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EXECUTIVE SUMMARY

The electric Investor-Owned Utilities (I0Us) in the State of California—Pacific Gas and Electric
(PG&E or PGE), San Diego Gas & Electric (SDG&E or SDGE), and Southern California Edison
(SCE)—have been operating energy-efficiency programs, with the most recent iteration of these
programs implemented in 2006 for a three-year program cycle that ended in 2008. The California
I0OU programs are some of the longest-running energy efficiency efforts in the country,
particularly for compact fluorescent lamps (CFLs). Most of the state’s IOUs began
implementing small-scale pilot programs in the late 1980s, with full-scale programs up and
running by 1992. The California IOU efficiency programs are also some of the country’s largest
in terms of funding. In 2006, the California IOUs claimed energy-efficiency-induced energy
savings that represented over 1% of their combined electric sales, one of the highest energy
savings rates in the U.S. In 2006-2007, the I0Us paid incentives on over 53 million CFLs
through the Upstream Lighting Program.?

The 10U energy efficiency programs’ 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 reductions, but in terms of
other progress indicators, including changes in awareness, attitudes, behaviors, product offerings,
and reduced product retail prices and production costs. These other factors may create short-term
and potentially long-term market structural and operational changes, which may in turn result in
energy and demand savings. To the extent these market changes are program-induced, indirect
savings (savings not derived from program participation, i.e., savings from participant and
nonparticipant spillover) are the program’s market effects additional to direct program impact
savings.

The California Impact Evaluation Protocol® is quite specific about not including market effects
and nonparticipant spillover in savings estimates to avoid counting them towards utility energy
efficiency savings goals. However, in an October 2007 Decision (D.07-10-032), the CPUC
directed its staff to explore (during 2008-2009) the ability to credibly quantify and credit
“nonparticipant spillover” market effects. The CPUC further directed its staff to report their
findings following the process evaluation and market impact studies of the 2006-2008 program
cycle on the ability of current protocols to measure such “nonparticipant spillover” savings and
to propose possible revisions to market effects protocols, utility savings goals, and/or
performance incentive mechanisms for subsequent action by the CPUC. As part of the study
effort, the CPUC is examining possible market effects in three areas: CFLs, residential new
construction, and high-bay 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 studies.

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

Total CFLs based on utility quarterly reporting to the CPUC for the |OU programs that offer incentives to
upstream players, such as manufacturers or distributors, to “buy down” the cost of CFLs.

State of California Public Utilities Commission, 2006
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For the CFL Market Effects Study, the Residential Retrofit Impact Evaluation Team was chosen
by CIEE and the CPUC to investigate the cumulative effects of California’s energy-efficiency
programs on the CFL market. The study has three primary objectives:

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

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

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

The CFL Market Effects Team began this study in March 2008. As required by the Market
Effects Protocol, the Team’s first undertaking was a scoping study designed to: help gain a better
understanding of the evolution of California and U.S. CFL markets; characterize California’s
current CFL program offerings; provide integrated market and program theories for California’s
CFL programs; review CFL 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 CPUC’s
Website shortly thereafter.

In undertaking this work, the CFL Market Effects Team is not presupposing any particular result:
the Team is neutral as to whether there will be market effects and, if there are, whether they will
be positive, negative, or some combination thereof.

ES.1 Overview of the CFL Market Effects Interim Report

The CFL Market Effects Scoping Study and Work Plan laid out a number of tasks through which
the Team will assess the cumulative effects of the California IOUs’ energy-efficiency programs
on the CFL market. This report presents the preliminary findings from the following tasks:*

« CFL market and program evolution
« Regression analysis
o CFL user telephone survey
« Manufacturer and retailer interviews
There are a number of additional data collection and analysis activities still remaining, including:
« In-home lighting audits
« Shelf stocking survey
« Attribution analysis
« Net savings analysis

While the majority of work on these tasks has been completed, portions of some tasks are ongoing.

The Cadmus Group, Inc.: Energy Services (formerly Quantec, LLC) May 2009 i
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« Program-induced market effects on CFL pricing
« Sustainability analysis

As the time frame for the CFL market effects evaluation runs from March 2008 through August
2009, this interim report is intended to provide a midstream snapshot of progress made to date as
well as to lay out the remaining evaluation tasks. While a number of the primary data collection
activities, analyses, and coordination efforts have started, most remain works-in-progress.
Because much work remains to be completed and the evaluation’s ultimate findings are
contingent on the completion and triangulation of results of each individual task, all findings
presented in this report should be considered preliminary and subject to change.

ES.2 Methodology and Data Sources

As noted, the CFL Market Effects Interim Report combines data—some quantitative, some
qualitative, in nature—from numerous sources to provide a clear picture of possible market
effects observed to date. Each section builds upon a different set of data to formulate a strong,
comprehensive approach.

The Market Evolution section provides a description of California’s CFL market and program
evolution from the late 1980s to the present. It contains: a description of the California 10U
programs; data on consumer purchases, awareness, and retail CFL prices; and a qualitative
assessment of cumulative historic market effects, based on program manager and stakeholder
interviews and a review of prior California IOU CFL program evaluations. This documentation
of the program and market histories provides a context for the 2006-2008 market effects
assessment.

The Regression Analysis utilized a more quantitative approach to conceptualize CFL sales and
related sources. For this effort, the Team utilized Cadmus’ analysis of preliminary ENERGY
STAR qualified sales data, collected on CFL sales by ENERGY STAR Partner Retailers. The
data, first available for 2007 sales, cover the 50 U.S. states and are organized by state. These data
represent sales of about 290 million CFLs, approximately 72% of all U.S. CFL sales in 2007.
The CFL Market Effects Team also collected data about factors that may affect household
purchases of CFLs, including:

« Information about CFL programs in each state collected from public utility commission
and utility Websites, the DSIRE database, and the 2007 Consortium for Energy
Efficiency Residential Lighting Program National Summary.

« State-level information from the U.S. Census Bureau and the Energy Information
Administration about possible economic and demographic drivers of CFL purchases,
including electricity prices, incomes, education, dwelling characteristics, ages, and
various measures of awareness of CFLs and energy efficiency.

« Information about the saturation of national partner retailers (in terms of number of stores
and square footage) from company Websites.

To take a snapshot of CFL sales in the last three years and three months, the CFL Market Effects
Team conducted a telephone survey with over 2,400 respondents in four states. Respondents to
the survey in California were randomly selected from residential customers within the California
I0U service territories, in proportion to the number of customers from each utility. The 10U
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programs promoted CFL sales within 10U service territories only, not the entire state; so
tracking efforts were adjusted accordingly. Respondents in the three comparison states—
Georgia, Kansas, and Pennsylvania—were selected through random-digit dialing (RDD). All
respondents were responsible for purchasing light bulbs for their households. The surveys
targeted a minimum of 100 respondents per state who had purchased CFLs in the past three
months. The status of other groups of interest—including CFL purchasers from 2006 through
2008, non-users, non-purchasers, and those unaware of CFLs—was monitored but no quotas
were set. The surveys were conducted using computer-assisted telephone interviewing (CATI),
from October 6 through November 23, 2008.

Another key data collection activity to yield information for analysis of current and historical
retail CFL sales patterns was interviews with upstream market actors (manufacturers and
retailers). Findings in this section are based on 33 in-depth interviews. Individuals interviewed
included:

« Representatives of 16 lighting manufacturers® who participated in the 2006-2008
California Upstream Lighting Program (ULP). One of these manufacturers dropped out
of therrogram in 2007. Together, these manufacturers accounted for about 94% of ULP
sales.

« Representatives of 16 lighting retailers who also participated in the 2006-2008 California
ULP. These retailers accounted for almost 75% of ULP program sales and represented all
the major retail channels participating in the program.

« A representative of one lighting retailer who did not participate in the 2006-2008
California ULP.

Additional data sources, such as in-home verifications and retailer shelf stocking studies, will
provide further insights into the completed activities, and will be addressed as part of the Final
Report.

ES.2.1 Limitations

Although the CFL Market Effects Team made every effort to provide a dependable and
comprehensive collection of data, there are limitations to some of the information provided. For
example, biases associated with quantitative data generally arise from the limited data available,
which the CFL Market Effects Team will be attempting to minimize through the incorporation of
additional data sources in our ongoing analyses. The qualitative data, in contrast, may be affected
by potential response bias due to respondent self-interest. We are attempting to minimize these
by supplementing participant interviews with nonparticipant interviews in upcoming project
tasks. The specific potential sources of bias we encountered are as follows:

Thirty of the interviews were conducted with a single manufacture/retailer representative, and three were
conducted with two representatives; so a total of 36 representatives participated in the interviews.

For the sake of simplicity and brevity, we use the term “manufacturers” to generically refer to companies that
supply CFL products to California retailers. In some cases, these companies own their own manufacturing
facilities, while in other cases they contract out manufacturing capacity and are essentially resellers or importers.
Because we do not yet have complete 2008 ULP tracking data, these estimates are based on 2006-2007
tracking data.
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« Some of the qualitative interview results were from dialogues primarily with (currently
and/or previously) participating stakeholders.8 Those results theorize how the programs
influenced the market from the perspective of those who participated, evaluated,
designed, or implemented the program. Therefore, these should not be viewed as
completely unbiased sources.

« The baseline comparison approach, used in the CFL telephone survey analysis, assumed a
non-program area that is the theoretical equivalent to California in the absence of a CFL
program. In the CFL telephone survey, social response bias may have occurred (a
problem inherent in survey research). This bias could have been more pronounced in non-
program areas, as evidenced in the self-rated environmental awareness responses, which
were higher in non-program areas.

« One limitation in the data used for the regression analysis was that the dependent variable
excluded major retail channels, through which sales varied widely across the major
groups of interest. Similarly, the binary term that indicates program versus non-program
area was simplistic in that there were, in fact, various levels of programs. Data constraints
limited the Team from incorporating a more sophisticated measure of program activity.
Further, the lack of reliable, cross-sectional time series data on CFL sales prevented the
Team from looking at trends over time and possible lag effects.

ES.3 Findings
Objective 1: Cumulative Effects of the California Programs on the CFL Market

Several “leading market indicators” were examined as part of this study, through a review of
both primary and secondary data. These data included interviews with CFL retailers and
manufacturers as well as residential lighting program managers, policymakers, and evaluation
consultants, who were very familiar with historic California or other residential lighting
programs across the nation. Key preliminary conclusions regarding cumulative market changes
and potential market effects are presented below.

Awareness of CFLs

« California 10U consumer awareness of CFLs increased from 58% in 1998 to 96% in
2008. In non-program states, consumer awareness was currently 92% in 2008. The
difference between 2008 CFL awareness in and out of California was statistically
significantly (at 90/10 confidence/precision levels®).

Attitudes and Acceptance of CFLs

« The percentage of California IOU households purchasing CFLs increased
substantially in the last decade. For example, in 1998, just 17% of California IOU
households had purchased a CFL within the past year and a half; in 2001, 35%

During the next phase of this study, the Team will interview non-participating manufacturers and retailers. The
perspectives of these trade allies will then be reviewed in conjunction with all of the study’s other primary and
secondary data.

Statistical significance is given at the 90/10 confidence/precision levels throughout this analysis.
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households had purchased one or more CFLs; and, in 2003, the purchase rate increased to
56%. By 2008, 77% of California IOU households had reportedly purchased at least one
CFL.

No comparable historical data exists for non-program states for the 1998-2005 time
period. However, from 2006-2008, 47% of California households purchased at least one
CFL, compared to 44% of households in non-program states that purchased one or more
CFLs during this same timeframe.

Nearly eight out of ten (79%) households in California said they currently use at least
one CFL inside or outside their home, significantly (at the 90% confidence level) more
than the 66% of households in the Comparison Area who were currently using CFLs.

Overall consumer satisfaction with CFL performance increased as bulb quality
improved. Prior to 2004, Californians’ average satisfaction rating for CFLs was 6.3 (out
of 10). Californians’ satisfaction rating increased to 7.4 during the 2004-2005 time
period, and to 8.1 in 2006. In the most recent CFL User Survey, California and
Comparison Area respondents gave high overall (and not statistically different)
satisfaction ratings of 8.3 and 8.2, respectively (out of 10) to CFLs currently in their
homes.

CFL Availability

« CFL product availability increased nationally, particularly in the last few years. The

ENERGY STAR Website listed a total of 117 manufacturers around the world producing
2,405 ENERGY STAR-qualified CFL models during 2007, an increase of approximately
700 models (41%) from 2006. The number of bare mini-spiral CFL models produced in
2007 increased by 85% over the number produced in 2006, from 476 to 882 models.

Many lighting manufacturers and retailers attributed their entrance into the California
retail CFL market, at least in part, to the ULP. The ULP introduced CFLs to additional
distribution channels, such as ethnic groceries and discount (dollar) stores that had not
previously been offering CFLs. Slightly less than two-thirds of the current ULP-
participating manufacturers were not selling CFLs in California at retail prior to joining
the ULP, and just over one-quarter of the participating retailers surveyed were not selling
any CFLs at all before joining the ULP.™

The availability of CFLs in ethnic groceries, dollar stores, and “non-traditional” distribution channels in non-
program states was not explored during the manufacturer interviews. Additional information about the proportion
of CFLs sold through traditional and non-traditional distribution channels in both California and non-program
states will be gathered through the shelf stocking survey; results of this work will be presented in the Final
Report.
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CFL Price

« CFL production costs over the last ten years declined, according 9 of the 12
manufacturer respondents.!

