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Executive Summary

This is the Final Report of the Baseline Characterization of the market for Whole House Retrofit
(WH) and Home Performance (HP) services in California. The Baseline Characterization is the
first phase of a planned two-part study to assess the effect of programs sponsored by the
California Investor-Owned Utilities (IOUs) on the market for WH and HP services. For the
purposes of this report we define those services as follows.

= Whole House Retrofit: An approach to planning and executing energy efficiency
improvements in a home so as to maximize energy savings. Generally, this involves
following a “loading order” of measures whereby thermal loads are decreased through air
sealing, duct sealing, insulation and other shell measures, followed by changes to energy
supply systems such as space heating, water heating, and cooling to most efficiently meet
the reduced load.

= Home Performance Services: A suite of pre- and post-installation services designed
to identify cost-effective measures, inform customer decisions regarding the selection
and sequencing of implementation, and assure the quality and effectiveness of the
measures installed. These services include home energy assessments or audits,
diagnostic testing of shell elements and heating and cooling equipment, and post-
installation testing to ensure that measures are working properly.

The objectives of this phase of the study are to characterize the structure and current volume of
activity in the WH/HP service market in California and in a comparison area that has not been
served programs funded by public goods charges that promote those services, and to summarize
the findings in a set of quantitative market indicators. The follow-up phase will re-estimate the
value of the market indicators using essentially the same methods applied in the Baseline
Characterization. The difference between California and the comparison areas in the pace of
change of the market indicators will serve as the primary measure of the market effects of the
IOU programs. Also, the comparison between California and the non-program on the current
values of market indicators provides some insights into the early effects of EUC.

Program Overview

The California IOUs initiated delivery of programs to promote the delivery and purchase of
WH/HP services as part of the 2010 — 2012 program cycle. At roughly the same time, state and
local government agencies began to offer similar programs with the support of the U. S.
Department of Energy, using economic stimulus funding made available under the American
Recovery and Reinvestment Act of 2009. In early 2010, these efforts were consolidated at the
statewide level under the rubric of Energy Upgrade California (EUC). In late 2012, by
Commission Decision, the EUC brand, logo and name was expanded from being solely a whole
house brand to being California’s new clean energy/integrated demand side management brand.

KEMA, Inc. 1 June 4, 2014
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For this reason, the IOUs changed their whole house program names to Advanced Home
Upgrade and Home Upgrade in 2013. Some IOU marketing of whole house programs using the
EUC brand continued in 2013 during this transition period, but as of 2014, the EUC brand is
expected to be devoted to marketing and awareness for California’s larger Integrated Demand
Side Management (IDSM) and clean energy statewide goals and campaigns. From here forward
in this document, we refer to the Home Upgrade/Advanced Home Upgrade marketing programs
when referring to IOU marketing of WH/HP concepts.

In addition to its energy savings objectives, the IOU’s Home Upgrade/Advanced Home Upgrade
is also designed to support “Transform[ation] of home improvement markets to apply whole
house energy solutions to existing homes,” a major goal identified in the California Energy
Efficiency Strategic Plan. In its current form, the IOUs Home Upgrade/Advanced Home
Upgrade programs offer the following incentives and services.

= Customer Incentives. The IOU’s Home Upgrade/Advanced Home Upgrade
(HU/AHU) program offers financial incentives up to $4,500 for whole house retrofits
using two different approaches.

= Contractor Qualification and Listing. In order to receive incentives, customers
must use contractors who have been qualified by the HU/AHU statewide program.
Qualifying contractors program remain listed on the EUC statewide website and can be
searched geographically.

= Quality Assurance. The IOUs’ program delivery contractor reviews all applications
and home energy assessments for completeness and compliance with technical
procedures. The program delivery contractor also inspects a high percentage of
completed projects.

= Contractor Training. All contractors who participate in the program are required to
take training to orient them to program rules and procedures. The utilities and other
program sponsors also offer a variety of technical and sales training options through
their Workforce Education and Training portfolios.

