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Executive Summary

Market transformation has emerged as a central policy objective for future publicly
funded energy-efficiency programsin Californa. California Public Utilities Commission
(CPUC) Decision 95-12-063 calls for public spending to shift to activities designed b
transform the energy market. However, there are numerous questions that must ke
answered before this objective can be pursued effectively. For example, how should
market transformation be defined? Which current utility energy-efficiency programs, if
any, have had market-transforming effects? To what extent do current regulatory policies
and practices encourage or discourage utilities from running programs designed ©
transform energy-efficiency markets? Should the policies be modified to promote market
transformation? If so, how?

This scoping study, conducted at the request of the California Demand-Side M easurement
Advisory Committee (CADMAC), under the Market Effects Subcommittee, seeks ©
answer these questions. In the study, the authors:

1. Propose an operational definition of market transformation that is based m
assessing the degree to which utility programs have had market effects and have
overcome underlying market barriers to energy efficiency in alasting fashion.

2. Review selected recent California utility energy-efficiency programs to examine
the market barriers they address, and tentatively identify market effects that might
be studied to determine the success of the programs inreducing market barriers
and transforming markets.

3. Review California’'s DSM regulatory policies [including the DSM policy rules
shareholder incentive mechanisms, and measurement and evaluation (M&E)
protocols] to assess how they encourage or discourage the utilities to use DSV
programs to transform energy-efficiency markets.

4. Examine the extent to which the M&E protocols encourage utilities to capture
evidence on the market effects of utility energy-efficiency programs.

5. Present recommendations intended to help align California's DSM regulatory
policies with the objective of market transformation.

Supporting information for the study came from three main sources. First, we reviewed
the literature on market barriers and market transformation in order to develop a sound
analytical foundation. Second, we reviewed extensive background materials on each
utility’ s recent energy-efficiency program offerings. Finally,we interviewed senior utility
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EXECUTIVE SUMMARY

program staff and selected program managers on the influence of current DSM regulatory
policies on their energy-efficiency program design and implementation decisions.

Findings

The definition of market transformation adopted for this report is based on the need ©
have a standard by which to judge market interventions in a regulatory environment
Under this definition, market transformation means a reduction in market barriers due to
a market intervention, as evidenced by a set of market effects, that lasts after the
intervention has been withdrawn, reducedor changed. A market effect is a change in the
structure of a market or the behavior of participants in a market that is reflective of an
increase in the adoption of energy-efficiency products, services, or practices and is
causally related to market interventions. If an energy-efficiercy program yields no lasting
market effects, then the market has not been transformed, because the reduction in market
barriers has been only temporary. If a program does yield lasting market effects bu
further intervention is still warranted, then the market hasonly been partially transformed.
Finally, if there are lasting market effects and the most important and relevant market
barriers have been reduced to the point where further intervention isno longer deemed
appropriate, then the market has been completely transformed.

Given this broad definition of market transformation, all utility energy-efficieng
programs have the potential to transform markets. Therefore, a priori exclusions of any
program types from the category of “potentially causing market transformation” appear
unwarranted. Market transformation isnot alabd that uniquely identifies certain energy-
efficiency program designs to the exclusion of others. It isinstead an objective that all
energy-efficiency programs have at least a theoretical potential to achieve to varyirg
degrees. However, a program’s success in achieving market transformation cannot ke
settled in the abstract. It must instead be established by areview of the program’s design
intent and execution, and of the market effects attributable to the program.

How successful, then, have California’s recent energy-efficiency programs been in
transforming markets? Our review of aselection of these programs shows mixed results.
Many programs, particularly those offering financial incentives to customers or trace
allies, do appear to have produced significart market effects. Some of the more common
effects suggested by our review include the following:

. Changes in products and product attributes (including improvementsin product
quality);

. Changes in production levels and schedules;

. Changes in promotional practices among dealers and manufacturers,

. Changes in stocking practices among dealers and distributors,
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EXECUTIVE SUMMARY

Increases in product and service availability;

Reductions in the incremental costs of energy-efficiency products and services;
Changes in design and specification practices;

Changes in new construction codes and in enforcement of existing codes;
Changes in awareness and knowledge of energy efficiency among customers
manufacturers, and other businesses in the distribution chain; and

. Changesin decision-making practices among organizations (especially those with
multiple sites).

However, there is little evidence documenting the existence or extent of these marke
effects. This lack of evidence appears to be due in part to the strong emphasis the
California M & E protocols place on the measurement of direct load impacts, which has
had the effect of diverting utility attention away from other types of evaluation research
that would shed more light on the market effects of utility energy-efficiency programs.
Recent underspending by the utilities of their evaluation budgets suggests that funds for
additional evaluation (including market evaluation) are available. However, staffirg
limitations, combined with adesire to contan costs, appear to have limited utility interest
in performing any studies, such as evaluations of market effects, that are not directly
required for purposes of shareholder incentives or for other explicit commitments.

If they havein fact occurred, the market effects listed above have the potential to lead to
reductions in many of the market barriers impeding the effective functioning of energy-
efficiency markets, including information cost, hassle and search costs, performance
uncertainty, product unavailability, organization practices and custom, and asymmetric
information. However, both economic reasoning and the results of our interviews with
program managers suggest that many of these reductions in market barriers may e
temporary in nature.

The market effects that appear to be most likely to last are those associated with energy-
efficient lighting, changes in decision-making practices within some organizatiors
(especially those with multiple sites), changes made to manufactured equipment (e.g,
technological improvements to chillers), changes in design and specification practices
and changes in codes and standards. Although these are only a portion of the marke
effects identified in this report, they would result in large savings and benefits fa
customers and society.