In additional efforts to assess cumulative effects of California programs on the CFL market, the
CFL Market Effects Team investigated—qualitatively—the influence of the California IOU
programs on the overall CFL market outside of California. The results of these interviews"?
indicate:

« Many participating stakeholders felt the combined effects of the energy crisis, media
attention, and the large-volume California incentive program helped to create a cycle of
events that significantly accelerated CFL market progress.

« Stakeholders reported that other program areas were mainly impacted by adopting the
upstream program model used in California, and by the high volume of incentives that
helped to both increase availability and lower retail CFL prices nationwide.

« A large majority of manufacturers (81%) and retailers (65%) believed the California
rebate programs influenced the sales level of CFLs in other states.

« Participating stakeholders consistently reported that more recent, broad market events,
such as Wal-Mart’s CFL initiative, lighting efficacy regulation, and the consumer
response to climate change, have all benefited from the market groundwork laid during
2001 to 2004/2005 by the California programs.

Although the study noted substantial changes in awareness of CFLs, attitudes and acceptance of
CFLs, CFL availability, and CFL retail prices, these changes may simply be due to market
changes and not market effects (i.e., they may have occurred for reasons other than the California
energy-efficiency programs). The Market Effects Team assessed these alternative hypotheses

and whether or not these changes could be attributed to the California programs. The results of
this analysis, summarized in Table 1, indicated that for most indicators the market effects could

For the sake of simplicity and brevity, we use the term “manufacturers” to generically refer to those companies
which supply CFL products to California retailers. In some cases, these companies own their own manufacturing
facilities, while in other cases they contract out manufacturing capacity and are essentially resellers or importers.
The Team did not have enough information to definitively determine which companies own their own
manufacturing capacity and which do not. Further complicating the distinction between manufacturers and
resellers/importers, some companies started as manufacturers and then sold their factories and became
resellers, whereas others started as resellers and have recently acquired factory capacity.

To date, the majority of interviews conducted with upstream market actors have been with manufacturers and

retailers who have participated in the California IOUs’ lighting programs. Interviews with non-participating
upstream market actors will take place during the next phase of this study.
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not be determined with a high degree of confidence due to the fact that much of the evidence was
qualitative in nature.
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Table 1. Assessment of Market Change vs. Market Effect*

. . Preliminary
Type of Olstenel [T Program Causality Alternative Causal ST Supportlng ACYE Strength of Data Sources Sigeeid Datg ey
Changes- 1998- ; Hypothesis—Market Effects T . Forthcoming
Change Hypothesis Factors or Hypotheses Existing Evidence Used to Date
2008 Caused by Programs o Sources
for Market Effect
Program Advertising
in the form of mass I
Consumer media and POP ENERGY STAR llabels, Manufacturer and retailer . Participaling
awareness of CFL . concern over climate . . Moderate: Other manufacturer and T
: materials used , interviews stated that CA Hor intany awe: Nonparticipating
bulbs increased from change, and/or private . factors could have retailer interviews;
Awareness o ; 0 between 1998 and L programs increased awareness . . manufacturer and
28% in 1990 to 58% market advertising caused increase in CFL User Survey a .
) o) ; 2008 caused a . but stated other factors also . retailer interviews
in 1999 to 96% in ianif f thi campaigns led to the . q awareness in CA and the
2006 signi .'Cant pa@ of this increase in awareness ncreased awareness. Comparison Area
' increase in ' P
awareness.
The number of retail Only 1/3 of current
sales channels Increase in customer manufacturers sold CFLS in CA
offering CFLs awareness and Competition between before the ULP programs. 100% Nonparticipating
increased from two program eligibility retailers and or sales of new entrants reported they Moderate: Particivatin manufacturer and
I in 2000 (mass requirements that channels led to an entered the market because of Manufacturers paiing retailer interviews;
Availability . . ) . ) ) manufacturer and .
merchandisers and require sales innew | increase in CFL product the CFL program. These new directly reported - . Shelf Stocking
. I . X . . retailer interviews .
home improvement) | channels led to more availability in multiple manufacturers negotiated with program influence Survey in CA and the
to seven distinct stocking of bulbs in sales channels. the new retail sales channels Comparison Area
sales channels in new sales channels. (grocery, drug, discount stores)
2008. to offer CFLs in the CA market.
Competition to increase
Increase in CFL CFL shipments to Europe | 7 of 12 manufacturers reported Moderate/Weak: Nonparticipating
CFL production roduction capacit and other parts of the that the CA CFL programs were | Need actual pricing manufacturer and
costs over the last P pacty world led to price a motivator behind their data from full set of —— retailer interviews;
. . and payment of AL - . T Participating . -
Retail CFL ten years declined, declines; Chinese decisions to expand capacity, distribution Collection of pricing
; . N rebates to upstream . . ) . . manufacturer and
Prices according to 75% of manufacturing policy/ which led to lower prices. The channels in o . data through shelf
manufacturers led to . X , retailer interviews ) \
the manufacturer . investment bankers rebates also directly decreased comparison states stocking surveys in
lower retail CFL e A L
respondents. rices made decisions retail prices for a majority of to make a full CA and the
P ’ independent of CFLs sold in CA. determination. Comparison Area
programs.
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Observed Market

Evidence Supporting Program

Preliminary
Strength of

Data Sources

Expected Data from

Type of : i Program Causality Alternative Causal Y .
Change Clienges- e Hypothesis Factors or Hypotheses Fippeoizae -hEilel el Existing Evidence Used to Date Fartieaniy
2008 Caused by Programs o Sources
for Market Effect
The majority of manufacturers
Program-induced and retailers believed program- Moderate/Weak:
CFL sales per lower CFL retail Media effects and induced CFL retail price Manufacturers Participating Nonparticipating
household in CA prices and increased | increase in the desire to reductions helped customers reported that other | manufacturer and manufacturer and
CFL Sales went from 1.1/1.9 awareness; greater take action to combat overcome the first-cost barrier— factors also retailer interviews; | retailer interviews;
in CAt (low/high estimates) availability (due to climate change thereby helping customers influence sales, CA | CFL User Survey In-Home Lighting
in 2005t0 4.2 in the program) led to | contributed to increase in become more familiar and programs likely in CA and the Survey in CA and the
2007. the increase in CFL CFL sales. comfortable with improved CFLs- accelerated Comparison Area Comparison Area
sales per household. -and enabled new retail channels changes
to carry CFLs.
CA programs
between 2005 and Key buying and In-Home Liahtin
CFL sales/household 2007 induced a distribution decisions . DAl me -1ghting
: ; Sales/household in CA were Weak: Reliable Survey in CA and the
in CA went from higher rate of CFL made by WalMart and . X ; CFL User Survey . }
CFL Sales . : : higher in CA in 2005-2007 sales per HH data . Comparison Area;
. 1.1/1.9 (low/high sales in CA relative Home Depot from 2000 . . . in CA and the .
in CAt compared to baseline estimates | are not available for Comparison Area Shelf Stocking

estimates) in 2005 to
4.2in 2007.

to other regions of
the country where no
rebate programs
existed.

to 2004 led to nationwide
increases in CFL sales
between 2005 and 2007.

from comparison states.

all years

Survey in CA and the
Comparison Area

* Note that these ratings are preliminary and may be altered as the Team collects additional data and performs additional analyses.
** As this study takes a preponderance of evidence approach, a “strong” rating indicates that multiple approaches/data sources all indicate the program led to a positive market change, a “moderate” rating indicates that
one approach/data source led to a positive market change and/or that some of the evidence is qualitative and/or subject to potential sources of bias, and a “weak” rating indicates one approach/data source led to a
positive change while other(s) did not and/or that the evidence is qualitative and/or subject to potential sources of bias. A “weak” rating does not necessarily mean that the market change or market effect did not occur;
rather, it signifies that the market change or effect is not demonstrated through the current body of evidence.
1 Although the “Type of Change” and “Observed Market Changes 1998-2008" are the same for these rows, the information contained in the other columns is not.
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Objective 2: Quantify 2006-2008 kWh and kW Savings Caused by Market Effects

To recognize any potential energy and demand savings from market effects, the programs must
show progress, not just in the indicators presented above, but, ultimately, in an increase in CFL
sales (i.e., nonparticipant spillover). In making this determination, the research had to estimate
the extent of program versus non-program sales, then calculate a baseline estimate for CFL sales
that would have occurred in absence of any program activity.

In embarking on this effort, the Team recognized that recent evidence from other CFL market
effects studies in other states has shown the national CFL market has expanded rapidly in recent
years, and that market effects are a complex and dynamic process that unfolds over time,
whereas sales provide a snapshot of a single variable at a single point of time. Despite the
method’s limitations, the CFL ME Team believed characterizing both the numbers and the
patterns of CFL sales in California and the Comparison Area would help us understand the
market’s status in both areas. This information can then be used to help to build a case regarding
the existence or non-existence of market effects.

Program vs. Non-Program Sales

Several data sources, including program tracking data, point-of-sale data, and ENERGY STAR
National Retailer Partner data, were examined to develop an estimate of total 2007 CFL sales in
California. These data indicated that 55.6 million CFLs were sold in California in 2007.
Reported program sales during this same period were approximately 40.7 million CFLs. Program
sales, therefore, represented nearly three-quarters of all CFL sales in California.

Recent Sales

Based on the CFL User Survey respondents, (statistically significant) fewer California
households have recently bought a light bulb of any type in California than in the Comparison
Area (47% versus 57% of respondents, respectively). Of the households who recently purchased
at least one light bulb, comparable percentages purchased CFLs in California and the
Comparison Area—28% in California and 29% in the Comparison Area (not a statistically
significant difference).

Estimates of Baseline Sales

CFL sales that would have occurred in the absence of any program activity were examined using
several analytical approaches. None of the approaches used to date were able to provide evidence
of market effects from California’s 2006-2008 ULP:

« Historical Data. The CFL Market Effects Team examined historical sales in both
California and other regions of the United States. The research indicated baseline sales
estimates varied widely by source/method, though the data consistently trended upward
over time. These data indicated that in recent years, even non-program states have caught
up to California in terms of CFL sales per household in a given year.

« Regression Analysis This approach is based on the concept that the sales of energy-
efficient products, including CFLs, can be predicted as a function of a comprehensive list
of explanatory variables, including program activity levels, socio-economic

The Cadmus Group, Inc.: Energy Services (formerly Quantec, LLC) May 2009 Xii



California Public Utilities Commission CFL Market Effects
Energy Division Interim Report

characteristics, energy prices, population distribution (urban/suburban/rural), and other
variables. The findings from this analysis showed that the demand for CFLs appeared to
be positively related to the number of big box stores, electricity prices, and the percentage
of householders between the ages of 25 and 44. However, there was no evidence of a
positive relationship between the existence of CFL programs and ENERGY STAR
Partner CFL sales per household in a cross-section of U.S. states based on a comparison
of one year of data for the available distribution channels. This finding indicated sales in
the ENERGY STAR partner stores were quite strong both in states with and without CFL
program activity.

« Telephone Surveys. The findings from the CFL User Survey in California and three
comparison states revealed that, in late-summer and fall of 2008, CFL sales per
household were higher in the Comparison Area than in California. The 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, from 2006-2008, CFL sales per
household were slightly higher in California than in the Comparison Area. Forty-seven
percent of California respondents estimated that they purchased CFLs over the three
years prior to the survey, while in the Comparison Area, 44% of respondents estimated
that they purchased CFLs over the same time period.™

Hypotheses to Explain Findings

Taken together, these interim findings did not provide evidence that additional market effects in
the form of energy/demand savings (nonparticipant spillover) can be unequivocally claimed due
to the California IOU programs for the 2006-2008 time period. Instead, different conclusions
were derived from different components of the study. For example, while the CFL User Survey
results indicated there was little or no difference between California and the Comparison Area
(implying no market effects), the upstream actor interviews did exhibit indications of market
effects. The CFL Market Effects Team developed a number of hypotheses to explain these
inconsistent findings. During the remainder of this evaluation, the Team will attempt to assess
the validity of each of the following hypotheses.

« Erosion of Incremental Market Effects Over Time (Spillover Hypothesis). California’s
programs may have caused market effects in both California and nationally in the past
but, at this point, sales and awareness in the national market are very similar to conditions
observed in California. Therefore, the California programs are likely no longer generating
incremental market effects beyond any positive net impacts they may be generating, and
any differences between California and other states have largely eroded.

« 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 all bulbs—including CFLs and
incandescents—per household. Data from the CFL User Survey seemed to suggest this
hypothesis may be playing a role in the lower number of CFL sales per household in
California versus the Comparison Area.

' This difference was not statistically significant.
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« Dominance of Large National ENERGY STAR Partners in Driving up 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 variable in the
regression analysis, suggests large ENERGY STAR retailer partner (e.g., Wal-Mart and
Home Depot) sales may currently have such an overwhelming effect on the national CFL
market that variations in the larger retailers’ presence in each state simply drown out the
signal from all other influences on sales, including programs.

