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E EXECUTIVE SUMMARY

At the end of 1998, Pacific Gas and Electric Company (“PG&E”) requested a study (hereafter
referred to as “Study”) to be conducted to characterize the market and determine the near-term
market effects of the 1998 PG&E Express Efficiency Program (the “Program”). This report
presents the results of the Study.

E.1 PROJECT ScoOPE & OBJECTIVES

This Study focuses primarily on tA®98Express Efficiency Program. All of tleed-user

surveys conducted with program participants are conducted with those who patrticipated in the
1998 program year Nonetheless, there are influences on end-user and supply-side market actors
attitudes, knowledge, and efficiency-related behaviors that are attributable to PG&E'’s
considerable program interventions throughout the 1990s. Consequently, some aspects of this
Study address program and market effects that are attributable to PG&E program activities that
occurred prior to 1998.

As emphasized in PG&E’s original request for proposals, the target customer population for the
1998 Express Study consists of small and medium commercial end users in existing facilities.
Although the 1998 Express Efficiency Program does include some new construction activity, this
aspect of the Program is not included in the current Study. With respect to customer size, the
definition of small and medium for PG&E customers is those customers with demand of <500
KW. Note that in 1998, customers over 500 kW were permitted to participate in the PG&E
Express Program, but that analysis of any program or market effects on large customers are
excluded from the scope of this Study. Similarly, this Study focuses exclusively on small and
medium commercial end users, and does not include industrial or agricultural customers.

The XENERGY/QC team used several criteria to select the set of measures (and practices) that
could be studied adequately within the agreed upon scope of this Study. As a result of applying
the screening process we developed, the measures included in the scope are T8 lamps/electronic
ballasts, delamping (with T8s and electronic ballasts), compact fluorescent lamps, and high-
efficiency packaged air conditioners (A/C). These constitute thgfonary measures upon

which we focus this Express Efficiency Program evaluation.

In addition to end users, contractors and distributors of lighting and commercial A/C equipment
also were surveyed for this study. These included electrical and lighting-only contractors for
lighting work, heating, air conditioning and sheet metal contractors for A/C work, and both
lighting and A/C equipment distributors. To remain within scope, not all types of supply-side
actors could be included in this Study. Because designers and manufacturers were surveyed in
recent, previous market effects studies, these market actors were excluded from this Study.
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SECTION E EXECUTIVE SUMMARY

E.2 OVERVIEW OF EXPRESS EFFICIENCY PROGRAM

The Express Efficiency Program (previously called Retrofit Express) has been available to
PG&E’s nonresidential customers in one form or another for almost 10 years. PG&E’s 1998
Express Efficiency Program is similar to PG&E's former Retrofit Express Program except that it
was designed to encourage market transformation, included two new upstream components, and
encompassed limited measures for new construction activities.

The 1998 Express Program targeted small to medium commercial and industrial customers,
although larger customers were also allowed to participatelf of the applications in 1998

were for $500 or less; two-thirds were for $1,000 or less, and only 54 were for more than
$10,000. The change in the number of participant customers, within the <500 kW group, are
shown in Figure E-1 for the 1994 to 1998 period. Note that the number of end user participants
hasdropped several foldver this period.

Figure E-1
Number of Unique Premises <500 kW in the Express Rebate Program, 1994 to 1998
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The measures offered and the Express program structure have changed from year to year, but the
basic concept of rebating the replacement of inefficient equipment with new energy-efficient
equipment has stayed constant. Some of the more significant program changes in recent years
include the following:

» significant decreases of several fold in the total amount of rebate dollars expended
between 1994 and 1998;

» decreases over the past several years, and particularly for 1998, in the amount rebated per
unit for certain measures;

* changes in marketing and outreach efforts;
* achange from end-user to distributor rebates for high-efficiency packaged A/C in 1998;

* achange from end-user to vendor rebates for premium motors in 1998; and

1 Note, however, that in 1999 customers with loads greater than 500 kW were excluded from eligibility.
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* inclusion of selected prescriptive measures for new construction in 1998.

E.3 CONTEXT AND STUDY APPROACH

Our Study assessed the effects of the 1998 Express Efficiency Prodgtamever many of the
measures/products covered by the Program were included under the preceding Retrofit
Efficiency Progranso it was not possible to analyze or even define the Express Efficiency
Program in isolation. To address this issue we took several steps. For one, we selected
participating customers based on participation data for 1998. In our customer interviews, we
documented whether customers said they had participated in the Retrofit Efficiency Program in
years prior to 1998. In our analysis, we made every attempt to identify what effects might have
been due, in part, to the preceding Program.

The 1998 Program did offer an opportunity to assess a totally new component, which we have
termed the “upstream” A/C ProgramThis component provided incentives to A/C distributors

who sold high-efficiency packaged units. The definition and assessment of the upstream
Program was less confounded by the long-term existence of similar Program elements. On the
other handthe fact that the upstream Program was in existence for only one year was
problematic for determining long-term market transformation effettstake this into account,

we developed program theories that distinguished market cause-effect relationships expected in
the near-term from those expected over the long-term. Our hypotheses and associated market
effects also reflected this chronological split.

The overall objectives of this Study that we carried out were to: characterize the markets,
describe market barriers, document market effects, assess sustainability of market effects, and
develop a forward-looking assessment of market potential and recommendations. A critical step
in our approach was the development of Program theories. As noted earlier, we developed two
sets of theories, one to describe the downstream (i.e., activities directed at customers) Program
and the second to describe the upstream Program. The theories were crucial in defining the
features of the Program, determining the anticipated cause-effect relationships attributable to the
Program, identifying market barriers, focusing data collection, and structuring the analysis.

E.4 SUMMARY OF PROGRAM MARKET EFFECTS

Our market effects findings are summarized in Section 2 and presented in detail in Section 7.

Our findings are separated into downstream and upstream components. The extent of the
evidence depended on the types of data and information that were available and the quality of the
information. In some cases, it was too early in the Program, particularly the upstream Program,
to have much information available. The degree to which each hypothesis could be confirmed by
this study depended on two factors—the extent and strength of the evidence. For example, a

2 As discussed in Section 1, this Study was coordinated with the market effects study for the Business Energy Management
Services (BEMS) Program and the SmarterEnergy Program study (led by Quantum Consulting (QC) with XENERGY as a
subcontractor).
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hypothesis would be well supported by our results if both extensive evidence was available and
the evidence provided strong indications that the hypothesized cause-effect relationship was
occurring. Hypotheses would be only partially confirmed if either there was extensive evidence
that was weakly supportive (or contradictory) or there was very little evidence but what was
available supported the hypothesis. The validity of hypotheses was not supported if the evidence
was very limited and what evidence was available did not support the hypothesis. In cases where
available evidence was very limited because it was too early to collect extensive evidence or
other sources of information might be required, we could not draw any overall conclusions about
the validity of the hypothesis.

E.4.1 Downstream Program Effects

Our overall assessment of the downstream component of the 1998 Express Efficiency

Program is that it appears to have resultedmmoderate end user effectsThe majority of the
hypotheses for which evidence of effects existed were associated with end users; conversely,
there were few effects of the downstream portion ofl8#8Program that could be observed on

the supply-side (see Table 2-2 in Section 2 for conclusions on each hypothesis developed).
Although we observed a number of differences among our end user comparisod tiatups

point to program-induced effects, there were two caveats to this finding. First, because we had
no opportunity to observe the characteristics of end-user participants before they entered the 1998
Program, we could not be absolutely sure that the differences in the indicators of interest were
attributable exclusively to the Program and not the fact that participants self-selected into the
Program because they already possessed the desired characte8sticsid, the absolute
participation level for the 1998 Program was so low as to beg the question of whether any
program-induced effects could have spread among the overall population of target customers at
the 1998 rate of participation. Small/medium participants in the 1998 Express Efficiency
Program represented only 0.5 percent of the PG&E small/medium population of customers and
1.9 percent of the PG&E small/medium energy usage. This level represented a significant drop
in participation compared with previous years. Given the relatively low penetration levels in
1998, it is unlikely that significant spillover leading to broad-based market effects was generated.

The lack of near-term effects among supply-side actors was likely attributable to the fact that the
Program was very small in 1998, particularly in comparison to previous years. For example,
two-thirds of lighting contractors interviewed stated they were unfamiliar with the current
program, even though many indicated they participated in previous years. Thus, it was difficult
to make a case that the 1998 Program itself had a strong direct influence on contractors. On the
other hand, the supply-side actors interviewed continued to report that they promoted efficient
lighting products routinely and would continue to do so without rebates. This aspect of our

3The comparison groups are: end user participants, in-territory non-participants, and end users in states with lowdigstoric le
of DSM or market transformation program.

4 Note that we have developed self-selection models as part of this Study and made other analytical attempts to identify and
control for this possibility. This information is presented in Section 7. Even so, the possibility of self-selectioala#ribut
to unobserved factors cannot be ruled out.
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findings confirmed the results of the PG&E/SDG&E Commercial Lighting Market Effects Study,
which indicated that the 1992 to 1996 rebate programs had an important impact on supply-side
actors, and indicated that the effects might be sustainable (at least for larger customers). Thus,
we conclude that the downstream component of the 1998 Express Program appeared to have had
few, if any,incremental effecton contractors and distributors but did continue to positively
influence participating end users.

E.4.2 Upstream (High-Efficiency A/C) Program Effects

We broke our overall assessment of the upstream component of the 1998 Express Efficiency
Program into two partskor the near term, we concluded that the upstream A/C component of
the Program has resulted in moderate program effects. In terms of long-term market effects,
we concluded that the upstream A/C component has had limited effects tqskeeTable 2-3

in Section 2 for a summary of conclusions for each hypothesis developed).

The contractor and distributor interviews suggested the Program-related awareness and behavior
differed between the two supply-side actor groups. Most PG&E-area contractors were not aware
of the 1998 Program, while most distributors were. This was not surprising given that the
upstream Program targeted A/C distributors. Because awareness and knowledge of energy
efficiency were high in both the PG&E and comparison areas and there was limited Program
awareness, we concluded that the Program had not increased awareness and knowledge
significantly. Similar results applied to product performance uncertainty. Although the rebate
reduced distributor costs, the evidence was limited that these savings were passed along through
the supply chain. On the other hand, there was evidence suggesting that the Program had
resulted in increased stocking of high-efficiency units and that contractor demand, installations,
and promotion of high-efficiency A/Cs was higher in the PG&E area. Similarly, overall
satisfaction with sales and installation of high-efficiency units was higher in the PG&E area. We
had no information from the interviews about whether the Program had led to increased positive
communications by suppliers about high-efficiency units.

Overall, the information from customers on the upstream Program effects was limited. Because
the Program targeted distributors, there was little reason to expect significant market effects on
the customer side unless the effects carried through the supply chain. As observed above for the
supply side, however, the energy-efficiency message promoted by the upstream Program did not
appear to extend much beyond the distributors. The customer survey data did not contradict the
supply-side findings. Generally, the evidence of Program effects on customers was quite limited.
Evidence of effects was highest for customer satisfaction with high-efficiency A/Cs and positive
communications about energy-efficient measures and this was consistent with results for the
downstream Program.

The effects for which the extent and the strength of the evidence were most significant involved
near-term changes in the market. As noted earlier, because our data applied to the first year of

5 That is, incremental to those effects previously documented in the study cited above.
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the upstream Program it was unlikely that significant long-term market effects would be
observed and this was borne out by the data. The information did suggest that near-term effects
that could lead to long-term market changes were observable. As discussed in Section 7, it also
identified some links in the causal change that would need to be strengthened to increase the
likelihood of fundamental market changes.

E.4.3 End User Modeling Results

We conducted end user modeling analyses that addressed several of the important issues
encountered in our market effects analyses. Details on the modeling are provided in Section 7
and Appendix B. The purpose of our modeling was twofold: to attempt to control for possible
self-selection bias and to provide additional evidence for assessing the market effects hypotheses.
As presented in Section 7.5, the modeling results provided support for the existence of both
program and market effects. Overall, the modeling results agreed with the results developed

from our cross-sectional and qualitative analyses in about three-fourths of the specific cases
analyzed. We believe, therefore, that the modeling results generally provide additional support
for the program and market effects findings discussed earlier and partially alleviate concerns
about self-selection bias.

E.5 SUMMARY OF MARKET INFORMATION

We present here a short summary of results obtained from the primary research activities
conducted for this Study (a longer summary is provided in Section 2).

E.5.1 Supply-Side Results

Summaries of the key results from the supply-side interviews are presented in the bullets below:
Air Conditioning-Related

* Large contractors, though representing only two percent of firms, account for about one-
fifth of the packaged unit installations.

» Distributors in PG&E'’s territory stock a higher percentage of qualifying high-efficiency
packaged A/C units that distributors in low-DSM states.

» 78 percent of PG&E Territory distributors said they are recommending qualifying high-
efficiency packaged units more than they were three years ago (compared with 45percent
in low-DSM states).

* PG&E-area contractors and distributors describe themselves as actively promoting high-
efficiency packaged A/C significantly more than their counterparts in low-DSM states.

» Contractors reported that on average 35% of their packaged A/C sales for five tons or
greater were high-efficiency units, while distributors reported that between 31% and 37%
of their sales of all size units were high efficiency.
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* The main barrier to increased usage of high-efficiency units that contractors and
distributors report on was that the incremental value of the high-efficiency unit is too low
to justify the additional cost.

» Contractors generally felt that the upstream distributor-based program was less effective
in increasing the market share of high-efficiency A/C units than the previous end user
approach; however, distributors tended to think the opposite was true, that is, that the new
program was more effective.

Lighting - General

* Large contractors represent only 2 percent of the firms but account for over a third of the
revenues.

* Both in and out of PG&E’s Territory, the most important trend over the past three years
was reportedly the increased usage of efficient lighting. Technical improvements in
products were cited by a majority of contractors as the second most important trend.

Lighting - CFLs

* Fixtures designed to take advantage of the peculiar shapes of CFLs are more common
than three years ago.

* According to lighting contractors, from 1996 to 1998 the penetration of CFLs went from
43% to 63% in the PG&E service territory, and from 19% to 56% in low-DSM states (see
figure below). Thus, although in-territory penetration continues to increase, the trend in
the comparison area is more dramatic. This is likely attributable to the rapid spillover to
these areas of market effects generated by utility programs in other areas of the country
(including California).

Figure E-2
Percent of Downlight and Sconce Sales With Compact Fluorescent Lamps
100%

90% 1 O Low -DSM States
W In-Territory

80% -+
70% + 63%
60% -+
50% +
40% +
30% +
20% +
10% +

0% -

Contractors Contractors Distributors Distributors
1996 1998 1996 1998

* Technological barriers to the acceptance of CFLs have lessened considerably in the past
three years. Improvements were noted with respect to buzzing, color rendition, flicker,
and unreliable starting.

oa:wpge37:report:final:exec_sum E-7

ENEIRGY.



SECTION E EXECUTIVE SUMMARY

When asked whether utility programs had contributed to reducing barriers to the use of
CFLs, 71 percent of in-territory and 44 percent of low-DSM state contractors indicated
that they had. In-territory contractors stated that the rebates contributed to increased
awareness, reduced the risk of trying a new technology, and generally jump-started the
market.

Remaining barriers to CFLs include customer ignorance of the savings potential and the
variety of available fixtures, lack of a very bright source, high first costs (bounded
rationality and organizational practices), and (mostly in the low-DSM area) availability.