An analysis of California’s current DSM policy framework—the DSM policy rules
shareholder incentive mechanisms, and M & E protocols—suggests that whatever market
effects have occurred are likely to be less significant than those that could occur under a
framework explicitly designed to promote market transformation as a policy objective
The existing policy framework was developed to promote resource acquisition, or the
generation of energy savingswhich are sufficiently reliable, predictable, and measurable
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EXECUTIVE SUMMARY

to replace supply-dde options in the planning process. Existing policies have been very
successful in achieving this objective. However, for several reasons, some of the same
policies that have been effective in promoting resource acquisition ae likely to discourage
the utilities from attempting to transform energy-efficiency markets.

First, under the current DSM policy framework, utilities are more likely to be punished
than rewarded for causing beneficial market effects, because of the emphasis placed by
the M&E protocols on comparisons between customers who actively participate in
energy-efficiency programs and those who do not. Because most market effects tend to
reduce consumption among nonparticipants, such comparisons tend to understate the
savings attributable to the program being evaluated. The effects of this penalty appear to
outweigh any potential rewards for market effects, such as increased measure availability
leading to increased participation in resource programs, or reductions in incremental costs
leading to increases in the net benefits attributable to each measure claimed under an
energy-efficiency program.

Second, the emphasis on reliable and predidable savings encourages the utilities to focus
their programming efforts on a few select marketing approaches which tend to limit the
range of market barriers that can be effectively addressed. For example, the utilities have
an incentive to target customers rather than other market actors, which limits the potential
for programs to address market barriers that do not directly involve customers. The
utilities also have an incentive to focus on specific customer purchasing decisions rather
than on broader behavioral patterns, which tends to limit the potential for addressirg
market barriers which cannot easily be influenced by changing an individual purchas
decision. Finally, the utilities have an incentive to emphasize financial incentives over
other marketing methods, which may be less effective in addressing market barriers that
are not financial in nature.

Third, the current shared savings shareholder incentive mechanisms, which offer utilities
afixed, uniform percentage of the net benefits their programsachieve, strongly encourage
afocus on promoting only the most cost-effective measures. This tends to discourage the
utilities from promoting promising new technologies which require commercializatin
efforts in order to increase production volumes and thus lower incremental costs ove
standard technologies. It also tends to discourage the utilities from marketing to the
residential sector, which simultaneously raises equity issues and limits the potential for
energy-efficiency programs to transform markets for residential energy-efficiency
products and services.

Fourth, while the current M& E protocols have been very successful in encouraging the
utilities to accurately measure the resource benefits of their programs, they tend ©
discourage the utilities from trying to use market effects studies to meet filirg
requirements. Although both the basic research philosophy and some of the key
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definitions underlying the protocols are theoretically adaptable to the measurement d
market effects, the utilities face substantial disincentives to trying to apply themin this
manner. These disincentives include: (1) the requirement that measurement activities
focus solely on load impacts, rather than on indicators of market effects; (2) the required
use of concepts that, if not explicitly disallowing the measurement of market effects, at
least make such measurement fundamentally risky; (3) the lack of agreed-upon methods
for estimating market effects, which are enshrined in the protocols; and (4) reporting
requirements that are not easily adaptable to the measurement of market effects.

Although various attempts have been made in recent years to adjust California’s policy
environment to make it more conducive to market trarsformation, these adjustments have
not been sufficient to significantly alter the fundamental structure of incentives ard
disincentives that discourage the utilities from actively pursuing market transformation
as a program objective. Furthermore, it appears that under most future industry
restructuring scenarios, business considerations alone will not provide utilities with much
incentive to pursue many socially desirable market transformation activities

For all of these reasons, we conclude that, if the CPUC wishes to pursue marke
transformation as a policy objective, some changes in California's DSM policy
framework will be needed.

Recommendations

The last chapter of this report provides a number of recommendations regarding hav
California’s policies, programs, and incentive mechanisms can be changed to better
promote the objective of market transformation. In the remainder of this executive
summary, we summarize these recommendations. We begin by discussing needed policy
changesin the overall strategic orientation of California' s enelgy-efficiency efforts. Next,
we outline a broad evaluation and research agenda that encompasses but also extends
beyond the current role of evaluation solely as a means for verifying performance
incentive claims. We then present recommendations on performance incentives for
market transformation. Finally, we addresstransition issues.
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Overall Regulatory Policies

1. Given that market transformation is a strategic objective of the CPUC, and that the
recent increase in emphasis on this objective represents a shift in public policy, we
recommend that the energy-efficiency policy framework be revised to align it more with
the strategic objective of market transformation. All energy-efficiency and DSM
policies—policy rules, incentive mechanisms, and M&E protocols—need to hbe
reconsidered with the strategic objective of market transformation consciously in mind.

2. As afirst step toward revising and realigning the policy framework to provice
support for market transformation, we recommend that the CPUC clarify the strategic
objective of market transformation. Working through the details of aligning the policy
framework with the strategic objective of market transformation will require furthe
clarification of what the CPUC and others mean by “market transformation.” We
recommend that the CPUC and others consider using the definitions presented in this
report.

3. We recommend that the CPUC and other policy decision makers make fully
informed and conscious choices when making any changes to the policy framework
Although we support the CPUC’s increased emphasis on market transformation, we
recommend that decision makers remain realistic about the associated risks and rewards.
In addition, we recommend tha the potential risks and rewards of market transformation
be balanced with those of the current resource acquisitionframework. One way to do this
might be to develop atwo-tiered policy framework for publicly-funded energy-efficiency
efforts. For certain measures, customer sectors, or markets, the policies, incentive
mechanisms, and programs developed under the resource acquisition framework could
be continued; for others, a new policy framework focused onmarket transformation could
be developed. Over time, as more is learned about both the specific market effects d
traditional DSM programs, and the ability of market transformation initiatives to change
markets, informed decisions could be made regarding which policies, incentive
mechanisms, and programs from the first tier are appropriate to retain under a marke
transformation framework.

4, Changes to the existing policy framework need not be global, and should not be
made without considering the value of other objectives, including resource acquisition.
Although market transformation is an important strategic oljective, it is only one strategic
objective of publicly funded energy-efficiency that can be employed to attain social goals.