« Shift of Sales (i.e., Cannibalization) in California from Large National ENERGY
STAR Partners to other Distribution Channels. The 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 from non-traditional retail channels have come at
the expense of CFL sales from more traditional channels (i.e., sales in non-traditional
channels have “cannibalized” sales in the National ENERGY STAR Partner stores,
therefore the overall CFL sales per household for the Partner stores are lower).

Importance of Estimating Market Effects Over Time

It is important to note that any quantitative analysis is limited by the qualitative assessment,
presented above, that the California IOU programs have arguably accelerated CFL sales
throughout the U.S. Although the magnitude of this effect cannot be accurately estimated, the
assessment revealed that market effects need to be estimated throughout a program’s life cycle.
In other words, a rigorous assessment of program versus estimated baseline sales conducted
earlier in the life cycle of the California IOU CFL programs might have identified potential
market effects. However, the interim results of this study indicated that recent CFL sales
increased dramatically, even in states without CFL program activity, making it difficult for any
program state, including California, to currently claim or quantify direct savings from market
effects induced by their programs alone.

Objective 3: Clarify Whether Savings from Market Effects can be Quantified with
Sufficient Reliability to be Treated as Resources

While market effects for California IOU programs may exist, they are difficult to quantify and
largely impact nonparticipants. As a result, they are typically not examined, and the California
Impact Evaluation Protocol is quite specific about not including market effects and
nonparticipant spillover in determining impacts of IOU programs.

At the time of this writing, our interim results indicate that CFL market effects due to the
California IOU programs may have existed in the past (see, for example, CFL User Survey and
preliminary manufacturer and retailer interview findings), but cannot currently be quantified with
sufficient reliability to be treated as a resource. The Team will continue examining this
preliminary finding though our ongoing research. As noted, rapid changes to the CFL market
indicate that any reliability in estimating market effects requires more frequent measurement of
key market indicators, most notably market sales. In fact, the industry widely views the ongoing
performance of market effects studies—starting with the early years of a program’s
implementation—as a best practice approach. Had research quantifying market effects from
California’s CFL programs been undertaken earlier and on an ongoing basis, savings attributable
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to market effects from California’s CFL programs may have been more easily demonstrated (if
they, in fact, occurred). Consequently, given the increasing emphasis of the California CFL
programs on specialty CFLs in the 2009-2011 program cycle, the CPUC should consider
ongoing data collection and analysis to assess market effects for these products as soon as
possible.
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1. INTRODUCTION AND OVERVIEW TO THE MARKET EFFECTS
APPROACH

The electric Investor-Owned Utilities (I0Us) in the State of California — Pacific Gas and Electric
(PG&E or PGE), San Diego Gas & Electric (SDG&E or SDGE), and Southern California Edison
(SCE) - have been running energy-efficiency programs under the supervision of the California
Public Utilities Commission (CPUC), with the most recent iteration of these programs rolled out
in 2006 for a three-year program cycle, ending in 2008. These programs represent a significant
effort to increase the reliability of energy delivery and to control costs for State ratepayers.
Additionally, 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 country, particularly
for compact fluorescent lamps (CFLs).** Most of the state’s IOUs began implementing small-
scale pilot programs in the late 1980s, with full-scale programs up and running by 1992. The
California 10U efficiency programs are also some of the country’s largest. In 2006, all the
California IOUs reported energy savings representing over 1% of electric sales, some of the
highest in the U.S. In 2006-2007, the 10Us rebated over 53 million CFLs through the Upstream
Lighting Program (ULP).*

Over the years, the California 10U efficiency programs have adopted a blend of traditional
resource acquisition strategies (such as direct financial incentives and direct installations for end-
use customers), more modern resource acquisition strategies (such as manufacturer buy-
down/retailer point-of-sale “buy-downs”), and market transformation strategies (such as
consumer education, technical assistance, training, and cooperative advertising). The CFL
programs, for example, have been intended to: work within 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. The CFL program 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 through funding quality assurance
efforts. In addition, the CFL programs have coordinated with and leveraged the national
ENERGY STAR program and other California local and statewide programs, such as Flex Your
Power (FYP).

The 10U efficiency programs’ maturity, program size, and use of both resource acquisition and
market transformation strategies may have led to market effects. These market effects may take
the form of direct energy savings and peak demand reductions, or other progress indicators,
including changes in awareness, attitudes, behaviors, product offerings, and reduced product
retail prices and production costs. These other potential types of impacts could create short-term
and potential long-term market structural and operational changes that may result in energy and

" 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
manufacturers to “buy down” the cost of CFLs.

15
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demand savings. To the extent market changes are program-induced, indirect savings (savings
not derived from program participation) would be the program’s additional effects.

While market effects for California IOU programs may or may not exist, they are difficult to
quantify and would largely impact nonparticipants. As a result, they are typically not examined.
In fact, the California Impact Evaluation Protocol is quite specific about not including market
effects and nonparticipant spillover in determining impacts of the 10U programs:*®

Current impact evaluations of energy-efficiency programs are limited to addressing the direct
impacts of the program on participants and estimating participant spillover impacts.'” Program-
influenced changes on the way a market operates or on nonparticipants are addressed in the
Market Effects Evaluation Protocol.

1.2 Overview of the CFL Market Effects Study

In a Decision in October 2007 (D.07-10-032), the California Public Utilities Commission
(CPUC) directed their staff to explore (during 2008-2009) the ability to credibly quantify and
credit “nonparticipant spillover” market effects. The Market Effects Protocol provides the
following definition of market effects:

A change in the structure of a market or the behavior of participants in a market that is
reflective of an increase in the adoption of energy-efficient products, services, or practices
and is causally related to market interventions...” where a “market” is defined as “...the
commercial activity (manufacturing, distributing, buying and selling) associated with
products and services that affect energy usage.

The Market Effects Protocol acknowledges two types of market effects are recognized in the
energy-efficiency industry:

« Those that are occurring now as a result of how programs are changing markets; and

« Those that are forecasted to occur later (after the program has been discontinued) due to
the changes established or put into motion by the program.*®

The Protocol clearly states, however, that it was designed to measure only the first of these two
categories — that is, current market effects.”

The CPUC directed their staff to report their findings following the process evaluation and
market impact studies of the 2006-2008 program cycle on the ability of current protocols to
measure such “nonparticipant spillover” savings and to propose possible revisions to market
effects protocols, utility savings goals, and/or performance incentive mechanisms for subsequent

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 distinct estimates and not a combined estimate across
the two. Current CPUC policy states only direct program savings will be counted towards program and
administrator goals and performance (i.e., excluding participant and nonparticipant spillover).
California Evaluation Protocols, pp. 143-145.
19 .

Ibid.
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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action by the CPUC. As part of the study effort, the CPUC is examining possible market effects
in three areas: CFLs, residential new construction, and high-bay 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 studies.

For the CFL Market Effects Study, the Residential Retrofit Impact Evaluation Team was chosen
by CIEE and the CPUC to investigate the cumulative effects of California’s energy-efficiency
programs on the CFL market. The study has three primary objectives:

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

« Quantify 2006-2008 kWh and kW savings (if any) caused by the above potential market
effects, and not claimed as direct or participant spillover savings.

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

The study is being performed as an addendum to the CPUC scope of work for the Residential
Retrofit Impact Evaluation Team. Extensive synergies exist between the data collection needed
for the CFL market effects evaluation, which is 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, and the data collection efforts already underway for the
Upstream Lighting Program impact evaluation, which is designed to meet the requirements of
the Impact Evaluation Protocol for measurement of direct savings. These synergies include:
interviews with retailers and manufacturers; in-store visits; in-home surveys; and consumer
intercept surveys. The data needs of the CFL market effects study, however, go beyond those of
the Upstream Lighting Program evaluation, requiring the exploration of additional topics,
increased sample sizes, and far more comprehensive collection and analysis of additional CFL
sales data. While the two projects are being performed simultaneously, their planning, analysis,
and reporting are being maintained separately.

The CFL Market Effects Team began this study in March 2008. As required by the Market
Effects Protocol, the Team’s first undertaking was a scoping study designed to: help gain a better
understanding of the evolution of the California and U.S. CFL markets; characterize California’s
current CFL program offerings; provide integrated market and program theories for California’s
CFL programs; review CFL 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 were
finalized on October 31, 2008, and made available to the public via posting on the CPUC’s
Website shortly thereafter.

In undertaking this work, the CFL Market Effects Team is not presupposing any particular result:
that is, the Team is neutral on whether there will be market effects and, if there are, whether they
will be positive, negative, or some combination thereof.
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1.3  Overview of the CFL Market Effects Approach

Market effects can be measured through analysis of the difference between total energy-
efficiency market share realized in the presence of a program and the market share that would
have occurred in absence of any program activities. Given external influences on the CFL
market, including a Wal-Mart initiative to double its sales of CFLs, promotion of CFLs by the
popular press as a strategy for individuals to address climate change, and the recently passed
Energy Bill requiring more efficient lighting beginning in 2012, it is clear a that number of
important other factors are influencing and will continue to influence CFL sales in future years.
The baseline sales estimates, therefore, will be critical for also assessing the importance of these
other influencing factors.

There are at least three approaches to estimating baseline sales:

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

« Developing a regression model to predict sales per household as a function of program
activity and other influencing factors;

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

Comparison State Approach

The primary approach for estimating baseline CFL sales in California is to examine per
household CFL sales for a comparison group of states that do not have utility or government
sponsored programs to promote CFLs.?" The presumption is that the CFL sales in these states
approximate what sales would have been in California in absence of the CFL programs.

The selection of the comparison states was based on a mix of socio-economic indicators,
including median household income and education levels (% graduated from college)
comparable to those in California. This approach has been implemented successfully in recent
evaluations of programs in Wisconsin and Massachusetts. The primary shortcoming of using this
methodology is that no single state really 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, tourism etc) and politics. To mitigate this issue, a
comparison group of three states (Georgia, Kansas, and Pennsylvania) — as opposed to a single
comparison state — was selected.

Regression Model Approach

Another approach for estimating baseline sales is the use of a regression model. The concept is
that CFL sales can be predicated as a function of a comprehensive list of explanatory variables,
including the level of program activity, socio-economic characteristics, energy prices, population
center distribution (urban/suburban/rural), and other variables.

2 Section 6 of this report describes, in detail, the approach that was taken to select the comparison states.
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The primary advantage of the regression based approach is that it can control for a
comprehensive list of factors that can impact CFL sales. In addition, the regression model
approach can explore alternative scenarios, identifying best practices for program design and the
most effective program features for increasing CFL sales. This component supports forward
looking program design and provides administrators with information on optimal incentive
levels, incentive structures, marketing techniques, and other program features.

The primary limitation of the regression based approach, however, is that it requires estimates of
CFL sales for as many states as possible. The cost of collecting primary data on CFL sales for all
states is prohibitive, and the POS data offer limited coverage (at a high cost) for all states, so the
model will have to rely on secondary sources, notably the EPA data.*? Due to the data
limitations, the CFL Market Effects Team presents the regression based approach as a
supplement to the comparison state based approach.

Store-to-Store Comparison Approach

The third approach to estimating baseline sales is to compare CFL sales for a selected retail chain
or set of chains both in California and a set of carefully matched stores both in and out of
California. Advantages of this approach, identified in the CIEE Study Plan, are that it may
provide data over a period of years (depending on the cooperativeness of the retailers) and, by
providing data in multiple states, it helps to balance out the exogenous (non-program) variables
that impact CFL sales.

While the store-to-store comparison offers a potential approach to estimating baseline sales, the
CFL Market Effects Team has selected not to pursue this approach for a number of reasons:

« Retailer store sales vary dramatically based on socio-economic variables and other
factors. Retailer CFL sales will vary dramatically between stores based not only on
program activity, but on the socio-demographics 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 variables as possible.

« The product market share will vary dramatically by state. The ULP in California has
made tremendous progress in promoting CFL sales in distribution channels that have
historically had low CFL sales, including grocery stores and bargain (e.g., dollar) stores.
These sales may be “cannibalizing” CFL sales from some of the larger national retailers
in California, thus leading to lower estimates of CFL sales for some of the large national
chains (e.g., Home Depot or Lowes) in California when compared to similar stores
elsewhere.

Possible Unintended CFL Market Effects

Public comments, posted in response to the June 2008 release of the draft Compact Fluorescent
Lamps (CFL) Market Effects Scoping Study Findings and Work Plan suggested the CPUC CFL
Market Effects Team focus additional attention on possible unintended market effects of the

= Although the Nielsen Company and Activant offer POS data for CFL sales by state, the data are both costly and

there is some question regarding the accuracy of the data at the state level.
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California IOUs’” CFL programs. For this discussion, we define potential “unintended market
effects” as IOU program-induced changes in the behavior of any market actor, or in any CFL
product, that inadvertently reduces or slows CFL production, stocking, sales, adoption,
installation, or price reductions. Some potential unintended market effects may, for example,
result in consumers shifting their purchases from CFLs to less efficient alternatives such as
incandescent bulbs. Other potential unintended market effects may result in consumers
purchasing fewer of a specific CFL product type (e.g., specialty CFLs) because they are instead
purchasing another CFL product type (e.g. standard spirals), or purchasing fewer CFLs from one
retail channel (e.g. large home improvement stores) because they are purchasing CFLs through
other retail channels (e.g. grocery, discount stores) instead.

