehaffects

x CFL user survey and4home lighting audits: Saturation, penetration, current buying
patterns

x Shelf stocking surveys: Current offerings (model types, features), stocking patterns, and
program pricing effects (e.g., pricing multiplier effectsjcess all retailer channels and
differences by retail channel.
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1. INTRODUCTION AND OVERVIEW

The investoowned electric utilities (I0Us) in Califorri¥aPacific Gas and Electric (PG&E or

PGE), San Diego Gas & Electric (SDG&E or SDGE), and Southern California EdisonNSCE)
have been running energyficiency programs, with the most recent iteration of these programs
rolled out in 2006 for a thregear program cycle that ended in 2008. These programs represent a
significant effort to increase the reliability of energy delivery and to control costs épayers

in the state. In addition, the programs represent an equally intense effort to manage the
environmental impacts of energy consumption in California.

1.1 Background

The California IOU programs are some of the longest running efforts in the countigylpey

for compact fluorescent lamps (CFL*$Most of the stateOs IOUs began implementing small
scale pilot programs in the late 1980s, with-8dale programs up and running by 1992. The
California 10U efficiency programs are among the countryOsstatge20062008, all the
California I0Us reported energy savings representing over 1% of electric sales, some of the
highest in the U.S. In 20@B008, the 10Us rebated over 95 million CFLs through the Upstream
Lighting Program (ULPY/

Over the years, the California IOU efficiency programs have adopted a blend of traditional
resource acquisition strategies, modified resource acquisition strategies, and market
transformation strategies. These have included varying combinations of iieectidl

incentives and direct installations for emsker customers, manufacturer kown/retailer point
of-sale Obuylowns, consumer education, technical assistance, training, and cooperative
advertising. The IOU CFL programs have been intended to \Wwoskigh existing market
channels; increase the availability, diversity, and promotion of CFLs through supplier
interventions; and increase consumer awareness, knowledge, acceptance, and purchases by
affecting the supplier market and consumer marketing CFHeprogram administrators have
also supported the Program for Evaluation and Analysis of Residential Lighting (PEARL) and
national ENERGY STAR lighting efforts in monitoring and improving product quality by
funding quality assurance efforts. In additidme CFL programs have coordinated with and
leveraged the national ENERGY STAR program and other local and statewide programs in
California, such as Flex Your Power (FYP).

The 10U efficiency programsO maturity, size, and use of resource acquisition agtd mark
transformation strategies may have led to changes in the market that otherwise would not have
occurred. Such Omarket effectsO may have taken the form of direct energy savings and peak
demand reductions. Market effects may also have taken the formngfeshmm awareness,

attitudes, behaviors, product offerings, and reduced product retail prices and production costs.
This latter set of changes could create stemrh and longerm market structural and operational
changes that also (ultimately) resulieimergy and demand savings. To the extent such market
changes are program induced, indirect savings (savings not derived from program participation)
would be the programOs additional effects.

®  The CFLs discussed throughout this report are medium-screw base spirals.

Total CFLs based on utility quarterly reporting to the CPUC for the IOU programs that offer incentives to
manufacturers to Obuy downO the cost of CFLs.

17
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While market effects for California IOU programs may exist, doeydifficult to quantify and

are typically not examined. As a result, they typically are not examined. In fact, the California
Impact Evaluation Protocol, in accordance with CPUC policy for the-2008 program cycle,

is quite specific about not includjrmarket effects and nonparticipant spillover in determining
the impacts of the IOU program.

Current impact evaluations of energfficiency programs in California are limited to addressing
the direct impacts of the program on participants and estimgaiigipant spillover impacts.
Programinfluenced changes in the way a market operates on nonparticipants are addressed in
the Market Effects Evaluation Protocol.

1.2 Overview of the CFL Market Effects Study

In an October 2007 decision (D-A0-032), the CPQ directed its staff to explore (during 28
20009) the ability to credibly quantify and credit Ononpatrticipant spilloverO market effects. The
Market Effects Protocol provides the following definition of market effects:

A change in the structure of a marke the behavior of participants in a market that is
reflective of an increase in the adoption of enezfficient products, services, or
practices and is causally related to market interventionsEO where a OmarketO is
defined as Othe commercial activityaufacturing, distributing, buying and selling)
associated with products and services that affect energy.@age

The Market Effects Protocol acknowledges that two types of market effects are recognized in the
energyefficiency industry:

x Those that occuwhile the program is running and are a result of how the program is
changing markets.

x 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 stateBpwever, that it was designed to measure only the first of these two
categorie®that is, concurrent market effecfs.

The CPUC directed its staff to report its findings following the process evaluation and market
impact studies of the 2088008 program ayle on the ability of current protocols to 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. Consequdy, the CPUC is examining possible market effects in CFLs, residential
new construction, and higiay lighting. Working with the CPUC, the California Institute for

8 california Evaluation Protocols, p. 36.

For a thorough evaluation, impact evaluations should estimate direct program savings and participant spillover
savings. Whenever possible, these estimates need to be separate, not combined. Current CPUC policy states
only direct program savings will be counted towards program and administrator goals and performance (i.e.,
participant and nonparticipant spillover is excluded).

California Evaluation Protocols, pp. 143-145.

2L pid.

# Note that because this analysis will not include market effects forecasted to occur later, total market effects may
be greater than those estimated here.
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Energy and Environment (CIEE) developed study plans for, and is assisting in oversesing, e
of these market effect studiés.

CIEE and the CPUC chose the Residential Retrofit Impact Evaluation Team to investigate the
cumulative effects of CaliforniaOs eneegfjciency programs on the CFL market. The CFL
Market Effects Study had three primanyjectives:

x Understand the cumulative effects of CaliforniaOs eredfigjency programs on the CFL
market.

x Quantify 200&€R008 kilowatthour and kilowatt savings (if any) caused by the above
potential market effects and not claimed as direct or particgmlfover savings.

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

The study was performed as an addendum to the CPU@@so$avork for the Residential

Retrofit Impact Evaluation Team. There were extensive overlaps between the data collection
needed for the CFL market effects evaluation and the data collection efforts already underway
for the Upstream Lighting Program impavaluation. (The former was designed to meet the
requirements of the Market Effects Protocol and allow the measurement of the
indirect/nonparticipant effects across utility programs affecting the CFL market, while the latter
was designed to meet the r@gments of the Impact Evaluation Protocol for measurement of
direct savings.) These overlaps included interviews with CFL manufacturers and retailers, in
store visits, ifhome surveys, and consumer intercept surveys. The data needs of the CFL market
effeds study, however, went beyond those of the Upstream Lighting Program evaluation,
requiring the exploration of additional topics, larger samples, and far more comprehensive
collection and analysis of additional CFL sales data. While the two projects evéyaned
simultaneously, their planning, analysis, and reporting were maintained separately.

The CFL Market Effects Team (the Team) began its study in March 2008. As required by the
Market Effects Protocol, the teamOs first undertaking was a scopinglesigiyed to help gain a
better understanding of the evolution of the California and U.S. CFL markets, characterize
CaliforniaOs current CFL program offerings, provide integrated market and program theories for
CaliforniaOs CFL programs, review CFL masigcts studies conducted in other regions of

North America, and gain a better understanding of the data sets available for the evaluation of
possible CFL market effects in California. TGEL Market Effects Scoping Study and Work
Planwere finalized on Qober 31, 2008, and made available to the public via posting on the
CPUCOs Web site shortly afterwaills.

Because the CPUC needed timely results to inform its strategic planning effortsaynid
through the CFL market effects study the team presenteeitstinrent findings in an interim
report. TheCFL Market Effects Interim Repostas finalized and made available to the public in
May 2009 on both the CPUC and CIEE websites.

% The CIEE market effects study plans are available at http://uc-ciee.org/energyeff/energyeff.html.

2 These documents are also available at CIEEOs website at http:/ueiee.org/energyeff/energyeff.html.
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In undertaking this work, the CFL Market Effects Team did not presuppose aicylparesult;
that is, throughout the study the team was neutral on whether there would be market effects and,
if there were, whether they would be positive, negative, or some combination of the two.

The remainder of Section 1 presents the theoretied@npinnings of this evaluation and then an
overview of the subsequent sections of the report. The studyOs methodology is discussed in
Section 2. We present the studyOs results in Sections 3, 4, and 5; the CFL Market Effects TeamOs
conclusions and recomn@gtions are presented in Section 6.

1.3 CFL Market and Program Theories

1.3.1 Market Theory and Logic Model

Although there are some code requirements for mandatory CFL installation in the new
construction sector, the CFL market in California is primarily drivenddyntary installation of

these lamps. CFLs branded as ENERGY STAR compliant were heavily incentivized by utility
programs from 20@R2008. The major outlets for CFLs tended to be Obig boxO retailers, although
smaller chains and grocery stores were incrgastarrying them. NoENERGY STAR CFLs

also had a market presefitas a competing product in some stores and as a flagship product in
others such as IKEA.

Market theory for the 202008 programs focused on decreasing consumer barriers to adoption
by addrasing the perceived lack of information, performance uncertainty, and high initial costs.
Supply and availability of CFLs are driven by the demand for product, competition among
manufacturers and retailers, and competing demands in the national andiartialnaarkets.

Utility programs and incentives address some of these barriers.

Figurel represents the CFL market in California absent the 200#B 10U CFL programs
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Figure 1. CFL Market Model
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Tablel summarizes the market drivers and barriers for manufacturers/distributors, retailers, and
consumers
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Table 1. Major Drivers and Barriers

Market Actor Market Driver Market Barrier
Manufacturers/Distributers x Consumer demand x  Current practice-performance uncertainty
x Economies of scale x  Retailer purchasing decisions
x Market position x  Information costs
x Product availability x  Profit motive?
x Profit motive
x_Technological breakthroughs
Retailers x Consumer demand x  Current practice
x Product availability x  Information costs
x Market position x  Performance uncertainty
Consumers x Operating cost savings x  Information costs
x Early adoption x  Performance uncertainty
x Environmental ethic x  High first costs

1.3.2 Program Theory and Logic Model

The program theory for the California IOUsO ZRO68 ULP is reflected in the logic model
presented ifrigure2. By encouraging customer and retailer participation through direct

outreach, by encouraging manufacturer participation through incentives, and by coordinating
program design acreaitilities, the ULP sought to increase the demand for CFLs, increase CFL
availability and sales volumes, decrease CFL retail prices, reduce performance uncertainty, and
encourage the adoption and availability of new products (with greater energy efficrenc
additional functionality).

Improvements to CFL retail prices and availability were theorized to result from increasing
economies of scale, adoption of CFLs as Ocommon practice,O and increasing market presence in
nonprogram settings.

To renderFigure2 a truly useful logic model, it was designed to be as simple as possible while
still capturing all of the basic elements of the theory and the linkages among émsatsl The
elements of the logic model are:

x Activitiesthe program undertakes: coordination among the utilities, program design
activities, and outreach, including incentives.

x Outputsthe program produces: primarily outreach materials, including stqriayks
events, advertising, and direct outreach.

x Outcomeghat result:

o Intheshort term,expected outcomes include changes in awareness and
knowledge, some price effects, and increasing product availability and diversity.

o Inthemedium termthe programgeffects are expected to deepen to encompass a
reduction of market barriers, increased product availability, increased price

% Profit motive can be perceived as a potential market driver and as a barrier. For example, manufacturers that

exclusively produce CFLs are driven by a profit motive. Larger manufacturers that produce CFLs as well as
other lighting products, however, may perceive CFL sales as detracting from sales of other products.
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effects, reduced energy use and emissions, and increased effects outside of the
program.

o Finally, in thelong term,outcomes inclde fundamental changes in the way
customers view CFLs, the widespread availability of CFLs in the market, and the
beginning of a transition to the next lighting technology.

Table2 describes the linkages among the elements and presents a list of progress indicators
proposed to evaluate the elements and their linkages.

The Cadmus Group, Inc.: Energy Services (formerly Quantec, LLC) April 2010 7
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Table 2. ULP Logic Model Links: Working Hypotheses and Indicators

Link

Working Hypotheses

Indicators

Outreach to manufacturers encourages the
availability of product and marketing to retailers;
outreach to retailers ensures program participation
and increases availability of market channels;
outreach to customers addresses information barrier
and raises awareness

Satisfaction with the program, the products, and the
marketing materials; number of events, bill inserts, and
promotional materials

entering the market, new products, new product
availability, and eventually permanent market
presence

2 Inter-utility coordination ensures that the program is a | Meetings scheduled; work papers; agreements; program
consistent, statewide activity and that utility efforts changes
are coordinated

3 Consistent program design leads to consistent Content of outreach materials; number of program
development of outreach materials announcements and promotions; availability of materials

4 Program design leads to implementation, including Contracts with upstream program partners; incentive
contracts with, and incentive payments to, program payments to program partners
partners

5 Program design encourages increasing diversity of Measures added, modified or deleted; lumen output
product increases

6 Standardized outreach to manufacturers, retailers Lack of confusion among retailers and customers on
and customers includes consistent marketing marketing messages
messages

7 The development of marketing materials in a Lack of confusion among retailers and customers on
standardized way will lead to consistent marketing marketing messages.
messages.