5. We recommend that the CPUC ensure a stable policy framework and policy
environment for market transformation. While we recognize that the industry is goirg
through many changes associated with restructuring, werecommend that the CPUC make
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specia efforts to ensure the stable policy environment that is necessary to support market
transformation objectives.

6. Revisionsto the policy framework should depend in part on the agents selected
to implement the policy objectives. Many of our remaining recommendations are framed
according to whether or not they presume that the CPUC a others wish to use the utilities
asthe agents of market transformation efforts. In addition, we distinguish between agents
acting as implementors responsible for marketing efforts and agents acting &
administrators responsible for selecting and overseeing implementors.

7. We recommend that the revised policy framework increasefocus on programs and
interventions addressing markets (as opposed to individual customers), on reducirgy
market barriers in a lasting manner (as opposed to short-term marketing efforts), and on
long-term impacts on the structure and function of markets (as opposed to custome
participation in asingle year). Thiswill require a shift in focus and strategy, and a shift
in some program activities. However, this recommendation does not mean that all current
efforts should be discarded, or that there should be any a priori limits regarding what
types of programs are viewed as possibly helping to transform markets.

8. We recommend that the CPUC and others consider adopting broad definitions of
performance and success. Revised definitions of performance and success should ke
considered for all purposes and potential agents, including utilities, statewice
administrators, and state agencies. This reconsideration of the meaning of “success

should not be limited to or dominated by performance incentive issues, which are treated
separately. Estimates of market transformation benefits will be less certain than estimates
of resource acquisition savings, and often the true success of a market transformatian
initiative will not be known for several years. Therefore, relying on ultimate outcomes
(such as direct load impacts) as the primary indicator of successis not practical or viable
for most market transformation initiatives. Instead, we recommend relying on eithe
indicators of market effects or on good-faith execution of an implementation plan.

9. We recommend that CPUC oversight, monitoring, and review efforts focus m
ensuring long-term performance and success. Decision makers should stay focused on
achieving the long-term objectives of market transformation, rather than on the
performance of one initiative in a single year. In addition, tracking, accounting, ard
reporting processes and procedures will need to be modified and/or developed to address
the fact that market effects may (1) be due to several programs, (2) be due to severd
program years, (3) be caused by programs of other utilities and organizations, including
those from other states, and (4) become evident over long time periods.
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10. We recommend that the existing rigorous cost-effectiveness framework not ke
applied to market transformation initiatives. Instead, further research should ke
undertaken to develop a practical and meaningful framework for assessing the cost
effectiveness of market transformation efforts.

Evaluation and Research

11.  Evaluation and research efforts should be refocused to ensure that the information
needs of a market transformation approach arebetter met. The CPUC, utilities, and other
parties will not be able to make effective progress on market transformation in the
absence of critical information. In order to have this information available, greater focus
is needed on assessing markets, evaluating market effects, and evaluating reductions in
market barriers.

12.  Evaluation and research related to market transformation efforts should not be
focused solely on end results, or be used primarily for performance incentives. There are
many other purposes for evaluation and research of market transformation, includirng
supporting program planning activities, providing guidance regarding the implementation
of market transformation initiatives, and providing indicators of the effectiveness d
specific market transformation strategies.

13.  Regardless of the policy framework, or of who isresponsible for evduating market
transformation initiatives, efforts to evaluate the market effects of programs ad
interventions should recognize that market effects can be measured only imprecisely. The
reasons for this imprecision revolve around the characteristics of markets themselves
Markets are complex, dynamic, and constantly evolving—all of whichincrease evaluation
challenges. The resulting imprecision in the estimation of market effects increases the
potential for subjectivity and gaming on the part of agents. Institutional procedures and
mechanisms will need to be developed to minimize the impact of any potential gaming.

14.  The approach to evaluation and research will depend to some degree on the agents
selected to administer the overall market transformation effort, implement the specific
programs and interventions, and conduct the evaluation studies—and on the
responsibilities assigned to these agents. There are three main options for evaluation and
research agents: utilities (assuming utilities will continue to be administrative agents), a
statewide entity, or an independent third party. Several issues should be considered when
selecting an evaluation agent, including: (1) the importance of independent and objective
research, especially because of the larger uncertainties associated with the evaluation of
market transformation; (2) threats to objectivity arising from perceived or real conflicts
of interest; and (3) integration and coordination of evaluation efforts, so that ongoirg
monitoring efforts of implementors can feed into the overall evaluation efforts of the
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evaluation agent without undue duplication of effort, or intrusions on customers or other
market actors.

15.  Thelimitsto precision surrounding the measurement of market effects will require
the development of new evaluation methods, practices and approaches. Among othe
things, we recommend that evaluations of market effects:

» Articulate specific theories about what market effects and reductions in market
barriers specific interventions are expected to have;

e Measure a wide range of market indicators, both before, during, and afte
interventions, using a variety of methods;

e Compare observed changes in market indicators (i.e., market effects), and the
sequence of these changes, to what would be expected if the program is working as
intended, as well as to estimates of what would have occurred in the absence of the
intervention (i.e., identify market effects caused by the program); and

e Link observations of market effects to reductions in market barriers.

16. Werecommend that the CPUC, utilities, and other parties asses the role and value
of the existing M&E protocols in supporting a revised policy framework with greate
focus on market transformation. We recommend that the M & E protocols be revised to
reduce the frequency and/or the intensity of required traditional utility impact evaluations,
in exchange for explicit requirements that the utilities conduct collaboratively-designed
evaluations of market effects and reductions in market barriers. In addition, at least for
the short term, we believethat informal collaboration among the parties should probably
play a larger role than formal protocols in establishing the research methods to ke
pursued.