In terms of their effects on the number of CFLs sold, potential unintended market effects are
likely offset by the positive effects the program has had on the CFL market As described in the
Compact Fluorescent Lamps Market Effects Scoping Study Findings and Work Plan (final
version, dated October 31, 2008) we will measure the “net effects” (that is, the positive effects
less the unintended, possibly negative effects) of the IOUs’ CFL programs on the CFL market
through a quasi-experimental sales data analysis. Preliminary findings from the quasi-
experimental sales data analysis are presented in Sections 2 through 5 of this report:

« Section 2.2.3 describes historic CFL sales in California to provide context for the 2006-
08 sales data

« Section 3 describes our preliminary regression model results that examine CFL sales as a
function of a number of explanatory variables (e.g., level of program activity, socio-
economic characteristics, energy prices)

« Section 4 presents results from the CFL (telephone) User Survey that we are using to
develop baseline CFL sales estimates for California for the 2006-08 time frame

« Section 5 presents preliminary findings from interviews with CFL manufacturers and
retailers, including questions/answers related to possible unintended market effects.

The quasi-experimental sales data analyses cannot, however, explain what the possible
unintended market effects are, nor can they provide information about the possible magnitude of
their effects on CFL sales. An understanding of the nature and the impacts of unintended market
effects is important because:

« Ifthe IOUs’ CFL programs, and their Upstream Lighting Program (ULP) in particular,
are indeed producing clear “winners” and “losers” in the CFL marketplace—whether these
be CFL products or CFL suppliers—it will be useful from a policy and program planning
perspective to know who or what these are and the relative significance of each.

« With this understanding the IOUs may be able to make the ULP program more effective
by mitigating some or all of the unintended market effects the program may be causing.
Our list of possible unintended effects on the CFL market includes:
« Retailer cannibalization.
« Discouraging CFL innovation and specialty CFL products.
« Adversely affecting CFL quality and performance.
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« Adversely affecting sales of non-program discounted CFLSs.
« Contributing to concerns about mercury contained in CFLs.

« Contributing to the belief that buying a CFL means you have done your part for energy
efficiency and therefore are not inclined to take further energy-saving actions.

A brief summary of each potential unintended market effect, as well as a description of the
primary research/data collection activities the Team plans to undertake to assess the significance
and magnitude of each effect, are discussed in the revised memorandum the Team prepared for
the CPUC dated November 26, 2008 (see:
http://www.energydataweb.com/cpucFiles/18/UnintendedCFLMarketEffects_2.pdf).

1.4 Overview of the CFL Market Effects Interim Report

The CFL Market Effects Scoping Study and Work Plan laid out a number of tasks through which
the Team will assess the cumulative effects of the California IOUs’ energy-efficiency programs
on the CFL market. These include:

« Primary data collection activities:

o CFL User Telephone Survey (Task 1C):*® Conducted in California as well as in three
baseline comparison states; queries 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 non-program states.

o In-home Lighting Audits (Task 1D): Conducted in California as well as in three
baseline comparison states to verify respondents’ answers to the CFL User Survey
and to gain insight into the saturation of CFLs in homes in the comparison states.

o Shelf Stocking Survey (Task 1E): Conducted in California as well as in three baseline
comparison states as another means of estimating and comparing CFL sales in
California to those in the non-program states

o Manufacturer and retailer interviews (Task 1G): Designed to supplement the
manufacturer and retailer interviews conducted for the Residential Retrofit Impact
Evaluation by: (1) eliciting information from non-participating large/national
retailers, (2) eliciting information from non-participating smaller/independent
retailers in California and the comparison states, and (3) incorporating questions
explicitly related to market effects.

o Analyses:

o CFL market and program evolution (incorporates Tasks 1A, 1B, 2C, 3, and 6):
Describes the history of the CFL market and CFL promotional programs in California
and throughout the U.S. in terms of both quantitative (e.g., CFL sales, CFL retail
prices) and qualitative (e.g., consumer familiarity and satisfaction with CFLS)
metrics.

2 The task numbers included shown here (and later in this report) are the task numbers used in the CFL Market

Effects Scoping Study and Work Plan.
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o Comparison state analysis (Task 2A): The Team’s primary approach to estimating the
market effects attributable to the IOUs” CFL programs; compares CFL sales in
baseline states, where minimal/no CFL promotional activity has taken place, to sales
in California to gain an understanding of what the CFL market in California would
have looked like in the absence of programs.

o Regression analysis (Task 2B): As another means of analyzing the market effects
attributable to the I0Us’ CFL programs, the Team is developing a statistical model
that estimates CFL sales as a function of a number of explanatory variables. While
data for this analysis are not available for all retail channels through which CFLs are
sold, the Team is using the regression-based analysis in an effort to understand state-
level determinants of CFL purchases for the retail channels for which data are
available. (Data are available for the retail channels responsible for the majority of
CFL sales).

o Attribution analysis (Task 7): Pulls together results from the primary data collection
activities and earlier analyses to estimate the number of CFLs attributable to the
I0Us’ CFL programs, beyond those attributable either directly from programs or
through participant spillover.

o Net savings analysis (Task 8): Computes the energy and demand savings attributable
to the program from market effects.

o Program-induced market effects on CFL pricing (Task 5): Assesses the effect of the
I0Us’ CFL programs on the retail prices of CFLs.

o Sustainability analysis (Task 9): Assesses what would happen to California’s CFL
market were the 10Us’ programs to be discontinued or significantly scaled back.

« Coordination Efforts:

o Customer intercept surveys (Task 1F).

o Leveraging Marketing and Outreach (M&O) evaluation activities (Task 4).

o Coordination with Residential Retrofit Evaluation and DEER Database Teams.
o Other Inter-Contract Group Coordination.

As the time frame for the CFL market effects evaluation runs from March 2008 through

August 2009, this interim report is intended to provide a midstream snapshot of the progress
made to date as well as to lay out the remaining evaluation tasks. While a number of the primary
data collection activities, analyses, and coordination efforts have already begun, most are still
works-in-progress. Because there is still much work to be done, and because the ultimate
findings of this evaluation are contingent on the completion and triangulation of results of each
individual task, all of the findings presented in this report are preliminary and subject to change.

The remainder of this report documents the status, next steps, and (where applicable) preliminary
results for each task. It is organized as follows:

« Section 2 discusses the evolution of the CFL market and CFL programs over the past
decade;

« Section 3 describes the regression model approach and provides preliminary results;

The Cadmus Group, Inc.: Energy Services (formerly Quantec, LLC) May 2009 8



California Public Utilities Commission CFL Market Effects
Energy Division Interim Report

« Section 4 presents results from the CFL User Survey;

« Section 5 discusses preliminary findings from interviews with upstream market actors
(manufacturers and retailers)

« Section 6 describes recently-started and soon-to-be-initiated evaluation activities; and
« Section 7 presents the timeline for the remainder of the CFL market effects study.
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2. CFL PROGRAM AND MARKET EVOLUTION

This section provides a description of California’s CFL market and program evolution from the
late 1980s to the present. It contains a description of the California IOU programs, data on
consumer purchases and awareness and CFL retail prices, and a qualitative assessment of
cumulative historic market effects based on program manager and stakeholder interviews and a
review of prior California IOU CFL program evaluations. This documentation of the program
and market history provides a context for the 2006-2008 market effects assessment; an
understanding of this context may be of critical importance if, as appears possible, the most
significant impacts of the California IOUs’ programs on the CFL market occurred prior to 2007.
References for all data sources are provided in Appendix A.

2.1 CFL Program History

This section provides an overview of the history of the California IOUs’” CFL programs from the
late 1980s to the present. We also present summary information about related programs in
California and the rest of the nation.

2.1.1 California’s IOU Programs

First Generation CFL Programs (1989 to 1997)

The California I0Us have promoted the use of CFLs by their residential customers through
various programs since 1989. The programs were established in response to the introduction of
more advanced CFLs (e.g., those that incorporated electronic ballasts) to the marketplace. The
earliest programs were delivered through a combination of approaches, including direct
installation, direct mail coupons, direct mail CFL sales, and retailer/manufacturer rebates. The
early programs also included marketing and educational components, such as the provision of
informational materials to CFL recipients.

These first-generation programs were intended to introduce CFLs to the marketplace and to
generate energy savings for the utilities. They were not sustained statewide — or even utility
territory-wide — efforts; rather, they focused on specific customer or supplier segments and on
specific delivery mechanisms expected to deliver cost-effective energy savings. The CFLs
promoted through these programs were typically modular (i.e., the ballast and lamps came as
physically separate units) as opposed to the integral models (i.e., where ballasts and lamps are a
single unit) such as the spiral CFLs widely promoted in later years. The CFLs were also not
widely available in retail channels, were costly, and were not yet widely applicable for general-
purpose use.

PG&E’s first program was a direct mail coupon for $4 per CFL, resulting in the purchase of
more than 60,000 CFLs by PG&E residential customers from 1989 to 1991. PG&E also offered a
$7 per CFL rebate to retailers starting in late 1990, resulting in sales of 158,000 CFLs and a
direct mail program in 1991 that resulted in sales of 125,000 bulbs.

In 1992, PG&E initiated a program that offered rebates to CFL manufacturers who distributed
CFLs (quads and circulines) to hardware, grocery, drug, discount, or lighting specialty stores,
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and offered them for sale at a target price. A total of about 500,000 CFLs were sold through this
program in 1992 and 1993.

PG&E also installed over 200,000 CFLs during in-home energy audits from 1991 to 1994, and
an additional 45,000 CFLs through a 1993 direct install multifamily program.

From 1994 to 1997, PG&E discontinued its manufacturer cost credit program and replaced it
with a consumer education campaign. This campaign was intended to educate customers on
CFLs’ cost savings benefits, generate trade interest, aid new distribution, and motivate target
audiences to buy selected, high-performance products.

From 1990-1992, SDG&E purchased over 200,000 CFLs in bulk from two manufacturers and
distributed them to customers via direct installation during in-home energy audits and through
customer contacts with field office personnel. SDG&E introduced a retail program in 1992,
wherein it partnered with the manufacturer Lights of America and four retail chains in its service
territory (totaling 38 stores) to sell CFLs (quads and circulines) at $5.99 each. More than 55,000
CFLs were sold through this program during 1992 and 1993.

SDG&E continued to use direct installation and customer giveaways in addition to the retail
program (its primary means of CFL distribution) through 1997, ultimately distributing nearly 1.6
million CFLs to customers.*

SCE introduced a $5 manufacturer buy-down in 1994, with 700 retail stores — representing the
major retail chains in its service territory — participating. Over 600,000 CFLs were shipped to
retailers in 1994 through this program. SCE offered a similar program in 1996, ultimately
distributing 90,000 CFLs to participating retailers.?® Table 2 presents an overview of 10U
activities for the first generation of programs described above.

2 Hagler Bailly Consulting, Inc., 1998

% XENERGY Inc., 1996.
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Table 2. Overview of First Generation IOU Lighting Program Activities (1989 to 1997)

Strategy/ Delivery Program Year(s)
1989-1991 1992-1997
Context Some direct engagement of
Introductory Programs — mostly| retailers and manufacturers,
giveaways and coupons but not sustained or
widespread
Financial Incentives bConsumer rebates, manufacturer Approx. 200,000 Approx. 300,000
uy-down
Giveaways Direct |n§tall, direct mail, Approx. 1,200,000 Approx. 1,900,000
community events
Upstream Market Support  Salesperson training None
Merchandising support, field visits Limited merchandising support
Co-op advertising None
Downstream Marketing Utility Some, though not sustained or widespread
Other Statewide entities None
[Market Actor Participation Limited
Lighting Products Early models, typically modular, large size
Total Program Budget Unknown

Market Transformation Programs (1998 to 2000)

In 1997, the CPUC stated the purpose of energy-efficiency programs should be to transform the
market for energy-efficient goods and services so individual customers and suppliers in the
future competitive market would make more rational choices.? California’s I0Us developed
statewide designs for their major 1999 energy-efficiency programs to be consistent with these
market transformation objectives. One such statewide market transformation program was the
California Residential Lighting and Appliance Program, which was designed to address barriers
to the adoption of energy-efficient appliances and lighting products. The program focused
primarily on influencing the supply-side of the market to increase the production, stocking,
promotion, and sales of energy-efficient appliances and lighting products.

During the program’s first year, the downstream activities conducted in prior years were
continued, but the program’s emphasis shifted toward generating upstream market effects. The
program offered manufacturer incentives, retailer salesperson incentives and training, co-
operative advertising, and in-store merchandising support. In the year 2000, for example, over
3,000 salespeople were trained in more than 600 retail locations throughout California. Also in
2000, trained contractors visited over 1,100 retailers to assist in product merchandising, and a
total of $1.8 million was spent on co-operative retailer advertising.