8 Program incentives reduce the price of available Comparison of price between participating and
measures nonparticipating retailers and manufacturers, and during

program- and nonprogram periods.

9 Consistent marketing message leads to increased Customer general knowledge of benefits of CFLs; customer
information and awareness awareness of products, availability and advantages

10 Increased knowledge and awareness leads to Increased customer satisfaction, increased sales of program
increased demand for product and nonprogram products

1 Increased demand leads to increased product Increased sales during nonprogram periods; increased sales
availability in nonparticipating retailers; new manufacturers entering the

market

12 Program-induced price reduction affects price of Product prices in nonparticipating retailers; product prices for
nonprogram products nonparticipating products

13 Customer market barriers are decreased due to First cost; performance uncertainty; knowledge and
increased knowledge and awareness among retailers | awareness
and customers.

14 Increased customer demand leads to new actors New manufacturers; product available in non-mass market

outlets, specialty stores, etc.; new products, price reductions;
overall sales
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Link Working Hypotheses Indicators

15 Increased product diversity means new products Increasing lumen quality; availability of three-way and other
become available specialty products

16 Increased availability lowers costs on a permanent Nonparticipant retailer price differential decreased;
basis nonparticipating product price differential approaches zero;

no differences between event and nonevent prices.

17 Reduction of market barriers leads to CFLs becoming | Number of sockets increases; incandescents replaced with
standard bulbs CFLs; older CFLs replaced with the same or better models;
sales of incandescent bulbs decrease

14 New market actors, new products, lower prices, and | Overall sales; lower prices, reduced energy use and
increased demand lead to CFLs being a commodity | emissions

18 product like incandescents

19

20

21 New technologies begin to penetrate the marketand | Sales of LEDs and other new lighting products
replace CFLs

22 Market saturation of CFLs and introduction of new Reduced energy use; reduced emissions

technologies lead to long-term energy and
environmental impacts

1.3.3 Integrated Market and Program Logic Model

Figure3 combines the market logic model with the ULP logic model to show how the IOU
program interacts with the overall market. The dotted lines show the alignment of the ULP to the
market model. With the exception of the mandatory requiresneititich are addressed by the

IOU nonretail program&’ there appears to be good congruence.

% As noted earlier, the ULPs account for over 95% of the California IOUs® CFL savings claims; therefore, nonretail

programs were not modeled.
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1.3.4 Testable Hypotheses and Researchable Issues

To determine whether the market has been influenced by the IOU CFL prbigasohsf so, to

what exteritl the CFL Market Effects Team developed the list of researchable issues presented
in Table3. %" The center column of the table shows the research activities the team conducted in
an effort to address each question. The figiitd column maps the researchable questions to the

sections of this report in which they are ashded.

Table 3. Researchable Issues and Associated Research Activities

. Primary Research | Report Section(s)
Hijpahesiinee el (S8 Activities that Address Issue
1. Are new actors entering the market and attributing their entry to the influence of the Upstream Interviews Section 3.2
program?
2. Have ULP incentives reduced the price consumers pay for IOU-sponsored CFLs in Shelf Stocking Survey | Section 3.3
California? - .
Pricing Analysis
a. To what degree have any of the incentives paid to upstream market actors been
passed on to consumers?
b.  What fraction or multiple of the upstream incentives is passed on to consumers
in the form of lower retail prices?
c. Does the impact of ULP incentives vary by IOU or sales channel?
3. Towhat extent have IOU incentives resulted in lower retail prices for non-discounted Pricing Analysis Section 3.3
CFLs and CFLs discounted by non-IOU market actors?
4.  Are consumers able to distinguish between program and non-program CFLs? CFL User Survey Section 3.1
5. How do CFL sales at participating retailers compare to sales at nonparticipating Shelf Stocking Survey | Section 4
retailers?
In-Home Survey
a. Have sales of CFLs increased over time? o .
Historical Saturation
b. Has the saturation of CFLs increased over time? Data
6. To what extent is customer behavior guided by external influences such as ENERGY CFL User Survey Section 3.1
i i ' ?
STAR outreach, energy and gas prices, and environmental issues? M8O Findings
7. To what extent are manufacturers influenced by competing demands for CFLs, and to Upstream Interviews Sections 3.2, 3.3
what extent have product costs shrunk due to economies of scale?
8. Are new products and specialty CFL products entering the market due to IOU Upstream Interviews Section 3.2
coordination and incentives? .
Shelf Stocking Survey

27

Note that the phrasing of these researchable questions has been refined during the course of this study. For this

reason, the phrasing shown here differs slightly from that originally presented in the Compact Fluorescent Lamp
Market Effects Scoping Study and Work Plan, although the intent/nature of the questions remains the same.

The Cadmus Group, Inc.: Energy Services (formerly Quantec, LLC) April 2010

12



CFL Market Effects Final Report

Hypothesis/Researchable Issue

Primary Research
Activities

Report Section(s)
that Address Issue

9. To what extent are non-incentivized CFLs being adopted by consumers? CFL User Survey Section 4
In-Home Survey
Shelf Stocking Survey
10.To what extent are products promoted through the program available in nonparticipating | Shelf Stocking Survey | Section 3.2
retail outlets?
11.Where do adopters of incentivized CFLs get their information about CFLs in comparison | CFL User Survey Section 3.1

to where non-adopters get their information? How does this affect the decision or
adopter in comparison to other inputs to these decisions?

12.To what extent have the IOU programs caused the changes identified in this research?

Upstream Interviews
CFL User Survey
In-Home Survey

Shelf Stocking Survey

Sections 4.3, 5.1, 5.2

1.4

Overview of the CFL Market Effects Final Report

In this report, the CFL Market Effects Team presents its assessment of the cumulative effects of
the California IOUsO 20B8008 ULPs on the CFL miget. Our evaluation involved a number of
primary data collection efforts and both qualitative and quantitative analyses. Our assessment is
based on assembling and triangulating all study data including: CFL market and program sales

data, market actor intéiews and surveys, retail store shelf stocking data, data gathered about

lighting products in consumersO homes, and analytical data (e.g.,
teamOs assessment takes a Opreponderance of evidenceO approach through which we Oconstruct

regression modeling). The

an argument as to just what has transpired based on the convergence of evidence from a wide
range of sources, and the consistency of this evidence with the program tfieory.O

The primary data collection activities, analyses, and coordination effortsehaiuged in this

assessment are the following:
x Primary data collection activities

R CFL User Telephone Surve@onducted in California and in three baseline
comparison states (Georgia, Kansas and Pennsylvania) to query consumers about
their familiarity with CFLs, CFL purchases, and CFL usage to gain insight into the
differences between CFL market penetration rates in California and nonprogram

states.

R In-home Lighting AuditsConducted in California and in three baseline comparison
states to verify respondes©® answers to the CFL User Survey and to gain insight into

the saturation of CFLs in homes.

% CFL Market Effects Study, Final Study Plan. Prepared by Ralph Prahl for CIEE Market Effects Team. January

16, 2008 (available at http://uc-ciee.org/energyeff/energyeff.html).

The Cadmus Group, Inc.: Energy Services (formerly Quantec, LLC) April 2010
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R Shelf Stocking SurveyConducted in California and in three baseline comparison
states as another means of estimating and comparing CFL stocking, pricing, and
avalability in California to CFL stocking, pricing, and availability in the Comparison
Area.

R Manufacturer and retailer interviewBesigned to supplement the (primarily
participant) manufacturer and retailer interviews conducted for the Residential
Retrofit Impact Evaluation by (1) eliciting information from nonparticipating
large/national retailers, (2) eliciting information from nonparticipant
smaller/independent corpordevel retailers in California and the Comparison Area,
(3) eliciting information fronretail stores in California and the Comparison Area,
and (4) incorporating questions in the participant interviews that were explicitly
related to market effects.

x Analyses

R CFL market and program evolutioDescribed the history of the CFL market and
CFL promotional programs in California and throughout the U.S. using quantitative
(e.g., CFL sales, CFL retail prices) and qualitative (e.g., consumer familiarity and
satisfaction with CFLs) metrics.

R Comparisorstate analysidJsed as the teamOs primary approach to estimating the
market effects attributable to the IOUsO CFL programs; compared CFL sales in
baseline states, where minimal/no CFL promotional activity has taken place, to sales
in California to gain amnderstanding of what the CFL market in California would
have looked like in the absence of programs.

R Regression analysi&s another means of analyzing the market effects attributable to
the 10UsO CFL programs, the team participated in a multistatetefftavelop a
statistical model that estimates CFL sales at the household level as a function of a
number of explanatory variables.

R Attribution analysisPulled together results from the primary data collection activities
and earlier analyses to estim#tte number of CFLs attributable to the IOUsO CFL
programs, beyond those attributable either directly from programs or through
participant spillover.

R Net savings analysi€omputed the energy and demand savings attributable to the
program from market eff¢s.

R Programinduced market effects on CFL pricifyssessed the effect tife IOUsO
CFL programs on the retail prices of CFLs.

R Sustainability analysisAssessed what would happen to CaliforniaOs CFL market if
the 10UsO programs were discontinued or sgamftly scaled back.
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x Coordination Efforts

R Customer intercept surve¢s.

R Leveraging marketing and outreach (M&O) evaluation activities.

R Coordination with Residential Retrofit Evaluation and DEER Database Teams.
R Other intercontract group coordination.

Theremainder of this report is organized around our findings regarding specific potential market
effects and researchable questions. The discussion in each section draws on the relevant
combination of the data collection, analysis, and coordination actilstied above to document

the studyOs results. It is structured as follows:

x Section 2 discusses the studyOs overall methodology and the specific methodologies we
employed for each of the primary data collection, analysis, and coordination tasks.

x Section3 provides an assessment of leading indicators for the CFL market (i.e., the early
indications of changes in the level of CFL market activity; leading indicators may be used
to predict a forthcoming change in market activity).

x Section 4 presents assesstaaf coincident CFL market indicators (i.e., signs that the
level of CFL market activity is changing that occur concurrently with the altered level of
activity)N namely CFL sales, and lagging CFL market indicators (indications in changes
in the level of CE market activity that occurred after the level had charigedpely
CFL saturations.

x Section 5 discusses our approach and findings regarding the quantification of the energy
and demand savings not claimed as direct savings from the ULP.

x Section 6 presentbe studyOs conclusions and recommendations.

Some of the detailed task descriptions, results, and survey instruments used in this study and
contributing to the findings in this report were presented ilCtirapact Fluorescent Lamps

Market Effects Final Iterim Reportwhile others have been developed since May 15, 2009,

when that document was published. The appendices to this report include documents pertaining
only to those tasks and survey instruments that were completed after the publication of the
interim report. They are:

Appendix A: InHome Audit Findings

Appendix B: Comprehensive Shelf Stocking Survey: Sampling Plan and Survey Instrument; In
Store Retailer Interview Guide

Appendix C: Comprehensive Shelf Stocking Survey Findings
Appendix D: 200%articipant Manufacturer and Corporatevel Retailer Interview Guides
Appendix E: 2009 Participant Manufacturer and Corpekates| Retailer Survey Findings

*  The Residential Retrofit Evaluation Team conducted point-of-sale research with customers purchasing lighting

products at participating retailers throughout California. Trained researchers QinterceptedO customers after they
had made lighting purchase decisions and recruited them to participate in a brief in-aisle survey. The positioning
of the researchers coupled with the timing of the surveys enabled the researchers to discuss the range of light
bulbs available at the stores with customers who had just selected from among those products.
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Appendix F: Nonparticipant Manufacturer and Nonparticipant Corpdmtel Retailer Survey

Instrunents

Appendix G: Nonparticipant Manufacturer and Nonparticipant Corpamtel Retailer Survey

Findings

Appendix H: Stord_evel Retailer Telephone Survey Instrument and Sampling Plan

Appendix I: Storelevel Retailer Telephone Survey Findings

Appendix J: donic Pricing Model Finding

Appendix K: MultiState Attribution Analysis Regression Model Findings

Appendix L: References

Appendix M: Statd_evel CFL User Survey Findings For Comparison Area

To aid the reader in locating specific survey instrumentslaiddssociated results, we provide

Table4 as a reference.