Lighting - T8 Lamps and Electronic Ballasts

T8 lamp and electronic ballast usage continue to increase both in PG&E'’s territory and in
low-DSM areas. Despite decreases in rebate levels, previously document market effects
(XENERGY, 1998) appear to be persisting (at least for large customers). Dramatic
increases in T8/electronic ballast penetration also are reported by vendors in the
comparison area. The figure below shows the long-term trends in electronic ballast
penetration as reported by lighting distributors (figures for T8s are very similar):

Figure E-3
Long-Term Trend of Electronic Ballast As Percent of 4-foot Ballast Sales
(Based on Distributor Self-Reports from two studies, see footnote)

70%

O Low -DSM States 63%
60% + @ In-Territory 55%
52%
50% +
40% + 37%
30% - 29% 27%
22%
20% 17%
13%
[/ !
0%
1991 1994 1996 1997 1998

Sources: For 1991, 1994, and 1997; XENERGY, 1998. For 1996 and 1998, the current Study.

67% of PG&E-area contractors and 90% of contractors in low-DSM states said that
smaller commercial customers lag significantly behind larger ones in adopting T8 lamps
and electronic ballasts. Reasons given center on larger companies having personnel
dedicated to energy efficiency and better access to capital.

Only about one quarter (28%) of in-territory contractors were aware of the 1998 Express
Efficiency Program. In contrast, 85 percent of contractors interviewed as part of the
PG&E/SDG&E Commercial Lighting Market Effects Study were aware of the previous
utility rebate programs. Program awareness appears to have decreased significantly.
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E.5.2 Summary of Results from End User Surveys

Selected findings from the customer surveys are summarized below.

Only 58% of the Program participants that were interviewed actually reported that they
had participated in the Program.

T-8s were installed by 34% of participant respondents and were by far the most common
measure installed under the Program.

Participants said that the Program had a very strong influence on their decision to install
energy-efficiency measures, but when asked whether they would have made the change
anyway about half said that they would have.

A majority of participants said that the Program was very important in overcoming cost
barriers (63%) and uncertainty about measure performance (55%).

Forty-five percent (45%) of participants said that the Program had a significant effect on
their use of long-term investment analysis for energy-efficiency measures.

Participants were almost 40% more likely to say that they would pursue energy-efficient
investments in the future.

Participants were 15% to 25% more likely than low-DSM state customers to believe that
energy-efficient measures would reduce their utility bill, perform as well or better than
standard products, and provide important benefits other than energy savings.

Participants were much more likely to disagree with statements that it took too much time
or hassle to get information or select a contractor for energy-efficiency measures or that
the information they obtained was not helpful.

Low-DSM state customers were twice as likely as participants (32% compared to 16%) to
say that they were not knowledgeable about the availability and performance of energy-
efficiency measures.

Participants were 50% more likely to say that their experiences with measures increased
their confidence that the measures would reduce their utility bills and, for most measures,
participants were more likely to say that they were more satisfied with their performance.

Participants were significantly more likely to have installed CFLs, reflectors, setback
thermostats, and occupancy sensors outside of the Program.

Participants were nearly twice as likely as out-of-state customers (52% compared to 29%)
to state that they actively advocated energy efficiency to others, and were about 25%
more likely to say that they regularly heard about energy efficiency from professionals.

Although the majority of all groups agreed, PG&E customers were nearly 20% more
likely to believe that saving energy was part of being a good corporate citizen.
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E.5.3 Summary of Market Barriers

One important step in assessing the market effects is confirmation that barriers that the Program
is designed to address actually exist. The top four barriers reported by customers across all
customer groups consistently were the following: performance uncertainty, asymmetric
information and information costs, bounded rationality/organizational practices, and access to
financing. These significant barriers reported by customers were consistent with those that we
identified as part of the program theory development. Customers reported, however, that
transaction/hassle costs were less significant barriers than we anticipated. The least significant of
the barriers considered was unavailability of efficient products and this was consistent with our
expectations during theory development. In general, the barriers as ranked by customers were
consistent with our expectations in developing the program theories.

On the supply side, our program theory description suggested that transaction/hassle and
information costs were expected, but not very significant, barriers from the contractor
perspective. The contractor surveys identified too little incremental value for the ad@exhdost
lack of customer awareness as the main barriers to selling CFLs and high-efficiency A/Cs. Lack
of contractor awareness and knowledge was also mentioned as a barrier by A/C contractors.
These barriers were consistent with the information cost and organizational practices and
bounded rationality barriers. Overall, it appeared that barriers on the supply side were quite
dependent on the specific product.

E.6 RECOMMENDATIONS

The recommendations presented below are intended to suggest ways in which the PG&E Express
Efficiency Program might be improved or modified with respect to the small/medium
nonresidential market. The recommendations are not intended to provide specific program

design details, but rather to suggest general areas of improvement upon which we believe policy-
makers and program designers should focus their efforts.

1. Improve end user participants’ awareness, knowledge, and recognition of the Program
and associated benefits

2. Consider increasing funding levels for the small/medium Express Program. Parallel
consideration should be given to consolidating the Express/SPC offering

3. Improve the “trickle down” of Program benefits from Distributors to contractors and end
users for the upstream packaged unit component of the Express Program

4. Continue working to improve outreach and target marketing to all market actors
5. ldentify and target measures for increased Program emphasis

Detailed discussion of these recommendations is presented in Section 8 of this report.

6 we recognize that “first cost” is not an agreed upon market barrier and, in particular, is not included as a barri¢min Eto, e
1996. We do believe, however, that it is important to report respondents’ assessments of market barriers in their own terms.

7 As evaluators we do not seek to directly participate in the program design process; at the same time, we believe itits incumbe
upon us to help improve the programs we assess by making suggestions that arise from our direct research activities.
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1 INTRODUCTION

At the end of 1998, Pacific Gas and Electric Company (“PG&E”) requested a study (hereafter
referred to as “Study”) to be conducted to characterize the market and determine the near-term
market effects of the 1998 PG&E Express Efficiency Program (the “Program”). PG&E’s 1998
Express Efficiency Program grew out of the earlier Retrofit Express program and was
specifically designed to encourage market transformation. At around the same time, PG&E also
requested that a study be conducted of its Business Energy Management Services (BEMS)
Program and Smarter Energy (SE) website. XENERGY Inc. was selected as the Prime
Contractor for the Express Study, with Quantum Consulting Inc. as the subcontractor. For the
BEMS/SE Study, Quantum Consulting Inc. was selected as the Prime Contractor with
XENERGY Inc. as the subcontractor. A primary objective of the XENERGY/Quantum
Consulting team was to capture economies of scale and minimize respondent burden by
conducting the two studies jointly. Each study is presented in its own stand-alone report.

1.1 PROJECT ScoOPE & OBJECTIVES

This Study was designed to focussmtected aspectsf the 1998 Express Efficiency Program as
described below.

1.1.1 Program Years and End Users Included in this Study

This Study focuses primarily on the 1998 Express Efficiency Program. All ehtheser

surveys conducted with program participants are conducted with those who patrticipated in the
1998 program year Although program participants, and to some extent, program effects, can be
isolated on the end-user side, this is not the case with supply-side actors (principally because
these vendors have been exposed to multiple years of the Express program). Even among end
users that participated in the Program in 1998, there are influences on their attitudes, knowledge,
and efficiency-related behaviors that are attributable to the considerable program interventions of
the 1992 to 1997 period (and even those program years prior to 1992). Consequently, there are
some aspects of this Study that will address program and market effects that may be attributable
to PG&E program activities that occurred prior to 1998.

As emphasized in PG&E’s original request for proposals, the target customer population for the
1998 Express and BEMS/SE studies consissall and medium commerciahd users in
existingfacilities. Although the 1998 Express Efficiency Program does include some new
construction activitythis aspect of the Program is not included in the current Studgh

respect to customer size, the definition of “small and medium” for PG&E customers was agreed
to be those customers with demand of less than 500 kW as determined by their rate schedule in
PG&E'’s billing system. Note that in 1998, customers with demand over 500 kW were permitted
to participate in the PG&E Express Program, butdhatysis of any program or market effects

on these customers are excluded from the scope of this Simdyarly, this Study focuses
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exclusively on small and medium commercial end usersgaes not include industrial or
agricultural customers

The decisions to restrict the scope of this Study were made for two principal reasons: 1) to
match the project team’s efforts with the timeline and budget requirements; and 2) to focus on
those aspects of the 1998 Express Efficiency Program that were known at the end of 1998 to be
continuing into 1999 (for example, in 1999, customers with loads over 500 kW are excluded
from the Express Program and must instead participate in the Large Nonresidential Standard
Performance Contract Program).

1.1.2 Measures Included in this Study

This subsection identifies the energy-efficiency measures that are covered in this $hedly.
XENERGY/QC team used the following criteria to select the set of measures (and practices) that
we felt could be studied adequately within the agreed upon scope of these studies:

The measure’s contribution to avoided cost for the 1998 Express Efficiency Program

The frequency of recommendations made in the 1998 BEMS surveys

The historical contribution to avoided cost for previous Retrofit Express Programs

The historical frequency of recommendations made in the previous BEMS Program years

The cost-effectiveness of the measure

o g M w e

The future potential of the measure/practice in terms of the BEMS/Express Programs
being able to effectively transform the market for the measure/practice

7. Interest from PG&E staff to conduct a market characterization/process evaluation on
specific measures, primarily for the purposes of future program design

As a result of applying the screening process from the steps above, the measures included in the
scope of this Study are the following:

* T8 lamps — This measure has always been the highest participation measure for the
Retrofit Express/Express Efficiency Program (32% of 1998 Express), and the most
commonly recommended measure in BEMS (about 31% of all Business Energy Survey
Tool (BEST)) recommendations, meaning almost every customer receives this
recommendation). Itis a measure with a significant amount of potential remaining in the
small business sector.

* Delamping and installation of reflectors - It should first be noted that this measure is
almost always done in tandem with T8 installations. This is generally the second highest
participation measure for the Retrofit Express/Express Efficiency Program (almost 20%
of 1998 Express).

1 Note that the BEMS study includes an additional set of practices for which data were collected, but they are not discussed in
any detail here. See the Quantum Consulting report.
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* CFLs - This measure has also been one of the higher participation measures for the
Retrofit Express/Express Efficiency Program (almost 20% of 1998 Express), and is a
frequently recommended measure in BEMS (about 5% of all BEST recommendations).
This measure still has a significant amount of potential in the small business sector.

» CACs - This measure also has been one of the higher participation measures for the
Retrofit Express/Express Efficiency Program (almost 15% of 1998 Express), and is a
frequently recommended measure in BEMS (about 4% of all BEST recommendation).
This measure also has a significant amount of potential in the small businesslsector.
also the primary focus of the upstream portion of this Study

These constitute the foprimary measures upon which we focus this Express Efficiency
Program evaluation. We also have created an additional set of measures for which only limited
information was collected. This group is comprised of the following:

* ASDs — This measure comprised 2.3% of the avoided cost for the 1998 Express
Efficiency Program. Although we initially considered including ASDs within the primary
measure group above, we decided to move it to this secondary group because it was not
feasible to address enough of the ASD-specific market issues within the constraints of the
surveys being conducted for the four primary measures. An entirely different survey and
a separate population are needed to cover ASDs.

* Set Back Thermostats — This measure is commonly installed along with an HVAC
replacement. Historically, this measure has contributed a fair amount to the program-
level avoided cost (1.2% of 1998 Express) and has been a frequently recommended
measure for BEMS (about 13% of all BEST recommendations). This measure has a fair
amount of remaining potential.

Documentation on measures excluded from the scope of the current Study is provided in
Section 9 of this report.

1.1.3 Supply-Side Actors Included in this Study

Contractors and distributors of lighting and HVAC equipment were surveyed for this study.
These included electrical and lighting-only contractors for lighting work, heating, air

conditioning and sheet metal contractors for HVAC work, and both lighting and HVAC
equipment distributors. To remain within scope, not all supply-side actor types could be
included in this Study. Because designers and manufacturers were surveyed in previous lighting
and HVAC market effects studies, these market actors were excluded.

1.2 OVERVIEW OF EXPRESS EFFICIENCY PROGRAM

The Express Efficiency Program (previously called Retrofit Express) has been available to
PG&E’s nonresidential customers in one form or another for almost 10 years. PG&E’s 1998
Express Efficiency Program is similar to PG&E's former Retrofit Express Program except that it
was designed to encourage market transformation, included two new upstream components, and
encompassed limited measures for new construction activities.
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The 1998 Express Program targeted small to medium commercial and industrial customers,
although larger customers were also allowed to participdtecording to Program staff (and
confirmed through analysis of program tracking data) half the applications in 1998 were for $500
or less; two-thirds were for $1,000 or less, and only 54 were for more than $10,000. The number
and usage of participant customers, within the <500 kW group, are shown in Figures 1-1 and 1-2.
Key markets are owner-occupied office buildings, grocery chains, and non-food retail. In the
past, a relatively large number of schools were involved in the program, but participation has
declined in this sector.

Figure 1-1
Number of Customers in 1998 Express Program < 500 kW*
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*Category definitions are: small (<20 kW), medium (20 to 99 kW); large (100 to 499 kW)

Figure 1-2
Energy Consumption in Gigawatt-hours of 1998 Express Program Participants <500 kW*
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*Category definitions are: small (<20 kW), medium (20 to 99 kW); large (100 to 499 kW)

2 Note, however, that in 1999 customers with loads greater than 500 kW were not eligible to participate.
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The measures offered and the program structure have changed from year to year, but the basic
concept of rebating the replacement of wasteful equipment with new energy efficient equipment
has stayed constant. Some of the more significant program changes in recent years include the
following:

» Significant decreases of several fold in the number of participants, number of rebated
units, and the total amount of rebate dollars expended between 1994 and 1998, as shown
in Figures 1-3 through 1-7;

* Decreases over the past several years, and particularly for 1998, in the amount rebated per
unit for certain measures (see Tables 1-1 through 1-4);

* Changes in marketing and outreach efforts;
* A change from end-user to distributor rebates for high-efficiency packaged units in 1998;
* A change from end-user to vendor rebates for premium motors in 1998; and

* Inclusion of selected prescriptive measures for new construction in 1998.

Changes have been made to the way the Express Program is marketed. According to Program
staff, with the focus moving toward smaller customers, larger numbers of projects are needed to
have a significant overall impact on savings. This requirement coupled with reduced Program
funding necessitated the introduction of a new marketing approach in 1998—one that would

reach large numbers of people at lower cost. The response was to increase targeted mailings and
develop a central clearinghouse of information on all the programs with Smarter Energy.

The Express Efficiency marketing effort included several mailed advertisements targeting
distributors, contractors, vendors and customers in 1998. The mailings were distributed to
PG&E'’s Trade Ally list of around 5,000 supply-side businesses, all Divisions, the PG&E Energy-
Efficiency Resource Center, Pacific Energy Center, and the Learning Center. Advertisements
were also mailed to customers who purchased package air conditioners early through the Express
distributor program. Most mailings were broad-based, but sometimes new technologies were
advertised in direct mailers to targeted customers where technologies were most suitable to just
one sector. For example, the new metal halide lamps that replace spotlighting were highlighted
in a mailer to retail sectors using spotlighting. The 1998 Express Program also had a monthly
newsletter that attempted to shape the market by presenting policy directions the Program
managers were considering.

From interviews with Program staff, it was clear that customer demand was seen as the ultimate
driving force of program participation. To offset the significant reduction in the use of
representatives for marketing the Express Program in 1998 and to foster the Program’s increased
focus on market transformation, PG&E sent mailers to 13,000 A&E firms stressing the
importance and impacts of higher efficiency equipment to motivate the demand side. This
outreach included a focus on building engineers for marketing because they are often
instrumental in getting the ideas sold to the decision-makers, despite the fact that they usually are
not the ultimate decision-makers themselves.
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Figure 1-3
Number of Unique Premises <500 kW in the Express Rebate Program, 1994 to 1998*
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Figure 1-4
Express Rebates, 1994-1998,* Commercial Participants <500 kW
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Figure 1-5
Express Rebates, 1994-1998,* All Commercial Participants
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*For consistency, 1998 Express data do not include new construction.
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Figure 1-6
Lighting Units Rebated Under Express Programs, Commercial Participants <500 kW
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Figure 1-7
HVAC Units Rebated Under Express Programs, Commercial Participants <500 kW
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By mid-1998 it was apparent the Program targets would not be met without a significant increase
in participation. In response to this problem, Program staff introduced a 10% rebate bonus for
customers completing their applications by the 1998 filing deadline. Postcards with the bonus
notice were mailed to 30,000 customers, including past program participants, BEST (phone)
survey and BusinessEdge (mail audit) recipients. Participation increased markedly in response to
the bonus offering and the reiteration of the filing deadline.