% XENERGY Inc., 1999.
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Resource Acquisition Programs (2001 to Present)

In 2001, the program’s emphasis shifted from a long-term market transformation orientation to a
focus on immediate energy and peak demand savings. This shift in policy was instigated by the
California energy crisis, which intensified in the summer of 2001 with anticipated and real
shortages of energy supply during peak hours. Utilities ultimately rebated over 7 million CFLs in
2001 in response to the state’s energy policy shift. Upstream market actor support, such as
salesperson training, was sharply reduced.

The 2002 program was designed to build on the prior program’s successes by leveraging existing
retailer and manufacturer partnerships and continuing to increase the supply of ENERGY STAR
lighting products in the marketplace through the use of discounts. The 2002 program did not
include an emphasis on supplier support functions, such as co-operative advertising and
salesperson training. Instead, the 2002 program relied on retailers and manufacturers to advertise
the discount using their own point-of-purchase promotions.

The utilities offered both a manufacturer buy-down and a point-of-sale (POS)?’ retailer discount
in 2002. Retailers were eligible to participate in the program’s statewide POS retailer component
if they had retail outlets in all three utilities’ service territories and if they agreed to comply with
the program’s reporting requirements (i.e., agreed to track rebated sales electronically). Smaller
and/or independent retailers were eligible to participate in the program via the manufacturer buy-
down, and the utilities relied on manufacturers to recruit participating retailers for this program
component. This program design element was successful in encouraging many independent
chain and single-location retailers to participate without the utilities needing to expend
significant marketing dollars to make the smaller/independent retailers aware of the program.

New to the 2002 lighting program was the CPUC’s introduction of hard-to-reach targets, which
were intended to expand the program’s reach to trade allies and consumer segments that had not
historically participated. The utilities were required to reserve 15% of their incentive budget for
retailers located outside the major urban areas and 10% for groceries and drug stores.

The 2002 program budget totaled $9.4 million, with $7.7 million earmarked for product
incentives. The program ultimately rebated over 3.5 million CFL products, mostly CF bulbs.?®
The 2003 Residential Lighting Program was largely a continuation of the program implemented
in 2002.

The 2004-2005 program was also a continuation of the 2002 and 2003 programs, with some
minor changes. From an implementation standpoint, the upstream lighting component of the
2004-2005 program was substantially the same program as in 2002 and 2003. In 2004, however,
the Residential Lighting Program and the Home Energy Efficiency Rebate Program were
combined to form the Statewide Single-Family Energy Efficiency Rebate Program to streamline
internal operations for the utilities. In addition, program budgets were nearly doubled during the

27 pOS refers to the location where a transaction occurs—in this case, the retail location where a CFL was

purchased.

While the Team understands the majority of rebates were paid for compact fluorescent bulbs, some rebates
were also paid for CFL fixtures. From the data currently available for the 2002 program we are not able to
determine the percentage of all rebated CFL products that were bulbs versus the percentage that were other CF
products.

28
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2004-2005 period as a result of the state’s return to integrated resource planning, with additional
funding added to the public goods charge pool.

The 2004-2005 program shifted from the earlier wattage tier incentive structure to a lumen tier
incentive structure, with higher incentives for bulbs with higher lumen output (and for fixtures
that accommodated higher-lumen bulbs). This shift was made to address the issue that CFLs with
the same wattages do not necessarily emit the same light levels (lumens are a more accurate
reflection of brightness than is wattage). The program’s lumen standards were based on
recommendations from ENERGY STAR about equivalent incandescent light output. The tiers
generally follow the same wattage ranges as in prior program years, but they better reflect
equivalent incandescent light levels. The change in tiers was made behind the scenes in
agreements between the 10Us and manufacturers, and was not apparent to consumers.

The buy-down mechanism comprised the vast majority of the program’s lighting incentives
during 2004-2005, which were paid directly to lighting manufacturers. Grocery stores were
responsible for more than 40% of total manufacturer buy-down dollars for lighting during 2004-
2005. POS incentives, in contrast, accounted for only a small percentage of 2004-2005 program
incentives. The 2004-2005 Program had hard-to-reach goals, similar to those set for the 2002
program, with a focus on non-urban lighting retailers, drug stores, and groceries.

The 2006-2008 Program continued the prior years’ market-based strategies by offering both buy-
down and POS options to the state’s energy-efficient lighting product suppliers. As in 2004-
2005, the vast majority of program sales were through manufacturer buy-downs. As is common
with utility-sponsored lighting programs around the U.S., the most active manufacturers were
small- to mid-sized manufacturers, whose only products are CFLs. While large manufacturers
did participate, they did so at low levels. In total, roughly 15 to 20 manufacturers participated;
among large manufacturers, Philips was notable for its non-participation.

Program implementation strategies became more directed and sometimes targeted specific zip
codes or other geographic areas, and specific non-participating market channels. For example,
the currently targeted retail channels include small grocery chains and other retail establishments
that either have not historically carried CFLs or have historically carried only non-ENERGY
STAR CFLs.

No hard-to-reach goals were set for the 2006-2008 programs as the CPUC decided to stop
tracking hard-to-reach customer and market segment participation levels.

The 2006-2008 program was heavily influenced by the state’s increased attention to global
warming, specifically by the passage of Assembly Bill 32, the California Global Warming
Solutions Act of 2006. The CPUC dramatically increased the energy savings targets for the
state’s 10Us, and the Upstream Lighting Program was tapped to meet a large fraction of these
goals through unprecedented numbers of CFL program incentives. During the first two years of
the 2006-2008 program, approximately 56 million CFL products were incentivized by the
program.

Table 3 provides an overview of the program’s evolution over the last decade.

« Context: As shown in the table, the regulatory context shifted several times over the last
decade, causing major changes in program design and focus. The California energy crisis
of 2000 and 2001 caused the program to abandon many of its non-incentive market
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strategies. Later, the state’s aggressive efforts to combat global warming resulted in a
dramatic increase in budget.

 Financial Incentives: The program incentive volume has shifted over time, mostly in
response to the changing context. During the market transformation era, the program
eschewed customer rebates, whereas during the energy crisis, the program rebated over
7 million CFLs. Over the past two years, the program paid out over 50 million incentives
as part of the state’s strategy to reduce carbon emissions.

« Upstream Market Actor Support: During the market transformation era, the program
was predominantly focused on non-incentive market support, such as salesperson
training. The state’s energy crisis led to a dramatic scaling back of these activities. Later
programs required participating market actors to provide in-store promotional materials
and advertising.

« Downstream Marketing: Throughout the program’s lifetime, the IOUs have used
traditional methods to raise program awareness levels among their residential customers,
using bill inserts and other mass marketing materials. In response to the energy crisis, the
state launched a very prominent advertising campaign called Flex Your Power (FYP) that
consisted of high-profile television, print, and radio advertisements appealing to the
state’s residents to conserve energy. In 2002 and beyond, the campaign was scaled back
and more closely tied to other IOU energy-efficiency programs such as Upstream
Lighting, encouraging residents to adopt energy-efficient measures such as ENERGY
STAR programmable thermostats and CFLs.

« Market Actor Participation: Much of the program’s focus during the market
transformation era was on recruiting market actors to produce, stock, prominently
display, and promote energy-efficient lighting products. As market actor participation
increased, the program shifted its focus away from big box chains to less traditional retail
channels, such as grocery, drug, and discount stores.

« Lighting Products: The products promoted by the program evolved over time in
response to changing market conditions. Once ENERGY STAR specifications were in
place for CFLs, the program exclusively promoted ENERGY STAR products. As the
market took off for spiral CFLs, the program encouraged suppliers to also carry specialty
CFLs and light emitting diodes (LED)s.
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Table 3. Overview of IOU Lighting Program Activities (1998-2007)

Program Year(s)

Strategy/ Delivery

1998-1999 2000 2001 2002-2003! 2004-2005 2006-2008
Context Full-scale CPUC dramatically
Initiation of California | implementation of |California energy crisis; | Resource acquisition, expands California IOUs’
. . ; ; ; Added procurement .
market transformation market shift towards immediate [but program still market- fundin energy savings targets to
programs transformation energy savings based g meet the state’s Energy
program Action Plan
Financial |Consumer
Incentives |rebates, - - - 56 million (estimated for
manufacturer buy- 600,000 100,000 8 million 7 million 20 million 2006-07)
down
Upstream  |Salesperson Start-u Significant None
[Market training P 9
Support  IMerchandising N
T Start-up Significant — . . . L
support, field visits Participating suppliers required to do most of the in-store advertising; limited program support
Co-op advertising None Significant
Down- Utility Traditional methods such as bill inserts, information on Website, limited radio, print and TV advertisements
stream ;
[ . [Other Statewide Aggressive FYP Mass
Marketing |enfities -
Market Campaign in . .
None None Sustained FYP Mass Market Campaign
response to energy
crisis
[Market Actor Participation Around 40 — mostly big
box stores and retailer - " .
Less than 10 — mostly big box stores, POS incentives, but More than 75 - expllcn fogus on non-trad|t|onal re.tall channels such as drug,
. ) grocery and discount; decreasing focus on big box stores — almost
exclusively manufacturer buy-down with more small .
exclusively manufacturer buy-down
hardware and
independent stores
Lighting Products Early generation i
CFLs, fixtures and Added fgﬁsson sub Exclusively ENERGY STAR lighting products | Focus on lumen equivalents and specialty CFLs
torchieres
Total Estimated Program $30 mil $33 mill $36 mill $10 mil $18 mill $50 mill
Budget million million million million per year million per year million per year
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2.1.2 California IOU’s Program Theory and Logic Model

The overarching goals of the first phase of programs were to introduce CFLs to the
marketplace and to generate energy savings for the California 10Us.

During the late 1990s, the state shifted its energy-efficiency program focus towards
achieving market transformation, and the California 10Us realigned their program goals
accordingly. From the late 1990s until the state’s energy crisis, the programs’ goals were
to address the existing market barriers by increasing the production, stocking, promotion,
and sales of energy-efficient lighting products as well as to increase customer education
and awareness about energy-efficiency and energy-efficient products.

Once the effects of the energy crisis were broadly felt across the state in 2001, the
programs shifted their emphasis to achieving immediate energy savings. Nonetheless,
they maintained their focus on market-based strategies, working through existing market
channels to achieve increased sales. The programs focused on overcoming the first-cost
market barrier, but also addressed product quality (by working with the national
ENERGY STAR program and with the PEARL, described below), and product
availability (by encouraging manufacturer and supplier competition for the incentive
pool).

In 2002, the programs incorporated hard-to-reach goals into its design in response to a
CPUC directive, and focused on broadening CFL availability beyond urban areas and
traditional retail channels, such as home improvement and mass merchandise chains.
From 2002 to the present, the programs have continued to focus on achieving immediate
energy savings by providing product incentives to an increasingly broad mix of
manufacturers and retailers.

Table 4 shows the programs’ goals, the market barriers they addressed over time, and
indicators of market progress towards reducing these barriers. A “P” indicates a primary
market barrier the programs were intended to reduce; an “S” indicates a secondary
barrier. The indicators, listed in the column immediately to the right of the barriers, were
measured over time by market research studies and program evaluations.
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Table 4. Program Goals, Market Barriers, and Market Progress Indicators

Market Barrier

Market Progress

Phase / Goal
Phase 1: Phase 2: Market Phase 3:
) Transformation Market-Based

First Generation

Goal: Increase the

Resource Acquisition

indicator rogl?c?tlztcl)n(t:?fsuucniers PTEANEHON, BIDETE), Programs
pan d sunoliers: save promotion, and sales Goal: Achieve
epnper ' of energy-efficient immediate energy
9y lighting products savings
Consumer awareness Rate of awareness P P
Consumer purchase Rate of purchase P P
CFL quality Consumer satisfaction S P S
CFL retail price Average sales price P P P
CFL availability Number of retailers
stocking/manufacturers
: e S P P
producing program-qualifying
products
CFL diversity Number of models/brands/
styles stocked by retailers p s
and produced by
manufacturers
CFL promotion Retailer salesperson
knowledge, manufacturer s p s

and retailer promotional
materials

The detailed program theory for the 2006-2008 upstream lighting approach is reflected in
the logic model presented in Figure 1. By coordinating program design, encouraging

customer and retailer participation through direct outreach, and by encouraging

manufacturer participation though incentives, the programs seek to increase the demand
for CFLs, increase the volume and decrease the cost of the product, reduce performance
uncertainty, and encourage the adoption and availability of new products (with improved
energy efficiencies and/or additional functionality).

The cost and availability are the result of increasing economies of scale, adoption of
product as “common practice” and increasing market presence in non-program settings.

With an eye toward developing a truly useful logic model, this diagram was designed to
be as simple as possible while at the same time capturing all of the basic elements of the
theory and the linkages among these elements. The elements of the logic model are:

« Activities that the program undertakes. In this case they are coordination among
the utilities, program design activities, and outreach, including incentives.

« Outputs that the program produces. These are primarily outreach materials,
including store displays, events, advertising, and direct outreach.
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o Outcomes that result:

0 In the short-term we expect to see changes in awareness and knowledge,
some price effects, and increasing product availability and diversity.

o Inthe medium-term we expect to see the effects deepen to encompass a
reduction of market barriers, increased product availability, increased
price effects, reduced energy use and emissions, and increasing effects
outside of the program.

o Finally, the long-term outcomes include fundamental changes in the way
customers view CFLs, their ubiquitous availability in the market, and the
beginning of a transition to the next lighting technology.