= Marketing. EUC undertook extensive marketing activities in support of the program
during 2011-2012, some ARRA- funded, some IOU- funded. These efforts included mass
media, social media campaigns, public relations events, visibility at events such as home
shows, and maintenance of the statewide web site. In 2014, marketing for whole house
services began using the HU/AHU program name exclusively, with program materials
remaining easily available on the expanded Energy Upgrade California brand clean
energy website.

=  Project Financing. The California Alternative Energy and Advanced Transportation
Financing Authority (CAEATFA) administers the Clean Energy Upgrade Financing

KEMA, Inc. 2 June 4, 2014
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Program to facilitate the financing of energy retrofits on California properties. The IOU’s
HU/AHU programs provide referrals to customers as needed.

Participation and Savings. 6,315 projects were completed during the 2010 — 2012 program
cycle: 4,330 through the advanced track and 1,985 through the prescriptive track. At the
direction of the CPUC, the IOUs original Program Implementation Plan contained funding
levels sufficient for 40,000 prescriptive projects during the first three-year cycle. During the
first 13 months of the 2013 — 2014 cycle, 3,601 projects were completed, all but 190 of them
through the Advanced track. While program participation has begun to accelerate somewhat,
expenditures and ex ante savings have run consistently below plan since program inception.
Virtually every other WH/HP program that we reviewed in the course of our literature review
for this study has experienced similar difficulties in achieving planned levels of participation.

For the current cycle, the customer costs for projects completed under the Advanced Upgrade
track averaged $14,050. Average tracking system ex-ante savings estimated through the energy
assessment were estimated at 29 percent of pre-program annual energy use.1

Contractor Participation. Analysis of contractor lists on the EUC web site as of July/August
2013 found that 432 firms were qualified to provide services through the program out of roughly
13,000 firms that provide general home remodeling, HVAC, insulation, and specialty energy
efficiency services in California.

Study Methods

To structure the research for this project, we identified three study areas. The California
Program Area consisted of the full service territories of Southern California Edison, San Diego
Gas & Electric, and SoCal Gas, as well as the counties in the PG&E service territory in which the
initial roll-out of the program occurred. The California Comparison area consisted of counties in
the PG&E service territory in which intensive program marketing had not been deployed during
the study period. The Out-of-State (OOS) Comparison Area consisted of a set of Metropolitan
Statistical Areas in North Carolina, South Carolina, Tennessee, and Texas which, taken together,
corresponded to the climate, demographic, and housing market conditions found in the
California Program Area to the extent feasible.

The primary research and analysis conducted for this study consisted of the following elements.

= Homeowner Survey: telephone survey of homeowners of single-family or two-family
houses in the California Program and Comparison Areas. Respondents were screened for

t Ex ante savings are those projected or reported by IOU personnel, they have not been verified or
approved by the CPUC. Personal correspondence with Nils Strindberg, California Public Utilities
Commission
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eligibility based on whether they had completed renovations in the past three years that
cost more than $3000 to complete. We completed 500 interviews in the CA Program and
OO0S Comparison Area; 200 in the CA Comparison Area. We did not establish quotas for
customers who had received support from energy efficiency programs in completing
their home improvement projects. However, a large enough number of respondents in all
three study areas reported that they had received such assistance, which enabled us to
report results for some items separately for participants and non-participants. The
survey was in the field from June 24 2013 through January 8, 2014.

= Contractor Survey: telephone survey of contractors active in the trades and specialties
addressed by WH/HP programs. These include firms active in general home remodeling,
heating and cooling equipment (HVAC) installation and maintenance, insulation, and
residential energy efficiency improvements. We completed 90 contractor interviews in
the CA Program Area; 74 in the OOS Comparison Area. This survey was not conducted in
the CA Comparison Area due to inadequate populations of firms to support the sample.
This survey was in the field from early September 2013 until January 8, 2014.