In addition to the mailing campaign, the Smarter Energy marketing effort kicked off in 1998 with
a toll-free telephone number and web site. Analysis of the Smarter Energy Program is presented
in a separate report by Quantum Consulting. But it is important to mention the program here
since Express Program staff said this more general advertising approach is expected to expand
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and fill some of the gaps left by the significant reduction in the use of representatives for
marketing the Express Program, as mentioned above.

In 1998 the Express Efficiency program adopted the Consortium for Energy Efficiency (CEE)
High Efficiency Commercial Air Conditioning (HECAC) Initiative Tier 1 performance
specifications. These specifications are equivalent to those of the ASHRAE 90.1 proposed
standard. The CEE standards impose a higher standard for split-system units of less than 5.4-ton
capacity and all water-cooled units, and establish part-load performance requirements (using
IPLV) for all units with greater than 5.4-ton capacity. In earlier years, the program only required

a minimum full-load performance.

Prior to 1998 the Express program offered customers a certain rebate amount per ton multiplied
by the difference between the unit’'s (S)EER and a baseline (S)EER, plus an extra reward to
customers who selected units with exceptional energy efficiency ratings. 1998 Express
Efficiency program designers chose to offer a "flat" rebate of $50 per ton for two reasons. First,
they wanted to keep the program as simple to understand as possible. Second, since the CEE
standards were higher than those used by PG&E in the past, it was felt that the difference
between the baseline performance and the SEER or EER of units generally available on the
market would be fairly small.

Table 1-1
Express Rebate Amounts for T8 Lamps and Electronic Ballasts, 1993 to 1998
Rebates
Basis 1993 1994 1995 1996 1997 1998

Replace Incand w/ Fluor & Electr Ballast

Fixture with 1, 2, 3, or 4-lamp ballast ballast $25 $15 $15
Retrofit w/ Electronic Ballast

2-lamp ballast ballast $10 $8 $6 $5.50 $4 $3.50

3-lamp ballast ballast $15 $12 $9 $8.50 $6 $5.25

4-lamp ballast ballast $20 $16 $12 $11.00 $8 $7.00
Replacement of Lamps & Ballasts

2-ft, T8 lamp & electr ballast lamp $7 $3 $2.25 $2.25 $2.00 $1.50

3-ft, T8 lamp & electr ballast lamp $4 $4 $3.00 $3.00 $2.75 $2.00

4-ft, T8 lamp & electr ballast lamp $6 $6 $4.50 $4.25 $3.75 $2.70

8-ft, T8 lamp & electr ballast lamp $10 $12 $9.00 $8.50 $7.50 $5.40
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Table 1-2
Express Rebate Amounts for Delamping Fluorescent Fixtures, 1993 to 1998
Rebates
Basis 1993 1994 1995 1996 1997 1998*
Remove Lamps, Ballasts; Install Reflectors
2-ft lamp removed lamp $5 $5 $3.50 $3.25 $3.00 $0.75
3-ft lamp removed lamp $6 $6 $4.25 $3.75 $3.25 $0.75
4-ft lamp removed lamp $8 $10 $7.00 $6.25 $5.50 $1.25
8-ft lamp removed lamp $12 $12 $10.00 $8.75 $7.75 $2.00

*First year reflectors were not required as part of delamping.

Table 1-3
Express Rebate Amounts for Compact Fluorescent, 1993 to 1998
Rebates
Basis 1993 1994 1995 1996 1997 1998
Compact Fluorescent Lamp, Screw-in
Integral 5-13 W lamp $2 $1 $3.50 $2.75
Integral 14-26 W lamp $2 $2 $5.50 $4.50
Reusable Ballast 5-13 W lamp $6 $4 $4 $4 $3.50 $2.75
Reusable Ballast 14-26 W lamp $6 $6 $6 $6 $5.50 $4.50
Reusable Ballast =26 W lamp $7 $6.25 $5.00
Compact Fluorescent Lamp, Hardwired

5-13 W fixture $15 $12 $10 $10 $9.00 $7.25
14-26 W fixture $15 $14 $12 $12 $11.00 $8.75
27-50 W* fixture $15 $16 $14 $14 $11.50 $9.25
$12.50 $10.00

51-65 W* fixture $11.50 $9.25
$12.50 $10.00

66-156 W* fixture $17.00 $13.50
$18.00 $14.50

2157 W* fixture $21.50 $17.25

$22.50 $18.00

*Where two rebate levels are given for CFLs, the top number is the rebate paid for CFLs replacing mercury vapor lamps, and the
bottom number is the rebate paid for CFLs replacing incandescent lamps.
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Table 1-4
Express Rebate Amounts for High-Efficiency Packaged Units, 1993 to 1998
Rebates
Basis 1993 1994 1995 1996 1997 1998 T
Single Package HVAC Units
<65 kBtu/h ton $65 x $65 x $65 x $65 x $60 x $50 w/ min
(SEER-9.9) (SEER-9.9) (SEER-9.9) (SEER-10) (SEER-10) 11.0 SEER
>65 kBtu/h & <135 kBtu/h ton $45 x $45 x $45 x $60 x $60 x $50 w/ min
(EER-8.9) (EER-8.9) (EER-8.9) (EER-8.9) (EER-8.9) 10.3EER
>=135 kBtu/h & <240 kBtu/h ton $40 x $40 x $40 x $50 x $50 x $50 w/ min
(EER-8.5) (EER-8.5) (EER-8.5) (EER-8.5) (EER-8.5) 9.7 EER
>240 kBtu/h & <760 kBtu/h ton $40 x $40 x $40 x $50 x $50 x $50 w/ min

(EER-85) (EER-8.5) (EER-8.5) (EER-8.5) (EER-85) 9.5EER

tin 1998, the rebate for packaged HVAC units was paid to distributors rather than customers, as was the case in earlier years.
FPrior to 1998, an additional $10 per ton was paid for units with exceptionally high efficiency ratings.

1.3 SUMMARY OF PRIMARY DATA COLLECTION

Primary data was collected for this Study from contractors, distributors, end users, and Program
staff. A total of 128 supply-side interviews were conducted in the PG&E and comparison area
territories. On the end-user side, 707 surveys were conducted (186 1998 Express participants,
299 in-territory non-participants, and 222 comparison area customers). Each of these sampling
groups is summarized below. More detail on the sampling approaches is provided in Section 9
of this report.

The target customer population for this Study consists of small and medium commercial end
users. The definition of small and medium for PG&E customers was agreed to be those
customers with demand of <500 kW. As discussed in Section 9, the non-PG&E sample was
drawn fromDun & Bradstreet's MarketPlacdatabase. For these customers, size was estimated
based on a conversion calculation that ties kWh consumption to the number of employees by
business type. We segmented the populations of small and medium commercial customers into
the following four business types for sampling and analysis purposes:

e Offices
¢ Retalil

e Institutional

3 For the purposes of this study we selected a group of states with low levels of recent (1990s) DSM activity. These states
provide a useful point of comparative reference for program and market effects than do those states with very active
programs, some of which also have current market transformation efforts. The historically low DSM states that we are using
for the out-of-state non-participant sample are Arkansas, Kansas, Louisiana, Mississippi, Missouri, New Mexico, North
Carolina, Oklahoma, Pennsylvania, South Carolina, and Texas. A second reason for selecting this comparison region is that
it is consistent with that employed in the PG&E/SDG&E Commercial Lighting Market Effects Study. This facilitates
longitudinal comparisons with the previous study.
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e Other

These segments were selected based on past experience analyzing which segments account for
most of the observed variation in customers’ decision-making patterns for energy efficiency (see,
for example, the PG&E/SDG&E Commercial Lighting Study).

Because customer size has been shown to be an extremely strong predictor of energy-efficiency
related behaviors, attitudes, and actions, customers were also stratified by size in terms of energy
usage. We used three size categories with the following cut-points:

e <20 kW
e 20 kW to <100 kW
100 kW to 499 kw

The combination of the 4 segments and 3 size strata results in 12 primary sampling cells. Our
goal was to allocate each sample equally among these primary cells. The actual samples
achieved are shown in Table 1-5. Note that because there was a finite population of program
participants, we were not able to obtain a proportional sample for this group.

Table 1-5
End-User Surveys Conducted
PG&E Low-DSM
Segment Size Participants Territory States
Office <20 kw 23 25 11
20-99 kW 10 27 15
100-499 kW 10 25 23
Sub total 43 77 49
Retail <20 kW 12 25 14
20-99 kW 15 25 25
100-499 kW 2 25 14
Sub total 29 75 53
Institution <20 kW 12 26 21
20-99 kW 11 25 20
100-499 kW 19 25 18
Sub total 42 76 59
Other <20 kw 26 21 19
20-99 kW 26 25 23
100-499 kW 20 25 19
Sub total 72 71 61
Total Total 186 299 222

Supply-side sampling frames were developed for each of market actors in the scope of this study
(non-residential HVAC and lighting contractors and distributors). Dun & Bradstreet’s (D&B)
Marketplace database was used as the frame for several of the segments of interest, including
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HVAC contractors and out-of-territory distributors. In those cases for which D&B was used as

the sample frame, the approach employed was to segment the population of firms within the most
appropriate SIC groups on the basis of number of full-time equivalent (FTE) employees as a

proxy for the size of the establishment (since FTE are available in D&B for establishments but
revenues are not). Supply-side firms were segmented because we expected that the responses of
interest for our surveys will vary significantly by size of service provider. Table 1-6 summarizes

the sample achieved by respondent type and size and the number of interviews completed.

Table 1-6
Supply-Side Interviews Conducted
Actual
Sample
Market Actor Group FTE Stratification Completed Source
HVAC - Contractors PG&E 0-9 5 D&B
10-24 7 D&B
25-99 9 D&B
=100 5 D&B
Total 26
HVAC - Contractors Non-CA 0-9 3 D&B
10-24 6 D&B
25-99 5 D&B
=100 5 D&B
Total 19
HVAC - Distributors PG&E '98 None 10 PG&E
Participants
HVAC - Distributors Non-CA None 11 D&B
Lighting - Contractors PG&E 2-9 3 D&B
10-49 6 D&B
50-99 6 D&B
=100 6 D&B
Total 21
Lighting - Contractors Non-CA 2-9 5 D&B
10-49 4 D&B
50-99 5 D&B
=100 7 D&B
Total 21
Lighting - Distributors PG&E None 10 D&B
Lighting - Distributors Non-CA None 10 D&B
Total HVAC 66
Total Lighting 62
Total Supply Side 128
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2 SUMMARY OF RESULTS

This section presents a summary of the results for this Study of the Market Effects of the 1998
Express Efficiency Program. We first provide important background information on the context

of the Program and this Study and an overview of our analytic approach. We then summarize the
findings from our assessment of the Program’s market effects. In the third subsection we discuss
findings about the market. This information includes market characteristics and key market data
used in this study. The final subsection presents a summary of recommendations resulting from
this Study.

2.1 CONTEXT AND STUDY APPROACH
2.1.1 Program and Study Context

As mentioned in Section fhis study was coordinated with the market effects study for the
Business Energy Management Services (BEMS) Program and the SmarterEnergy Program study
(led by Quantum Consulting (QC) with XENERGY as a subcontractor). The main activities
closely coordinated between the studies were the development of survey instruments and
integration of the data collection itself. XENERGY and QC also coordinated the sample design
efforts, data analysis, and reporting of results.

Our Study assessed the effects of the 1998 Express Efficiency Program. Howasweof the
measures/products covered by the Program were included under the preceding Retrofit Express
Programso it was not possible to analyze or even define the Express Efficiency Program in
isolation. To address this issue we took several steps. For one, we selected participating
customers based on participation data for 1998. In our customer interviews, we documented
whether customers said they had participated in the Retrofit Express Program in years prior to
1998. The survey included questions about when the customer participated and which measures
were installed when. In our analysis, we made every attempt to identify what effects might have
been due, in part, to the preceding Program. Where it was likely, we also endeavored to note
where the Retrofit Express Program might have produced positive market changes that
minimized the marginal effects that could be attributed to the Express Efficiency Program.
Ultimately, however, it was not possible to eliminate or disentangle totally the influences of the
Retrofit Express Program.

The 1998 Program did offer an opportunity to assess a totally new component, which we have
termed the “upstream” HVAC ProgramThis component provided incentives to HVAC

distributors who sold high-efficiency packaged units. The traditional elements of the Program
described above have been defined as the “downstream” (customer) Program. The definition and
assessment of the upstream Program was less confounded by the long-term existence of similar
Program elements.
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On the other handhe fact that the upstream Program was in existence for only one year was
problematic for determining long-term market transformation effe€tstake this into account,

we developed program theories that distinguished market cause-effect relationships expected in
the near-term from those expected over the long-term. Our hypotheses and associated market
effects also reflected this chronological split. Fundamentally, our emphasis was less on
indisputable proof of lasting, program-induced changes in the marketplace (which rarely occur so
quickly from any new program intervention) and more on whether there were any early
indications that the hypothesized sequences of events had begun to manifest themselves. This
perspective was consistent with the theory-based evaluation we used and discuss in Section 3. In
our analysis and results, we made the distinction between the near- and long-term effects, and
emphasized assessing the expected near-term market effects.

For a number of reasons, but primarily to stay within the study seepkmited the Program
measures that we examined to a subset of those covered by the Prédtasagh the 1998
upstream Program included incentives to distributors for high-efficiency packaged air-
conditioners (A/Cs) and to vendors/contractors for high-efficiency motors, we included only
packaged A/Cs in this study. The study did not address motors because the number of motors
sold under the 1998 Program was relatively small and PG&E modified the Program in 1999 to
provide rebates to distributors instead. Further information on the measures included and
excluded is presented in Sections 1 and 9 of this report.

2.1.2 Study Approach

Table 2-1 presents an overview of our study approach and the activities conducted. The
objectives of this study were the following:

» Characterize the markets: Identify products and measures promoted by the Express
Efficiency Program; boundaries of the markets for the products; market structure,
interactions, market events; and delivery and information channels. Provide estimates of
the number of key actors in the markets and annual sales.

» Describe market barriers: Identify market barriers to adoption of Program products and
measures. Develop hypotheses to describe how the Program can reduce the barriers.

» Document market effects: Identify market effects that are attributable to the Program.
» Assess sustainability of market effects

* Develop forward-looking assessment of market potential and recommendations:
Include Program recommendations and recommendations for future market effects and
market transformation research.

A critical step in our approach was the development of Program theories. As noted earlier, we
developed two theories, one to describe the downstream Program and the second to describe the
upstream Program. We developed the theories based on Program materials and interviews with
key Program implementers. The theories were crucial in defining the features of the Program,
determining the anticipated cause-effect relationships attributable to the Program, identifying
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market barriers, focusing data collection, and structuring the analysis. Section 3 discusses the
Program theories in detail and the theories are illustrated in Figures 2-1 and 2-2. An integral step
in generating the theories was the development of the hypotheses that linked Program activities,
market barriers, indicators, and market effects.

The main data sources were telephone surveys of customers and interviews of HVAC and
lighting contractors and distributors. We developed sample frames for 12 customer groups
defined by four segments—retail, office, institutional, and other—and three electricity demand
categories—<20 kW, 20 kW to <100 kW, and 100 kW to 499 kW. This study, and the Program,
focused on small and medium commercial and industrial customers so that customers with
500 kW demand or higher were not included in our sample. We interviewed customers in the
following three groups:

* Program participants,

* PG&E area Program non-participants (i.e., customers who did not participate in the 1998
Express Efficiency Program although they could have participated in the preceding
Retrofit Express Program), and

* acomparison group located in the following low-DSM program states: Arkansas,
Kansas, Louisiana, Mississippi, Missouri, New Mexico, North Carolina, Oklahoma,
Pennsylvania, South Carolina, and Texas.