Table 4. Location of CFL Market Effects Data Collection Documents

Data CollectioActivity/Document

Location of Survey Instrume

Location of Survey Findings

Interim Repori Final Report Interim Report Final Repori

CFL User (telephone) Survey Appendix B NA Section 4; NA

Results for Comparison

Area Il are in Appendix C
In-Home Survey Appendix E NA NA Appendix A
Comprehensive Shelf Stocking Survey NA Appendix B NA Appendix C
In-Home Survey Procedures Guide Appendix F NA NA NA
2008 Participant Upstream Market Actor Interviews Appendix D NA Section 5 NA
2009 Participant Upstream Market Actor Interviews NA Appendix D NA Appendix E
Nonparticipant Manufacturer and Corporate-Level NA Appendix F NA Appendix G
Retailer Interviews
Store-Level Retailer Survey NA AppendixH | NA Appendix |
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2. METHODOLOGY

As suggested in the CIEE CFL Market Effects Study Plan, the CFL Market Effects Team
focused on quantifying the market effertalizedduring the 20082008 program timeframe,
providing only qualitative insights into the portion of these savings that Wsereaaisedduring
200&r008. Due to data limitations and the timing of this study, our focus is on the 2007 and
2008 program years.

2.1  Overview of the CFL Market Effects Approach

Market effects can be measured by analyzing the difference between totaleffiergycy

market share realized in the presence of a program and the market share that would have been
attained absent any program activities. Given the external influences on the CFL market,
including a WalMart initiative to double its CFL sales in 20Q&., in the middle of the 20@6

2008 program period), promotion of CFLs by the popular press as a strategy for individuals to
address climate change, and passage of the federal Energy Independence and Security Act of
2007 (EISA 2007) requiring motefficient lighting beginning in 2012, it is clear that a number

of important factorl aside from the ULR influenced sales of CFLs in California. Baseline

sales estimates were, therefore, critical to assessing the importance of these other influencing
factors.

There are at least three approaches to estimating baseline sales:

x Examining sales per household in a group of comparison states that do not offer CFL
programs.

x Developing a regression model to predict sales per household as a function of program
activity andother influencing factors.

x Selecting a set of retailers and comparing California sales to sales in comparable
metropolitan areas that do not have programs.

2.1.1 Comparison State Approach

The primary approach the CFL Market Effects Team used for estimatingbaSEL sales in
California was to examine péousehold CFL sales in a comparison region that had little or no
utility- or governmensponsored CFL promotional efforf$The presumption was that the CFL
sales in these states would approximate what salakl have been in California without the
CFL programs.

The selection of the comparison states (explained in greater detail in Se8tnvas based on

a mix d socio-economic indicators, including median household income and education levels
(percentage of college graduates), comparable to those in Califbiiiias approach has been

usedN and accepted by regulatdtin recent evaluations of programs in Wiscoreial

Massachusetts. The primary shortcoming of this methodology was that no single state directly
compared to California, which is often considered a country unto itself given its size (land area is

% The approach used to select the comparison states in described in more detail later in Section 2.3.2.

A detailed discussion of the comparison state selection process can be found in the Compact Fluorescent
Lamps Market Effects Scoping Study Findings and Work Plan, October 31, 2008 (available at http://uc-
ciee.org/energyeff/energyeff.html).

31
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third in the U.S.), population (first in U.S.), econorfigst in U.S. and between seventh and

tenth in the world depending on sources), resources (oil, gas, minerals, etc.), and politics. To
mitigate this issue, three states (Georgia, Kansas, and Pennsylvania), rather than one, were
chosen for the purposes afraparison. Throughout this evaluation, we compare the findings for
California with findings from those states, which are referred to collectively as the Comparison
Area.

2.1.2 Regression Model Approach

Another approach for estimating baseline sales is the use of a regression model. The
development and use of a regression model enables CFL sales to be predicated as a function of a
comprehensive list of explanatory variables, including the level of progectiwity, socie

economic characteristics, energy prices, and population center distribution

(urban/suburban/rural).

The primary advantage of a regressimsed approach is its ability to control for a
comprehensive list of factors that can affect CFes&.g., income, education, economic
conditions, utility rates, program length/effort, and-bax store saturation) that cannot all be
captured through a California vs. Comparison Area approach.

The primary limitation of the regressidnrased approach ibat it requires CFL sales estimates

for as many data points (e.g., states, individual consumers) as possible. While the cost of
collecting this necessary primary data can be prohibitive for any single entity, this CFL market
effects study was able to béhdrom a multistate regression effort that developed following the
initial efforts of this evaluation. The CPUC joined other sponsoring organizations and agreed to
pool its data for use in the multistate analysis that modeled CFL purchases, useyratidrsat

at the household rather than the stdtelevel. The collaborative effort drew on data from 16
states including California and produced results with a level of rigor that otherwise would not
have been affordable.

2.1.3 Storeto-StoreComparison Approach

The third approach to estimate baseline sales is to compare CFL sales for a selected retail chain
or set of chains in California and a set of carefully matched stores both in and out of California.
The advantages of this approach, identified in the CIEByS®lan, are that it may provide data

over a period of years (depending on the cooperation of the retailers) and, by providing data in
multiple states, helps to balance out the nonprogram variables that affect CFL sales.

While the stordo-store comparisois a potential approach to estimating baseline sales, the CFL
Market Effects Team decided not to pursue it for a number of reasons:

x Retail store sales vary dramatically based on seemionomic variables and other
factors.Retail CFL sales vary dramaticalbetween stores based not only on program
activity but also on the socidemographics and other variables presented above. The
process of matching stores is problematic, particularly without the use of a regression
model that can control for as many vates as possible.

x Product market share varies dramatically by statdae 200€2008 ULP in California
made tremendous progress in promoting CFL sales in distribution channels that have had
low CFL sales, including grocery stores and bargain (e.g., dakagss CFL sales in
some of the larger national retailers in California may have shifted to these non
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traditional CFL retailers, thus leading to lower CFL sales estimates for some of the large
national chains (e.g., Home Depot and Lowes) in Californigpaened to similar stores
elsewhere.

2.1.4 Possible Unintended CFL Market Effects

Public comments posted in response to the June 2008 release of tiodnadict Fluorescent

Lamps (CFL) Market Effects Scoping Study Findings and Work<Rlggested that the CFL

Market Effects Team focus additional attention on possible unintended market effects of the
California IOUsO CFL programs. In this context, we define potential Ounintended market effectsO
as I0U prograninduced changes in the behavior of any market actam,amy CFL product,

that inadvertently reduces or slows CFL production, stocking, sales, adoption, installation, or
price reductions. A shift in consumer purchases from CFLs teefis@nt alternatives such as
incandescent bulbs is one example of antended market effect. Another is consumers

purchasing fewer CFLs from one retail channel (e.g., large timp®vement stores) because

they are instead purchasing CFLs through other retail channels (e.g., grocery or discount stores).

In this study, we masured the Onet effectsO (i.e., the positive effects less the unintended,
possibly negative effects) of the IOUsO CFL programs on the CFL market through a quasi
experimental sales data analysis, as described @dhmact Fluorescent Lamps Market Effects
Scoping Study Findings and Work Pl@ctober 31, 2008). Findings from the quasi
experimental sales data analysis are presented throughout Sections 3, 4, and 5 of this report.

The quaskexperimental sales data analyses cannot, however, explain whassitdepo

unintended market effects are, nor can they provide information about the possible magnitude of
the effects on CFL sales. An understanding of the nature and the impacts of unintended market
effects is important because:

x Ifthe IO0UsO CFL programs,datheir ULPs in particular, are indeed producing clear
OwinnersO and OlosersO in the CFL markétpldeher these be CFL products or CFL
supplier$ it will be useful from a policy and program planning perspective to know who
or what these are and the relatsignificance of each.

x  With this understanding, the IOUs may be able to make the ULP more effective by
mitigating some or all of the unintended market effects the program may be causing.
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Our list of possible unintended effects on the CFL market inslude

x Retailer channel shift (i.e., a shift in sales from one refiterretail channdl to
another, whereby the increase in the second retailerOs sales comes at the expense/loss of
the first retailerOs sales).

x Discouraging CFL innovation and specialty CFogucts.

x Adversely affecting CFL quality and performance.

x Adversely affecting sales of ngogrogram discounted CFLs.

x Contributing to concerns about mercury contained in CFLs.

x Contributing to the belief that buying a CFL means you have done your part fgy ener
efficiency and, therefore, are not inclined to take further ergaiging actions.

A brief summary of each potential unintended market effect, as well as a description of the
primary research/data collection activities the team undertook to asseigmificaace and

magnitude of each effect, are discussed in the revised memorandum of November 26, 2008, that
the team prepared for the CPUC (see:

http://www.energydataweb.com/cpucFiles/18/Unintended CFLMarketEffects_2.pdf).

2.2 Primary Data Collection Activities

The team used a variety of primary data collection activities to query actors with many different
roles in the CFL market. We spoke with eimgk customers in Californand the Comparison

Area to learn about their familiarity, use, and satisfaction with CFLs. We also spoke with
participant and nonparticipant manufacturers/importers and retailers familiar with California,
Comparison Area, or national CFL markets to gawide range of perspectives on CFL stocking
practices, pricing practices, supply chains, program participation characteristics, market trends,
and other topics. &ausave completed interviews with upstream CFL market actors that
together accounted for thvast majority of CaliforniaOs total madketel CFL sales, and

because we made a dedicated effort to interview as many nonparticipants as possible, the
interviews provided us with a nearly comprehensive collection of upstream actorsO perspectives.
Finally, we interviewed residential lighting program mangers, policymakers, and evaluation
consultants who were very familiar with historic California or other residential lighting programs
across the nation.

In addition, we developed and employed two survegriment8l the InHome Lighting Audit

and the Comprehensive Shelf Stocking Sul/éy gather data about CFL stocking and sales
patterns, penetration rates, and saturations. A summary of all primary data collection activities is
presented iMable5 and presented graphically iiigure4. The methodology employed for each

of theseactivities is discussed in turn below.
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Table 5. Summary of Primary Data Collection Activities

Sample Sizes

Data Collection Activity California Comparison Area
Residential lighting program manager, 17
policymaker, and evaluation consultant
interviews
CFL User (Telephone) Survey?2 699 1,757
In-Home Survey 76 193
Comprehensive Shelf Stocking Survey 50 135
Participant Manufacturer/Importer 223 NA
Interviews (accounted for 97% of

market-level CA CFL sales)
Participant Corporate-Level Retailer 1834 NA
Interviews (accounted for 81% of

market-level CA CFL sales)
Nonparticipant Manufacturer/Importer and 6
Corporate-Level Retailer Interviews
Store-Level Retailer Survey 242 participants 297

45 nonparticipants

32

33

34

Based off of Wave 2 of the Residential Retrofit CFL User Survey, which contains a total of five waves, although
only the second wave contained the CFL Market Effects questions.
The CFL Market Effects team interviewed 16 participant manufacturers/importers in 2008 and 16 participant
manufacturers/importers in 2009. Fourteen of these respondents were interviewed in both years. Over the two-
year period, then, we spoke with 18 unique manufacturers/importers. In addition, we interviewed 4 unique
distributors/retailers with their own CFL labels.

The CFL Market Effects team interviewed 16 corporate-level retailer participants in 2008 and 13 corporate-level
retailer participants in 2009. Eleven of these respondents were interviewed in both years. Over the two-year
period, then, we spoke with a total of 18 unique corporate-level retailer participants.
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Figure 4. Primary Data Collection Activities
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2.2.1 Residential Lighting Program Manager, Policymaker, and Evaluation
Consultant Interviews

The CFL Market Effects Team conducted interviews with 17 residential lighting program
managers, policymakers, and evaluation consultants, who were very familiar with historic
Callifornia or other residential lighting programs across the natiéhe intervews were

intended to gather qualitative information about factors (including California I0UsO historic
residential lighting programs) that have influenced CaliforniaOs CFL market over time. We
intentionally interviewed many stakeholders who representétdit time periods and varying
perspectives (e.g., program manager, evaluation manager, participating supplier), to assess
whether the information we gleaned from the interviews could be corroborated by multiple
individuals, thereby lending validity toparticular point of view. The Team also focused the
interviews on how interviewees felt the I0UsO programs influenced the CFL market so that we

% One California evaluation consultant was interviewed to represent the viewpoint of California ULP participant
retailers and manufacturers: this consultant was interviewing these participants for a related study and reviewed
relevant survey transcripts for the CFL market effects interview.
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could assess the results in combination with our knowledge of the market and previous
independent market studiaad program evaluations.

While the interviews covered the time period began from the late 1980s to the present, the focus
of the interviews was on the 1999 to 2005 time period. The team focused mainly on CaliforniaOs
CFL market and the factors inside 8tate that influenced it, although we did touch upon the
possible influence of programs and factors outside California.