= In-depth Interviews and Case Studies of High-Volume Contractors: in-depth
interviews and case studies of 6 high-volume contactors: 3 active in California and three
active in other states. The case studies developed narratives of the firm’s entry into the
energy efficiency contracting market, their basic business model, strategies to address
common challenges, and their assessment of the prospects for development of an
unsubsidized market. These case studies were conducted in early 2013.

Due to the timing of the study, the research effort necessarily focused on characterizing
conditions in California and the Comparison Areas during the period of early program
implementation. Thus, the period does not strictly represent a baseline as defined by most
evaluation guidelines. Findings from the California Program Area reflect some effects of the
operation of the HU/AHU programs. The difference between the California Program Area and
the Comparison Areas in the observed values for market indicators provides a sense of the
magnitude of those effects. However, as discussed in Sections 3 and 4 below, there are many
other factors that contribute to those differentials, such differences between the study areas in
code requirements. The cross-sectional comparisons provided by this study do not, by
themselves, provide a strong basis for attributing observed differences in market indicators to
the HU/AHU programs versus other potential factors. We believe analysis of the difference
between the study areas in the pace of change in market indicators over time, as well as other
potential approaches that become available with two sets of observations, will provide the basis
for more comprehensive and convincing analyses of program effects.
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Summary of Findings

Table E1 displays the estimates of the market indicators selected to represent the current
condition of the market for WH/HP services in the CA Program Area and the Comparison Areas.
The values in E1 represent the entire population of customers who made major home
improvements, regardless of their participation status. The key overarching observations based
on the findings presented in Sections 3 through 5 are as follows.

As of early 2014, we find the level of unsubsidized adoption of the WH/HP
approach to energy efficiency to be very low, both in the California Program
Area or in the Comparison Areas. Among non-participants, only 8 percent in the
California Program Area and 6 percent in the Comparison Areas reported installing
combinations of shell and air sealing measures. Only 3 — 4 percent reported installing
combinations of shell and HVAC measures. Fourteen percent of non-participants in the
CA Program area reported having a blower door test done as part of their project, as did
10 percent of non-participants in the Comparison Areas. None of the high-volume
contractors interviewed in depth for the case studies attempted to market their services
without subsidies. When questioned why, none believed that the services could be
marketed profitably without program support.

Individual components of the WH/HP approach are available on the market,
and are being incorporated into a relatively small portion of home
improvement projects, including some competed without program support.
In the California program area, 65 percent of homeowners who recently completed home
improvements incorporated at least one energy efficiency measure into their projects; 35
percent included two or more measures. Relatively few homeowners used combinations
of measures and diagnostic tests associated with the WH/HP approach, but there were
some non-participants among those who did. For example:

— Combination of insulation and air sealing measures. Eight percent of all projects in
the CA Program area included this combination of measures, as shown in Table E1,

which displays results for the full sample of respondents in each study area,
regardless of participation status.

— Blower door tests for infiltration. Seventeen percent of all projects in the CA Program
Area included this test. The portion of projects with blower door tests was
significantly higher (p-value < .10) in the two California study areas than in the OOS
Comparison area.

— Duct leakage tests Thirty-four percent of all projects involving improvements to
heating and cooling systems in the CA Program Area included this test, as did 24
percent of heating and cooling improvements carried out in the California
Comparison Area. By contrast only 12 percent of consumers who carried out heating
and cooling upgrades in the Out of State Comparison Area reported have duct
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leakage tests performed. This result likely reflects changes in California building
codes that require duct leakage tests for permitted installations of residential heating
and cooling equipment

These findings are consistent with results from the contractor survey regarding the share
of projects on which various types of measures and tests are deployed. They suggest the
presence of a small unsubsidized market for some components of the WH/HP approach,
but not for the entire, integrated package.