Table 5 describes the linkages among the elements and presents a list of progress
indicators proposed to evaluate the elements and their linkages.
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Figure 1. Upstream Lighting Program (2006-2008) Logic Model
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Table S. Upstream Lighting (2006-2008) Logic Model Links:
Working Hypotheses and Indicators

Link Working Hypotheses Indicators
1 Inter-utility coordination ensures that the program | Meetings scheduled; work papers; agreements; program
is a consistent, state-wide activity and that utility changes
efforts are coordinated
2 Outreach to manufacturers encourages the Satisfaction with the program, the products, and the
availability of product and marketing to retailers; marketing materials; number of events, bill inserts, and
outreach to retailers ensures program promotional materials
participation and increases availability of market
channels; outreach to customers addresses
information barrier and raises awareness
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 encourages increasing diversity Measures added, modified or deleted; lumen output
of product increases
5 Program incentives reduce the price of available Comparison of price before, during and after sales
measures events; comparison of price for participating and non-
participating retailers and manufacturers
6 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.
7 Standardized outreach to manufacturers, retailers | Lack of confusion among retailers and customers on
and customers will lead to consistent marketing marketing messages
messages
8 Consistent marketing message leads to increased | Customer general knowledge of benefits of CFLs;
information and awareness customer awareness of products, availability and
advantages
9 Increased knowledge and awareness leads to Increasing customer satisfaction, increased sales of
increased demand for product program and non-program products
10 Increased demand leads to increased product Increasing sales during non-program periods; increased
availability sales in nonparticipating retailers; new manufacturers
entering the market
1 Price reduction due to direct program effects Product prices in nonparticipating retailers; product prices
affect the price of non-program products for non-participating products
12 Customer market barriers are decreased due to First cost; performance uncertainty; knowledge and
increased knowledge and awareness among awareness
retailers and customers.
13 Increased customer demand for CFLs leads to New products, price reductions; new market actors
new products and new product availability
14 Program incentive structure leads to new products | Increasing lumen quality; three-way and other specialty

and new product availability

product availability
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Link Working Hypotheses Indicators
15 Increased availability lowers costs on a Nonparticipant retailer price differential decreased; non-
permanent basis participating product price differential approaches zero;

no differences between event and non-event prices.

16 New actors enter the market New manufacturers; product available in non-mass
market outlets, specialty stores, etc.

17 CFLs become standard bulbs Number of sockets increases; incandescents replaced
with CFLs; older CFLs replaced with the same or better
models; sales of incandescent bulbs decrease; reduced
energy use and emissions

18 New products, low prices and increased Overall sales; reduced energy use and emissions
availability lead to CFLs being a commodity
19 product like incandescents

20

21 New technologies begin to penetrate the market LED bulb sales
and 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

Integrated Market and Program Logic Model

Figure 2, on the following page, combines the preliminary®® market logic model with the
ULP logic model to show how the 1OU 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 requirements (which are addressed by the IOU non-retail programs™°),
there appears to be good congruence.

% These models are still works in progress: as the project moves forward they will be updated/refined to

incorporate greater detail and background for evaluation hypotheses.
The ULPs account for over 95% of the California IOUs’ CFL savings claims; non-retail programs were
therefore not modeled.

30
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Figure 2. CFL Market and IOU ULP (2006-2008) Logic Model
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2.1.3 Other Relevant CFL Programs

This section describes other relevant programs implemented in California or in other parts of
North America over the past two decades.

State of California FYP Advertising Campaign

The FYP campaign began in 2001 as a statewide marketing and outreach program to promote the
benefits of energy efficiency and to aid the California IOUs’ existing efficiency programs. FYP
is still in operation today. The campaign utilizes many forms of marketing and outreach to
disseminate information related to energy efficiency. It relies heavily on partnerships developed
between the 10Us, residents, government agencies, nonprofit organizations, businesses, and
institutions to educate Californians. The main focuses of the campaign are the environmental,
energy, and economic benefits of improved efficiency. *

Between 2001 and 2004, the FYP campaign advertised efficient lighting solutions
simultaneously with the national ENERGY STAR promotions (Change a Light, Change the
World) run during the fall. When the Flex Alert Network was created in 2004, the campaign
shifted its timing to the summer months to substitute Flex Alerts for their regular advertising,
thus avoiding paying the high price for short-notice television advertising.

In 2006, the campaign began to also target hard-to-reach communities; FYP collaborated with
the Spanish language television station Univision and their former Univision Television Energy
Efficiency Marketing (UTEEM) campaign, and also incorporated the former Reach for the Stars
campaign. The targeting of California’s large Spanish-speaking population as well as its rural
population significantly increased the reach of the FYP campaign. Altogether, the FYP campaign
estimates approximately 95% of Californians saw or heard FYP messages an average of 37 times
on television and radio during the summer of 2006 (July 5 through October 1, 2006).

In 2007, the FYP campaign concentrated on CFLs and energy-efficient cooling systems.
Advertisements were run in rotation between June 11 and the end of September 2007. Outdoor
advertising (e.g., posters in BART stations) was not product specific, but it supported the
underlying global warming messaging of the other media. Online advertisements supported the
CFL and cooling campaigns equally. Ethnic media also ran FYP advertisements for CFLs,
including television and radio in several Asian languages in the San Francisco and Los Angeles
areas and Spanish-language radio in the San Francisco, Los Angeles, San Diego, and Fresno
areas. The campaign also ran newspaper ads in multiple languages for both CFLs and cooling
system?:s3 (these were also concentrated in the San Francisco, Los Angeles, San Diego, and Fresno
areas).

In 2008, the FYP campaign produced and ran TV, radio, outdoor, and online advertisements
focusing on CFLs as well as energy-efficient cooling systems and appliances. The 2008

3 Efficiency Partnership, 2007. “About Flex Your Power” from http://www.fypower.org/about/.

Efficiency Partnership, 2006. The total FYP ad impressions in Summer 2006 (excluding UTEEM and the rural
and Asian efforts) were 893,209,377

McGuire, Wally, 2008. Total ad impressions throughout the 2007 summer campaign totaled nearly 881 million
(excluding UTEEM, rural, and Asian efforts).

32

33
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campaign differed somewhat from the 2007 campaign, including to the extent that the 2008
outdoor campaign was product-specific (whereas the 2007 outdoor campaign focused on a more
general global warming message). The bulk of the campaign’s ads in 2008 ran in rotation for
approximately 13 weeks starting in mid-June and ending in mid-September, although some
outdoor advertisements ran for a somewhat longer period.* The FYP statewide reach for the
television and radio portion of the media effort was at 95% of the state.

National ENERGY STAR Program

The U.S. Environmental Protection Agency (EPA) introduced ENERGY STAR in 1992 as a
voluntary labeling program designed to identify and promote energy-efficient products as part of
an effort to reduce greenhouse gas emissions. The first ENERGY STAR labels were developed
for computers and computer monitors. Over the next three years, EPA expanded the label to
include additional office equipment as well as residential heating and cooling equipment. In 1996
the agency began partnering with the U.S. Department of Energy (DOE) for some product
categories. The ENERGY STAR label can now be found on lighting products, major household
appliances, home electronics, new homes, and commercial and industrial buildings.*

For lighting, the ENERGY STAR label designates not only that a product is energy efficient, but
also is of high quality. The latest CFL specifications (CFL Criteria Version 4.0), released by
DOE in February 2008 and slated to become effective in December 2008, cover both medium
screw-based and candelabra-based CFLs.* They include requirements addressing CFL
performance as well as three other major components of compact fluorescent technology and
production:

« Performance. Version 4.0 requires improvements in bulb performance over the prior
specifications, particularly with regard to efficacy, color rendering, and start-up time.

« Color temperature. Each qualifying ENERGY STAR CFL will be designated as one of
six correlated color temperatures (e.g., soft white). This specification is intended to
improve consumer understanding of available CFL options and to improve consumers’
ability to select an appropriate bulb for each application.

« Safety. The criteria impose the following limitations on mercury content for bulbs:

o Bulbs under 25 watts may not exceed 5 milligrams of mercury per bulb; and
o Bulbs between 25 and 40 watts may not exceed 6 milligrams of mercury per bulb.

The criteria also impose mandatory language on bulb packaging that reminds purchasers to
recycle their CFLs and refers them to the following Websites: www.epa.gov/bulbrecycling or
www.lamprecycle.org.

¥ Total targeted ad impressions for all media types for the Summer 2008 campaign (excluding the UTEEM and

rural efforts) was more than 1.3 billion, based on the primary target audience of Adults 35-64.
% US.EPA, nd.
% U.S.EPA, 2008a.
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« Testing. Bulbs must go through a third-party testing program to qualify under the new
criteri% The program includes specific high-heat testing requirements for reflector
bulbs.

National Change-A-Light, Change the World Program?38

The Change-A-Light, Change the World program of the EPA is a nationwide market
transformation program created in 2001. The program aims to increase customer awareness
toward ENERGY STAR CFLs and lighting products and to provide a nation-wide unified
message for consumers. The annual nationwide Change-A-Light campaign begins in October
during national Energy Awareness Month, and continues through November.

Change-A-Light partners play an integral role in the program and have traditionally included
manufacturers, retailers, utilities, and Energy Efficiency Program Sponsors (EEPS) from all
areas of the country. Change-A-Light implementers provide advertising materials for the
partners, including images, templates, and a resource Website. In 2003, EPA reported that 160
partners had joined the Change-A-Light campaign and that number had grown to 250 partners by
2004. In 2005, the campaign expanded to include over 300 retail, EEPS, manufacturers,
governments, schools, non-profit, and industrial sector partners from all around the country.

The Change-A-Light campaign has consistently conducted national media outreach to print,
radio, TV and online outlets for earned media coverage. Some sponsors also conduct their own
advertising campaigns, which include ENERGY STAR campaign messaging. Key highlights
from ENERGY STAR Qualified Products Progress Updates in 2003, 2004, 2005, and 2006
include:

« In 2003, national media outreach generated 12 million ad impressions.
(2003 QPPU)

« Print advertising from ENERGY STAR Partners supporting the 2004 campaign reached a
combined circulation of 31 million consumers. (2004 QPPU)

« Nearly 42 million radio listeners heard the campaign message through more than 950
radio spots in support of the 2005 campaign. (2005 QPPU)

« A new campaign print public service announcement (PSA) for the 2006 campaign
garnered placements in Entertainment Weekly, Scientific American, Better Homes &
Gardens, Money, and US News & World Report. (2006 QPPU)

An important aspect to the Change-A-Light program is the annual lighting partner meeting.
Starting in 2001, this meeting has brought together both national and regional manufacturers,
retailers, and utilities to discuss changes in energy efficient lighting, incentives, and encourage
new products for the market. This collaboration of industries help utilities decide which products
to incent; retailers, which products to carry; and manufacturers, where product demand lies.

% Karney, Richard H., 2008.

% Information from Laura Orfanedes, The Cadmus Group, Personal Correspondence 10/7/08, and ENERGY
STAR Qualified Product Progress Updates, 2003-2006

Ad impressions are the estimates of the number of “viewings” consumers have (or are expected to have) of a
particular ad. Each instance of someone looking at an ad (online, TV, poster in a mass transit station, etc.) is
considered one ad impression.

39
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National CFL Quality Assurance Initiatives

Program for the Evaluation and Analysis of Residential Lighting

In December 2000, the Natural Resources Defense Council organized a roundtable for energy-
efficiency administrators interested in testing the performance of residential lighting products.
Entitled the PEARL, the group included the Northwest Energy Efficiency Alliance, Bonneville
Power Administration, Northeast Energy Efficiency Partnerships member utilities, the New York
State Energy Research and Development Authority, Wisconsin utilities, the Sacramento
Municipal Utilities District, and the California IOUs. The member organizations were concerned
with the performance of certain ENERGY STAR lighting products promoted by their programs
and with the lack of self-policing mechanisms within the lighting industry to ensure CFL
reliability and compliance with ENERGY STAR specifications after CFLs become available to
retail consumers.

The Lighting Research Center (LRC) at Rensselaer Polytechnic Institute in New York tests
products for PEARL against current ENERGY STAR specifications. In the seven cycles
conducted between 2000 and 2007, LRC has tested 156 CFL models from 29 manufacturers and
52 hard-wired fixtures from 20 manufacturers for compliance. The tests include four parameters:
efficacy, 1,000-hour lumen maintenance, lumen maintenance at 40% of rated lifetime,*® and
rapid cycle stress tests.** As of April 2008, LRC was working on its eighth and final cycle of
CFL testing.

PEARL does not have the authority to disqualify or de-list products from ENERGY STAR, but it
does provide test results to PEARL sponsors, which then pass them on to the EPA and DOE.
Manufacturers whose products are tested also get copies of the results.

Third-Party Testing and Verification Program

The ENERGY STAR Criteria 4.0 for CFLs taking effect in December 2008 require
manufacturer, distributor, and retailer partners of ENERGY STAR to participate in a Third-Party
Testing and Verification Program that uses independent, third-party laboratories accredited by
the National VVoluntary Laboratory Accreditation Program.“? According to the ENERGY STAR
criteria,* the goals of the Third-Party Testing and Verification Program are to:

« Develop a CFL testing program to aid DOE in maintaining quality control of the
ENERGY STAR CFL Program;

0" This is the sole exception to PEARL'’s testing against ENERGY STAR specifications: rather than testing 100% of

rated life, PEARL tests 40% of rated life.