Performance Incentives

17. We recommend that policymakers develop performance incentives specifically
intended to encourage support for, and effective implementation of, market transformation
initiatives. Performance incentives are amost always useful in aligning the privaie
interests of an agent selected to pursue a social goal with those of society as a whole
incentives are particularly appropriate when the goal being pursued is as challenging as
changing the structure and functioning of energy-efficiency markets. We can identify at
least three types of market transformation agents for whom performance incentives could
be useful: (1) utilities; (2) a nonprofit organization; and (3) a state agency. We attempt
to be clear regarding whether we view our recommendations as being universally
applicable, or specific to one or more of the above agents. In particular, we will
distinguish between two roles that these agents might play: (1) prayram administrator; and
(2) program implementor.
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18.  The specific nature of the performance incentives devel oped should depend in part
on whether the targeted market transformation agent is a program administrator a
program implementor. Administrators should be held accountable for the overall effect
of their actions on energy-efficiency markets (at least to the extent feasible), while
implementors should be held accountable only for the extent to which their actions are
effective within the constraints set by the administrator.

19.  The specific nature of the performance incentives developed should also depend
in part on whether the targeted market transformation agent is a utility, nonprofit
organization, or state agency. For example, the disincentives to the pursuit of marke
transformation ventures that utilities or their successors are likely to face suggest tha
performance incentives for these organizations would need to be larger than for a
nonprofit or a state agency. Similarly, use of a nonprofit or a state agency as the agent
for market transformation efforts would require that performance incentives not be based
on profit. Inaddition, if a nonprofit organization were used as the agent, accomplishing
its mission (the transformation of energy-efficiency markets to the point where
intervention is no longer needed) could eliminate the need for the organization’s
continued existence. Therefore, performance incentives directed at the organization’s
officers may be needed to ensure that they have an adequate incentive to accomplish the
organization’s mission.

20. Regardlessof the agent or agents for whom an incentive mechanism is intended,
any incentive mechanisms intended to encourage the pursuit of market transformatian
initiatives should be:

. Carefully and thoughtfully aligned with explicit policy objectives,

. Clear in their intended message;

. Understandable and accessible;

. Composed of rewards and/or penalties tied to outcomes the agent can affect;

. Reasonably balanced between risks and rewards for the agent and society asa
whole;

. Large enough to attract and retain the attention of the agent’s management;

. Timely; and

. Relatively easy to monitor with respect to evaluating performance.

21. Regardless of the agent or agents selected, performance incentive mechanisms
intended to encourage the pursuit of market transformation initiatives must take inb
account the nature of markets and of market effects. First, the challenges surrounding the
measurement of market effects suggest that it will generally be neither feasible na
desirable to base performance incentive mechanisms for market transformation on direct
load impacts. Instead, such incentive mechanisms will need to be based either m
indicators of market effects or on the good-faith implementation of planned tasks
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Second, because not al markets are structured at the level of end-uses or programs, these
may not be appropriate categories by which to structure market transformation incentive
mechanisms. Instead, it will be necessary to establish the structure and boundaries d
individual energy-efficiency markets, and structure incentive mechanisms along the lines
of targeted markets. Third, because markets change only gradually, performane
incentives based on market effects must allow sufficient time—in some cases, at |eag
several years—for the effects to occur.

22.  Regardless of the agent or agents responsible for market transformation efforts
incentive mechanisms based on market effects must take into account the limited
precision with which the market effects of energy-efficiency programs can be measured.
Thisimprecision creates afundamental challenge, revolving around the potential risks to
ratepayers, as well as the potential for systematic gaming of the results. This challenge
might be approached either by establishing appropriate caps on incentive payments, by
delegating some or al responsibility for the evaluation of market effects to a neutral third
party, by combining different market transformation initiatives in portfolios, or by basing
performance incentive payments on multiple indicators of market effects.

Transition Issues

23. Werecommend that the CPUC, the utilities, and other parties beginnow to gain
valuable experience and gather useful information during the transition to arestructured
industry, and to revise the DSM policy framework to increase its support for marke
transformation. Incremental progress on many of the policy framework issues identified
above should be made now while restructuring decisions are being implemented. Below
are three of our near-term recommendations:

*  We recommend that the M&E protocols should be revised to reduce the frequengy
and/or the intensity of required traditional impact eval uations, in exchange for explicit
requirements that the utilities conduct collaboratively-designed evaluations of market
effects and reductions in market barriers.

*  Werecommend that performance incentive mechanisms based on irdicators of market
effects should be explored. For programs with existing shared svings or performance
adder mechanisms, mechanisms based on indicators of market effects should ke
implemented either in place of or in addition to the existing shareholder incentive
mechanisms. In addition, a performance incentive mechanism for commercialization
efforts should be designed and implemented.

*  Werecommend that the CPUC consider directing the utilities to allocate a portion of
the M & E budgets, which have been underspent in recent years, to fund studies d
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market effects and reductions in market barriers. Alternatively, thenecessary funds
could be transferred to a third party to conduct the studies.

Individuals and organizationsin California have a great opportunity now to begin to shift
the focus of the policy framework and existing practice towards increased support d
market transformation objectives. Failure to make progress and increase the experience
and knowledge of market transformation beginning now and cortinuing over the next two
years will hinder the development of the new energy-efficiency framework that the CPUC
envisioned in its restructuring decisions.
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CHAPTER 1

| ntr oduction

Market transformation has emerged as a central policy objective for future publicly
funded energy-efficiency programsin California? California Public Utilities Commission
(CPUC) Decision 95-12-063 calls for public funding to shift to activities designed b
transform the energy-efficiency market (CPUC 1995)2 The CPUC envisions that funding
“would only be needed for specific and limited periods of time to cause the market to be
transformed” (page 156). At the sametime, the CPUC also acknowledges that “there are
many definitions of market transformation” ... and does “not attempt to refine thoe
definitions today " (also page 156).