2.2.2 CFL User (Telephone) Survey

The CFL User surveys fielded in the PG&E, SCE, and SDG&E service territories and in the
Comparison Area werintended to supplement the CFL User Surveys being conducted through
the Residential Retrofit study.Key topics from these surveys addressed in this section are:

x Awareness and familiarity with CFLs

x Past and recent purchases of CFLs

x Use and storage of CEL

x Satisfaction with CFLs

x Disposal of CFLs

x Awareness of the ENERGY STAR label

x Awareness and use of lighmitting diodes (LEDS)
x Environmental attitudes

x Respondent demographics

Respondents to the survey in California were randomly selected from residesttaathers in

the California IOU service territories in proportion to each utilityOs number of customers.
Respondents in the three comparison shatgsorgia, Kansas, and Pennsylvéhiaere selected
through randondigit dialing (RDD). All respondents were respsible for purchasing light bulbs

for their households. The surveys targeted a minimum of 100 respondents who had purchased
CFLs in the past three months in California and each of the comparison states. The status of
other groups of intereStincluding CFLpurchasers from 2006 through 2008, nonusers,
nonpurchasers, and those unaware of GFlvas monitored, but no quotas were set. In total, we
completed surveys with 699 respondents in California and 1,757 in the Comparison Area.

The survey instrument was vesimilar to the CFL User Survey, Wave 1 and Wavds 3
(conducted as part of the California Residential Retrofit project) although some new questions
were added to address CFL market effects and a few other modifications were made. With the
exception of som questions specifically addressing the California IOU CFL program, the same
survey questions were used in California and the Comparison Area.

All survey data were weighted based on tenancy (owner/renter status) and the educational
statug’ of respondentto represent households in the California IOU service territories.

% Atotal of five waves of CFL User Surveys were conducted as part of the Residential Retrofit study. The

additional questions necessary for the CFL Market Effects Study were added on the second wave.
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Telephone survey respondentsO demographic characteristics do not always mirror those of the
general population. The weighting scheme helps correct differences, so estimates better reflect
purchasing habits of households in California and the Comparison Area. Weighting the
Comparison Area to California household demographics also adjusts for differences between the
actual demographics in California and the Comparison Area, reflecting thbdattere is no

such thing as a perfect comparison state. When presenting results, all results were weighted
unless otherwise indicated.

2.2.3 In-Home Lighting Audit

In-Home Lighting Audits were conducted in homes in PG&E, SCE, and SDG&E service areas in
California, as well as in homes throughout the Comparison Area. The purpose of these audits
was to determine the penetration and saturation of CFLs in California and the Comparison Area
states.

Survey Sample

The CFL Market Effects Team recruitedHfomeLighting Audit participants from the CFL

User (telephone) Survey respondents. The goal was to completédodnin Lighting Audits per
state to meet 90% confidence and 10% precision |&VéisCalifornia, the sample was stratified
by IOU service territoryConsistent with the breakdown of California respondents for the CFL
User Survey, the Team aimed to conduct 40% of the audits in PG&EOs service area, 40% in
SCEOs service area, and 20% in SDG&EOQs service area.

Table6 shows the number of completedHtome Lighting Audits by state. Due to low interest
among telephone survey respondents in participating in tH@ine Lighting Audit, as well as

to difficulties in schedutig the audits and high audit cancelation rates, the team fell slightly short
of the 70 homes per state target for two states in the Comparison Area. Nonetheless, the overall
precision level for the Comparison Area was approximately 6% with 90% confidence.

California, in contrast, we exceeded thehdine goal.

Table 6. Completed In-Home Lighting Audits

State Completed Audits
California 76
Georgia 63
Kansas 70
Pennsylvania 60
Total 269

Survey Instrument

37 These variables help predict light purchase patterns, as noted in the Market Progress and Evaluation Report

(MPER) for the 2007 Massachusetts ENERGY STAR Lighting Program, Final Report. Submitted to Cape Light

Compact, Massachusetts Electric Company, Nantucket Electric Company, NSTAR Electric Company, Western

Massachusetts Electric Company, and Unitil by Nexus Market Research, Inc., RLW Analytics, Inc., and Dorothy
Conant. July 1, 2008.

These levels are based on a binomial assumption (50% proportion) regarding the stated vs. actual presence of

CFLs in respondent households.
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The InHome LightingAudit consisted of two components: a short battery of questions for
participants and a data collection form on which the surveyor entered information about the
number, location, and type of medium sciiease (MSB) lamps and sockets in the héhighe
complege InHome Survey instrument is provided in Appendix E in@egnpact Fluorescent
Lamps Market Effects Final Interim Report

On average, the {Home Lighting Audit took 20 minutes to complete. All participants received
a $50 gift card upon completion difet audit.

Weighting

Data collected through the-iHome Lighting Audit were weighted in two ways. First, as was

done with the CFL User Survey, all data were weighted to demographically represent households
in the California IOUsO service af€abat is, to orrect for differences between the

demographics of the {Home Audit participants and the demographics of households in
CaliforniaOs IOU service areas. This weighting scheme was based on tenancy (owner/renter
status) and the educational status of respdadeariables which help to predict lighting

purchase patterrf8.** The resulting, weighted data set replicates the demographics and the
number of households in the California IOUsO service areas.

Second, the hiHome Lighting Audit data were weighted &flect the percentage of the
population with at least one CFL currently installed in their primary residence. The rationale for
this weighting is described below in the section on OCFL Penetration and Saturation.O

Scope of the IrHome Lighting Audit

In order to be as efficient as possible with project resources, the team opted to collect only
information about MSB lamps and sockets through thddme Lighting Audit; the study did

not collect information about pibased and small screlwased lamps or soclketThe CFL

Market Effects Team based this decision on the fact that the majority of residential sockets are
MSB, and MSB sockets account for the highest percentage ofNC&itcs CFL potentid in

homes. In fact, according to the 2008 CPUC Residential Rdthaditream Lighting verification
results of over 600 homes in Califorrifa69% of all residential sockets are MSB, 19% are pin
base (typically tubular fluorescent), 10% are small sdvase, and 2% are other or unknown.

This same study found that CFLs arestprevalent in MSB sockets.

% The In-Home Lighting Audit survey instrument and data collection forms are included in Appendix D of the

Compact Fluorescent Lamps Market Effects Final Interim Report (May 15, 2009).

This pattern has been noted in the Market Progress and Evaluation Report (MPER) for the 2007 Massachusetts
ENERGY STAR Lighting Program, Final Report. Submitted to Cape Light Compact, Massachusetts Electric
Company, Nantucket Electric Company, NSTAR Electric Company, Western Massachusetts Electric Company,
and Unitil by Nexus Market Research, Inc., RLW Analytics, Inc., and Dorothy Conant. July 1, 2008.

The reference for weighting was the 2003 California Energy CommissionOs Consortium RASS database. See:
http://websafe.kemainc.com/RASSWEB/DesktopDefault.aspx?tabindex=0&tabid=1, Accessed December 3,
2008. The use of the RASS database allowed us to represent demographic characteristics of the California IOU
service areas rather than of the entire state. More information on the demographic weighting used can be found
in Section 4.2 of the Compact Fluorescent Lamps Market Effects Interim Report.

Report is expected to become publicly available December 2009.
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2.2.4 Comprehensive Shelf Stocking Survey

The CFL Market Effects Team conducted the Comprehensive Shelf Stocking Survey during
store visits to assess the stocking, pricing, and availability of a wide variety of lighting products
in retail stores in California and the Comparison Are@tore visitsook place in April 2009 and
consisted of a short interview with the store or lighting manager, measurements of lighting
display space, and the recording of the full lighting inventory.

Prior to our development of a survey and sampling plan for the treffeets project, the

Residential Retrofit Team had fielded two waves of a similar survey. Because the two teamsO
data needs were similar and the data gathered by each team would be shared and used by the
other, the teams collaborated on developing theesunstrument and sampling plan for the

market effects project and on revising the survey instrument (the OAbbreviated Shelf Stocking
SurveyO) and updating the sampling plan for the Residential Retrofit §foject.

Survey Sample

Retailers surveyed in Gfdrnia and the Comparison Area included stores from all of the major
retail lighting distribution channels, including large home improvement, small hardware,
grocery, discount, mass merchandise, and club/membership stores.

In California, the CFL Market ffects Team planned to gather data from 40 stores as a
supplement to the stores visited as part of the Residential Retrofit impact evaluation. Within the
sample of 40 stores we aimed to: survey at least three stores in each retail channel, mirror the
distribution of marketlevel CFL sales by retailer type, and include a number of nonparticipant
stores.

For the Comparison Area sample, we planned to visit approximately 40 stores in each of the
three comparison states. The sample was drawn to match as a®gelssible the stasgpecific
distribution of stores and retail channels CFL User Survey respondents had mentioned, while
ensuring that the Comparison Area stores we would visit were similar to those we would visit in
California.

Survey Instrument

The Canprehensive Shelf Stocking Survey data collection instrument was based on the
Abbreviated Shelf Stocking Survey developed earlier for the Residential Retrofit frojeet.
two instruments were intentionally designed to be very similar to facilitate tgngsults from

3 Note that the Shelf Stocking Survey discussed here is different from the store-to-store comparison approach

discussed above. The Shelf Stocking Survey was designed to compare availability of CFLs across a variety of
retail channels in California to the availability of CFLs across the same channels in the Comparison Area. This is
in contrast to the store-to-store approach that would have focused on one or more specific chain retailers in
California and the Comparison Area. Because the Shelf Stocking Survey sampled from all retail channels
through which CFLs are commonly sold, it did not need to account/adjust for factors complicating the store-to-
store comparison approach, namely: (1) the socio-economic characteristics typical of shoppers in one retail
channel or another; and (2) possible channel shift in California due to the ULP.

The Abbreviated Shelf Stocking Survey was conducted in over 400 stores (in 5 waves, during 2008 and 2009)
for the Residential Retrofit and utility process evaluations. The relationship between the Abbreviated and
Comprehensive Shelf Survey sampling plans is described in the next section; differences between the
instruments used for the two surveys are described in the OSurvey InstrumentO section below.

Note, however, that this was a collaborative process: the Residential Retrofit Team made changes to the version
of the Abbreviated Shelf Survey they would be using in subsequent store visits, so that their data collection tool
would be as similar to the CFL Market Effects TeamOs as possible.
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both surveys in their respective analyses. The two instruments included identical lighting display
space measurement forms that captured information about the types of bulbs available for sale,
and the presence and dimensions of a vaoietypes of lighting displays for CFLs and other

light bulbs.

The Comprehensive Survey was designed to capture data from a wider spectrum of lighting
products than the Abbreviated Suriegll incandescents, CFLs, halogens, and LEDs. The
Abbreviated Surveyin contrast, limited data collection to all CFLs and their incandescent
equivalents. The Comprehensive Survey also went beyond the Abbreviated Survey in that it
captured th@umber of packagesf each unique model/package on a storeOs shelves in addition
to capturing descriptions of each uniqgue model/package. Both bulb inventories gathered data on
the following bulb characteristics:

“ Bulb Type “ Wattage “ Special Features
“ Bulb Shape “ Lumens “ Price

“ Base Type “ Package Size

“ Make/Model “ Package Counts

Finally, the store or lighting department manager survey was a component of the Comprehensive
Shelf Stocking Survey, but not of the Abbreviated Survey instrument. It was admaved

version of the Corporatkeevel Retailer Interview Guide and included dtégy of questions that
covered lighting products: stocking patterns (including seasonal fluctuations), sales patterns
(including seasonal fluctuations), and factors that drive sales. The Team completed manager
surveys in roughly 25% of the stores we @ditTo maximize the number of completed manger
surveys in the stores with completed shelf surveys, the 75% of store managers who did not
complete surveys while we were in their stores made up our prioritized sample for the Store
Level Retailer (Telephon&urvey (described in Secti@i2.7below).

The complete Comprehensive Shelf Stocking Survey instrument and sampling plan comprise
Appendix B to this report. Detadefindings from the survey are presented in Appendix C.

Weighting

The results from the shelf stocking surveys are summarized in two ways. For the Comprehensive
Shelf Stocking Survey we had full package counts by make/model, so we were able to present
dataat the bulb level (i.e., reporting the percent of bulbs on display with certain characteristics).
Where the results of the Abbreviated Shelf Survey were incorporated, however, the results were
reported at the make/model level (i.e., the percent of makelmod display with certain
characteristics).

Many of our findings from the shelf survey are presented at the retail sales channel level.
However, to estimate stater regionwide averages (for California and the Comparison Area,
respectively) from the gff stocking survey data, we needed to weight retail chespealific

data so that the overall result would be representative of the entire California market (and
thereby correct for any undesr oversampling in the Comprehensive Shelf Stocking Survey).
Since reliable CFL sales data by retail channel were not available, we instead developed weights
based on the number of stores in California in each channel, combined with the average lighting
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display space within each chanfi2Bhelf stocking data from ¢hComparison Area was
developed with similar weights, thus comprising a baseline estimate of what shelf stocking in
California might have looked like in the absence of the program.

The shelf stocking study provides a static, Osnap shotO of lightinggtareldtices; it is not

necessarily representative of annual sales. Sales of lighting products by channel are presented in
the other analyses conducted in this report, and are based on the CFL User Survey, the EPA data,
and the Program tracking data.