The supply-side actors—HVAC and lighting contractors and distributors—were selected from
those in the PG&E territory and the low-DSM states area. The PG&E-area contractors and
distributors supplied products to both Program participants and non-participants and some
participated in the upstream Program and others did not.

The data from contractors and supply-side actors, along with prior studies and data sources,
provided the information needed to characterize the markets included in this study.
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Table 2-1

Key Study Steps and Approaches

Key Project Steps

Approach

Clarify and Refine the Study Objectives and
Develop a Program Theory

Conduct project initiation meeting
Review program materials

Coordinate with Business Energy Management Services
(BEMS) and SmarterEnergy study (led by Quantum
Consulting (QC) with XENERGY as subcontractor)

Interview key Program staff and develop Program theory

Triangulate Among Methods and Market Actors

Identify and review relevant prior studies and data

Develop complementary data collection and analysis
methodologies

Identify key market actors

Develop appropriate sample frames and samples

Prioritize and Explicitly Link Market Effects
Indicators to Elements of the Research Plan

Develop market indicators based on Program theory and
study objectives

Prioritize market effects indicators based on significance,
usefulness, validity, and reliability

Develop market effects hypotheses

Marshall All Evidence into a Convincing Case For
or Against Each Hypothesized Effect

Conduct customer surveys

Conduct supply-side actor interviews

Compile and analyze all data and information

Structure data analysis around market effects hypotheses

Test hypotheses based on all evidence

Provide Recommendations and Strategies for
Future Work

Present market characterization information

Present market effects findings based on evidence and
hypotheses tests

Develop practical recommendations for the Program and
future assessments of market effects
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Figure 2-1
Model for “Downstream” Express Efficiency Program
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Figure 2-2
Model for “Upstream” Express Efficiency Program
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Our data analysis was based primarily on summarizing and interpreting the data from the
customer surveys and supply-side actor interviews. We matched up survey and interview
responses with the barriers and the hypotheses that were to be tested. The data for the three
groups of customers were used to assess the postulated hypotheses by determining whether the
expected differences between the groups existed. Many of the hypotheses were related to the
direct effects expected from the Program (e.g., direct effects of the rebates on customer
confidence in the performance of rebated measures). Several involved expected indirect effects
(e.g., effects of increased confidence in efficiency measures on customer demand for the
measures). For the direct effects, we expected to observe different results for the participant and
both non-participant groups. For some of the indirect effects, the differences we looked for were
between customers who had adopted the measures and those who had not, and whether they had
participated in a program or not.

The contractor and distributor data allowed testing the hypotheses that related primarily to
supply-side actors. The same general approach applied: some of the hypotheses involved direct
effects of the Program and others involved indirect effects that were expected to be observed as a
result of customer demand and other factors that could be separated from the direct Program
effects.

2.2 PROGRAM MARKET EFFECTS

In this subsection we provide a summary of our assessment of Program market effects. We
analyzed the market effects and have presented the findings organized around the hypotheses that
emerged in conjunction with the Program theories shown in Figure 2-1 and Figure 2-2. Section 3
discusses the hypotheses in detail, while our detailed assessment of each hypothesis is provided
in Section 7.

Our assessment of the Program’s market effects are summarized in Tables 2-2 and 2-3. The first
table summarizes the findings for the downstream Program and the second presents findings for
the_upstream Program. The second column in each table provides a summary assessment of the
extent of the evidence that was available to test each hypothesis. The extent of the evidence
depended on the types of data that were available and the quality of the information. In some
cases, it was too early in the Program, particularly the upstream Program, to have much
information available. The third column provides a summary assessment of how strongly the
evidence supported the hypothesis. The degree to which each hypothesis could be confirmed by
this study depended on both factors—the extent and strength of the evidence. For example, a
hypothesis would be well supported by our results if both extensive evidence was available and
the evidence provided strong indications that the hypothesized cause-effect relationship was
occurring. Hypotheses would be only partially confirmed if either there was extensive evidence
that was weakly supportive (or contradictory) or there was very little evidence but what was
available supported the hypothesis. In cases where available evidence was very limited because
it was too early to collect extensive evidence or other sources of information might be required,
we could not draw any overall conclusions about the validity of the hypothesis.
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2.2.1 Downstream Program Effects

As shown at the bottom of Table 2-2, our overall assessment of the downstream component of
the 1998 Express Efficiency Program was that it appeared to have resuitederate effects

among end-user participants'he majority of the hypotheses for which evidence of effects

existed were associated with end users; conversely, there were few effects of the downstream
portion of the Program that could be observed on the supply-side. Although we observed a
number of differences among our end-user comparison drthgigoint to program-induced

effects, there were two caveats to this finding. First, because we had no opportunity to observe
the characteristics of end-user participants before they entered the 1998 Program, we could not be
sure that the differences in the indicators of interest were attributable exclusively to the Program
and not the fact that participants self-selected into the Program because they already possessed
the desired characteristics (see Section 7 for further discugdsi®egond, the absolute

participation level for the 1998 Program was low enough to beg the question as to whether any
program-induced effects could have spread among the overall population by the time this study
was conducted. Small/medium participants in the 1998 Express Efficiency Program represented
0.5 percent of the PG&E small/medium population of customers and 1.9 percent of the PG&E
small/medium energy usage. This level represented a significant drop in participation compared
with the Retrofit Express Program: In 1994, the number of unique sites participating was 5,670
and between 1995 and 1997 the number fluctuated between about 3,800 and 4,500; in 1998,
however, the number of unique sites participating dropped to less than 1,400. In contrast, it was
estimated that a cumulative total of about 27,000 establishments representing approximately

64 percent of PG&E-territory floorspace participated in all of PG&E’s C&I rebate programs
between 1992 and 1996Given the relatively low penetration levels in 1998 (1.9 percent of
energy usage and 0.5 percent of facilities), it is unlikely that significant spillover leading to
broad-based market effects would have been generated.

The lack of near-term effects among supply-side actors was likely attributable to the fact that the
Program was very small in 1998, particularly in comparison to previous years. For example,
two-thirds of lighting contractors interviewed stated they were unfamiliar with the current
program, even though many indicated they participated (indirectly since rebates went to end
users) in previous years. Thus, it was difficult to make a case that the 1998 Program itself had a
strong direct influence on contractors. On the other hand, the supply-side actors interviewed
continued to report that they promoted efficient lighting products routinely and would continue to
do so without rebates. This aspect of our findings confirmed the results of the PG&E/SDG&E
Commercial Lighting Market Effects Study, which indicated that the 1992 to 1996 rebate

1The comparison groups are: end-user participants, in-territory non-participants, and end users in states with lowdisstoric le
of DSM or market transformation programs.

2 Note that we have developed self-selection models as part of this Study and made other analytical attempts to identify and
control for this possibility. This information is presented in Section 7. Even so, the possibility of self-selectioala#ribut
to unobserved factors cannot be ruled out.

3 Source: PG&E/SDG&E Commercial Lighting Market Effects Studyote that the figures quoted are for the entire commercial
population, i.e., including customers above 500 kW.
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programs had an important impact on supply-side actors, and indicated that the effects might be
sustainable (at least for larger customers). The downstream component of the 1998 Express

SUMMARY OF RESULTS

Program appeared to be have fed if any,incremental effectson contractors and distributors
but continued to positively influence participating end users.

Table 2-2
Summary of Market Effects Assessment of the Downstream Component of the 1998
Express Efficiency Program for Customers <500 kW

H7. Program rebates increase customer confidence
in measure performance

Hypotheses Extent of Evidence Strength of Evidence

Supply-Side Actors
H1. Program promotion to suppliers increases Limited Moderate
supplier awareness/knowledge of energy efficiency
H2. H1 leads to increased supplier marketing of Limited Weak
energy efficiency
H11. H10 leads to increased supplier marketing of Limited Weak*
efficiency measures
H13. H11 leads to vendors/ contractors benefiting Limited Weak*
from sales and installation of efficiency measures.
H17. H13 and H14 lead to increased supply and lower Moderate Moderate
costs of efficiency measures
Customers
H3. H2 leads to increased customer Moderate Strong
awareness/knowledge and lower information costs for
efficient measures
H4. Program promotion/ marketing to customers Moderate Strong
increases awareness/knowledge of energy efficiency
and lowers information costs for efficient measures
H5. Program promotion/ marketing to customers Moderate Limited
increase customer use of long-term investment
analysis or criteria for efficiency measures
H6. Program promotion/ marketing to customers Limited Moderate
provides customers with independent, objective
measure information

Limited Moderate

4 That is, incremental to those effects previously documented in the study cited above.
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Table 2-2 continued.

Hypotheses Extent of Evidence Strength of Evidence
H8. Program rebates reduce need-for-financing Moderate Weak
barrier
H9. Program rebates reduce cost barrier for lessees Moderate Weak
H10. H4-H9 lead to increased customer efficiency Extensive Moderate
measure adoption in short term
H12. H10 leads to customers having positive Extensive Strong

experiences with the efficiency measures they

implement

H14. H12 leads to customers who adopt efficiency Moderate Moderate
measures communicating benefits to others

H15. H14 leads to customers communicating to Moderate Moderate
suppliers about interest in efficiency measures (H1)

H16. H12 and H14 lead to increased customer long- Limited Limited

term demand for measures

Customers & Supply-Side Actors

H18. H16 and H17 lead to increased market for Moderate Moderate
efficiency measures
OVERALL FOR DOWNSTREAM PROGRAM Moderate Moderate

*Although the evidence associating these hypothesized effects directly to the 1998 Express Efficiency Program was
judged to be weak, the preceding years of the Retrofit Express Programs had relatively strong effects. Thus, it would
be difficult for the 1998 to generate effects incremental to the previous supply-side effects, particularly given the small
size of the Program in 1998.

2.2.2 Upstream Program Effects

As shown at the bottom of Table 2-3, we broke our overall assessment of the upstream
component of the 1998 Express Efficiency Program into two parts. For the near term, it appeared
that the data supported the conclusion that the Program had resufteddrate effectsin terms

of long-term effects, we have concluded the extent and strength of the evidence indicated that the
Program has hdinited effects

The contractor and distributor interviews suggested the Program-related awareness and behavior
differed between the two supply-side actor groups. Most PG&E-area contractors were not aware
of the 1998 Program, while most distributors were. This was not surprising given that the
upstream Program targeted HVAC distributors. Because awareness and knowledge of energy
efficiency were high in both the PG&E and comparison areas and there was limited Program
awareness, we concluded that the Program had not increased awareness and knowledge
significantly. Similar results applied to product performance uncertainty. Although the rebate
reduced distributor costs, the evidence was limited that these savings were passed along through
the supply chain. On the other hand, there was evidence suggesting that the Program had
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Table 2-3
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Summary of Market Effects Assessment of the Upstream Component of the 1998 Express
Efficiency Program

measures

Hypotheses Extent of Evidence Strength of Evidence
Supply-Side Actors
H1. Program promotion/marketing to suppliers increases supplier Limited Limited for Distributors/Weak
awareness/knowledge of energy efficiency and lowers cost of for Contractors
getting information
H2. Program promotion/ marketing to supply-side actors reduces Limited Limited for Distributors/Weak
uncertainty about product performance for Contractors
H3. Rebate reduces supplier costs Limited Limited
H4. H1, H2, and H3 lead to increased stocking of efficient units Moderate Moderate
H5. H1-H4 and H9 lead to increased vendor/contractor short-term Moderate Strong
demand
H6. H1-H3 and H5 lead to vendors/ contractors promoting high Extensive Strong
efficiency units
H7. H5 leads to increased near-term installations of efficient units Moderate Strong
H10. H7 leads to vendor/ contractor/distributor satisfaction with Moderate Moderate
sales and installation of high-efficiency products
H11. H10 and H13 lead to positive communications to vendors/ None Undetermined
contractors/distributors about performance, sales, and installation
of efficiency measures.
H12. H10 and H11 lead to increased supply and lower prices for Very Limited Limited
efficiency products
Customers
H8. Promotion to customers increases customer Very Limited Undetermined
awareness/knowledge of efficient measures
H9. H8 and H6 lead to increased customer demand for efficient Limited Weak
measures
H13. H7 leads to customer satisfaction with efficient products Limited Moderate
H14. H10 and H13 lead to positive communications to customers Limited Moderate
about efficiency measures
H15. H13 and H14 lead to increased customer long-term and Very Limited Weak
aggregate demand for efficiency measures
Customers & Supply-Side Actors
H16. H12 and H15 lead to increased market for efficiency Very Limited Limited

OVERALL FOR UPSTREAM HVAC PROGRAM

Moderate for Near-
Term Effects

Limited for Long-Term
Effects

Moderate for Near-Term
Effects

Limited for Long-Term
Effects
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resulted in increased stocking of high-efficiency units and that contractor demand, installations,
and promotion of high-efficiency A/Cs was higher in the PG&E area. Similarly, overall
satisfaction with sales and installation of high-efficiency units was higher in the PG&E area. We
had no information from the interviews about whether the Program had led to increased positive
communications by suppliers about high-efficiency units.

Overall, the information from customers on the upstream Program effects was limited. Because
the Program targeted distributors, there was little reason to expect significant market effects on
the customer side unless the effects carried through the supply chain. As observed above for the
supply side, however, the energy-efficiency message promoted by the upstream Program did not
appear to extend much beyond the distributors. The customer survey data did not contradict the
supply-side findings. Generally, the evidence of Program effects on customers was quite limited.
Evidence of effects was highest for customer satisfaction with high-efficiency A/Cs and positive
communications about energy-efficient measures and this was consistent with results for the
downstream Program.

The effects for which the extent and the strength of the evidence were most significant involved
near-term changes in the market. As noted earlier, because our data applied to the first year of
the upstream Program it was unlikely that significant long-term market effects would be
observed and this was borne out by the data. The information did suggest that near-term effects
that could lead to long-term market changes were observable. As discussed in Section 7, it also
identified some links in the causal change that would need to be strengthened to increase the
likelihood of fundamental market changes.

2.2.3 End User Modeling Results

We conducted modeling analyses that addressed several of the important issues suggested in the
preceding subsections. We summarize these results here, with more details provided in
Section 7.5 and Appendix B.

In all, we selected 11 of the same relationships examined in the detailed downstream Program
market effects discussion (see Section 7.3) for further analysis using statistical modeling. The
purpose was twofold: to attempt to control for possible self-selection bias and to provide
additional evidence for assessing the market effects hypotheses. These analyses were based on
customer survey responses to questions regarding market barriers, attitudes toward and
knowledge of energy efficiency, diffusion of information, and organizational polibietesting

these relationships, three comparisons were made to examine imnpedgatan effects and
immediatemarketeffects.

As presented in Section 7.5, these results provided support for the existence of both program and
market effects. The participant/in-state comparison yielded 3 statistically significant program
effects. The participant/out-of-state comparison yielded 8 statistically significant program
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effects. Finally, the in-state/out-of-state comparison yielded 6 statistically significant market
effects.

Two factors should be noted when considering these results in comparison with those results
summarized in Tables 2-2 and 2-3. First, the previous results usually were based on more than

just the responses to a single survey question in that they drew upon additional information
(principally, the supply-side interview results). Second, some of the previous results were based

on specific subgroups of respondents (such as measure adopters and non-adopters) rather than the
entire groups used in the modeling analyses reported here, so the results are not completely
comparable.