KEMA, Inc. 6 June 4, 2014



DNV-GL

Table E1: Market Indicators for WH/HP Services
‘ Full Sample

CA 00sS CA
Market Indicator Program | Comparison | Comparison

Consumer Market

Percent of home improvement projects with multiple Energy

Efficiency measures 38% 32% 31%
Percent of projects with combined shell and air sealing

measures 10% 6% 6%
Percent of projects with combined shell and HVAC measures 5% 4% 4%
Percent of projects that include blower door tests 17% 12% 21%
Percent of HVAC projects that include duct leakage tests 34% 12% 24%
Percent of projects with main motivation of energy saving,

improved comfort, or improved air quality 29% 24% 35%
Percent of customers making home improvements who are

aware of WH/HP services 29% 13% 17%
Percent of customers who find their contractor through a

utility or government energy efficiency program. 3% 2% 3%
Supply Chain

Number of BPI-certified contractors per 10,000 occupied

housing units 4.36 2.59

Share of market represented by contractors who deliver

combined shell and air sealing measures in all or most projects 18% 11%

Share of market represented by contractors who deliver

combined shell and HVAC measures in all or most projects 20% 17%

Share of market represented by contractors who deliver

energy audits in all or most projects 20% 11%

Share of market represented by contractors who use blower

door tests in all or most projects 15% 5%

Share of market represented by contractors who use duct

leakage tests in all or most projects 17% 12%

Share of market represented by contractors aware of whole

house retrofit concepts 75% 67%

Share of market represented by contractors who can

accurately describe WH/HP practices 33% 30%

Share of market represented by contractors who are aware of

WH/HP programs in their local markets 59% 44%

Share of market represented by contractors who report that

they currently deliver WH/HP services 12 4%

Significantly different from the CA Program Area at the 90% confidence level
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= Low levels of awareness of the WH/HP value proposition and restricted
contractor search practices are the major barriers to increased adoption of
WH/HP practices among consumers. Despite the marketing and publicity efforts
that have supported the IOUs HU/AHU program, levels of customer awareness of
WH/HP services and their value are relatively modest. In the California Program Area,
29 percent of sample customers who had carried out major home improvements in the
last 3 years reported being aware of home performance programs after being read a
detailed description of the services provided. In terms of adopting WH/HP practices, the
effects of these modest levels of awareness are compounded by the restricted range of
resources that customers access in finding a contractor. In 70 percent of cases customers
used contractors whom they had employed on previous projects, found through word of
mouth, or had previous personal relationships, regardless of study area or program
participation status. High-volume WH/HP contractors interviewed for the case studies
stressed the importance of personal selling in closing whole house projects, due to their
complex value proposition. Given the restricted channels used to find contractors, it is
difficult even for motivated contractors to insert themselves into the project specification
process. Only 1 percent (OOS) to 2 percent (CA) of respondents reported using
contractors found through energy efficiency programs.

Many studies of WH/HP programs identify first costs as a major barrier to undertaking
whole house retrofits. In this study we found that cost was not a major barrier for
inclusion of energy efficiency measures into home improvement projects generally. No
more than 7 percent of customers in any of the study areas reported that they were
unable to complete all energy efficiency measures recommended to them by an audit or
contractor due to financial constraints. A recent process evaluation estimated the share
of customers who did not complete all recommended measures due to financial
constraints at 28 percent. 2 The difference between the results for the general population
of homeowners with improvements versus homeowners in the California AHU program
is likely due to the fact that virtually all participants in the AHU program received a
comprehensive audit recommending a wide range of measures.

= Effective delivery of WH/HP services and participation in WH/HP programs
requires a scale of contractor operations that is beyond the capability of the
large majority of firms in the home improvement industry. The case studies of
high-volume WH/HP contractors demonstrate that success in this field requires
investment in hiring and training staff to market the services, maintain consistency and
quality of delivery, and manage a significant flow of technical and administrative work
associated with completing home assessments, obtaining rebates, and assuring
compliance with program rules. All but one of the six high-volume contractors employed

2 SBW Consulting, Inc. 2013.
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20 or more workers. By contrast, only 5 percent of the more than 13,000 California firms
listed by the InfoUSA business establishment database in relevant residential contracting
specialties employed 20 or more workers.3 Eleven percent employ 10 or more workers.
Thus, recruiting a significant portion of these larger firms into the program and
encouraging their active marketing of its services is a critical step in growing WH/HP
service delivery capacity and program participation.