We argue that a definition of market transformation is essential. The literature is nov
replete with definitions (see, for example, Feldman 1995), and an operational definition
is needed for the CPUC to decide on which programs should be supported with public
funds. The CPUC decision initially indicated a preference for programs that do nd
provide financial assistance to customers? However, energy-efficiency programs that rely
on financial assistance to customers havetraditionally accounted for a substantial portion
of California utility’s DSM programs, so the CPUC’ s direction to use ratepayer funds to
support programs that will transform the market raises critical questions about how
analyze what has happened in order to plan effectively for the future: Which utility
energy-efficiency programs, including those that provide financial assistance t
customers, have had market transforming effects? To what extent do current regulatory
rules and practices encourage or discourage utilities from running programs that ae
designed to transform the market? Should the rules and programs be modified, and, if so,
how, to promote market transformation?

This scoping study, conducted at the request of the California Demand-Side M easurement
Advisory Committee (CADMAC), under the Market Effects Subcommittee, examines
whether the energy-efficiency programs offered by California's four investor-owned
utilities (Pacific Gas and Electric Company or PG&E, San Diego Gas and Electric

The notion of market transformation first appeared as a regulatory issue at the CPUC in 1993 when it was
used in a CPUC-directed study by the Wisconsin Energy Conservation Corporation (WECC) to assess
shareholder incentives for California utilities (Schlegel et al. 1993). Following the WECC report, the CPUC
called for workshops on the market transformation issues raised by WECC and other program definition
issues (CACD 1993). Since then the issue of market transformation has been considered and assessed at the
CEC and in various CPUC proceedings (e.g., ex-post measurement proceedings, 1995 AEAP, PG& E 1995
GRC).

See Conclusions of Law 82 and 84, CPUC Decision 95-12-063.

See Conclusions of Law 83. Subsequently, the CPUC indicated interest in revisiting this preference based
on input from the California Energy-Efficiency Services Working Group.

1



CHAPTER 1

1.1

Company or SDG&E, Southern California Edison Company or SCE, and Southem
California Gas Company or SCG) and the policies underlying them support the goal of
market transformation. We address this question in several ways:

(1) We propose an operational definition of market transformation that is based m
assessing the degree to which utility programs have had market effects and hawe
overcome underlying market barriers to energy efficiency in alastingfashion (Chapter
2).

(2) We review selected recent California utility energy-efficiency programs to examine
the market barriers they do and do not address, and we identify market effects that might
be studied to determine the success of the programs in transforming markets (Chapter 3).

(3) We review California’'s DSM regulatory policies [including the DSM policy rules
shareholder incentive mechanisms, and measurement and evaluation (M & E) protocol 5]
to assess how they reward and/or penalize the utilities for transforming markets with
energy-efficiency programs. For the M&E protocols, which are of primary interest o
CADMAC, we examine the extent to which these protocols encourage utilities to capture
evidence on the market transforming effects of energy-efficiency programs (Chapter 4).

(4) After summarizing our findings, we develop alist of recommendations to help align
California's DSM regulatory policies with the objective of market transformatian
(Chapter 5).

Sources of Information

Information for our analysis comes from three main sources. First, we reviewed the
literature on market barriers and market transformation in order to develop a sourd
analytical foundation. Second, we reviewed extensive background materials on each
utility’ s complete energy-efficiency program offerings; these materials included annual
DSM program summary reports, minutes from DSM advisory committee meetings
program impact and process evaluations> and program-specific descriptions and
promotional materials. Third, we interviewed senior utility staff and selected progran
managers.® Our interviews with senior energy-efficiency staff sought utility views on the
influence of current DSM regulatory policies (i.e., the DSM policy rules, shareholde

We did not conduct technical reviews of the savings claims from the evaluations, but instead reviewed them
only to determine the extent to which they contained evidence regarding market transformation. Thus, our
comments on the evaluations should not be confused with independent professional judgements regarding
their adequacy or accuracy.

Appendix A contains alist of the interviews we conducted.

2
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incentive mechanisms, and M & E protocols) on the design and implementation of utility
energy-efficiency programs in relation to the goal of market transformation. Ou
interviews with utility energy-efficiency program staff sought information on the market
transformation effects of recent utility energy-efficiency programs as well as on the
influence of regulatory policy.

Our interviews of individual program managers were a critical source of information for
our evaluation of the market transformation effects of recent California utility energy
efficiency programs (see Table 1-1). In seleding individual programsto review, we tried
to satisfy a number of objectives. We wanted to make sure we covered: (1) all four
utilities; (2) all major categories of energy-efficiency programs; (3) both residential and
nonresidential sectors; (4) the programs responsible for the largest expenditures, savings,
and shareholder incentives (generally the commercial energy-efficiency
incentive/industrial energy-efficiency incentive programs); (5) both information/energy
management services (performance-based incentive) programs and resource (shared
savings incentive) programs; (6) all major market barriers; (7) all major market effects
generally identified or discussed in California; (8) programs that planned explicitly b
reduce market barriers or achieve market effects; (9) programs with research (proces
evaluations or load impact studies) that claimed to observe or estimate market effects
from the programs; and (10) programs that could provide unique insights into the
compatibility of California's policies and programs with maket transformation objectives.
Because of resource constraints, we did not cover all programs operating in California.

Our observations on the market transformation effects of California utility energy
efficiency programs are based on information provided by the utilities (either in written
form or through interviews) or on prior work by the authors. (We did not interviev
market actors, such as customers or trade allies, or other interested parties.) The
information is limited for the most part to recent or current energy-efficiency progran
offerings by the utilities (i.e., from about 1994 to early 1996). Hence, we offer limited
observations on the market transforming effects of older California utility energy-
efficiency programs.
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1.2

Table 1-1. California Utility Energy-Efficiency Programs Reviewed’

Pacific Gas San Diego Gas Southern Southern
and Electric and Electric California Edison California Gas

Residential
Information X X

Energy X
Management
Services

Appliance X X
Efficiency
Incentives

New Construction X X

Direct Assistance X
Nonresidential

Information X

Energy X X
Management
Services

Energy-Efficiency X X X X
Incentives

New Construction X X

Summary of Tasks

We divided our work into seven tasks, described below:

1. Develop (a) a list of market effects and (b) a systematic framework for reviewing
market barriers, reductionsin market barriers, and other market effects.