Overall, the modeling results agreed with the results presented in Table 2-2 and 2-3 in 73 percent
of the specific cases analyzed. We believe, therefore, that these results generally provide
additional support for the market effects and hypotheses findings discussed earlier and partially
alleviate concerns about self-selection bias having an overriding influence on the determination
of Program and market effects. In conclusion, the modeling analysis provides a complementary
and more guantitative technique to this study of the Program’s effects. Although it generally
provided more evidence supporting the findings presented earlier, it also revealed areas that
would be worth exploring further to determine why the two approaches produced differences.

2.3 SUMMARY OF MARKET INFORMATION
In this subsection, we present summaries of results of the primary research activities conducted
for this Study. These summaries are organized as follows:

* General Supply-side Characteristics and Trends

» Efficiency-related Supply-Side Results

* Summary of Results from End User Surveys

* Summary of Market Barriers

2.3.1 General Supply-Side Characteristics and Trends

Summaries of the key market characterization-related results from the supply-side interviews
conducted for this Study are presented in the subsections that follow.

HVAC

The following bullets summarize the key results from our interviews with HVAC contractors and
distributors that concemeneralmarket characteristics (efficiency-related results are presented
subsequently):

* Approximately 40 percent of the small and only four percent of the large HVAC
contractors that we screened for interviews from the D&B sample frame reported they did
not serve the commercial packaged unit market.
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For the population captured by our surveys, we estimate that small contractors install
roughly three quarters of all the commercial package units in PG&E'’s service territory.
large contractors, though representing only two percent of firms, account for about one-
fifth of the packaged unit installations. The numbers are similar for the nation.

Packaged unit-related sales represented 37 and 40 percent of revenues for PG&E
contractor and distributor sales, respectively.

Contractors were asked to identify trends in the packaged HVAC market over the past
three years. Contractors in the PG&E territory tended to focus more on technical changes
that have occurred in the industry but, in general, there was no real consensus around
these trends or obvious differences when compared with the Low-DSM respondents.
Similarly, technical changes were the most cited trend for the next three years, but again
no strong consensus or differences were clear.

Lighting

Results from our interviews with lighting contractors and distributors that cogeasral
market characteristics are presented below (efficiency-related results are presented subsequently):

2.3.2

For the population captured by our surveys, small contractors account for approximately
98 percent of the firms but only about 63 percent of commercial lighting revenues
throughout PG&E’s service territory. Large contractors represent only 2 percent of the
firms but account for over a third of the revenues. The numbers are similar for the nation.

Both in and out of PG&E’s Territory, the biggest trend over the past three years was
reportedly the increased usage of efficient lighting. Technical improvements were cited
by a majority of contractors as the second most important trend. Specific examples
included the debut of the T5 lamp, improved color rendition in fluorescent lamps,

reduced ballast noise, longer lamp life, a greater variety of shapes and styles of CFLs and
CFL fixtures, and better low-mercury lamps.

Distributors also said that the increased usage in efficient fluorescent lighting was the
Number 1 trend, but code changes and improvements were also frequently cited as an
important trend. EPA programs, Title-24, and other local codes were mentioned by 60%
of PG&E Territory distributors and 20% of Low-DSM States distributors as the second-
most important trend.

Efficiency-Related Supply-Side Results
HVAC

Interviews were conducted with 45 contractors (26 in PG&E Territory and 19 in Low-DSM
States) and 21 (10 in PG&E Territory and 11 in Low-DSM States) distributors involved in the
HVAC market. Complete analysis of these interviews is presented in subsection 6.3. The
highlights of these interviews are summarized below.
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» Distributors in PG&E'’s territory stock much more qualifying high-efficiency packaged
HVAC units that distributors in Low-DSM States. For units less than 5.4 tons, 100% of
PG&E-Territory distributors stock them compared with 27% for Low-DSM States. For
units between 5.4 tons and 11.3 tons its 90% compared with 18%. Larger units make up
a much smaller portion of the packaged HVAC market, but the differences in stocking are
still prevalent. For 11.3 - 20 tons, 50% of PG&E Territory distributors stock them,
compared with 9% in Low-DSM States, and for package systems over 20 tons its 30%
compared with 9%.

* By far the most popular packaged unit installed in commercial buildings has a capacity of
5 tons. According to distributors in PG&E's territory, the average cost difference
between a 5-ton standard-efficiency unit and a high-efficiency unit is $335, or $67 per
ton. The distributor estimates ranged from $35 per ton to $140 per ton. The average of
contractor estimates was nearly double at $122 per ton, but is also less credible because
of the large spread in values from $0 to $250 per ton.

* 78% of PG&E Territory distributors said they are recommending qualifying high-
efficiency packaged units more than they were three years ago (compared with 45% in
Low-DSM States). The rebates have made the cost difference between high-efficiency
and standard units negligible, engineers and contractors are demanding them more these
days, and the manufacturers they represent now offer these high-efficiency models. The
remaining 22% say they are recommending high-efficiency about the same.

* PG&E-area contractors and distributors describe themselves as actively promoting high-
efficiency packaged HVAC significantly more than their counterparts in Low-DSM
States. PG&E-area contractors say they promote high-efficiency units 77% of the time
compared with 47% in Low-DSM States, while PG&E-Territory distributors say they
promote high-efficiency units 100% of the time compared with 45% in Low-DSM States.

» Contractors reported that on average 35% of their packaged HVAC sales for five tons or
greater were high-efficiency units, while distributors reported selling all sizes of high-
efficiency units between 31% and 37% of the time. There was also across the board (for
contractor installations and distributor sales in all unit-size categories) increases in the
percentages of units that were high efficiency from 1996 to 1998.

* The main barrier to increased usage of high-efficiency units that contractors and
distributors report on was that the incremental value of the high-efficiency unit is too low
to justify the additional cost.

» Contractors generally felt that the distributor-based program was less effective in
increasing the market share of high-efficiency packaged units; however, distributors
tended to think the opposite was true, that the new program was more effective. Three of
the ten distributors stated, however, that they felt the new distributor-based program is
less effective for increasing the amount of packaged units that are high efficiency.
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Lighting - Compact Fluorescent Lamps

As mentioned previously in this report, because T8 lamps and electronic ballasts were studied in-
depth in the PG&E/SDG&E Commercial Lighting Market Effects Study, our primary research
activities for the current Study were focused on compact fluorescent lamps (CFLs). The
following is a summary of CFL-related results from our supply-side interviews:

Fixtures designed to take advantage of the peculiar shapes of CFLs are more common
than three years ago. The era of trying to get screw-base integral CFLs into fixtures
designed for incandescent lamps is drawing to an end. Designers are using CFLs more
because of the new array of choices in fixtures.

According to lighting contractors, from 1996 to 1998 the penetration of CFLs went from
43% to 63% in the PG&E service territory, and from 19% to 56% in Low-DSM States

(see figure below). Thus, although in-territory penetration continues to increase, the trend
in the comparison area is more dramatic. This is likely attributable to the rapid spillover

to these areas of market effects generated by utility programs in other areas of the country
(including California).

Figure 2-3
Percent of Downlight and Sconce Sales With Compact Fluorescent Lamps
100%

90% +
80% +

O Low -DSM States
m In-Territory

70% + 63%
60% -+
50% +
40% +
30% +
20% +
10% +
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Contractors Contractors Distributors Distributors
1996 1998 1996 1998

Technological barriers to the acceptance of CFLs have lessened considerably in the past
three years. Improvements were noted with respect to buzzing, color rendition, flicker,
and unreliable starting.

When asked whether utility programs contributed to reducing barriers to CFLs,

71 percent of in-territory and 44 percent of Low-DSM State contractors indicated that
they had. In-territory contractors stated that the rebates contributed to increased
awareness, reduced the risk of trying a new technology, and generally jump-started the
market.

Remaining barriers include customer ignorance of the savings potential and variety of
available fixtures, lack of a very bright source, high first costs (bounded rationality and
organizational practices), and in some cases (mostly in the low-DSM area) availability.
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Lighting - T8 Lamps and Electronic Ballasts

Key T8/electronic ballast-related results from our supply-side interviews include the following:

* T8 lamp and electronic ballast usage continue to increase both in PG&E’s territory and in
low-DSM areas. According to distributors in PG&E’s service area, T8s made up 61% of
4-foot linear fluorescent sales in 1998 compared with 44% in 1996. Electronic ballasts
showed the same trend at 63% of all ballast sales in 1998 compared with 37% in 1996.
Reported trends from contractors were similar. Thus, despite decreases in rebate levels,
previously documented market effects (XENERGY, 1998) appear to be sustaining.

* As with CFLs, dramatic increases in T8/electronic ballast penetration are reported by
vendors in the comparison area. Penetration of T8s is reported by distributors to have
increased from 25 to 56 percent between 1996 and 1998. Results for contractors and
electronic ballasts are similar.

The figures below show the long-term trends in T8 lamp and electronic ballast penetration as
reported by lighting distributors:

Figure 2-4
Long-Term Trend of T8 Lamps As Percent of 4-foot Linear Fluorescent Sales
(Based on Distributor Self-Reports from two studies, see footnote)
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Sources: For 1991, 1994, and 1997; XENERGY, 1998. For 1996 and 1998, the current Study.
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Figure 2-5
Long-Term Trend of Electronic Ballast As Percent of 4-foot Ballast Sales
(Based on Distributor Self-Reports from two studies, see footnote)
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Sources: For 1991, 1994, and 1997; XENERGY, 1998. For 1996 and 1998, the current Study.

*  67% of PG&E-area contractors and 90% of contractors in low-DSM states said that
smaller commercial customers lag significantly behind larger ones in adopting T8 lamps
and electronic ballasts. Reasons given center on how larger companies have personnel
dedicated to energy efficiency and have better access to the capital needed to purchase
efficient lighting equipment.

* Only a quarter (28%) of in-territory contractors were aware of the 1998 Express
Efficiency Program - mailed advertisements were the most common way contractors and
distributors learned about the program. In contrast, 85 percent of contractors interviewed
as part of the PG&E/SDG&E Commercial Lighting Market Effects Study were aware of
the previous utility rebate programs (as indicated by the fact that they reported having at
least one project supported by rebates between 1992 and 1996).

2.3.3 Summary of Results from End-User Surveys

Selected findings from the customer surveys are highlighted in the following discussion. The
major findings are organized as follows: general findings; key findings for Program participants;
findings that differed significantly between participants and the non-participant groups; and
findings that differed significantly between PG&E-area customers (both participants and non-
participants) and low-DSM state customers.

The following general findings applied to all customer groups:
* At least three-fourths of the customers said that they agreed that businesses should

actively consider energy-efficiency investments and 85% or more said that energy
efficiency was at least somewhat important to their decision-makers.
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* However, less than 29% of all groups said that their firm had a policy for selecting
energy-efficient equipment.

Key findings for Program participants were the following:

* Only 58% of the Program participants that were interviewed actually reported that they
had participated in the Program.

* T-8s were installed by 34% of participants and were by far the most common measure
installed under the Program.

» Participants said that the Program had a very strong influence on their decision to install
energy-efficiency measures, but when asked whether they would have made the change
anyway about half said that they would have.

* A majority of participants said that the Program was very important in overcoming cost
barriers (63%) and uncertainty about measure performance (55%).

* Forty-five percent (45%) of participants said that the Program had a significant effect on
their use of long-term investment analysis for energy-efficiency measures.

Results that differed significantly between participants and both non-participant groups included
these:

» Participants were almost 40% more likely to say that they would pursue energy-efficient
investments in the future.

» Participants were 15% to 25% more likely than low-DSM state customers to believe that
energy-efficient measures would reduce their utility bill, perform as well or better than
standard products, and provide important benefits other than energy savings.

» Participants were much more likely to disagree with statements that it took too much time
or hassle to get information or select a contractor for energy-efficiency measures or that
the information they obtained was not helpful.

* Low-DSM state customers were twice as likely as participants (32% compared to 16%) to
say that they were not knowledgeable about the availability and performance of energy-
efficiency measures.

» Participants were 50% more likely to say that their experiences with energy-efficiency
measures had increased their confidence that the measures would reduce their utility bills
and, for most measures, participants were more likely to say that they were more satisfied
with their performance.

» Participants were significantly more likely to have installed CFLs, reflectors, setback
thermostats, and occupancy sensors outside of the Program.
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* Although fewer than half of any group of respondents agreed strongly that energy-
efficient equipment was easy to use and understand, participants were nearly twice as
likely to agree than low-DSM state customers.

» Participants were nearly twice as likely as out-of-state customers (52% compared to 29%)
to state that they actively advocated energy efficiency to others, and were about 25%
more likely to say that they regularly heard about energy efficiency from professionals.

Finally, results that differed significantly between both groups of PG&E customers and low-
DSM state respondents included the following:

» Although the majority of all groups agreed, PG&E customers were nearly 20% more
likely to believe that saving energy was part of being a good corporate citizen.

» The share of all PG&E customers (about 50%) who said that they applied long-term
analysis approaches and criteria when making energy equipment investments was about
40% larger than the share of low-DSM state customers who said that they did. Across all
groups, the most common criterion was the payback period.

2.3.4 Summary of Market Barriers

One important step in assessing the market effects is confirmation that barriers the Program is
designed to address actually exist. Although our theory and background information support the
existence and significance of these barriers, we also used the customer survey data to assess the
barriers at an overall level. Based on responses to several questions about generic market
barriers, we ranked the barriers for each customer group. Table 2-4 presents the results.

By inspection of Table 2-4, the top four barriers reported by customers across all customer
groups consistently were the following:

» performance uncertainty,

* asymmetric information and information costs,

* bounded rationality/organizational practices, and
* access to financing.

These significant barriers reported by customers were consistent with those that we identified as
part of the program theory development (see Tables 3-2 and 3-3). Customers reported, however,
that transaction/hassle costs were less significant barriers than we anticipated. The least
significant of the eight barriers identified in Table 2-4 was unavailability of efficient products

and this was consistent with our expectations during theory development. In general, the barriers
as ranked by customers were consistent with our expectations in developing the program
theories.
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Table 2-4
Customer Rankings of Potential Market Barriers
Barrier Program PG&E Area Low-DSM
Participants Non-Participants States
Performance uncertainty—bill savings* 1 1 1
Information costs 5 7 6
Transaction/hassle costs 7 5 5
Asymmetric information* 2 2 3
Asymmetric information/ information costs 6 6 7
Access to financing 4 4 4
Unavailable products* 8 8 8
Bounded rationality/ organizational practices 3 3 2

*Note that tiese rankings are consistent with results obtained in the baseline component of the 1998 NSPC Study
(XENERGY, 1999).

On the supply side, our program theory description suggested that transaction/hassle and
information costs were expected (but not very significant) barriers from the contractor
perspective. The contractor surveys identified too little incremental value for the ad@ethdost
lack of customer awareness as the main barriers to selling CFLs and high-efficiency A/Cs. Lack
of contractor awareness and knowledge was also mentioned as a barrier by HVAC contractors.
These barriers were consistent with the information cost and organizational practices and
bounded rationality barriers. Contractors were also asked about barriers to greater
implementation of VSDs. High costs, limited contractor knowledge, and difficulties associated
with installing this equipment into existing units were all cited as potential barriers. These
barriers were more linked to the unique characteristics of this product. Overall, it appeared that
barriers on the supply side were quite dependent on the specific product and this would probably
be true of the customer barriers &so.

2.4 RECOMMENDATIONS

The recommendations presented below are intended to suggest ways in which the PG&E Express
Efficiency Program might be improved or modified with respect to the small/medium
nonresidential market. The recommendations are not intended to provide specific program

design details, but rather to suggest general areas of improvement upon which we believe policy-
makers and program designers should focus their effdife recommend that those responsible

S We recognize that “first cost” is not an agreed upon market barrier and, in particular, is not included as a barri¢min Eto, e
1996. We do believe, however, that it also is important to report respondents’ assessments of market barriers in their own
terms.