= Lack of understanding of WH/HP services and their potential business value
is the major barrier to adoption of WH/HP practices and program
participation among contractors. Although contractors representing 75 percent of
the home improvement market in the CA Program area reported being aware of WH/HP
service concepts, only roughly half of those could accurately describe the WH/HP
approach. When questioned whether it would be worthwhile to invest in developing
WH/HP service delivery capability, 46 percent of all contractors in the California
Program Area sample answered positively. Given the relatively small number of firms
capable of delivering WH/HP services at scale, outreach and education to recruit and
motivate contractors will be essential to achieving targeted levels of program
participation and savings.

= Progress in developing the California market. Despite the challenges described
above to the growth of WH/HP services and participation in programs that support
them, the market indicators in Table E1 suggest that EUC, along with its predecessor
retrofit programs, and related programs that support quality HVAC installation, are
having a positive effect on the market. We note that a significantly higher (p-value < .10)
percentage of who have recently undertaken major home improvements in the CA
Program area have incorporated the following measures and procedures into their
projects, versus their counterparts in the OOS Comparison Area:
— Multiple energy efficiency measures in a single project;
— Combination of air sealing and insulation measures; and,
— Blower door tests.

We also note that a significantly higher (p-value < .10) percentage of homeowners with
projects in the CA Program Area report that they are aware of WH/HP services than
their counterparts in either the OOS or CA Comparison Areas. The difference between
the CA Program and OOS Comparison area on this indicator is sufficiently large (29
percent v. 13 percent) to suggest that it reflects the effects of the significant marketing
effort surrounding WH/HP concept during the 2010-12 period, when this was primarily

3 See infousa.com for a description of the establishment database and methods used to compile and
maintain it.

KEMA, Inc. 9 June 4, 2014



DNV-GL

ARRA-funded, and subsequently in 2013 when the IOUs spent heavily on EUC/ Home
Upgrade/Advanced Home Upgrade marketing.

On the supply side of the market, the indicators of effects from programs to promote
WH/HP services are less clear. Although contractors in the CA Program Area report
offering and installing WH/HP components in a larger share of projects than their
counterparts in the OOS Comparison Area, these differences are small and not
statistically significant in most cases. We do observe two clear-cut differences between
the study areas. First, the number of BPI-certified contractors, normalized for market
size, is 70 percent higher in the CA Program Area than in the comparison area. Second,
contractors representing 59 percent of the market in the California Program Area report
being aware of WH/HP programs versus 44 percent in the Out-of-State Comparison
Area, and the level of participation is nearly twice as high: 28 percent v. 14 percent.

Implications for EUC Program Operations

While the scope of this project did not include a thorough process evaluation of the IOU’s
HU/AHU programs, we believe the findings summarized above suggest general strategies for
increasing program participation. These include the following:

1.

Continue and expand the consumer marketing and outreach campaign to
inform customers and realtors of the value of WH/HP services. The results of
the household survey and the case studies suggest that messaging for program
marketing should address the full range of program benefits, including:

— Increased comfort and indoor air quality;

— Upgrading and maintenance of key home systems;

— Consumer protection elements, including contractor screening and inspections;

— Reduction of search time and other transaction costs through contractor listing and
administrative support in completing applications.

2. Build contractor motivation and capacity to market and sell WH/HP

services. We understand that ARRA-funded EUC activities during the 2010-12 period
put considerable effort into this objective. Some tactics to consider in this regard include
the following.

— Focus outreach to contractors in larger firms (those with 10 or more employees).
Smaller firms will generally not have the capacity to build significant project volume
or to hire sales and administrative personnel.

— Develop intensive marketing sales training for contractor sales personnel.

— Develop playbooks or other instructional material to provide guidance in building
volume under the program.

Conduct competitions for contractors on volume and quality of work delivered.
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