This task is taken up in Chapter 2. We define key terms used in our study, includirg
market barriers, market effects, and market transformation, and the related concepts d
market failure and market intervention. We describe a numbe of market barriers relevant
to utility DSM programs and an important clarification to the market barrier mog
frequently cited by DSM practitioners, high first cost. We list the market effects tha
might be examined as evidence that a utility energy-efficiency program has reducel

See California’s DSM Policy Rules for definitions of these program types.

4



CHAPTER 1

market barriers. (Thislistisalsointended to fulfill the request made of CADMAC in the
1995 AEAP to provide such alist for EMS programs as well as for other program types).

2. Review current utility energy-efficiency programs to determine the extent to which
they are designed and implemented to reduce market barriers and achieve market
effects.

Thistask istaken up in Chapter 3. We reviewed descriptionsof programs based on utility
filings and program materials. We identified a subset of programsto evaluate in detail
(see Table 1-1). Weinterviewed key program managers to help detemine market barriers
addressed by the programs, the extent to which the programs have been successful in
reducing

market barriers, and evidence of market effects. We introduce a graphical tool, callel
market influence diagrams, to present our findings.

3. Review DSM policy rules to determine the extent to which they support market
transformation objectives.

4, Review current shareholder incentive mechanisms to determine the extent to which
they are designed to encourage utilities to reduce market barriers and measure
mar ket effects.

5. Review current M&E protocols and assess the extent to which the protocols
measure reductions of market barriers and other market effects of utility
programs.

Tasks 3, 4, and 5 are taken up in Chapter 4. We reviewed the DSM policy rules, which
also describe the shareholder incentive mechanisms and the role of M& E activities, and
we reviewed the M& E protoools. We also interviewed senior and program staff, at each
of the four utilities (PG& E, SDG& E, SCE, and SCG) to understand their perspectives on
the regulatory framework created by California's DSM policy. We focused on how
policy has influenced the design and implementation of programs and the ability o
programs to transform markets. Starting from our conclusion that thethree areas of policy
(DSM policy rules, shareholder incentive mechanisms, and M&E protocols) send a
comprehensive, integrated (but sometimes conflicting) set of signals to utilities regarding
market transformation, we initially present a single set of findings on the overal
regulatory environment created by the three. We then describe specific marke
transformation issues embodied in M&E protocols and in the shareholder incentive
mechanisms.
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6. Prepare a draft report that contains the list of market effects; the systematic
framework; reports on the reviews of the programs, protocols, and shareholder
incentive mechanisms; and recommendations based on our reviews.

The draft report was submitted to CADMAC on June 12, 1996. Our recommendations
are contained in Chapter 5.

7. Prepare a final report that contains the material in the draft report and
incorporates or responds to the review comments of CADMAC.

This is the final report. It responds to comments received from both the members d
CADMAC and from a small group of outside reviewers.
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2.1

Market Barriers, Market Effects, and M arket
Transformation

This chapter presents three critical elements of our analysis of the market effects d
California utility energy-efficiency programs: (1) definitions and discussion o
relationships among market barriers, market effects, market transformation, and the
related concepts of market failure and market intervention; (2) detailed descriptions d
market barriers to energy efficiency that are relevant to utility energy-efficiengy
programs; and (3) a framework for examining the market effects of utility energy-
efficiency programs and a categorized list of market effects that are most often discussed.

Definitions of Key Terms

Controversy about the market transforming properties of utility energy-efficiency
programs results from confusion about the terms market barrier, market failure, ard
market transformation. We have adopted the following definitiors for the purposes of our
study:

Market Barrier - any characteristic of the market for an energy-related product, service,
or practice that helps to explain the gap between the actual level of investment in a
practice of energy efficiency and an increased level that would appear to be cog
beneficial.

We recognize that what is cost beneficial depends on one's perspective and is influenced
by both energy and non-energy considerations. We propose to limit discussion in this
report to activities that are cost beneficial either from a consumer's point of view or from
society's® We use the term “consumer” to refer to both individuals and firms. With this
definition, oneform of evidence for the presence of market barriers relies on comparing
the implicit discount rate observed in consumers’ energy-efficiency purchase decisions
with the discount rate applied by consumers to comparable activities (i.e., those wih
comparable risks and liquidity) or those with an even lower social discount rate. Other
forms of evidence include findings from studies in conservation behavior, transactian
costs economics, and cognitive psychology?

To the extent that a utility has an obligation to overcome market barriers, the utility’s perspective must also
be accounted for. Ensuring alignment of utility and customer or utility and societal perspectives, however,
is amatter of regulatory policy, which we examine in Chapter 4.

See Goldstone (1996) for arecent discussion of the contributions of these disciplines to our understanding
of market barriers to energy efficiency.
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It is logical that if a market barrier is lowered, market adoption of energy-efficiert
products, services, or practices will increase. We recognize, however, that reducing any
one market barrier may not lead to increases in adoption because other barriers may
remain or be reinforced, or new barriers may be introduced.

Market Failure - a condition of a market that violates one or more neoclassicd
assumptions (e.g., perfect information, costless transactions, no externalities, rationd
behavior, etc.). These assumptions define an ideal market for products or services.

Market failure is a formal economic concept.’’ It iswidely agreed that the existence of
a market failure provides necessary but not sufficient justification for governmert
intervention.'* Market barriers, on the other hand, were defined by practitioners
attempting to characterize what they believed was wrong with current energy service
markets (i.e., what explained the "efficiency gap"). Not surprisingly, market barriers
defined under these practical conditions do not appear toderive from a unified conceptual
framework of human behavior as is required by the formal structure of neoclassicd
economic analysis, although some market barriers are formally recognized as marke
failures by economists (such as externalitieg. Recently, analysts have shown that, in fact,
many market barriers can be seen as particular examples of accepted market failures
notably those associated with imperfect information. These analysts have shown tha
market barriers are generally consistent with the transaction cost economics notion d
market failure.*?