*" PEARL, 2007.

42 As of this writing, the National Voluntary Lab Accreditation Program is still under development and PEARL is
continuing its current round of testing (a process that takes 9 to 12 months). When the current round of PEARL
testing is complete, the involved parties will decide whether or not to continue PEARL. It is possible, but not a
foregone conclusion, that the National Voluntary Lab Accreditation Program may eventually replace PEARL.

4 U.S. EPA, 2008a.
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« Develop a mechanism that provides added assurance to both ENERGY STAR CFL
program sponsors and to manufacturer competitors that qualified products do, in fact,
meet the ENERGY STAR criteria;

« Provide a basis upon which DOE can disqualify products that do not meet ENERGY
STAR specifications; and

« Maintain the precepts of the ENERGY STAR Program, the highest of which is that the
consumer receives superior products that perform as advertised.

The Third-Party Testing and Verification Program will conduct random off-the-shelf testing of
ENERGY STAR CFLs and provide results of these to applicable manufacturers. The program
will be managed using funds derived from a percentage of the testing fees. Eleven separate tests
will be conducted for bare spirals — the four tests performed as part of PEARL, plus base,
correlated color temperature (CCT), color rendering index (CRI), run-up time, starting time,
interim life test at 40% of rated lifetime, and power factor. Separate sets of tests and verification
procedures will be conducted depending on the CFL type (e.g., for bare outdoor reflectors,
covered outdoor reflectors, and indoor reflectors designed for use in recessed downlights).

CFL Programs Outside of California

There are a number of states operating CFL programs outside of California. These states include
(but are not limited to) Arizona, Connecticut, Illinois, Massachusetts, Michigan, Nevada, New
Hampshire, New Mexico , New York, Oregon, and Washington. Some have been operating
programs for a relatively short period of time (e.g., New Mexico), while others initially operated
partial-year programs that have recently evolved into year-long programs (e.g., lllinois). Still
others have been operating for nearly as long as the California programs. Similar to the evolution
of California programs’, programs in the latter group have changed over the years: they were
generally started as rebate or reward programs and then moved to manufacturer buy-down and
retailer upstream programs. They all tend to promote lighting products with the ENERGY STAR
label and have adopted the PEAL quality standards. Below are brief descriptions of three long-
running, non-California CFL programs.

Northwest CFL Programs (Northwest Energy Efficiency Alliance)

The Northwest Energy Efficiency Alliance (NEEA) launched its first residential lighting market
initiatives in 1997 to accelerate the awareness and use of high-efficiency CFLs and fluorescent
light fixtures among residential customers. The programs provided financial incentives to
manufacturers to increase product availability and reduce product price. In 2004, the program
coordinated with national efforts such as ENERGY STAR’s Change-A-Light, Change-the-World
campaign and the lighting quality research conducted by PEARL. In 2005, NEEA coordinated a
regional manufacturer buy-down to reduce the market price of CFLs in the region and establish
promotional distribution channels to move high-quality, low-priced products into the market.
NEEA continued with the regional promotions in 2006-07 and expanded to include non-
traditional CFL distribution channels such as drug and grocery stores and eliminated large do-it-
yourself chains and wholesale clubs.
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Wisconsin CFL Programs (Focus on Energy)

The Wisconsin Focus on Energy lighting program or the Residential Lighting Program (RLP)
began in 1998 and focuses on promoting ENERGY STAR lighting products. The RLP is
marketed under the annual Change-A-Light, Change-the-World campaign and works with the
entire manufacturing and distribution chain of ENERGY STAR lighting products to accelerate
consumer awareness and knowledge, attract retail partners, and increase both the availability and
purchase of these products. In 2007, 86% of program rebates were paid for CFLs used for
residential purposes, 7% for commercial purposes, 2% for agricultural purposes, and 5% for
multifamily purposes.

New England CFL Programs (Northeast Energy Efficiency Partnership, NEEP)

New England CFL programs consisted of direct install and rebates in the late 1980s and evolved
to include the promotion of ENERGY STAR-labeled products in the late 1990s. NEEP began
upstream programs such as the Negotiated Cooperative Promotions (NCP) in the early 2000s.
The majority of NEEP’s programs today are mainly upstream buy-down programs. Due to the
success of these programs, residential lighting programs accounted for 22% of total utility energy
savings achieved in New England in 2004. The mean number of CFLs per home was 6.7 in
Massachusetts and 6.8 in Connecticut. Also in 2004, 8% of all bulb sockets in Massachusetts and
7% of all sockets in Connecticut contain CFLs.** By 2007 the saturation of CFLs in
Massachusetts climbed to 21.4%.*°

2.2 CFL Market History

This section presents a description of relevant market events that have likely affected the
California market for CFLs. It also presents CFL demand and supplier market data. Most of the
market data presented are based on evaluations of prior California IOU programs, which were
intended to track indicators of market change and progress toward addressing barriers to CFL
sales. (Market barriers are discussed in more detail above and summarized in Table 4).

2.2.1 Relevant Market Events

California Energy Crisis of 2000-20014°

From the summer of 2000 through 2001, California residents were influenced by the economic,
political, and financial effects of the state’s energy crisis. Electricity market deregulation
legislation enacted in 1996 had set the stage for surging wholesale prices, rate freezes, blackouts,
and higher electricity rates for all customer classes.

Consumers were affected primarily through blackouts. The threat of continual blackouts was
pervasive, as businesses expected the worst and residents feared economic turmoil as a result.
Many consumers also saw their electric rates restructured, resulting in some California residents
paying higher electricity prices. High natural gas prices in 2000 caused by a cold winter and a

4 Kates and Bonanno. 2005

48 Hoefgen et .al. , 2008
46 Xenergy, 2002, Rasmussen, T. , 2006
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booming economy also contributed to the consumer perception of an energy market out of
control. Moreover, the threat of higher electricity prices made front-page news day after day,
alarming the public into expecting huge rate hikes, especially as PG&E filed for bankruptcy.

In addition to the extensive media attention covering the crisis, the State of California began an
intensive campaign called FYP (introduced above) to encourage residents and businesses to
conserve energy. The campaign consisted of repeated mass media advertisements with simple,
behavioral conservation steps people could take to save energy and help mitigate the effects of
the crisis. Newspaper columnists and consumer interest segments on the news then began to
offer basic conservation tips as well, and California residents were inundated with messages to
“do your part” and turn off lights, adjust thermostats, and use appliances during off-peak times.

Many of the conservation messages that the state and media disseminated to residents were
commonsense reminders to do what many said they should have already been doing. The crisis
caused residents to engage the conservation ethic that they had learned from their parents,
grandparents, and teachers. The utility companies had also been advertising conservation
messages for decades, encouraging residents to turn off lights and to make investments in
energy-efficient equipment. It is likely those past utility conservation messages resonated with
residents as they were encouraged by media and government to do their part and conserve.

Increased Attention to Global Warming

As oil prices exceeded $100 per barrel in much of 2008, and climate change has continued to
draw mainstream consumer culture (carbon neutral products, hybrid cars, etc.) and political
conversation (green collar jobs, cap-and-trade schemes, etc.), the issue of energy efficiency has
again become prominent.*’ CFLs are increasingly seen as a relatively easy, inexpensive way to
achieve immediate energy savings and resulting decreases in carbon dioxide (CO;) emissions
due to their wide availability, relatively low retail price, and huge energy-saving potential. The
EPA’s ENERGY STAR Change-a-Light, Change the World campaign has received over 1.2
million pledges from Americans to change at least one incandescent bulb in their homes to a
CFL.“ Other “green” Websites, such as Yahoo! Green, have similar pledges, inducing
consumers to install CFLs to reduce carbon dioxide emissions and fight global warming.
National and local media also suggest CFLs as one of the easiest ways to help increase energy
efficiency and mitigate climate change.

Wal-Mart’s Sustainability Initiatives

The huge mass retailer set aggressive goals in an attempt to “green” its reputation. Due to the
scale of its supply chain and high volume of customers,* Wal-Mart has the ability to make a
dramatic market impact. One of the corporation’s sustainable product goals, introduced in 2007,
was to sell 100 million CFLs. That goal was reached in October of 2007,> with support from

47 Frank, 2008
4 U.S.EPA, 2008b

49" More than 68,000 supplier partnerships, 1.5 million associates (i.e., retailer sales staff), and 100 million
customers per week (Wal-Mart Corporation, 2008b)

%0 Wal-Mart Corporation, 2008a

The Cadmus Group, Inc.: Energy Services (formerly Quantec, LLC) May 2009 31



California Public Utilities Commission CFL Market Effects
Energy Division Interim Report

NEEA and other program administrators, state, and regional lighting initiatives. According to
Wal-Mart, “Selling CFLs makes it easier for its customers to be part of the carbon solution.”

Regulation of Light Efficacy

In early 2007, Australia introduced a plan to phase out incandescent bulbs and replace them with
CFLs. Other countries and the European Union followed suit.>* The California state legislature
considered an outright ban on incandescent bulbs in late 2007. The nationwide energy bill signed
into law by President Bush in December 2007 mandates general service bulbs must meet
increased efficacy requirements over the next 4 to 12 years.>? The Energy Independence Security
Act's increased efficacy requirements will be fully effective by 2014. Increases in efficacy
requirements for incandescent reflectors and fluorescent bulbs will become effective within 36
months of the Act's signing. The increased efficacy requirements for general service
incandescent bulbs will be fully effective by 2014. Advanced incandescent bulbs and halogen
bulbs will meet the early requirements, while CFLs and light-emitting diodes (LEDs) will likely
meet the long-term goals.™

2.2.2 Leading Market Indicator Data

This section presents time series data on leading indicators of the desired market change, which
in this case is increased CFL sales and market share. The market and program theory hypothesize
that increases in consumer awareness and purchases of CFLs precede and may predict increases
in CFL sales and market share. Changes in leading market indicators were expected to precede
changes in ultimate (e.g., CFL sales) and lagging (e.g., CFL saturation) indicators.

Most market data presented in this section pertain to California IOU customers. However, in the
few cases where directly comparable national data exists, these are also presented.

Consumer General Energy Efficiency Knowledge, Awareness and Attitudes

The California utilities” market transformation programs not only intended to raise awareness
and knowledge levels about energy-efficient lighting products, but also about energy efficiency
in general. In fact, prior to launching their market transformation programs, the IOUs had been
educating consumers through bill inserts and other means to save energy in general through
conservation measures, such as turning off lights. Figure 3 below shows California consumer
self-reported knowledge of ways to save energy at home over time. The average knowledge level
jumped from 1998 to 2001, at the peak of the energy crisis. After the energy crisis, consumers
rated themselves slightly lower than during the crisis, but higher than before the crisis.

51 Asia Pacific Economic Corporation, 2008

U.S. House of Representatives, 2007
3 |bid.

52
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Figure 3. California Consumers’ Self-Assessment of Knowledge of Ways to
Save Energy At Home
Mean Rating (1= not at all knowledgeable and 10=extremely knowledgeable)
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Source: Itron and KEMA, 2006.

Figure 4 shows California consumers’ self-reported awareness of ENERGY STAR: specifically,
whether they had seen or heard of ENERGY STAR prior to the telephone survey through which
these data were gathered. The fraction aware of ENERGY STAR has increased over time, up to
64% by 2006.

Figure 4. California Consumer Awareness of ENERGY STAR (Unaided)

70% 64%"
60% 55%*

50% 42%
40% -
30% -
20% -
10% -
0% A

2001 2003 2006
(n=721) (n=1,001) (n=1,000)

Source: ltron and KEMA, 2006.
*Difference from prior year is statistically significant at the 90 percent level of confidence

Figure 5 shows unaided awareness of ENERGY STAR for the nation as a whole, based on the
2007 National ENERGY STAR survey. These data indicate 2006 awareness of ENERGY STAR
is higher in California (64%) than it is nationally (51%).

The Cadmus Group, Inc.: Energy Services (formerly Quantec, LLC) May 2009 33



California Public Utilities Commission CFL Market Effects
Energy Division Interim Report

Figure 5. National Consumer Awareness of ENERGY STAR (Unaided)
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Table 6 shows California consumer attitudes regarding energy efficiency and conservation over
time. Attitudes have remained fairly constant and favorable, though in 2006 consumers were
more likely to express a positive attitude about saving energy for environmental reasons.

Table 6. California Consumers’ Agreement with Statements Regarding Energy Efficiency
and Conservation
Mean rating (1 = strongly disagree; 10 = strongly agree)

Statement Survey Year

1998 2001 2003 2006
My life is too busy to worry about energy-related improvements in my home. 3.7 2.7 2.9 2.7
It is possible to save energy without sacrificing comfort by being energy- 77 79 83 8.2
efficient. ' ' : ’
Itis worth it to me for my household to use less energy in order to help 77 8.2 8.1 8.8
preserve the environment.
When considering purchasing appliances or other equipment, | typically . « N 8.8
consider both the price and the operating costs, not just the price. '
N 1,170 721 1,001 500

Source: Itron and KEMA, 2006.
* New question in 2006 survey.
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Consumer CFL Awareness and Purchase Rates

Figure 6 below shows the change in the percentage of California IOU households aware of CFLs
and have purchased them over time.