6 The reader should note that supply-side actors were asked about barriers for only selected measures in the survey instruments.
For example, respondents were asked about barriers in the CFL market because of a lack of existing data, but no information
was sought on barriers to selling T-8s because extensive data were available already from prior studies.

7 As evaluators we do not seek to directly participate in the program design process; at the same time, we believe ihis incumbe
upon us to help improve the programs we assess by making suggestions that arise from our direct research activities.
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for setting the Express and overall small/medium nonresidential market objectives, design
mechanisms, and implementation procedures:

1. Improve end-user participants’ retention of Program participation and associated
energy-efficiency benefits

2. Consider increasing funding levels for the small/medium Express Program. Parallel
consideration should be given to consolidating the Express/SPC offering

3. Improve the “trickle down” of Program benefits from Distributors to contractors and
end users for the upstream packaged unit component of the Express Program
4. Continue working to improve outreach and target marketing to supply-side actors and
end users
Detailed discussion of these recommendations is presented in Section 8 of this report.

2-22
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3 PROGRAM THEORY AND HYPOTHESES

3.1 INTRODUCTION AND BACKGROUND

An integral part of the design phase for this Study was development of a program theory, an
essential step under a theory-based evaluation (TBE) approach. TBE is a broad descriptor of an
evaluation approach that has been used in a number of policy fields for some time, and is
especially germane in evaluations of market transformation programs. The first lesson of TBE is
that an evaluation must be fully informed by the causal theory that underlies the program
intervention; Bickman and Peterson note, “Program theory is essential for deciding what to
measure in a program...With a good sense of program theory, the evaluator can move to
observing program process and operation, rather than focusing on simple (and frequently
uninterpretable) outcomes.”

A program theory, or model, provides a framework for understanding the hypothesized
mechanisms through which a program is anticipated to influence, and ultimately transform, the
market. The model provides a basis for structuring data collection and analyzing the data to
determine whether the hypothesized cause-effect relations expected under the program in fact
exist and whether they are working as expected. The model also provides the foundation for
determining which processes are not working as anticipated and merit further attention and
possibly revisions. Many of the early market transformation studies were primarily based upon
combining procedures from demand-side management (DSM) evaluations and concepts from the
Scoping Study

A broader view of factors relating to market transformation was derived from additionally
examining diffusion of innovation theory and its communications implications. Factors of
diffusion from diffusion of innovation theory and elements of communication are examined
alongside the anticipated market barriers and in the selection of indicators of market
transformation (MT) measurement. The difference in emphases betwesgofiieg Studgnd
the diffusion of innovations literature was highlighted in the rebtarket Effects Summary
Studyas duplicated in Figure 331.

1 Bickman, Leonard and Keith Peterson, “Using Program Theory to Describe and Measure Program Quality,” New direction for
Program Evaluation, No. 47, Fall 1990, p. 63.

2 Eto, Joseph, Ralph Prahl, and Jeff Schlegel. 18%coping Study on Energy-Efficiency Market Transformation by California
Utility DSM Programs Earnest Orlando Lawrence Berkeley National Laboratory, LBNL-39058 UC-1322, prepared for The
California Demand-Side Measurement Advisory Committee, Berkeley, CA.

3 Peters, Jane S., Bruce Mast, Patrice Ignelzi, and Lori M. Megdal. ¥@@Bet Effects Summary Study, Final Report, Volume
1, Research Into Action, prepared for The California Demand-Side Measurement Advisory Committee, Portland, OR: pp.
ES-IX
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Figure 3-1
Differences BetweerScoping Studyand
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The most often cited summary of the diffusion of innovation theory is provided by Rogers’
diagram as shown in Figure 3-2.
Figure 3-2
Innovation Diffusion Proces$
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The diffusion of innovations literature provides us with a list of six attributes of the product or
service that influence the rate of diffusion. These rate of diffusion factors were considered in this

4 Rogers, Everett M. 198Diffusion of Innovations4™ Edition, New York, New York: Free Press, pp. 163.
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study, to a limited extent, as important elements in measuring progress towards market
transformation. These six factors are the following:

1. Fulfilment of need: The degree to which a perceived need (economic or social) is filled
by a new product/service as compared to what it replaces.

2. Compatibility: The degree to which the product/service is perceived to be consistent with
existing values, past experience, and needs.

3. Relative advantage: The perceived relative advantage compared to the previous
product/service, including economic, social prestige, convenience, and satisfaction.

4. Complexity: The degree of difficulty of understanding the product/service—more
difficult takes longer for acceptance/adoption.

5. Observability: The degree to which the product can be observed in use fulfilling similar
needs for others

6. Trialability: The degree to which the new product can be tried on an “installment plan” basis.

A sustainable market needs appropriate positive feedback and communication flows. The rate of
adoption also can be aided by the development of champions in the marketing process. Research
in the communications and marketing fields suggest including in our assessment of market
barriers whether a new product/service is developing champions and to what extent there are
positive feedback and reinforcing communications (follow-up available) that support the
commitment portion of the diffusion chain. We have included these two factors in the later
discussion of barriers assessed for this market.

One key step in our approach to analyze the effects of the Express Efficiency Program was to
identify probable market barriers that might impede the adoption of the efficiency products
promoted by the Program. We started with the generic barriers definedSoopieg Study

which are described in Table 3-1 for reference.

Because the Express Efficiency Program has been designed to include distinct components
targeted at customers and supply-side actors, we have developed two program models or theories
that are related, but separable. The following subsections present the two theories that we
developed for the Express Efficiency Program study and discusses the Program interventions,
anticipated market barriers, potential market effects and indicators, and hypotheses linking the
interventions, market barriers, market effects, and indicators.

3.2 DOWNSTREAM PROGRAM THEORY AND HYPOTHESES

This subsection discusses the theory and hypotheses that were developed for the “downstream”
components of the 1998 Express Efficiency Program. The downstream Program components
targeted customers primarily. Based on Program materials and interviews with Program staff, we
developed a model of the downstream portion of the Program as shown in Figure 3-3.

5 Rogers, Everett M., with F. Floyd Shoemaker. 1971. Communication of Innovations: A Cross-Cultural Approach, New York:
Free Press, pp. 137-157.
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Table 3-1
Market Barrier Descriptions

Barrier

Description

Information or

Search Costs

The costs of identifying energy-efficient products or services or of learning about energy-efficient practices,
including the value of time spent finding out about or locating a product or service or hiring someone else to

do so.

Performance

Uncertainties

The difficulties consumers face in evaluating claims about future benefits. Closely related to high search
costs, in that acquiring the information needed to evaluate claims regarding future performance is rarely

costless.

Asymmetric
Information and

Opportunism

The tendency of sellers of energy-efficient products or services to have more or better information about
their offerings than do consumers, which, combined with potential incentives to mislead, can lead to sub-

optimal purchasing behavior.

Hassle or

Transaction Costs

The indirect costs of acquiring energy efficiency, including the time, materials and labor involved in
obtaining or contracting for an energy-efficient product or service. (Distinct from search costs in that it

refers to what happens once a product has been located.)

Hidden Costs

Unexpected costs associated with reliance on or operation of energy-efficient products or services - for

example, extra operating and maintenance costs.

Access to The difficulties associated with the lending industry’s historic inability to account for the unique features of

Financing loans for energy savings products (i.e., that future reductions in utility bills increase the borrower’s ability to
repay a loan) in underwriting procedures.

Bounded The behavior of an individual during the decision-making process that either seems or actually is

Rationality inconsistent with the individual's goals.

Organization
Practices or

Customs

Organizational behavior or systems of practice that discourage or inhibit cost-effective energy-efficiency
decisions - for example, procurement rules that make it difficult to act on energy-efficiency decisions based

on economic merit.

Misplaced or Split

Incentives

Cases in which the incentives of an agent charged with purchasing energy efficiency are not aligned with

those of the persons who would benefit from the purchase.

Product or Service

Unavailability

The failure of manufacturers, distributors or vendors to make a product or service available in a given area

or market. May result from collusion, bounded rationality, or supply constraints.

Externalities

Costs that are associated with transactions, but which are not reflected in the price paid in the transaction.

Non-Externality

Pricing

Factors other than externalities that move prices away from marginal cost. An example arises when utility

commodity prices are set using ratemaking practices based on average costs (rather than marginal).

Inseparability of

Product Features

The difficulties consumers sometimes face in acquiring desirable energy-efficiency features in products
without also acquiring (and paying for) additional undesired features that increase the total cost of the

product beyond what the consumer is willing to pay.

Irreversibility

The difficulty of reversing a purchase decision in light of new information that may become available, which
may deter the initial purchase - for example, if energy prices decline, one cannot resell insulation that has

been blown into a wall.

Source: Eto, et al., 1996.
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SECTION 3 PROGRAM THEORY AND HYPOTHESES

Figure 3-3
Model for “Downstream” Express Efficiency Program
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The “downstream” component of the 1998 Express Efficiency Program included several products
in three main categories: lighting, air-conditioning, and refrigeration. Both because of scope
limitations and the relatively small number of customers opting for some of the covered

measures, we limited our study of the downstream component to lighting measures and a subset
of products related to air-conditioning.
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SECTION 3 PROGRAM THEORY AND HYPOTHESES

Theprimary interventionsof the downstream components were aimed at the customers. As
shown in Figure 3-3, the key interventions included the following:

* promoting and marketing to customers,
» providing rebates to customers, and
* promoting to selected supply-side market actors.

PG&E specified qualifying requirements for each product or measure and rebate amounts for
customers who installed the selected measures in existing buildings. Selectively, PG&E used
various promotions and outreach efforts to supply-side actors to help increase customer
awareness and demand for the covered products.

3.2.1 Market Barriers

Our interviews with Program implementers identified the major barriers that they felt impeded
the adoption of efficiency measures in the two primary markets covered by the downstream
Program—Iighting and air-conditioning products. Based on the taxonomy of market barriers
identified in theScoping Studywe categorized these barriers and made preliminary assessments
of their expected significance.

Table 3-2 summarizes the barriers by market actor for efficient lighting products. Due in large
part to past DSM programs, product unavailability was not considered to be a significant barrier
for lighting products in scope. The major barriers for customers were considered to be costs of
acquiring information, information asymmetries between customers and providers, bounded
rationality , and uncertainty about product performance and the market. The first three of these
barriers were expected to be especially significant for smaller customers. Other customer
barriers were felt to be transaction and hassle costs, access to financing, and lack of relative
advantage as an impediment to diffusion. On the supply side, the expected barriers were
relatively minor and of two types: information costs and transaction/hassle costs.

Table 3-3 provides similar information about market barriers by market actor for efficient

products related to air-conditioning. For purposes of this study, these products were limited to
adjustable speed drives (ASDs) and setback thermostats (packaged air-conditioners are discussed
later in the context of the “upstream” Program component). As with lighting products, product
unavailability was not considered to be a significant barrier in this market. The major barriers for
customers were expected to be costs of acquiring information, information asymmetries between
customers and providers, transaction and hassle costs, bounded rationality , and uncertainty about
product performance and the market. We expected the last barrier to be the most significant
barrier overall. The barriers involving the decision process were expected to be especially
problematic for smaller customers. Access to financing was anticipated to be a moderately
significant customer barrier. For institutional customers, we expected bounded rationality,

access to financing, and hidden costs to be key barriers. On the supply side, the only barrier we
anticipated was transaction/hassle costs.
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Table 3-2
Primary Energy-Efficiency Market Barriers for Lighting Market
Customer Vendor/ Distributor
Contractor
Product/Service Availability
Unavailable
Awareness
Information costs eee | S o0
Asymmetric information eee : S
Decision Process
Transaction/Hassle costs o0 S °
Access to financing o0 S il
Bounded rationality eee | S
Organizational practices ° I
Split incentives D
Perceived Reliability & Uncertainty
Performance & market uncertainty XX
Hidden costs ° |
Inseparability of features
Irreversibility
Feedback/ Communication Network
Championing
Follow-up available °
Rate of Diffusion Factors
Fulfillment of felt need
Compatibility °
Relative advantage (X
Complexity
Observability
Trialability
Key: oeeoeo = Important barrier/ Level impedes market transformation (MT)
X = Moderate barrier/ Moderate impediment for MT
° = Low level barrier/ Some impediment for MT
S = More important for smaller customers
I = More important for institutional customers
D = Depends on building ownership/ budgeting process
for institutional customers.
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Table 3-3
Primary Energy-Efficiency Market Barriers for
Air-Conditioning Related Product Market

Customer Vendor/ Distributor
Contractor
Product/Service Availability
Unavailable
Awareness
Information costs XX
Asymmetric information XX
Decision Process
Transaction/Hassle costs eee | S °
Access to financing X S il
Bounded rationality eee S |
Organizational practices ° I
Split incentives D
Perceived Reliability & Uncertainty
Performance & market uncertainty XX
Hidden costs ° I
Inseparability of features
Irreversibility
Feedback/ Communication Network
Championing
Follow-up available
Rate of Diffusion Factors
Fulfillment of felt need °
Compatibility
Relative advantage °
Complexity
Observability
Trialability
Key: eeoe = Important barrier/ Level impedes market transformation (MT)
oo = Moderate barrier/ Moderate impediment for MT
° = Low level barrier/ Some impediment for MT
S = More important for smaller customers
I = More important for institutional customers
D = Depends on building ownership/ budgeting process
for institutional customers.
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3.2.2 Downstream Program Market Effects and Hypotheses

Figure 3-3 shows the expected effects of the downstream Program. The Program was expected
to have several direct effects, which, in turn, were expected to induce other changes in the
market. All these direct and indirect effects can be formulated as hypotheses about the expected
market effects of the Program.

We separated the effects of the Program into two groups: those that were expected to occur in
the near term as participants installed measures under the Program and those that were expected
to occur over the longer term. The near-term effects were similar to those usually assessed for
conventional DSM programs. Table 3-4 presents hypotheses about the effects of the downstream
component of the Program in the near-term. It also lists the specific market barriers addressed by

the hypothesized effects and the market actors affected.

Table 3-4

Downstream Program Near-Term Hypothesized Effects

Hypotheses

| Description

d3arriers Potentially Addressed

Supply-Side Actors

H1. Program promotion to
suppliers increases supplier
awareness of energy efficiency

Promotion to designers, vendors, etc.
increases supply-side actor awareness
of efficiency, measures, and
performance

e Supply-side information costs

e Supply-side performance
uncertainties

e Supply-side transaction/hassle
costs

H2. H1 leads to increased supplier
marketing of energy efficiency

Increased supply-side actor awareness
increases marketing of measures to

e Supply-side transaction/hassle
costs

customers e Supply-side organization
practices
H11. H10 leads to increased Increased demand convinces supply- e SeeH2

supplier marketing of efficiency
measures

side actors to promote additional
efficiency measures

Customers

H3. H2 leads to increased
customer awareness and lower
information costs for efficient
measures

Supply-side actor promotion, marketing,
and specification of efficient measures
informs customers

e Customer information costs

*  Bounded rationality and
organization practices

« Performance uncertainty

e Hidden costs

H4. Program promotion/ marketing
to customers increases awareness
of energy efficiency and lowers
information costs for efficient
measures

Promotion and information provided by
Program to customers increases their
awareness of efficient measures and
reduces effort required to obtain
information

e Customer asymmetric
information
. See H3

H5. Program promotion/ marketing
to customers increase customer

Customers’ awareness of long-term

investment analysis and criteria

«  Customer performance

uncertainty
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Hypotheses

Description Barriers Potentially Addressed

use of long-term investment
analysis or criteria for efficiency
measures

increases and they incorporate in .
decision-making .

Asymmetric information
Hidden costs

Access to financing
Bounded rationality
Organizational practices

H6. Program promotion/ marketing
to customers provides customers
with independent, objective
measure information

Customers view information provided by | *

Program as objective and reliable,

increasing confidence in measures and | ¢

performance

Customer performance
uncertainty
Bounded rationality

H7. Program rebates increase
customer confidence in measure

performance

Qualification of measure for Program .

rebate provides “stamp of approval”

See H6

H8. Program rebates reduce need-
for-financing barrier

Rebate either makes financing .
unnecessary or more feasible

Customer access to financing

H9. Program rebates reduce cost
barrier for lessees

leased space enough to justify efficient
measure investment

Rebate reduces costs to customers in .