2.2.5 Participant Manufacturer and Corporate-Level Retailer Surveys

The CFL Market Effects Team coordinated with the Residential Retrofit Team to interview
participant manufacturers/importers and corpeletel retailers in 2008 and to conduct follow

up interviews irR009. Our goal was to ask these upstream market actors about their perspectives
on entry into the CFL market, current and historical retail CFL sales and stocking patterns, CFL
pricing trends, production costs, and market drivers.

Participant manufacturemproduced 98% of all CFLs sold in California from 2006 through
2008;" and the participant manufacturers/importers we interviewed together accounted for
almost all CFLs sold in California during that program period. Similarly, the participant
corporatelevel retailers we interviewed accounted for the vast majority of all CFLs sold in
California between 2006 and 2008. Given their dominant market presence, the collective
viewpoints of these participant market actors was crucial to an understanding Cadifeffiad
market from an upstream perspective.

Although each company was interviewed individually, we found the lighting
manufacturers/importers and retailers generally told a consistent story. In cases where their
perspectives differed, these differences liguarresponded with differences in market position
(e.q., large, established manufacturers versus new, smaller manufacturers) or retailer offerings
(e.g., large home improvement versus discount stores). When reporting participant market actor
responsesdiow, we provide the ratio of respondents with a particular viewpoint and the
percentage of ULP sales the respondent group represents. This is intended to provide the reader
with a sense of the relative significance of each viewpoint participant mar&et agpressed.

Survey Samples

The sample for the participant upstream market actor surveys was the entire pool of
manufacturers and retailers who had participated in at least some portion of tBeQP@0BLP.
They included the 32 manufacturers/importéveho supplied the CFLs rebated through the
20062008 ULP, and the 1,217 retail&tsvho sold progrardiscounted CFLs. In 2008 and

%6 We determined the total number of California stores by retail channel using market data purchased from SSI.

We calculated lighting display space by channel from the measurements taken during the Comprehensive Shelf
Stocking Survey.

The 98% of CFLs sold in California that were produced by participant manufacturers is different from the percent
of CFLs sold that were program-discounted: not all CFLs produced by participant manufacturers were
discounted by the ULP. Similarly, not all CFLs sold through participant retailers were program-discounted.

This manufacturer/importer count includes four distributors/retailers with their own labels on CFLs.

This retailer count includes 11 organizations that distributed program CFLs to consumers but that are not
retailers (e.g., schoaols, utilities).
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2009, the CFL Market Effects Team interviewed 18 participating manufacturers/impiatiats
together accounted for 97% of 2E2608 marketevel CFL sales in California. We also
interviewed 18 corporate level participant retaferspresenting all major retail channels
through which CFLs are sditwho accounted for 81% of all 20@%08 markedfevel sales in
the state.

Survey Instuments

Since the CFL market effects upstream participant interviews were to be conducted in
conjunction with the Residential Retrofit upstream participant interviews, we used the participant
manufacturer/importer and corpord¢eel retailer interview gdies that had already been

developed by the Residential Retrofit Team. The CFL Market Effects guides incorporated a
series of additional questions that explicitly addressed market effects.

The topics addressed through the 2008 manufacturer/importer gudatetevel retailer in
depth interviewt including topics added especially for the market effects stwdsre:

x Program participation characteristics, motivation
x Sales data request, program sales confirmation
x Recent program trends and policies

x Freeridershp assessment

x Spillover, other market effects assessment

x Supply chain characterization

Stocking practices (retailers only)

x

Program leakage assessmeént

x

Pricing practices

x

x Market characterization (market share, policies, global sales)
x Product quality, recyatig
x Program satisfaction

The 2009 interview guides asked respondents to verify and update information about program
and nonprogram sales of standard and specialty €Himply chain characterizations
(manufacturers/importers only), CFL pricing and incesgj\supplyand demandide barriers,

and CFL disposal. The 2009 instruments also included questions about recent ULP trends and
policies, market changes (e.g., ENERGY STAR 4.0), respondentsO participation in lighting
programs outside of California, respiemtsO sales in and knowledge of lighting markets in the

50 In addition, we interviewed four distributors/retailers with CFL products with their own labels. Their sales were

included in the retailer, rather than the manufacturer/importer totals.

Leakage is the sale of ULP-discounted CFLs to consumers who are not customers of the California IOUs
(PG&E, SCE, and SDG&E). These sales may be to non-IOU customers in California or to non-California
customers. Some Internet sales of ULP-discounted bulbs have been identified, although the extent of these
sales has not been fully assessed.

The interview guides also asked questions about light fixtures, but these products are beyond the scope of the
CFL Market Effects study.
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Comparison Area, shifts in CFL sales between retail channels, and their expectations for future
sales of all types of CFLs. The 2009 manufacturer/importer interview guide also asked
respondents abowmanufacturing costs for specialty CFLs and LEDs.

The 2009 participant manufacturer/importer and corpdeat retailer interview guides are
included as Appendix D to this report. Detailed findings from the 2009 interviews are described
in Appendix E.

2.2.6 Nonparticipant Manufacturer and Corporate-level Retailer Surveys

To complement the participant market actor interviews and help us gain a broader perspective on
the CFL market, we also interviewed nonparticipating manufacturers/importers and cerporate
levelretailers.

Survey Samples

The CFL Market Effects Team sought to interview executives of firms that manufacture/import
or sell CFLs at the retail level in the U.S., but had not participated in any portion of the
California IOUsO ULPs during 2@2®08.

We began developing the nonparticipant manufacturer/importer sample by extracting the names
of all CFL manufacturers/importers from our Comprehensive Shelf Stocking Study dafabase.
We culled the list to exclude all manufacturers/importers and their suesdiaat participated

in CaliforniaOs ULPs from 2006 to 2008 and those that were no longer in business. Due to the
broad reach of the ULP, only 13 manufacturers/importers remained in the sample and we were
able to complete interviews with two of thefiCFLs made/imported by the nonparticipant
manufacturers/importers we spoke with accounted for less than 1% of the CFLs we found on
store shelves during the Comprehensive Shelf Stocking Survey.

To develop the nonparticipant retailer sample, we used Dunn &tBeatidata to compile a long

list of candidate stores by retail channel for California and each of the comparison states. We
narrowed the list, which spanned all major lighting retailer types, to include only retailers with at
least three locations in theitate that actually sold CFE3(Interviews with smaller

nonparticipant retailers were captured through the $twed surveys described below.) After an
intensive survey effort, we completed interviews with four nonparticipant corgexetieCFL

retalers in the discount, grocery, and home improvement channels. Two of the respondents

3 The Comprehensive Shelf Stocking Study was conducted in the Spring of 2009 in California as well as in the

three comparison states of Georgia, Kansas, and Pennsylvania.

In the interest of full disclosure, one of the two manufacturers/importers we interviewed has been loosely

involved with the 2009 OChange the World, Start with ENERGY STARO campaign tour that The Cadmus Group is
under contract to assist with. On the tour, a 30-by-50-foot exhibit house travels to different cities to teach
consumers about ENERGY STAR products and energy-efficient practices that they can take back to their
communities. The contact whom we spoke with for this survey provides fixtures and bulbs for a new, interactive
lighting display in the traveling house.

One complication with attempting to interview national chain stores is that the buyer of CFL products generally
represents the entire country rather than a single state or region. Thus, while our intention was to interview
participant and nonparticipant retailers separately, this was not always possible. A number of large retailers span
both of these categories, since they have participant stores in California as well as stores in Georgia, Kansas, or
Pennsylvania.
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represented retailers with thousands of stores across all/most of the U.S. The other two
respondents had at least 100 stores each, spread across 6 to 12 U.S. states.

Surwey Instruments

The nonparticipant CFL manufacturer/importer and corpdeatd interview guides were

developed by adapting the participant interview guides for use with nonparticipants. Like the
participant interview guides, the nonparticipant marketraguales included batteries of

questions about CFL product sales and trends, potential effects of CaliforniaOs programs on the
broader CFL market, pricing, product quality, market characterization, and CFL recycling.

Appendix F contains the intervieguides we used for our discussions with nonparticipant CFL
manufacturers/importers and corporkeel retailers. Appendix G contains the findings from
these interviews.

2.2.7 Store-Level Retailer (Telephone) Survey

The StorelLevel Retailer Survey was developed use in the CFL Market Effects and the
Residential Retrofit impact evaluations, and conducted by PA Consulting. Its purpose in the CFL
Market Effects study was to aid the comparison state analysis by:

x Helping us understand whether the findings fromGbenprehensive Shelf Stocking
Survey represented typical lighting product stocking patterns.

x Providing insights into the lighting product market from the perspective of additional
upstream actolé storelevel participant lighting managers in California,rst@vel
nonparticipant lighting managers in California, and stevel nonparticipant lighting
managers in the Comparison Area.

Survey Sample

The CFL Market Effects Scoping Study and Work Bé&rsample sizes of 50 nonparticipant
retailers in Californiaand 100 nonparticipant retailers in the Comparison Area. To obtain a mix

of participant and nonparticipant retailer perspectives, participant retailers were interviewed
through the Residential Retrofit Evaluation; that evaluationOs plan set a sanmi8&re

California participant retailers. The 40 retail stores in each state where we had collected data for
the Comprehensive Shelf Stocking Survey were the priority stores for all three samples.

We developed the sample of participating retailers fronCtdéornia IOUsO ULP participant
databases. To ensure the California participant sample was geographically representative of
200&r008 ULP participation, we first stratified the sample by the distribution of CFL shipments
to each of the I0UsO service ardis distribution and the California participant sample sizes

by IOU service area based on this distribution are showalite7.
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Table 7. California Participant Stratification by Utility Service Area

200608 ULP Targeted
CFL % of Total Participant Completed
Utility Shipments Shipments | Sample Sizé Interviews
PG&E 52,938,751 55% 144 133
SCE 35,284,687 37% 118 84
SDG&E 7,611,804 8% 38 25
Total 95,835,242 100% 300 242

While the large chain stores in the California IOUsO service areas may have sold the largest
number of program bulbs, they did not represent the majority of participant storefronts. To
develop a participant retailer sample that accurately representefRPPOBGULP activity, we

stratified the sample by retail channel and storefront size. PA Consulting completed surveys with
242 California participants.

For the California nonparticipant sample, PA Consulting supplemented the list of nonparticipant
Californiastores where we had conducted Comprehensive Shelf Stocking Surveys with retailer
data purchased from Survey Sampling International. We stratified this sample by the distribution
of CFL shipments to each of the IOUsO service areas (as we had done @atifahsia

participant sample), by store size (mirroring the participant store size stratification described
above), and by retail channel (following the breakout we used in the Shelf Stocking Srvey).

PA Consulting completed 53 surveys with Californiaparticipants®

We stratified the nonparticipant stelevel retailer sample in the Comparison Area by retalil
channel following the same percentages we used in the Comprehensive Shelf Stocking Survey.
The team completed 297 surveys with stlexee| retaiers in the Comparison Area.

The StorelLevel Retailer Survey and sampling plan are presented as Appendix H.

Survey Instrument

Similar to the lighting department manager survey component of the Comprehensive Shelf
Survey, the Storevel Retailer Survey instrument was a padeavn version of the Corporate

Level Retailer Interview Guide. It also included questions that coverdabgbroducts:

stocking patterns (including seasonal fluctuations), sales patterns and trends (including seasonal
fluctuations), and factors that drive CFL sales. In addition, the-&ewel Retailer Telephone

Survey included questions about g@lough,pricing, the storeOs (or chainOs) marketing and
promotional practices, and firmographics.

% The sample sizes were developed based on preliminary estimates of ULP CFL shipments, so the targeted

samples by utility differ slightly from the final proportion of utility ULP CFL shipments.

The sampling plan for the OShelf Stocking SurveyO we refer to here was developed for the Abbreviated Shelf
Stocking Survey (conducted as part of the Residential Retrofit study) and the Comprehensive Shelf Stocking
Survey (conducted as part of the CFL Market Effects project). Please see the Comprehensive Shelf Stocking
Survey for the details of that sampling plan.

Of the 53 nonparticipant surveys completed with California retailers, 55% were with retailers in PG&EOs service
area, 30% were in SCEOs service aga, and 15% were in SDG&EOs service area. The completed nonparticipant
surveys spanned all major retail channels through which CFLs are commonly sold.
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2.3  Analyses

2.3.1 CFL Program and Market Evolution

To provide context for the 2088008 market effects assessment, the CFL Market Effects Team
described the California (ands relevant, national) CFL market and program histories in great
detail in the interim report. We felt that an understanding of this context could be critical if many
impacts of the California IOUsO programs on the CFL market occurred before 2007.

In perbrming this analysis, we reviewed numerous progralated documents, conference
papers, and industry publications. We also interviewed CFL program managers and stakeholders
to gather their perspectives on cumulative historic market effects.