Whether the existence of market barriers provides justification for governmert
intervention in markets is still hotly contested. Resolution of this debate is outside the
scope of this report.** We rely on the precedent of Jaffe and Stavins (1994): “[T]hos
market barriers that might justify public policy intervention to overcome them, we denote
as [neoclassical] market failures.” In other words, if thereis an intervention that is ne
beneficial (enhances societal welfare) for a specific market barrier, then this marke
barrier is a market failure and we have a justification to intervene.

Market Intervention - a deliberate effort by government or utilities to reduce marke
barriers and thereby change the level of investment in (or practice of) energy efficiency.

10

11

12

13

See, for example, Harris and Carmen (1983) for a comprehensive listing of market failures.

The existence of market failure is not sufficient to justify intervention and does not by itself point to the
appropriateness of any particular form of intervention. A proposed intervention must demonstrably improve
social welfare; interventions might also decrease social welfare.

See Golove and Eto (1996) and Goldstone (1995), which use concepts from transaction cost economics to
describe market barriers. See Williamson (1989) for an introduction to transaction cost economics.

See Golove and Eto (1996) for a recent treatment of these issues.
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For the purpose of thisreport, utility energy-efficiency programs are examples of market
interventions™ that is, interventions are defined as activities designed to reduce market
barriers. An intervention’s success in reducing market barriers, therefore, hinges m
whether it leads to or causes a net beneficial outcome from a societal perspective. A net
beneficial outcome requires that the increase in the adoption, procurement, or practice of
energy efficiency is not offset by other losses (such as the cost of the intervention or its
consequences).

We recognize that there other justifications for market interventions to achieve othe
societal objectives (such asequity). In thisreport, we are concerned primarily with those
associated with economic efficiency (broadly defined to include environmental costs and
benefits).

Market Effect - a change in the structure of a market or the behavior of participantsin a
market that is reflective of an increase in the adoption of energy-efficient products
services, or practices and is causally related to market intervention(s).

Market effects, as we have defined them, are evidence of whether and to what extent a
market barrier(s) has been addressed effectively. If thereis no observable market effect,
then by our definition the relevant market barriers have not been reduced to a noticeable
degree. For example, a market effect may not be observed because reductions in some
market barriers may be accompanied by off-setting increases in others.

Market effects may be difficult to observe for reasons including the possibility of lagged
market response to an intervention® For example, market effects in the form of changes
in consumer’s attitudes, incentives, and knowledge are hard to observe independent d
specific energy-efficiency actions, such as purchases.

If there is an observable market effect, it is necessary to be able to attribute this effect to
a particular market intervention(s) in order to use this finding as evidence that tre
intervention reduced the market barier(s). Markets change for many reasons. There are
two alternative possibilities that are important to consider when trying to relate observable
changesin markets to market interventions: (1) market changes thatresult from reductions
in market barriers, but that are not caused by the particular market intervention beirg
examined (i.e., the barrier would have been reduced without the intervention); and (2
market changes which do not result from any reduction in market barriers. Technological

14

15

There are many other examples of market intervention, ranging from standards to public exhortation. One
objective of this report is to identify the market effects of utility energy-efficiency programs in order to
establish a common framework within which to assess their value as models for future interventions.

We also recognize that market effects could be defined as a change in the pattern of adoption of energy-

efficient products, services, or practices, independent of any net increases in adoption. For the purpose of
this report, we are concerned primarily with those market effects that lead to net changes in adoption.

9
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breakthroughs or producer pricing policies, for example, may change the incremental cost
of the energy-efficiency features of products or services, leading to changes in the
purchases of these products or services. However, changes in product or service costs are
not by themselves evidence that any market barrier (or barriers) has changed. Only the
conditions under which the market barrier originally prevented adoption of energy-
efficiency measures have changed. Nevertheless, these changes may be sufficient b
make intervention no longer needed (see discussion of the market barriers associated with
first cost in the next section of this chapter).

Our definition allows for positive and negative market effects. The focus of this report
is on positive effects; that is, on those effects that lead to increases net social welfare
Moreover, we are concerned only with thosemarket effects that result from the operation
of a utility’s energy-efficiency program. In this regard, we will also consider marke
effects that may be unintended consequences of a utility energy-efficiency program
Ascertaining whether a market effect would have occurred in the absence of the energy-
efficiency program (i.e., “but for”) may be a useful test for establishing a causal lirk
between an intervention and a market effect in this regard.

Strictly speaking, individual purchases of and subsequent load impacts from energy
efficiency measures acquired through autility energy-efficiency program are also among
the market effects of the program; however, we are far more interested in market effects
that are “outside” the program, effects beyond the individual act of participation by the
customer. These effects could include changes in dealer stocking practices of the measure
promoted and changes in manufacturing practices in response toincreased demand for the
measures; they could also include additional energy-efficiency measures or practices
adopted by the participating customer (see section2.3). These effects are more important
for our study of market transformation because they aremore likely to indicate there have
been lasting changes in the market. That is, we view markets as on-going systems d
exchange. The transaction between the utility and the customer (e.g., the purchase of an
energy-efficient measure) cannot by definition be a lasting market effect; it isa singular
market effect in spaceand time. Thus, we do not consider a single transaction, by itself,
to be evidence that a market barrier has been reduced in a lasting fashion. Instead, we are
interested in the lasting consequences of such transactions.

Market Transformation - a reduction in market barriers resulting from a marke
intervention, as evidenced by a set of market effects, that lasts after the intervention has
been withdrawn, reduced, or changed.