1990-1992: During the California IOUs’ initial CFL program phase, the CFL awareness
rate was very low: 22% of 1992 SDG&E CFL program participants had prior experience
with CFLs.

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

2000-2001: In 2001, during the energy crisis and the final year of the California IOUs’
residential market transformation programs, 68% of California IOU customers were
aware of CFLs, and 35% had purchased one or more CFLs.

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 increased to 56%.

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.

2007-2008: By 2008 93% of Californians are reportedly aware of CFLs, and 77% have
bought CFLs.
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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;
2007-2008: First Wave California CFL User Survey, 2008.
Notes: the 1990-1992 estimate is for SDG&E service territory only, and is of program participants; the 1998-1999 purchase rate
estimate is only for purchases from mid-1997 through end of 1998; the 2004-2006 purchase rate estimate is only for purchases
between 2004 and 2005.

Consumer Satisfaction with CFLs

Consumer satisfaction with CFL performance has increased in California as bulb quality has
improved, likely in response to updates to ENERGY STAR product specifications and
continuous manufacturer improvements. Figure 7 shows consumer satisfaction is higher for
CFLs purchased more recently in comparison to CFLs purchased prior to 2004.
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Figure 7. California Consumers’ General Satisfaction with CFLs by Date of Most Recent
CFL Purchase, 2006
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Source: ltron and KEMA, 2006.
* Differences are statistically significant at the 90 percent level of confidence.

1 Differences from other Purchaser Groups within satisfaction category are statistically significant at the 90 percent confidence level.

CFL Purchases by Retail Channel

Over the last decade, distribution of CFL sales by retail channel has changed. In the late 1990s,

most purchasers bought their CFLs in home improvement or hardware stores, which tend to
dedicate a substantial portion of shelf space to lighting in general. In recent years, drug, grocery,
and discount stores have begun stocking and selling CFLs. Figure 8 below shows the distribution
of retail channels where California households have bought CFLs over time, based on consumer
telephone survey self-reports.
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Figure 8. Where California CFL Purchasers Have Bought Their Most Recent CFLs
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Sources:

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

2002-2003 XENERGY Inc., 2003;

2004-2006: Itron and KEMA, 2006;

2007-2008: First 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 of more than
one purchase occasion occurred in more than one retail channel); 2007-2008 — data are for CFLs purchased between March and
June 2008.

Figure 9 below presents the distribution of CFL sales by retail channel based on the Residential
Market Share Tracking Study®* conducted by Itron on behalf of the CPUC and the California
I0Us since 1999. The data represent a subset of lamp sales through large food, drug, and
hardware stores and some mass merchandisers (and notably exclude warehouse or membership
clubs such as Costco and Sam’s Club — a channel through which the California IOUs have
directed a substantial fraction of program incentive dollars from 2001 on — as well as discount
stores such as 99 cent stores, which sold a nontrivial number of California IOU rebated CFLs
over the last few years). In 2007, this data source represented less than one-quarter of total sales
in California due to the huge volume of 10U program sales that occurred through the excluded
channels. However, given the lack of other available, reliable data, these partial data are
presented despite their limitations.

Although some notable channels were excluded from this study, the data given below
nonetheless show the trend of increasing sales from food and drug stores.

5 ltron, 2008a.
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Figure 9. Subset of California CFL Sales by Retail Channel
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Source: Itron, 2008a.
Note: Some channels are excluded such as warehouse/membership clubs and discount stores during the entire study period, a
large mass merchandiser from 2002 on and the home improvement store channel from 2003 on.

Figure 10 below shows national CFL sales by retail channel, excluding California. These data
have many of the same caveats as the California data shown above, although the home
improvement store data are more complete for the later years. Once again, given the lack of other
available, reliable data, these partial data presented despite their limitations. Sales through drug
store channels have been much higher in California than the rest of the nation in the last several
years
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Figure 10. Subset of National (Non-CA) CFL Sales by Retail Channel
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Source: Itron, 2008a.
Note: Some channels are excluded, such as warehouse/membership clubs and discount stores during the entire study period, a
large mass merchandiser from 2002 on, and the home improvement store channel from 2003 on.

CFL Average Retail Price

Over the last decade, the average CFL retail price has declined steadily, in both California and
the rest of the nation.

Figure 11 presents historic pricing data based on POS data collected by the Residential Market
Share Tracking Study.> Through 2001, the data include most mass merchandisers, and, through
2002, the data include the large home improvement store channel.

Even though the data shown in Figure 11 exclude some important channels where consumers
buy CFLs, they are valuable in showing price trends for a subset of sales through other important
retail sales channels. Note that the data incorporate price decreases resulting from California 10U
program incentives and, likewise, the national data also reflect any program or other rebates.

% ltron, 2008a.
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Figure 11. CFL Average Retail Price — California (Including Program Incentives) and the

Rest of the Nation

$16

© ©
i i
N R~

©>
—
o

=
N

Average CFL Retail Price (RMST)
54
[e <]

i
N

$0

—o— California

—#-US, excluding CA
—

Roid
o
L

— —————
1999 2000 2001 2002 2003 2004 2005 2006 2007

Source: Itron, 2008a.

Note: Some channels are excluded, such as warehouse/membership clubs and discount stores during the entire study period, a

large mass merchandiser from 2002 on, and the home improvement store channel from 2003 on.

Product Availability

The ENERGY STAR Website listed a total of 2,405 ENERGY STAR-qualified CFL models

produced during 2007 by 117 manufacturers around the world. Figure 12 illustrates the number
of ENERGY STAR-qualified CFL models on the U.S. market since 1999, by style.
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Figure 12. Number of ENERGY STAR CFL Models by Style Category, 1999-2007
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Source: U.S. EPA, 2008d.
Note: Models retired from company product lines are included in this figure, but not in any other figures or tables in this
section of the report.

Bulb Styles

Bare spiral and mini-spiral (also known as twister and mini-twister) CFL models are the most
common styles of ENERGY STAR-qualified CFLs, representing nearly two-thirds of total
models produced in 2007. Today, however, there are a wide variety of qualified CFL models on
the market. Table 7 lists the styles of qualified CFL models available, in order from most to least
commonly produced in 2007.

The number of bare mini-spiral CFL models produced in 2007 increased by 85% over the
number produced in 2006, from 476 to 882 models. Bare mini-spiral CFLs accounted for 37% of
total CFLs models produced in 2007 (up from 26% of total models produced in 2006), while the
number of bare spiral models decreased by 8% within the same period (from 36% in 2006 to
28% in 2007). This may reflect the shift toward smaller-sized spiral CFLs.

The Cadmus Group, Inc.: Energy Services (formerly Quantec, LLC) May 2009 42



California Public Utilities Commission CFL Market Effects
Energy Division Interim Report

Table 7. Number of ENERGY STAR CFL Models by Style, 2006 and 2007

Change From

2006 2007 2006 to 2007
CFL Style # % of Total # % of Total # % Change

Models Models Models Models Models in # of

Produced | Produced | Produced | Produced | Produced Models
Bare- mini-spiral (mini-twister) 476 26% 882 37% 406 85%
Bare spiral (twister) 655 36% 671 28% 16 2%
Covered reflector 236 13% 336 14% 100 42%
Covered A-line 135 7% 165 % 30 22%
Covered globe 114 6% 141 6% 27 24%
Other 212 11% 210 9% -2 -1%
Total 1,828 100% 2,405 100% 577 4%

“Other” model types include bare triple-tube, covered bullet, bare quadruple-tube, covered candle, bare twin-tube, bare circuline, and

covered post (each of which represents less than 5% of ENERGY STAR CFL models produced in 2007).

Source: U.S. EPA, 2008d

Bulb Wattage

ENERGY STAR CFL wattages range from 3 to 52 Watts. Figure 13 provides the numbers of

separate CFL models currently manufactured, by CFL wattage category, as of the end of 2007.
Seventy-one percent of the qualified models produced in 2007 were between 13 and 23 Watts,
while 15 Watt and 23 Watt CFLs each represented 15% of the total models produced. Three-way
CFLs represented 3% of the models produced in 2007.

Figure 13. Number of ENERGY STAR CFL Models by Bulb Wattage, 2007
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Bulb Manufacturers

Table 8 shows the 10 manufacturers that produced the largest number of CFL models in 2007.
Combined, these companies produced 43% of the total ENERGY STAR CFL models available.
Less than 14% of the CFL models manufactured in 2007 were produced by the three largest,
multiproduct lighting manufacturers (Osram Sylvania, GE, and Philips). Several of the top CFL
producers are active only (or primarily) in the energy-efficient lighting market.

Osram Sylvania moved up from the number two spot in 2006 to the number one spot in 2007,
swapping places with TCP and increasing the number of models produced by 3%. Globe
Electric, Inc., is new to the top 10 list in 2007 (up from number 16 in 2006), forcing Philips
Lighting Company from the number 10 spot in 2006 to the number 11 spot in 2007. Globe
Electric is headquartered in Quebec, Montreal, and, according to the company’s Website, its
Globe Electric Company (USA) focuses its sales efforts on “retail channels such as food and
drug stores, hardware and home improvement stores, and mass market and specialty market
retail outlets.” *°

Table 8. Top 10 ENERGY STAR CFL Manufacturers by Number of Models Produced,

2007
# Models % Models
Company Produced Produced
in 2007 in 2007

1. Osram Sylvania Inc. 201 8%
2. Technical Consumer Products, Inc. 140 6%
3. Globe Electric, Inc. 126 5%
4. Feit Electric 123 5%
5. GE Consumer & Industrial 79 3%
6. The Home Depot 79 3%
7. Xiamen Topstar Lighting Co., Ltd. 78 3%
8. Greenlite Lighting Corporation 73 3%
9. Fujian Joinluck Electronic Enterprise Co., Ltd. 67 3%
10. Westinghouse Lighting Corporation 57 2%
Total 1,023 43%

Source: U.S. EPA, 2008d.

2.2.3 Ultimate Market Indicator Data

CFL market-level sales estimates, the ultimate indicators of market change, are presented in this
section. Ultimate market indicators are measurements of the market event that the program is
designed to address, which in this case is CFL sales. Program sales and baseline sales estimates,
which may be combined with CFL market-level sales to estimate historic program net effects,
are also presented. The section includes a discussion of the many caveats associated with the
sales data, baseline data, and net effects approach applied to California. The focus of this interim

% http://www.globe-electric.com
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report is on the years 2004 to 2007; the final CFL market effects report may include market-
level, baseline, and program sales information for earlier years if the CPUC deems research into
this additional historical information warranted.

Market Level Sales

For many years, the Residential Market Share Tracking Study®’ (RMST) has been the main
source of estimates of total CFL sales for California. This ongoing study, published annually
since 1999, presents analyses of aggregated POS data representing four of the key major retail
channels through which lamps are sold: food, drug, mass merchandiser, and hardware stores.
While RMST is a reliable source for historic CFL market share and product data, its data for the
past several years has significant gaps — for example, the data do not include sales from
warehouse stores such as Costco, some major home improvement and mass merchandise
national chain stores, and small independent stores. RMST data for these years, therefore, does
not track overall CFL sales in California. As mentioned earlier, in 2007 these data represent less
than one-quarter of total sales in the state of California. However, given the lack of other reliable
data on CFL sales over time in California, these data are presented despite their limitations.

In 2007, however, EPA began collecting CFL sales data from national ENERGY STAR retailer
partners.® These data (referred to hereafter as “Cadmus ENERGY STAR sales data™)
complement the RMST POS data, as the ENERGY STAR retailers primarily represent some of
the nation’s largest home improvement retailers, mass merchandisers, and membership clubs.>®
These data can be combined with the RMST data to fill in the majority of CFL distribution
channels. The remaining distribution channels that are not covered by either of these two data
sources, most notably discount stores (e.g., dollar stores) and small groceries, can then be
assumed to be have CFL sales that — at a minimum — are equal to program sales reported through
these channels. Table 9 summarizes the combined data sources for each distribution channel.

The results of the analysis, presented in Table 10, demonstrate that a minimum of 55.6 million
CFLs were sold in California in 2007 and that RMST covers approximately 20% of total
estimates sales in the state. Statewide CFL sales may have exceeded 55.6 million if any non-
program sales occurred in distribution channels not covered by either RMST or Cadmus
ENERGY STAR sales data, such as in discount stores and small groceries. For the retail

5 ltron, 2008a.

% CFL sales data from national ENERGY STAR retail partners are collected by The Cadmus Group on behalf of
EPA. While these data are provided by retailers at the store or state level, all data used in this evaluation have
been aggregated nationally to the retail channel level, or at the state level across all retail channels, to protect
the confidentiality of the retailers. As of this writing EPA’s total annual ENERGY STAR CFL sales data for 2007
were still preliminary. To develop total sales estimates for this analysis, Cadmus began with these preliminary
data and interpolated and projected them for missing time periods for some retailers. To address a previously
noted concern that some of the EPA CFL sales data may h