Findings fromour marketlevel research detailed relevant market events that likely affected
CaliforniaOs CFL market, as well as CFL market indicators. We drew upon CFL demand and
supplier market data from evaluations of prior California IOU programs that were intended
track indicators of market change and progress toward addressing barriers to CFL sales. The
CFL market evolution discussion covered:

X Market events, including the California energy crisis of ZRB001, increased attention to
global warming, WaMartOsustainability initiatives, and regulation of light efficacy.

x Leading market indicatothat provided early indications of changes in CFL market
activity levels. These indicators included consumersO general energy efficiency
knowledge, awareness, andtaties; consumer CFL awareness and purchase rates;
consumer satisfaction with CFLs; CFL purchases by retail channel; average CFL retail
prices; and product availability.

x Coincident market indicatoksthat is, signs that the level of CFL market activity was
changing that occurred concurrently with the altered level of activity. Coincident market
indicators included marketprogram, and baselinrdevel CFL sales data.

X Lagging market indicators, or indications of changes in the level of CFL market activity
thatoccurred after the level of market activity changed. Examples included changes in
household CFL penetration and saturation.

Our examination of CaliforniaOs market and program histories included information about
consumer awareness, consumer purchasesGBhdetail prices for the California IOUsO first
generation CFL programs (1989 to 1997), their market transformation programs (1998 to 2000),
and their resource acquisition programs (2001 to the present). We also presented information
about other relevar@FL programs in California (e.qg., the statewide Flex Your Power (FYP)
advertising campaign), nationwide (e.g., ENERGY STAR; Chakydigght; and quality

assurance, thirgarty testing, and verification programs), and in other regions of North America
(e.g, the Pacific Northwest, Wisconsin, and New England).

Finally, we conducted a qualitative historic market effects assessment based on stakeholder
interviews and a literature review. This assessment described the early CFL market, the
introduction of largescale upstream lighting programs in response to CaliforniaC=2200a0
energy crisis, and the more recent expansion of the CFL retail market.

Please refer to Section 2 of t8&L Market Effects Final Interim Repddr a full discussion of
the CFL markeaind program evolution. References for all data sources used in the CFL market
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and program history analysis are provided in Appendix A oCtiRle Market Effects Interim
Report

2.3.2 Comparison State Analysis

The initial approach for estimating baseline CFL salg3alifornia was to examine per

household CFL sales for a comparison group of states that had little or no utility or government
sponsored programs to promote CFLs. The assumption was that CFL sales in these states would
approximate what sales would heheen in California without the CFL progranis.

This approach has been implemented in recent program evaluations in Wisconsin and
Massachusetts to assess program effects, and it provided reasonable estimates that were accepted
by regulators. The primary stticoming of this methodology is that no single state directly
compares with California, which is often considered a country unto itself when examining its
size (land area is third in U.S.), population (first in U.S.), economy (first in U.S. and between
seventh and tenth in the world depending on sources), resources (oil, gas, minerals, etc.) and
politics. In fact, economic studies often compare California to other countries instead of states
since it has such a large economy. To mitigate this issue, wkedédo select a comparison

group of statds the Comparison Arédiin lieu of a single comparison state. Because none of the
comparison states were in the same region of the country as California (see below), we did not
need to grapple with a potential secahdrtcoming of this approach, namely that California

CFL sales may have spilled over into neighboring states because of regional ordering patterns.

The selection of the comparison states was based on a mix oesociomic indicators and
other variableshat might affect CFL sales, including:

x Median household income and education levels (% graduated from college)
comparable to those in California. We used the most current data available, from the
2006 American Community SurveVhe percentage of the stggepulation that had
graduated from college was used as a proxy variable for education.

x Alternative socio-economic indicators comparable to those in California (e.g.,
political affiliation, “eco-consciousness index,” English-speaking households,
foreign-born, percentage below the poverty line, white/non-white). The majority of
these data also were collected from the 2006 American Community Surveyle$ehte
political affiliation, however, was calculated by using the 2004 presidential election
results fittp://www.cnn.com/ELECTION/2004and the political affiliation of the 2004
state legislature electionist{p://www.ncsl.org.

x Absence of (or presence of very small) utility or government-sponsored CFL
promotional programs. Relevant data were collected from the Residential Lighting
Programs National Summary prepared by the Consortium for Energy Efficiency in
September 2007. North Carolina State UniversityOs Database of State Incentives for
Renewables and Efficiency (DSIREgdmwebsite and statend utility-level programs
found on the web were also used to verify program activity by state.

*®  Note that all programs that promote CFLs, including the ULPs and Marketing and Outreach campaigns,

influence sales of CFLs. Methods for parsing out the impacts of these two major efforts are discussed below.
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x Saturation of influential CFL retailers (e.g., square feet of Wal-Mart per capita)
comparable to California’s. Data were gathered from pidby available company Web
sites and SEC (1) filings.

We first ranked the states according to income and education by creating an income/education
index; then we developed an initial list of 20 candidate states. States in which CFL programs
were knowno be active were eliminated from this list, resulting in seven candidate comparison
states. We then reduced the selection to three states using the alternatiee soainic

variables and information on the saturation of major CFL retailers describeel dihe states
selected as the studyOs Comparison Area were Georgia, Kansas, and Pentfsylvania.

2.3.3 Regression-based Attribution and Net Savings Analysis

In order to control for the many factors that can drive CFL sales, the CFL Market Effects Team
also undeok a regressiohased attribution and net savings analysis. IrCfRe Market Effects

Interim Reportwve presented preliminary results from a regresbased model that was based

on the best data available at that time. The analysis included one obsefwagach of the 50

U.S. states. It incorporated staeecific information on 2007 ENERGY STAR CFL sales,

whether there were any CFL promotional programs in the state, economic data, and demographic
characteristics. While this model provided some irsigfto the determinants of household

demand for CFLs, we recognized its limitations in terms of comprehensieardshe total

number of observations.

When the opportunity to participate in a multistate regression analysis to be conducted at the
household levél which would overcome the limitations of our original regression analysis by
pooling householdevel data from a number of jurisdictions throughihe U.SN emerged in

the summer of 2009, the CFL Market Effects Team decided to join the effort. As mentioned
earlier, the multistate modeling was conducted by a subset of the CFL Market Effects Team; this
subset is referred to as the Multistate RegresdwR) Team in both this document and

Appendix K.

Similar to the goal of the initial regression model, the goal of the multistate regression analysis
was to identify the total cumulative program effects of all historical CFL program activities
realized in2008, net of free ridership and spilloétHowever, the California Evaluation

Protocols allow the inclusion of free ridersiput not spilloveN when calculating neto-gross
(NTG). Although the goal of this analysis was to examine market effectsfilloyer), this
statistical approach could not disaggregate these various effects. The analysis presented here
refers to measurement of the total net impact.

Throughout the regression discussion we use the term OsponsorsO to refer to the diverse set of
organizations supporting the multistate effort: electric utilities, energy service organizations,
public service commissions, and state agencies. The sponsors of the multistate regression

% The analysis assumed that Delaware was too small (and the population was likely to shop in neighboring states),

and that Alaska and Hawaii, lying outside the contiguous United States, had unique characteristics that made
them less suitable as comparison states.

For example, we used a binary variable to show the presence or absence of CFL programs, although a
continuous variableN which would have required extensive research to populateN may have been more
meaningful.

While the CPUCOs CFL Market Effects evaluation covers the entire 20062008 program cycle, the analyses
conducted here focus only on 2008 due to data availability from the other sponsors.

61

62
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analysis in addition to the CPUC were the New York State Energy Reseat®evelopment
Authority (NYSERDA), the Public Service Commission of Wisconsin (PSCW), Consumers
Energy in Michigan (CE), the Connecticut Energy Conservation Management Board (ECMB),
Connecticut Light and Power (CL&P), Northeast Utilities, The Unitkoinating Company

(UI), the Cape Light Compact (Cape Light), NSTAR, National Grid, Unitil, Western
Massachusetts Electric (WMECO), and Xcel Energy. The discussion presented here draws on
data from 16 states, but was written specifically for the CPUCderdo meet its planning and
reporting schedul&®

Regressiorbased Attribution Background

Market effectamethods have evolved over time to account for free ridership and spillover,
adoption of upstream programs, and changes in the CFL market. Spongoisus areas have
recently turned to a Ononprogram comparison stateO approach to estimate market effects, but
rapid expansion of CFL programs and recent changes in the CFL market have hindered the
ability of this approach to provide reliable estimateseaifprogram impact.

The principal goals of the statistical analyses presented in this section, therefore, were to identify
and examine factors associated with CFL purchases in 2008 generally, and the effect of CFL
programs on those purchases specificatlyhis changing CFL market. The analyses are based

on data from telephone surveys of 9,325 households and onsite saturation surveys (including
confirmation of when CFLs were purchased) for 1,444 households from 16 different states,
counties, or cities ithe U.S. The net impacts assessment, however, is based on onsite data from
about 1,034 households, as some of the key variables used in the development of the model were
not available for all of the states.

Areas Included in the Analyses

The multistate mdeling effort relies on telephone and onsite data from areas with longstanding
CFL programs, those with newer or smaller programs, and those with no CFL programs through
2008. The seven sponsors of this effort collectively account for the following areas:

x California: areas served by Pacific Gas and Electric (PG&E), San Diego Gas and Electric
(SDG&E), and Southern California Edison (SGEgollectively the investeowned
utilitiesO (IOUsO) service territory.

Colorado: the area served by Xcel Energy.

Connectictr the entire state.

Massachusetts: the entire state.

Michigan: the area served by Consumers Energy (CE) only.

X X X X X

New York State (less New York City and Nassau and Suffolk Counties) and New York
City: Surveyed separately due to the demographic and econdferedces between the
two regions; the Long Island Power Authority was not a study sponsor.

% Data from Xcel Energy Colorado was not included in the final multistate regression models presented in this

document and in Appendix K because their inclusion biased the regression model. However, the report
summarizes descriptive statistics on CFL use, purchases, and saturation as well as demographics for the Xcel
Energy respondents.
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X Wisconsin: the entire state

The sponsors and their evaluation teams selected Comparison Areas that, to the extent possible,
shared demographic characteristic simi@their own. Furthermore, they sought Comparison

Areas with no CFL programs or relatively small or newer h@ke sponsors variously funded

the fielding of data collection in the following states:

X Georgia, Kansas, and Pennsylvania: funded by the CRUICh chose three combined
states because no single nonprogram state was similar to the combined California IOU
service territories. We refer to these states plus California as the OCPUC states.O

X The District of Columbia and Houston, Texas: funded by NRBE, which chose two
Comparison Areas because no single nonprogram city or county resembled New York
City.

x Ohio: funded by NYSERDA as a comparison to New York State; the NYSERDA
evaluation team excluded the 513 and 283 area codes, which greatly oveDajgehe
Energy service territory because the utility had an active CFL program there in 2008.

X Maryland: funded by the Sponsors of the Massachusetts ENERGY STAR Lighting
Program as a comparison to Massachusetts. The Maryland electric utilities launched CFL
programs in late 2007 and expanded them in 2008; therefore, the state represents a
substantial but new program area in our model.

X Indiana: funded by the WPSC as a Comparison Area for Wisconsin.

Table8 lists all the areas included, their program status, and the sizes of the sample for the
telephone and onsite surveys conducted in each area.

®  For example, Georgia Power included information about CFLs on its Web page, but did not offer an incentive

program for CFLs. As noted in the CFL Market Effects Interim Report (May 15, 2009), however, removing
Georgia from the analysis had no impact on the conclusions.
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Telephone and Onsite Swaws. Comparability Across Areas

The sponsors and their evaluation teams collectively fielded seven survey efforts, including
seven telephone surveys and seven onsite surveys in 16 areas, with some questions tailored to
either program or nonprogram responige To achieve comparability on the key issues explored

in the multistate modeling effort, each telephone survey instrument included a core set of
guestions about awareness, familiarity, satisfaction, use, and purchases, as well as a standard
suite of demgraphic questions. Each onsite survey also followed similar procedures to identify
CFLs, perform socket counts, and ascertain when CFLs were obtained by the household.

While each sponsor was interested in gathering information to develop an estineite of n
program impact, most also had additional issues they wanted to explore in the surveys. For this
reason, both the telephone and onsite surveys differed in question number and order, topics
addressed, response categories, and (to a small extent) thegaaifrthie core questions. In order

to preserve comparability among surveys, the MR Team limited these differences as much as
possible. Some potential sources of differences involving timing, survey design, and onsite
methodology still remain. Consequentlye MR Team applied statistical controls, when

possible, to account for these differences. However, some models included data for only some
states if a question was not asked in a particular survey or if the question differed to such an
extent that the MReam judged it to be incompatible with the related question asked in other
areas. Most notable for the CPUC, the survey instrument used in California, Georgia, Kansas,
and Pennsylvanidid not ask about purchases for all of 2008aspmodelsthat used 2008
purchases or variables derived from it (e.g., saturation at the beginning ofxzi@8Jeveloped
without observedlata for the CPUC states. We did, however, use data from the surveys to
estimate2008 purchases and market effects as desthb8ectiord.3 below. Furthermore

California is included in the current use model derived from onsite data and in most of the
models developed ing) telephone survey data. Tbmesite protocols for the CPUC states directed
the technicians to collect data on medium sebase sockets only, while the protocols in other
states involved collecting data on all sockets. Therefore, we adjusted the sarkstfor the

CPUC states to reflect likely total socket counts and not just mesticewbase sockets.