Customer split incentives

H10. H4-H9 lead to increased
customer efficiency measure
adoption in short term

Direct and indirect Program effects lead | ¢
to adoption of Program measures and
demand for additional efficiency
measures

This is the expected outcome
of reducing barriers

As noted, the longer term effects of the Program were identified separately. These effects are

more closely linked to the market transformation role of the Program. These effects and

associated hypotheses are also based on the model of the Program displayed in Figure 3-3. The

hypothesized effects are presented in Table 3-5.

Table 3-5

Downstream Program Long-Term Hypothesized Effects

Hypotheses

| Description

Eiaarriers Potentially Addressed

Supply-Side Actors

H13. H11 leads to vendors/
contractors benefiting from sales and
installation of efficiency measures.

Suppliers increase sales, profits, and
customer satisfaction as a result of
selling/installing efficiency measures.

*  Supply-side actor performance
uncertainty
»  Organizational practices

H17. H13 and H14 lead to increased
supply and lower costs of efficiency
measures

Suppliers increase availability of
measures and lower costs because
they benefit from sales of measures

* This is one of expected long-
term market transformation
outcomes

Customers

H12. H10 leads to customers having
positive experiences with the efficiency
measures they implement

Customers reduce utility bills, save
energy, and experience other benefits
of efficiency measures and are satisfied
overall

*  Customer performance
uncertainty

* Hidden costs

*  Bounded rationality and
organization practices
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Hypotheses Description Barriers Potentially Addressed
H14. H12 leads to customers who Customers tell other potential users *  Customer performance
adopt efficiency measures about positive experiences with uncertainty
communicating benefits to others efficiency measures * Information costs

*  Asymmetric information
e Hidden costs

*  Bounded rationality

*  Organization practices
*  Championing

»  Follow up

H15. H14 leads to customers Customers inform suppliers about e SeeH1
communicating to suppliers about positive experiences with efficiency
interest in efficiency measures (H1) measures and interest in additional

measures in the short run
H16. H12 and H14 lead to increased Program participants increase demand * This is one of expected long-
customer long-term demand for for efficiency measures in the long-run term market transformation
measures and non-participants learn about outcomes

measures and also demand them

Customers & Supply-Side Actors

H18. H16 and H17 lead to increased Customer demand and supply reach »  This is the overall expected
market for efficiency measures equilibrium level higher than in the long-term market
absence of the Program transformation outcome

3.2.3 Downstream Program Hypotheses, Indicators, and Research Activities

To document and explicitly summarize the relationship between the various primary research
activities and the downstream Program hypotheses, we created a matrix of these two critical
dimensions of this study. This matrix is presented for the near-term market effects in Table 3-6.
An important purpose of developing this matrix was to ensure that the data collection and
utilization were implemented in a coordinated and complementary manner.

In the first column of Table 3-6, we list the malypotheseglentified previously for the

downstream component of the Express Efficiency Program. In the next column, we summarize a
set of specifianarket effects indicatothat were constructed to aid in the development of the
survey instruments necessary for this study. The market effects indicators articulate specific
factors that were measured in this study and could be tracked in future evaluations. Analyses of
changes in these metrics will serve as empirical evidence for determining whether or not the
hypotheses in question are supportable or should be rejected.

The remaining columns identify the key sources of information for this study. The usefulness of
each source in addressing the indicators is shown symbolically in the table. No entry indicates
that the source was not designed or was not considered to be a likely source of information for
the given indicator.
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Table 3-6
Downstream Program Near-Term Hypotheses, Indicators, Information Sources
Program
Customer Contractor/Distributor Information/
Hypotheses Market Effects Indicators Surveys Interviews Other Sources
Low-DSM
PG&E Area States
SUPPLY-SIDE ACTORS
H1. Program promotion to suppliers [+ Increased awareness of efficiency products oo oo °
increases supplier awareness of
energy efficiency
H2. H1 leads to increased supplier |+ Increased marketing and promotion of ) X X
marketing of energy efficiency efficient products
H11. H10 leads to increased supplier|s  Increased customer demand for high- ) X X
marketing of efficiency measures efficiency products
* Reduced market barriers for efficient products
* Increased importance of high-efficiency
products to remain competitive
CUSTOMERS
H3. H2 leads to increased customer |+  Increased availability of efficiency information (X ° °
awareness and lower information from suppliers
costs for efficient measures « Increased confidence in supplier efficiency
information
H4. Program promotion/ marketing to|s  Increased knowledge and awareness of oo ° ° °
customers increases awareness of efficiency measures
energy efficiency and lowers * Increased understanding of potential
information costs for efficient energy/utility bill savings
measures e Reduced information barriers
* Increased realism of assessment of energy
efficiency and potential for improvements
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Program
Customer Contractor/Distributor Information/
Hypotheses Market Effects Indicators Surveys Interviews Other Sources
Low-DSM
PG&E Area States
H5. Program promotion/ marketing to|s  Increased use of long-term investment oo °
customers increase customer use of analyses/criteria
long-term investment analysis or
criteria for efficiency measures
H6. Program promotion/ marketing tos  Customers consider Program information to oo °
customers provides customers with be trustworthy
independent, objective measure e Program information provides increased
information confidence in performance of efficiency
measures
H7. Program rebates increase ¢ Availability of rebate provides increased oo
customer confidence in measure confidence in measure performance
performance
H8. Program rebates reduce need- |+ Reduced effect of first-cost barrier oo
for-financing barrier * Increased availability of funding for efficiency
measures
H9. Program rebates reduce cost ¢ Reduced effect of measure cost on lessee .
barrier for lessees efficiency investments
H10. H4-H9 lead to increased * Increased adoption of single and multiple (X . ) oo
customer efficiency measure efficiency measures in short term
adoption in short term
e o indicates source is of primary importance for indicator, e indicates secondary importance
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We created a second matrix to address the longer-term effects anticipated from the downstream Program. The information is

PROGRAM THEORY AND HYPOTHESES

presented in Table 3-7 in the same format as the near-term effects shown in Table 3-6.

Table 3-7
Downstream Program Longer-Term Hypotheses, Indicators, Information Sources
Contractor/Distributor Program
Customer Interviews Information/
Hypotheses Market Effects Indicators Surveys Other Sources
Low-DSM
PG&E Area | States
SUPPLY-SIDE ACTORS
H13. H11 leads to vendors/ * Increased profits oo °
contractors benefiting from sales and|*  Improved customer relations
installation of efficiency measures.
H17. H13 and H14 lead to increased |*  Increased availability of efficient products ° X ° °
supply and lower costs of efficiency |*»  Reduced prices of efficient products
measures
CUSTOMERS
H12. H10 leads to customers having|s  Increased satisfaction with performance of X
positive experiences with the efficient measures
efficiency measures they implement |+  Increased other benefits of efficiency
measures
H14. H12 leads to customers who |+  Increased communication to peers about X

adopt efficiency measures
communicating benefits to others

positive aspects of efficiency measures

H15. H14 leads to customers
communicating to suppliers about
interest in efficiency measures (H1)

Increased customer feedback to suppliers
about interest in efficiency measures

H16. H12 and H14 lead to increased
customer long-term demand for

measures

Increased and sustained long-term demand
for efficiency measures
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SECTION 3
Contractor/Distributor Program
Customer Interviews Information/
Hypotheses Market Effects Indicators Surveys Other Sources
Low-DSM
PG&E Area | States
CUSTOMERS & SUPPLY-SIDE
ACTORS
H18. H16 and H17 lead to increased |+  Established market for increased sales of ° ° . °
market for efficiency measures efficient products
e o indicates source is of primary importance for indicator, e indicates secondary importance
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3.3 UPSTREAM PROGRAM THEORY AND HYPOTHESES

This subsection discusses the theory and hypotheses that were developed for the “upstream”
components of the Express Efficiency Program. The upstream Program components are those
targeted at upstream market actors. In the 1998 Program, the Program addressed motor vendors
and HVAC distributors for sales of high-efficiency products. As noted earlier, the scope of this
report precluded studying the motors market, but did address the high-efficiency packaged air-
conditioner element of the Program. Based on Program materials and interviews with Program
staff, we developed a model of the upstream portion of the Program as shown in Figure 3-4.

The upstream component of the 1998 Express Efficiency Program included two products:
motors and packaged air-conditioners (A/Cs). As noted earlier, our scope permitted only a study
of the A/C portion of the Program. Tpemary interventionsof the upstream component were
aimed at the distributors. As shown in Figure 3-4, the key interventions included the following:

e promoting to customers,
» promoting and marketing to A/C distributors, and
» providing rebates to distributors.

PG&E specified qualifying requirements for each A/C product and distributor rebates based on
the capacity of the A/C. The Program marketing materials included information to customers
encouraging them to ask suppliers about the availability of qualifying units.

3.3.1 Market Barriers

Our interviews with Program implementers identified the major barriers that they felt impeded

the adoption of efficiency measures in the packaged A/C market. As before, we categorized these
barriers and made preliminary assessments of their expected significance. Table 3-6 summarizes
the barriers by market actor for packaged A/C products. Unlike the products/measures discussed
earlier, unavailability has presented a significant barrier in the high-efficiency A/C market. This
has occurred throughout the supply chain, from manufacturers all the way to customers. A
second barrier that cuts across all market actors is uncertainty. For customers, it is primarily
performance uncertainty. Vendors/contractors and distributors also face uncertainties in terms of
equipment performance, but probably a bigger uncertainty on the supply side involves the market
for efficient A/Cs. This uncertainty about market demand for efficient products influences
distributors and vendors to minimize their inventory of efficient units and this contributes to the
unavailability of efficient A/Cs. Another major customer barrier is the cost of acquiring reliable,
understandable information on A/C efficiencies. Customer decision-making and organizational
practices (e.g., replacing A/Cs with the identical or similar type of unit) are also thought to be
significant barriers in this market. Because packaged A/Cs require a large investment, customers
also face difficulties financing the purchase of more efficient, more costly units. This is related
also to a significant diffusion factor market barrier—trialability: it is difficult and costly to gain
experience with an efficient A/C. It also can be difficult to find opportunities to observe or learn
from others’ experiences with high-efficiency units.
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Figure 3-4
Model for “Upstream” Express Efficiency Program
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Table 3-8
Primary Energy-Efficiency Market Barriers for Packaged A/C Market
Customer Vendor/ Distributor
Contractor
Product/Service Availability
Unavailable XX XX XX
Awareness
Information costs XX
Asymmetric information
Decision Process
Transaction/Hassle costs °
Access to financing o0 S il
Bounded rationality XX
Organizational practices XX ° °
Split incentives D
Perceived Reliability & Uncertainty
Performance & market uncertainty (XX XX XX
Hidden costs ° |
Inseparability of features
Irreversibility
Feedback/ Communication Network
Championing
Follow-up available °
Rate of Diffusion Factors
Fulfillment of felt need
Compatibility
Relative advantage
Complexity °
Observability X
Trialability o0
Key: eeoeo = Important barrier/ Level impedes market transformation (MT)
X = Moderate barrier/ Moderate impediment for MT
° = Low level barrier/ Some impediment for MT
S = More important for smaller customers
I = More important for institutional customers
D = Depends on building ownership/ budgeting process
for institutional customers.
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3.3.2 Upstream Program Market Effects and Hypotheses

Figure 3-3 illustrated the expected direct and indirect effects of the upstream Program. As
before, we separated the effects of the upstream Program into two groups: those that were
expected to occur in the near term as high-efficiency A/Cs were sold and installed under the
Program and those that were expected to occur over the longer term. Table 3-9 presents
hypotheses about the effects of the upstream component of the Program in the near term. It also
lists the specific market barriers addressed by the hypothesized effects and the market actors

affected.

Table 3-9

Upstream Program (Packaged A/C) Near-Term Hypothesized Effects

Hypotheses

| Description

dSarriers Potentially Addressed

Supply-Side Actors

H1. Program promotion/marketing
to suppliers increases supplier
awareness of energy efficiency and
lowers cost of getting information

Promotion to designers, vendors, and
contractors increases awareness and
reduce their information costs.
Promotion to distributors increases
awareness of efficient products.

Supply-side information costs
Performance uncertainties
Transaction/hassle costs

H2. Program promotion/ marketing
to supply-side actors reduces
uncertainty about product
performance

Promotion/ marketing provides “stamp
of approval” and increases confidence
in product

Supply-side Information costs
Organizational practices

H3. Rebate reduces supplier costs

Distributor rebate makes efficient
product costs comparable with standard
products and this carries through supply
chain

This is a direct effect of the
Program

H4. H1, H2, and H3 lead to
increased stocking of efficient units

Distributors are convinced of
performance of high-efficiency units and
incur no added costs to stock them

Supply-side unavailability
Organizational practices
Customer unavailability

H5. H1-H4 and H9 lead to
increased vendor/contractor short-
term demand

Vendors/contractors are convinced of
benefits of high-efficiency units and
incur little or no risk to demand them

Supply-side transaction/hassle
costs

Organizational practices
Unavailability

Market uncertainty

H6. H1-H3 and H5 lead to vendors/
contractors promoting high
efficiency units

Vendors/contractors inform customers
about and recommend high-efficiency
units

Supply-side unavailability
Customer unavailability
Information costs
Championing

Complexity

H7. H5 leads to increased near-

Vendors/contractors sell and install

This is a desired Program

term installations of high-efficiency | more high efficiency units in the near outcome
units term
Customers
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Hypotheses

Description

[

Barriers Potentially Addressed

H8. Promotion to customers
increases customer awareness of
efficient measures

General Program promotions and
materials increase customer awareness
of efficient measures

e Customer information costs

«  Bounded rationality and
organization practices

e Performance uncertainty

e Hidden costs

H9. H8 and H6 lead to increased
customer demand for efficient
measures

Increased customer awareness leads to
increased demand on vendors/
contractors for efficient products

e Customer bounded rationality
and organizational practices
e Supply-side market

uncertainty

The longer term effects expected from the Program were identified separately. As noted before,
these effects are more closely linked to the market transformation role of the Program. These
effects and associated hypotheses also are based on the model of the Program displayed in Figure

3-4. The hypothesized effects are presented in Table 3-10.

Table 3-10

Upstream Program (Packaged A/C) Long-Term Hypothesized Effects

Hypotheses

| Description

dSarriers Potentially Addressed

Supply-Side Actors

H10. H7 leads to vendor/
contractor/distributor satisfaction
with sales and installation of high-
efficiency products

Supply-side actors increase profits,
market share, and customer satisfaction
from selling high-efficiency units

e Supply-side market
uncertainty
e Organizational practices

H11. H10 and H13 lead to positive
communications to vendors/
contractors/distributors about
performance, sales, and installation
of efficiency measures.