Appendix K provides a detailed discussion of this adjustment for California. The adjustment
takes into account the results of the saturation surveyhictad in support of the Residential
Retrofit evaluation that included all sockets (not just medium sbigsg ones). Note that the
differences between the instruments used in the CPUC states and those used elsewhere reflected
the fact that the multistataodeling effort coalesceafterthe CPUC instruments had been
designed and the data collected.

2.3.4 Program-induced Market Effects on CFL Retail Pricing

Data sources for the CFL pricing analysis included the manufacturer and retailer interviews, the
point-of-sale (POS) data, and a detailed analysis of the pricing information from the shelf
stocking study. Each of these sources is discussed below.

Manufacturer and Retailer Interviews

The manufacturers and retailers were asked a number of questions regardmuc€s;L
including:

X How retailer prices for CFLs, including the program discounted bulbs, are determined?
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x If discounts, in addition to those offered by the program, are applied to program CFLs;

x The effects progrardiscounted CFL bulbs or fixtures had on semer expectations
regarding prices of nediscounted CFL bulbs or fixtures;

X Price differences between the California progidistounted CFLs and neprogram
bulbs in Californiaand in other states that do not offer rebates or discounts from utilities
or state energy efficiency programs;

x The influence of the California rebate programs, vs. other factors, in reducing CFL
prices;

x Expectations regarding future prices of CFLs.

Pointof-Sale Scanner Data

The POS Scanner data, collected by Itron for its annual California Residential Lighting Market
Share Tracking Study, is a combination of data purchased from The Nielsen Company that
provides information from the food, drug, and masscimendiser channels, and data purchased
from Activant (Vista Information Services) that provides information for the small hardware
channel. These data provide price points on individual bulb sales, and thus provide reliable
estimates for CFL prices. Thata are limited, however, in that they exclude the large home
improvement stores, the club/membership stores, aneM&idl Combined, the missing data

likely make up over 50% of the CFL sales in California and an even greater proportion
nationally.

Analysis of Pricing Information from the CFL She3tocking Study

The Abbreviated and Comprehensive Shelf Stocking Surveys, conducted in 448 California and
Comparison Area retailers, contained a rich dataset for pricing analysis. In total, data was
collected on wer 12,000 CFL package types, representing over one million CFLs.

The surveys took place in Spring 2008, Fall 2008, and Spring 2009. The Spring and Fall 2008
surveys covered retail locations in California only; the 2009 survey covered retail stores in
California as well as the Comparison Area.

The surveys covered the range of retailer channels where CFLs are most commonly purchased
(e.g., mass merchandise, discount, home improvement, hardware, membership/club, grocery, and
drug stores) in 27 different mepolitan statistical areds.At each store location, surveyors

collected information about the product characteristics of distinct packages of bulbs on the
shelves, including:

% The metropolitan statistical area is based on the U.S. Census Bureau definitions. Each metropolitan statistical

area Ois a core area containing asubstantial population nucleus, together with adjacent communities having a
high degree of economic and social integrationO and that Omust have at least one urbanized area of 50,000 or
more inhabitants.O http://www.census.gov/population/www/metroareas/abotmetro.html
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Bulb type (CFL, incandescent, specialty, etc.),
Bulb style (Alamp, spiral/twster, etc.),

Base type (screw, pin, candelabra, etc.),
Wattage,

Lumens (Fall 2008 and Spring 2009 only),
Rated life (Spring 2009 only),

Number of bulbs in the package,

X X X X X X X X

Number of packs on shelf (Spring 2009 only).
x Special features (including dimmabthreeway, and ENERGY STAR designation)

Surveyors also collected information about bulb prices displayed on packages and/or on store
shelves. Surveyors recorded the register price (the price paid by customers at the register), the
full or original priceif the bulb was discounted and the original price was observable, and the
amount of any discount for each package, if observable. The source of any discount such as the
retailer or an IOU was also recorded.

Where we found identical CFLs sold in differéypes of packages (e.g., a specific CFL sold
both in a OonpackO and also in and OfpackO), we counted each package as a separate
observation. This enabled us to captureyet (i.e., per CFL) price variations that may have
been based on packaging.

Using information in the survey about the discount amount, each observation in the dataset was
classified as a discounted or undiscounted bulb. Furthermore, each discounted bulb was
classified as an IOU discounted bulb or a-h©ok discounted bulb using iofmation about the
source of the discount. An IGUWiscounted bulb was a bulb whose price was discounted through
an incentive sponsored by an IOU program. In 2008 and 2009 almost all of the IOU incentives
were paid to manufacturers and wholesalers, witkigioms that the rebates be passed along to
consumers at the retail level. A very small number of rebates were paid directly to consumers
and occurred at the register. Only California had 10U upstream incentive programs in place
during the survey periodpsall IOU-discounted bulbs in the dataset were observed in California.

A nonlOU discounted bulb was a bulb whose price was discounted under a program sponsored
by a manufacturer, wholesaler, retailer, or otherudity source. A nordiscounted bulb

reeived neither an IOU nor other type of discount.

The CFL Market Effects Team sought to use empirical data from the shelf stocking surveys to
compare CFL prices in California to those in the Comparison Area. To do so, we estimated a
hedonic pricing modebtdecompose a CFLOs price into the separate characteristics (e.g.,
geographic location where sold, wattage, lumens, package size) that contributed to determining
its price®® In the model, the coefficient corresponding to a characteristic or attributserfee

the Oimplicit priceO of that attribute. In this way the hedonic pricing model allowed us to estimate
prices or values of attributes or goods that were directly sold in markets.

The CFL pricing model used in this study followed the basic hedomuufation:

% Please refer to Appendix J for a discussion of the model®s development.
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Register price per CFL =+ AIOU Discount+ £Other Discount + £Product
Characteristics+ ARetail Channe+ gMetroArea+ EMonthYear+ H

The dependent variable in the regression model was the price per CFL in a package. The
independent variables were the CFL characteristics, including: watts, ENERGY STAR Label, the
number of bulbs in the package, manufacturer, metropolitan statisticahageggeamonth of

data collection. We allowed the impact of the number of CFLs in the package on price per CFL
to vary nonparametrically (i.e., without making functional form assumptions) with the number

of bulbs in the package. This was done by inclgdieparate indicator variables for the number

of CFLs in the package. In addition, we included indicator variables for whether the package was
discounted by an IOU or discounted by another entity such as the retailer. We expected both
variables to have nagjve and statistically significant effects on register price, but the

magnitudes of the coefficients were a priori unclear.

To test several of our research questions, it was necessary to augment the main regression
equation with additional independentriables. For example, to test the hypothesis about

variation between retail sales channels in the upstream incentiveOs impact on register price, we
introduced interaction terms between OIOU DiscountO and the ORetail ChannelO variables into
the model.

2.4 Coordination Efforts

2.4.1 Coordination with Residential Retrofit Evaluation and DEER Database
Teams

Throughout this project the CFL Market Effects Team worked as a subgroup within the
Residential Retrofit Evaluation Team. The CFL Market Effects Team had tleersambers as

the ULP subgroup, plus a few additional members. Details relevant to both projects were covered
in bi-weekly teleconferences to discuss specific issues related to ULP and CFL market effects.

The team also worked with the DEER Team to reviesvdales data collected as part of the net
to-gross (NTG) updating analysis. The CFL Market Effects Team held several teleconferences
with the DEER Team to ensure that, where possible, the market effects data collection met the
DEER TeamOs needs.

2.4.2 Leveraging Marketing and Outreach Evaluation Activities

The objectives of the statewide marketing and outreach (M&QO) evaluation were twofold: first, to
assess the attitudinal and behavioral impacts of the statewide umbrella marketing campaigns that
supported CalifmiaOs 20@R008 energefficiency programs, and second to gain an

understanding of the effect of these marketing efforts on CaliforniaOs CFL prégrams.

7 Although the M&O Team initially planned to explore the impacts of CaliforniaOs statewide umbrella marketing

campaign on several individual programs, the team eventually opted to look exclusively at CFL programs.
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While the timeframe for the M&O study did not overlap the timing of the CFL Market Effects
study®® the M&O evaluation could help to determine the role that the statewide marketing
played in generating market effects beyond those generated directly by the CFL programs.

The CFL Market Effects Team provided input to the M&O Team as it developed a consumer
guestionnaire and tracking survey intended to assess the role of M&O activities compared to
other lighting program impacts. We alsviewed the M&O TeamOs Structural Equation

Modeling survey to ensure it addressed the role of incremental cost and pri€ikd. salesAs

of the time of this report, however, the M&O evaluation findings were not yet available, and thus
could not be incorporated into this stuty.

% The M&O study was intended to assess the effects of the statewide marketing campaign implemented during

2006E2008, while the CFL Market Effects study was intended to assess the market effects that manifested
themselves in the 200682008 timeframe, but were likely to have been caused by programs implemented in
previous years.

In a memorandum on the OStructural Equation Modeling (SEM) Effort,O dated June 10, 2009, the Marketing and
Outreach Team found Otha{Flex Your Power, (FYP)] messaging indirectly influenced CFL behavior, albeit to a
very small degree.O The memorandum also stated that Oactual energy savings associated with FYP will be
addressed in the indirect impact report.O As of this writing, the inétect impact report is not yet available.

69

The Cadmus Group, Inc.: Energy Services (formerly Quantec, LLC) April 2010 43



CFL Market Effects Final Report

3. ASSESSMENT OF LEADING MARKET INDICATORS

In this chapter, the CFL Market Effects Team exasithe ULP impacts on market

preparedness or leading market indicators such as awareness and knowledge of CFLs,
availability of CFLs, CFL prices, and CFL satisfaction. Coincident market indicators (i.e., signs
that the level of CFL market activity is clgang that occur concurrently with the altered level of
activity) and lagging market indicators (indications in changes in the level of CFL market
activity that occurred after the level had changed) are examined in the next chapter.

3.1 Awareness and Knowledge of CFLs

This section summarizes the results of the CFL User Survey about consumer awareness and
knowledge of CFLs. The survey was fielded in PG&E, SCE, and SDG&E service territories and
in the three Comparison Area states of Georgia, Kansas, and Peniasytvwaas intended to
supplement the CFL User Surveys being conducted by the Residential Retrofit study.

3.1.1 Awareness of Energy-Efficient Lighting

The survey asked a series of questions to assess respondentsO familiarity with and experience
using CFL bulbsVirtually all respondents in California (95.8%) and the Comparison Area
(91.6%) were familiar with CFLs by name or brief descriptieigire5). As Table9 shows,

38% of respondents in California rated themselves as Overy familiarO with CFLs, S|gﬁﬁ|cantly
more than the 33% giving a similar rating in the Comparison Area. Simigglyificantly more
respondents in the Comparison Area (13%) compared to California (6%) rated themselves as
Onot at all familiarO with the technology. In California, those not at all familiar with CFLs in
Table9 included 4.2% who were not aware of CFLs and 2.0% who were aware of CFLs, but said
they were not familiar with them. In the Comparison Area, those not at all familiar with CFLs
included 8.4% who were not ameaof CFLs and 4.7% who were aware of CFLs, but said they
were not familiar with them.

" Throughout this section, the symbol O%#@used to indicate that results between California and the Comparison

Area are significantly different at the 90% confidence level.
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Figure 5. Awareness of CFLs
(base — all respondents; California n=699, Comparison Area n=1757)
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Table 9. Level of Familiarity with CFLs
(base — all respondents; results weighted to CA IOU households)

California Corzfgglson
n 699 1757
Very familiar - 1 38.1 32.5*
Somewhat familiar - 2 31.7 33.6*
Slightly Familiar - 3 17.2 20.0
Not at all familiar — 4 6.2 13.1*
Don't know/Refused 0.7 0.8

* Results between California and the Comparison Area are significantly different at the 90%
confidence level.

Consumer CFL Awareness and Purchase Rates

Figure6 below shows the change in the percentage of California IOU households aware of CFLs
and the percentage that have purchased CFLs.

x 1990-1992: During the California I0UsO initial CFL progranaph, the CFL awareness
rate was very low: e.g., 22% of 1992 SDG&E CFL program participants had prior
experience with CFLs.

x 1998-1999: Just prior to the launching of the California I0UsO residential lighting market
transformation program in 1998, 58% of @ahia I0U customers were aware of CFLs,
and 17% had purchased a CFL within the past year and a half.

x 2000-2001: In 2001, during the energy crisis and the final year of the California IOUsO
residential market transformation programs, 68% of California ¢G¢fomers were
aware of CFLs, and 35% had purchased one or more CFLs.