Suppliers and customers make supply-
side actors aware of positive
experiences with efficiency measures
and peers make supply-side actors
aware of benefits of selling/installing.

e Supply-side actor performance
uncertainty
«  Market uncertainty

H12. H10 and H11 lead to
increased supply and lower prices
for efficiency products

Vendors/contractors/distributors
increase efficient product availability
and lower prices

e This is one of expected long-
term market transformation
outcomes

Customers

H13. H7 leads to customer
satisfaction with high-efficiency
products

Customers experience desired energy
and utility bill savings and satisfactory
performance and other benefits of
efficiency products

e Customer performance
uncertainty

e Hidden costs

e Complexity

H14. H10 and H13 lead to positive
communications to customers
about efficiency measures

Suppliers and customers make
customers aware of positive
experiences with efficiency measures

e Customer performance
uncertainty

*  Bounded rationality

e Organizational practices

e Championing

e Observability
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Hypotheses Description Barriers Potentially Addressed

H15. H13 and H14 lead to Customer satisfaction and positive e This is one of expected long-
increased customer long-term and feedback increases demand of adopting term market transformation
aggregate demand for efficiency customers and number of adopters outcomes

measures

Customers & Supply-Side Actors

H16. H12 and H15 lead to Customer demand and supply reach e This is the overall expected
increased market for efficiency equilibrium level higher than in the long-term market
measures absence of the Program transformation outcome

3.3.3 Upstream Program Hypotheses, Indicators, and Research Activities

Table 3-11 presents the relationships between the various primary research activities and the
upstream Program hypotheses for the near-term effects of the Program. As before, the first
column of Table 3-11 lists the majoypotheseglentified for the upstream component of the
Express Efficiency Program. In the next column, we summarize a set of speriiet effects
indicatorsthat were constructed to focus the development of the survey instruments necessary
for this study. The market effects indicators articulate specific factors that were measured in this
study and could be tracked in future evaluations. The remaining columns identify the key
sources of information for this study. The usefulness of each source in addressing the indicators
is shown symbolically in the table. No entry indicates that the source was not been designed or
was not considered to be a likely source of information.
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Table 3-11
Upstream Program (Packaged A/C) Near-Term Hypotheses, Indicators, Information Sources
Contractor/Distributor Program
Customer Interviews Information/
Hypotheses Market Effects Indicators Surveys Other Sources
PG&E Area | Low-DSM
States
SUPPLY-SIDE ACTORS
H1. Program promotion/marketing to [+  Increased awareness of efficiency products ° . °
suppliers increases supplier * Reduced costs of getting information on
awareness of energy efficiency and efficiency products
lowers cost of getting information
H2. Program promotion/ marketing to|s  Increased confidence in efficiency product oo X3
supply-side actors reduces performance
uncertainty about product
performance
H3. Rebate reduces supplier costs |+ Reduced costs of efficient products oo . .
throughout supply chain
H4. H1-H3 lead to increased stockingls  Increased distributor stocking of efficient oo X3
of efficient units products
* Increased vendor/contractor stocking of
efficient products
H5. H1-H4 and H9 lead to increased |»  Increased vendor/contractor demand for X X
vendor/contractor short-term demand efficient products
H6. H1-H3 and H5 lead to vendors/ |+  Increased marketing and promotion of X ')
contractors promoting high efficiency efficient products to customers
units
H7. H5 leads to increased near-term |+  Increased installations of high-efficiency X '
installations of high-efficiency units products
CUSTOMERS
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Contractor/Distributor Program
Customer Interviews Information/
Hypotheses Market Effects Indicators Surveys Other Sources
PG&E Area | Low-DSM
States

H8. Promotion to customers e Increased customer awareness of efficient ° °

increases customer awareness of products

efficient measures ¢ Increased customer understanding of

potential energy/utility bill savings

H9. H8 and H6 lead to increased e Increased customer demand for efficient oo . °

customer demand for efficient products

measures

e o indicates source is of primary importance for indicator, e indicates secondary importance
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We created a second matrix to address the longer-term effects anticipated from the upstream Program. The informatted is presen
Table 3-12 in the same format as the near-term effects shown in Table 3-11.

Table 3-12
Upstream Program (Packaged A/C) Long-Term Hypotheses, Indicators, Information Sources

Customer Contractor/Distributor Program Implementer
Hypotheses Market Effects Indicators Surveys Interviews Interviews
PG&E Area | Low-DSM States

SUPPLY-SIDE ACTORS

H10. H7 leads to vendor/ * Increased profits ° °

contractor/distributor satisfaction with Improved customer relations

sales and installation of high-

efficiency products

H11. H10 and H13 lead to positive |+  Increased supply-side actor communications
communications to vendors/ to other supply-side actors about benefits of
contractors/distributors about high-efficiency products

performance, sales, and installation
of efficiency measures.

H12. H10 and H11 lead to increased
supply and lower prices for efficiency

Increased availability of efficient products . ° ° .

Reduced prices of efficient products

products

CUSTOMERS

H13. H7 leads to customer * Increased satisfaction with performance of oo

satisfaction with high-efficiency efficient measures

products * Increased other benefits of efficiency

measures

H14. H10 and H13 lead to positive |+  Increased communication to other customers °

communications to customers about about positive aspects of efficiency measures

efficiency measures

H15. H13 and H14 lead to increased |+  Increased demand by participating customers )

customer long-term and aggregate for other efficiency measures
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Customer Contractor/Distributor Program Implementer
Hypotheses Market Effects Indicators Surveys Interviews Interviews

PG&E Area | Low-DSM States

demand for efficiency measures

Increased demand by other customers for
efficiency measures

CUSTOMERS & SUPPLY-SIDE
ACTORS

H16. H12 and H15 lead to increased
market for efficiency measures

Established market for increased sales of
efficient products

e o indicates source is of primary importance for indicator, e indicates secondary importance
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4 MARKET CHARACTERIZATION

4.1 INTRODUCTION

In this section we present a detailed characterization @fgheralmarket for commercial

packaged air conditioners (A/C) and lighting equipment. Note that those aspects of our primary
research that address high-efficiency aspects of the in-scope end-user and supply-side markets are
presented in Sections 5 and 6 of this report, respectively. Information in Section 4 is drawn from
three principal sources: primary research conducted for this Study (consisting of in-depth
interviews with end users, contractors, and distributors in Pacific Gas and Electric’s service
territory and in eleven states with historically low DSM actib)itthe PG&E/SDG&E

Commercial Lighting Market Effects Study (XENERGY, 1998); and the PG&E C/I (HVAC &
Motors) Market Effects Baseline Study (Quantum Consulting, 1998). We present information on
the structure of each end-use market including estimations of market size, descriptions and roles
of market actors, product flows through distribution channels, and perceptions of recent market
trends. This section is organized into the following subsections:

* End-User Market Characteristics (4.2)
* Packaged A/C Market Characterization (Section 4.3)
» Efficient Lighting Market Characterization (Section 4.4)

4.2 END-USER MARKET CHARACTERISTICS

In this subsection we provide information on the commercial end user market in PG&E’s service
territory focusing, whenever possible, on the small/medium customer market.

We begin by presenting the number of premises and kWh consumption of small/medium
customers (<500 kW) in Figures 4-1 and 4-2, respectively. The Figures present the population
data broken into the following three size categories: small (<20 kW), medium (20 to 99 kW),
large (100 to 499 kW). Consumption is spread fairly evenly among the three size categories, as
shown in Figure 4-1, but the number of premises is weighted heavily toward the smallest size
customers. Customers between 100 and 499 kW make up only three percent of the
Small/Medium population but account for 33 percent of the consumption. The smallest
customers account for 86 percent of the premises but only 38 percent of consumption.
Consumption is also spread fairly evenly across the four market segments used in this Study
(with the exception of Institutional, which is smaller than the other three segments). A

1 The eleven states with historically low demand-side management program activity included are Arkansas, Kansas, Louisiana,
Mississippi, Missouri, New Mexico, North Carolina, Oklahoma, Pennsylvania, South Carolina, and Texas. The reasons for
choosing this comparison group are discussed in Section 9 of this report.
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disproportionate number of premises are in the Other category, indicating these premises are
smaller in terms of average usage than the premises in the other three segments.

Figure 4-1
Number of Premises for Commercial Customers <500 kW in the PG&E Service Territory*
120
@ Small
100 + g Medium
80 | W Large

60 +

40 |

20 +

Number of Customers in Thousands

Office Retail Institutional Other

*Category definitions are: small (<20 kW), medium (20 to 99 kW); large (100 to 499 kW)

Figure 4-2
kWh Consumption of Commercial Customers <500 kW in the PG&E Service Territory*
2,500
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_g 2,000 - O Medium
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£
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8
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*Category definitions are: small (<20 kW), medium (20 to 99 kW); large (100 to 499 kW)

As discussed in Section 5 of this report, our primary data collection for this Study included
surveys of small/medium customers that were 1998 Express Participants, PG&E territory non-
participants (in both Express and BEMS), and customers in a comparison area of states with
historically low levels of DSM program activity. In Table 4-1 we present facility characteristics
data for the in-territory non-participants. We include information on the facility size, ownership,
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and responsibility for energy. The data in this table have been weighted to be representative of
the kWh consumption of the PG&E population of small/medium commercial customers.

Table 4-1
Summary of Small/Medium Customer Characteristics (n=299; for lessees n=145)

Item and Response Percentage

Full-time Equivalent Employees

1to5 30.1%
6to 10 17.8%
11 to 20 13.4%
21to 50 19.5%
51 to 100 8.8%
Over 100 10.5%
Square Footage
Less than 5,000 square feet 31.6%
5,000 but less than 10,000 square feet 24.1%
10,000 but less than 20,000 square feet 14.9%
20,000 but less than 50,000 square feet 15.2%
50,000 but less than 100,000 square feet 7.6%
100,000 but less than 1 million square feet 5.4%
Over 1 million square feet 1.3%

Person Monitors Energy Use

Yes 32.8%
No 66.0%
Don't know 1.2%
Ownership Status
Oown 48.2%
Lease/rent 49.3%
Don't know 2.1%
Refused 0.3%
Bill Payment Status - Lessees Only
Pay ALL of bill - NO electric utilities in lease 90.5%
Pay SOME portion of electric utility bills 6.6%
Pay NONE of hill - ALL electric utilities in lease 3.0%
Involvement in Equipment Purchase Decisions - Lessees Only
Very active - involved in all phases & have veto power 34.5%
Somewhat active - we approve decisions & have some input 27.5%
Slightly active - we have a voice but not dominant 17.3%
Not active at all - we're part of a larger firm 7.7%
Not active at all - our firm isn't involved in high-efficiency issues 13.0%
Remodeled Since 1996
Yes 27.0%
No 73.0%
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Among all of PG&E’s commercial customers, cooling and interior lighting are the largest end
uses as shown in Figure 4-3Within the lighting end use, 63 percent of the installed capacity is
fluorescent tube, 26 percent incandescent, and only one percent compact fluorescent.

Figure 4-3
Percent of Annual Electric Sales by End Use, All PG&E Customers

Heating
3%

Cooling
17%

Interior Lighting
35%

Cooking
6%

Other
17%

Refrigeration

14% Vent
8%

Source: PG&E 1997 Commercial Building Survey Report.

Figure 4-4
Distribution of Installed Lighting Capacity (in kW), All PG&E Commercial Customers

Other

10%
Incandescent
26%

CFL
1%

Fluorescent Tube
63%

Source: PG&E 1997 Commercial Building Survey Report.

2 Note that the these data come from PG&E's latest publication of it Commercial Energy Use Survey (CEUS) published as the
1997 Commercial Building Survey Report. Data are for the entire population of commercial customers. The report does
not present results by customer size; however, these results could be developed from the primary data as part of future
research efforts on the small/medium commercial market. We expect that the end-use consumption distribution and lighting
and cooling inventories will differ significantly between large and small customers.
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As shown in Table 4-2, PG&E’s CEUS project also provides detailed information regarding the
energy characteristics of the commercial cooling market. Key findings from this study include:

» Seventy-one percent of commercial square footage in PG&E’s service territory was
heated and 58 percent was cooled

* The penetration of cooling equipment ranged from a high of 88 percent of commercial
premises in the desert/mountain climate zone to a low of 34 percent in the coastal climate
zone

» Packaged electric systems accounted for 2.3 million tons of cooling capacity, or 64
percent of the territory total

* Schools, colleges, hospitals, restaurants, refrigerated warehouses, and offices all had at
least 75 percent of premises with packaged electric cooling

Table 4-2
Percentage of Premises with Cooling Capacity

Business Packaged Cooling Percent with Percent with any
Type Capacity (‘000 tons) Packaged Electric Cooling
Colleges 54.1 74% 76%
Food Stores 54.4 59% 61%
Hospitals 88.7 86% 97%
Hotels/Motels 176.6 47% 51%
Miscellaneous 243.8 46% 47%
Offices 698.4 75% 79%
Refrigerated Warehouses 8.6 79% 80%
Restaurants 251.7 79% 80%
Retail Stores 375.4 57% 62%
Schools 246.3 78% 78%
Warehouses 124.7 63% 63%
Total 2,322.8 64% 67%

Source: PG&E 1997 Commercial Building Survey Report

4.3 PACKAGED A/C MARKET CHARACTERIZATION

This subsection provides a characterization of the commercial packaged air conditioner market
based on data from surveys with A/C contractors and distributors in Pacific Gas and Electric’s
service territory and the comparison area mentioned above.
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4.3.1 Overview of Commercial Packaged Unit Market 3

Nationally, there were approximately 5.35 million packaged A/C units (central air conditioners
and air-source heat pumps) shipped in 1997, according to the Air Conditioning and Refrigeration
Institute (ARI). Most packaged AC units destined for commercial customers are in the 5-20 ton
size range. Domestic shipments by the manufacturers who make up the membership of the ARI
are said to account for more than 90 percent of the national market.

All of the major nationamanufacturers are represented in the Northern California market and
several have manufacturing/assembly facilities in the region. Despite the presence of a relatively
large number of brand names, units are actually manufactured by just a handful of firms.
Manufacturers of packaged units sell through a netwodkstfibutors , although some of those
distributors are “captive” — that is, they are owned by the manufacturer and only sell a single
manufacturer’s products. Within PG&E'’s service territory there are a total of 47 firms classified
as A/C distributors by Dun & Bradstreet (D&B). Distributors provide the stocking function for

A/C units other than the most popular models, which may also be stocked by contractors.

Contractors provide the retail sales function in the market for packaged commercial air
conditioners. These are numerous and diverse in Northern California. We estimate that there are
more than 2,000 A/C contractors, ranging in size from one-person operations to companies with
more than 50 employees in the PG&E service territory. Most of these specialize in residential
installations, but even residential contractors typically do some commercial business. Forty
percent of the contractors we screened for interviews, however, indicated that they do not install
commercial packaged units.

Design professionalsincluding both consulting engineers and architectural firms, are involved

in the A/C market to the extent that they specify the size, type, and efficiency of equipment to be
installed. A&E firms often specify equipment to be installed in the new construction market;
they are less influential in the replacement markatergy Service Company(ESCO)

involvement in the packaged A/C market generally comes about as part of a larger,
comprehensive energy project. Despite the broad capabilities that ESCOs offer, their role in the
market for packaged air conditioning is still relatively limited.

In Figure 4-5 we present a flow chart of purchases and sales within the packaged A/C market
based on our survey data. The percentages for sales and purchases shown in the figure do not
add exactly to 100 percent due to rounding and the presence of very small product flows to and
from other sources. Note that contractors report that they buy predominantly from distributors
and distributors report that they sell predominantly to contractors. Contractors report that they
sell packaged A/C units mostly to end users (65 percent), but also to developers (21 percent) and
other contractors (23 percent, principagneralcontractors that oversee large jobs).

3 Most of this subsection is drawn from the PG&E C/I Market Effect Baseline (HVAC/Motors) Study, prepared by Quantum
Consulting for PG&E, 1998.
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Figure 4-5
Product Flows in the Commercial Packaged A/C Units in PG&E'’s Service Territory
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Source: XENERGY Interviews and analysis.
4.3.2 Analysis of Primary Interview Results

Analysis of the A/C equipment market information developed from our primary research is
presented in the following subsections on market size, interviewee characteristics, and market
trends.

Size and Composition

As discussed in Section 9, we stratified our A/C contractor surveys into four size categories
based on full-time equivalent employees (FTE). These four strata were aggregated into two
groups for the purposes of reporting results. Contractors were broken into two size categories:
large and small. We defined large contractors as those having at least 50 employees. Small
contractors are defined as those with between two and 49 employees. These size categories are
used throughout this report to highlight important differences between contractors. For the
population captured by our surveys, we estimate that small contractors install roughly three
guarter