The Cadmus Group, Inc.: Energy Services (formerly Quantec, LLC) April 2010 45



CFL Market Effects Final Report

x 2002-2003: After two years of sustained California IOU upstream incentives, the rate of
awareness among California IOU customers increased to 82% in 2003, and the purchase
rate increasd to 56%.

x 2004-2006: After another three years of even larger scale California IOU upstream
incentive programs, awareness reached 95% in 2006. During 2004 and 2005, 65% of
Californians bought CFLs.

x 2007-2008: By 2008, 93% of Californians were reportediyaae of CFLs, and 77% had
bought CFLs.

Figure 6. California Consumer Awareness and Purchase Rate
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Sources:
1990-1992: Boutwell, B. et al., 1993 (SDG&E data only);
1998-1999 and 2000-2001: XENERGY Inc., 2002;
2002-2003 and 2004-2005: Itron and KEMA, 2006;
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The California 10U programs work within existing market channels to increase the availability

of CFLs and provide products tonsumers at a discount. Incentivized CFLs also have a label
from the 10U programs affixed to their packaging and additional yudipturchase (POP)

material may be displayed at the retailer, but consumers have no obligation to provide a coupon
or identifythemselves to receive the discount. As a result, the consumer may not necessarily be
aware that the California IOU program made the product available at its present price through
the retailer. The survey asked respondents who had purchased CFLs ifelveylkether the
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CFLs they purchased were part of a utility promotion or utdpgnsored sale. Agable10

shows, 26% of the CFLs purchased by California householde isurvey were attributed to the
California IOU program. Note that these results arerspldrted and could not be verified-on

site because the ULP bulbs did not contain any marking or indication of a program bulb. Also,
given the relatively low profd that the program had in the eyes of the consumer, many program
participants may not have been aware that the products they purchased were program supported.

Table 10. Recollection of Utility Incentive for CFL Purchase
(base — respondents purchasing CFLs; respondents may have purchased bulbs at more
than one type of store)

California
N 99
Total # of CFL Purchased 3 months 9,998,281
Total # of CFLs for which consumers knew it was a “program bulb” 2,624,852
% of recently purchased CFLs for which consumers knew it was a 26%
“program bulb”

3.2 Availability of CFLs

One of the key indicators the CFL Market Effects Team assessed was the extent to which the
20062008 California ULP increased the availability of CFLs. @ssessment was based on
exploring the following researchable questions through manufacturer/importer, cotpoehte
and stordevel retailer interviews; shefftocking studies; and a review of industry literature:

1. Are new actors entering the market attdtzuting their entry to the influence of the
program?

2. To what extent are products promoted through the program available in nonparticipating
retail outlets?

3. How do CFL sales at participating retailers compare to sales at nonparticipating retailers?
The results of our research are discussed below.

3.2.1 Are New Actors Entering the Market and Attributing Their Entry to the
Influence of the Program?

Only about onghird of participating manufacturer/importers (6 of 16, representing 58% of all
program sales) had ISoCFLs at retail in California prior to joining the ULP. Some of these
entities were established, brandme manufacturers/importers who explained they had felt
pressure to join the ULP after they had lost key accounts to new entrants.

Most new manufacter/importer entrants were medium and small companies that reported
joining the ULP prior to the 20@2008 program cycle. They told us that when they tried to
establish a presence in CaliforniaOs CFL market they were unable to contract with established
CFL retailers. As a result, they built new relationships with, and sold CFLs almost exclusively
through, retail channels that previously had carried few or no [CBhmsller (often ethnic)

groceries and discount/99¢ stores. The manufacturer/importer resparidenésl that these
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retail outlets, in turn, made CFLs available to a new group of consumers who previously had
found CFL prices in other retail channels too high.

The 200&R008 programs included most of the CFL manufacturers/importers that had a retail
presence in the state: 16 of the top 17 CFL manufacturers/importers with products found through
the sheHstocking surveys participated in the 282608 10UsO ULPs. As showrTiable11,

these 16 accounted for 86% of the CFL models found on the shelves in California.

Ten manufacturers/importers accounted for 91% of all CFL models found on the shelves in
Comparison Area stores. Thus, based on the-stedking survey rests, the California market
seemed to support a larger number of CFL manufacturers/importers than did the market in the
Comparison Area. However, as showmablel1, many of the manufacturers/importers whose
products were found in California but not in the Comparison Area had a very limited market
presence even in California.

Table 11. Presence of CFL Manufacturers/Importers in California and
Comparison Area Stores
(Abbreviated and Comprehensive Shelf-Stocking Surveys)

Percent of

Percent of Models in

Models in Comparison
Manufacturer/Importer California Storey  Area Stores
Feit Electric* 27% 24%
Sylvania* 19% 7%
IKEA 13% 0%
N:Vision* 12% 11%
General Electric* 9% 26%
EcoSmart* 3% 2%
Optolight* 3% 0%
Lights of America* 2% 1%
Bright Effects* 2% 10%
Sunrise* 2% 0%
Buffalo* 2% 0%
Philips Lighting* 1% 7%
Technical Consumer
Products* 1% 2%
Great Value* 1% 1%
ULighting America* 1% 0%
Commercial Electric' 1% 0%
Bulb Star* 1% 0%
* Indicates manufacturer/importer participated in the 2006-2008 CA ULPs.

Longitudinal studies of CFL purchases by retail channel provide insight into how the California
ULPs may have affected the range of retail channels carrying CFLs over time. In the late 1990s,
consumers bought CFLs primarily at home improvement or hardsé@es, channels that

tended to dedicate substantial portions of their shelf space to these lighting products. In recent
years, consumers reported buying greater proportions of CFLs at discount, drug, grocery, and
mass merchandise stores. Increases inurnas CFL purchases through these channels likely
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reflect the CFLsO increasing availability at these retailers, a change that had been promoted by
the ULPs Figure7 shows the distribution of key retail channels where Californians bought CFLs
from 1998 through 2008, based on consumer telephone survegEaits.

Figure 7. California CFL Purchases by Retail Channel
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Sources:

1998-1999: Hagler Bailly Consulting, Inc., 1998;

2002-2003 XENERGY Inc., 2003;

2004-2006: Itron and KEMA, 2006;

2007- mid-2008; First Wave California CFL User Survey, 2008.

Fall 2008: Second Wave California CFL User Survey, 2008.

Notes: 1998-1999 data are for CFLs purchased between January 1996 and June 1997 (1.5 years); 2002-2003 data are for CFLs
purchased between January 2002 and June 2003 (1.5 years); 2004—2006 data are for the purchasers’ most recent CFL purchase as
of early 2007 (so no multiple mentions; whereas, the other data captured multiple mentions due to the possibility that more than one
purchase occasion occurred in more than one retail channel); 2007-2008 data are for CFLs purchased between March and June
2008.

According to the CFL User (Telephone) Surveyydied for this study in fall 2008and as shown

in the center column dfigure7 and inTable12 belowN almost 49% of all CFLs in California

were sold at large home improvement stores. Membership clubs, such as Costco and SamOs Club,
accounted for close to 16% of all CFL sales. Other popular retail outlets for CFL shoppers in
California were groceries (8% of CFL sales) and discount stores (6%).

In the Comparison Area, 43% of all CFLs were sold through home improvement stores, and
significantly more CFLs (compared to California) were sold at mass merchandise stores (30%).
However, sigificantly fewer CFLs sold in the Comparison Area were purchased at drug stores
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(<1% versus 5% in California), and groceries (3% vs. 8% in California). These differences
probably reflect IOU program efforts in California to focus on sales of CFLs throsgbuadt,
grocery, and membership club storesTable12 also shows, 35% of the CFLs rebated by the
IOU program were purchased in grocery stores and 7% were purahasad stores.

Table 12. CFL Purchases by Retail Distribution Channel (Fall 2008)
(base — respondents purchasing CFLs; respondents may have purchased bulbs at more
than one type of store)

IOU Sales .
by ALl BB ey Bulbs Purchased by
< Bulbs by Distribution R
Distribution Distribution Channel
Channel
Channel**
P o Comparison o Comparison
California California Area California Area
N 42,508,475 102 267 9,998,281t 10,814,322t
Discount 16.8% 10.1% 6.0% 5.8% 3.2%
Drug 6.5% 5.8% 0.3%* 51% 0.2%*
Grocery 34.9% 6.4% 4.5% 7.6% 2.6%*
Hardware (small) 6.6% 2.6% 3.3% 4.1% 1.7%
Home improvement 7.7% 45.5% 40.6% 48.6% 42.5%
(large)
Lighting electronics 1.9% 1.2% 0.9% 0.6% 0.7%
Mass merchandise 4.5% 12.4% 36.5%* 51% 29.7%*
Membership club 21.1% 14.0% 5.9%* 15.5% 9.6%
Other 0.0% 2.0% 2.0% 7.5% 10.0%

* Results between California and the Comparison Area are significantly different at the 90% confidence level.
** Source: 2007 IOU Program sales, percent of units rebated

t California and Comparison Area data were weighted based on tenancy (owner/renter status) and the educational
status of respondents to represent households in the California IOU service territories. The resulting Comparison
Area value is based on Comparison Area respondents to the CFL User Survey and represents the number of bulbs
that would have been sold in the California 10U service territories.

According to the I0UsO program tracking databases, over 3,800 individual storefronts
participated in th00e&ER008 California ULPs. Over 80% of these stores were independently
owned or had fewer than four stores with the same name; roughly 30% of all CFLs rebated
through the 20082008 ULPs were purchased at these OindependentO retailers. The relatively
high percentage of program bulbs from such stores may be due largely to the ULPsO focus on
independents. In contrast, when Comparison Area respondents to the CFL User Survey were
asked where they bought their CFLs, fewer than 5% mentioned stores other thavethase
already determined were national or local chains.
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3.2.2 To What Extent Are Products Available in Nonparticipating Retail
Outlets?

Pervasiveness of CFLs in Retail Stores

Nearly all stordevel manager respondents, across all retail channels, said theg staindard
ENERGY STAR CFLs: 100% of California participants, 98% of California nonparticipants, and
95% of Comparison Area responderigy(ire8). Note, howeverthat only 82% of the grocery
stores in the Comparison Area carried CFLs compared to all (100%) participating and non
participating grocery stores in California.

Figure 8. Presence of Standard ENERGY STAR CFLs
(Store-Level Retailer Survey)
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Availability of CFLs Relative to Other Types of Lamps

The CFL Market Effects Team also assessed the availability of CFLs relative to types of lamps
through a number of metrics, including the proportion of lighting floor space allocated to CFLs
and the percentage of models/bulbs on display that were CFLs.

In California, participant storkevel retailer managers across all retail channels said CFLs
accounted for 58% of their lighting sales floor, while nonparticipants said CFLs accounted for
52%.In the Comparison Area, CFLs accounted for a significantly smaller percentage of lighting
floor spacél only 42%. Comparison Area store managers reported a significantly greater
percentage of their lighting floor space devoted to incandescents (41%) tmaargiders of
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California stores (32% for participants and nonparticipants). The proportion of sales floor area
allocated to each light bulb type, reported by region and participant status, is sHogura®.

Figure 9. Proportion of Sales Floor Area Allocated to Each Light Bulb Type,
(Store-Level Retailer Survey)
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As illustrate8&aRGPETTREReGrép6HidR OFENEL., incandescent, LED, and other lighting
products found on store shelves through the Comprehensive Shelf Stocking Survey varied
considerably by retail channel, ULP paigigtion status, and region. Among California
participants, CFLs accounted for the largest percentage of bulb models in membership club
(88%), discount (69%), mass merchandise (57%), and grocery (51%) stores. In fact, CFLs
comprised the majority of models all but hardware and home improvement participant stores
(28% and 25% of floor space, respectively). In the Comparison Area stores, CFLs models
accounted for the majority of models only in membership club stores (87%& percentage of
CFL models in th discount, grocery, and hardware stdekannels through which the 2006
2008 ULP sought to actively promote CHR®#/as significantly greater than the percentage of
CFL models in the same channels in the Comparison Area. Across all retail channels, the
combined Comprehensive and Abbreviated Shelf Stocking Surveys found that 46% of all models
were CFLs, 48% were incandescents, and 6% were other types of bulbs in California. In the
Comparison Area, the combined surveys found 22% of all models were CFLsye&5@%
incandescents, and 11% were other types of bulbs.

™ The combined and weighted results of the Comprehensive and Abbreviated Shelf Stocking Surveys were very

similar to those of the Comprehensive Shelf Stocking Survey alone. Since the combined results are available
only for CFLs versus other types of lamps grouped together, the details are not presented here by retall
channel.
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Figure 10. Bulb Type Distribution by Retail Channel
(Comprehensive Shelf Stocking Survey)
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