Our definition is based on the need to have a standard by which to judge marke
interventions in a regulatory environment; it is not intended to describe the actions o
private-sector market actors seeking to profit from their efforts to “transform” markets.
Our definition coversthree possibilities: (1) if there are nolasting market effects, then the
market has not been transformed (because the reduction in market barriers has been only

10
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2.2

temporary);*® (2) if there are lasting effects but further intervention is still warranted, then
the market has only been partially transformed; and (3) if there are lasting effects and the
most important and relevant market barriers have been reduced to the point where further
intervention is no longer deemed to benet beneficial to society, then the market has been
completely transformed. These distinctions reflect our concern to ascertain the
permanence of market effects from energy-efficiency programs.

All utility energy-efficiency programs have the potential to transform markets under our
definition. Market transformation is not a label that uniquely identifies certain utility
energy-efficiency program designs to the exclusion of others. It isinstead an objective
that utility energy-efficiency programs all succeed in achieving to varying degrees
Evidence of success, then, rests on determining to what extent market barriers have been
lowered. Whether they have been lowered to the point where further intervention is not
warranted, determines whether the market isfully transformed. In dher words, the degree
of success cannot be settled in the abstract. It must be established by a review of the
program’s design intent and execution, and of the market effects attributable to the
program.

We recognize that there are different opinions on (1) how long market effects must last,
and (2) how much (or in what way) a market intervention can be changed (if it is nd
withdrawn entirely) so that whatever market effects are observed can still be considered
evidence for some degree of market transformation.

Market Barriers Relevant to Utility DSM Programs

As early critics were quick to point out, market barriers are not classified based ona
consistent conceptual framework; there is no well-defined, all-endmpassing set of market
barriers comparable to the major market failures formally recognized by economists!’
Therefore, an inescapable degree of subjectivity plays arole inassembling alist of market
barriersthat is (1) comprehensivebut not extremely long, and (2) robust in the sense that
any particular market barrier is not immune to re-interpretation as a differernt
manifestation of another market barrier or vice versa. We address these limitations by
describing market barriers most frequently referred to by utility DSM practitioners

16

17

Our interest in market transformation is not intended to suggest that we believe public support for activities
that only temporarily reduce market barriers is not warranted. Programs that do not transform markets are
legitimate strategies for improving social welfare.

Harris and Carmen (1983) list eight major market failures: imperfect competition, excessive competition,
anticompetitive conduct, imperfect information, side effects (such as externalities), public goods, (de)merit
goods, and income maldistribution. As noted earlier, this chapter does not analyze the derivation of our list
of market barriers from these market failures, as defined by economists. See Golove and Eto (1996) for a
discussion of these linkages.

11
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Where appropriate, we indicate important rel ationships among barriers and identify areas
in which they overlap.

As noted earlier, many market barriers have been anayzedas examples of market failures
associated with imperfect information or as situations fraught with high (yet, presumed
reducible) transaction costs. Information, risk, and incentives emerge as three recurring
themesin many market barriers. Information-related market barriers include a variety of
difficulties associated with the availability, cost, and trust-worthiness of information
Risk-related market barriers include difficulties associated with assessing and managing
risk. Incentive-rdated market barriers involve the financial and nonfinancial rewards or
penalties to individuals and organizations for pursuing energy-efficiency opportunities
that would appear to be cost-effective measured by standard economic means.

We do not include high first cost on our list of market barriers, even though it was
routinely identified by our utility energy-efficiency program interviewees as the single
most important market barrier addressed by their programs (see Chapter 3). High firg
cost arises naturally in DSM programs; many are designed to increase market adoption
rates for energy-efficient products or services by reducing their first cost (for example
through rebates or other forms of financial assistance). We think there is a basic
difference between market barriers and the strategy used to overcome them. Thus, while
reducing first cost may be as effective strategy to increase market adoption, we do nd
consider high first cost to be the market barrier, which this strategy has overcome.

We believe it is essential to understand precisely why high first cost is thought to bea
barrier to energy efficiency and how, by reducing first cost, it has been addressed. If, in
fact, high first cost is considered to be a market barrier and is, in this sense, theonly
market barrier addressed by a program, then discontinuation of the program would by
definition result in areversion to purchasing and operating practices that existed prior to
the program.”® Asaresult, there would be no evidence of markettransformation. In order
to understand how reductionsin first costs might lead to market transformation, we have
broken down the concept of high first cost into a number of distinct market barriers that
we believe might be addressed programs that lower first cost as a strategy for addressing
these market barriers.

In analyzing the market barriers underlying high first cost, we clarify an important policy
objective that is sometimes addressed by utility energy-efficiercy programs, which reduce
first cost, equity. Equity is adistinct policy objective from economic efficiency. The
poor are certainly not immune from the economic-efficiency market barriers associated

18

In this example, we are assuming that the increase in demand for the product, due to its lower cost to the
consumer, does not also result in any upstream market effect, for example, increases in production volumes
that generate significant manufacturing economies that are then passed on to consumers in the form of lower
prices.

12
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with high first cost listed below; in fact, the poor are often at the greatest disadvantage
from these barriers. However, successfully addressing these barriers would not change
the basic income constraint faced by the poor: lack of money® In this report, we are
concerned primarily with the ability of utility energy-efficiency programs to transfom
markets in order to improve economic efficiency; we do not comment on the ability d
these programs to effect permanent changes in the distribution of wealth in society.

Having addressed high first costs, we offer the following working list of market barriers
to energy efficiency:

A. Information or search costs—the costs of identifying energy-efficient products or
services or of learning about energy-efficient practices. These can include the value of
time spent finding out about or locating an energy-efficient product or service or hiring
someone else to do it on the consumer's behalf. Search costs can be thought of as costs
of acquiring information.

B. Performance uncertainties—the difficulties consumers face in evaluating claims
about future benefits, which are made for many energy-efficiency investments ard
activities. This market barrier is closely related to high search costs; acquiring the
information needed to evaluate claims regarding future performance is rarely costless
In some cases it may be impossible to obtain the relevant information; one may not e
able to generalize from existing information but instead must “experience” the energy
performance as it is affected by one's own unique operating conditions, practices, a
preferences. Producers, as well as consumers, face these costs in forecasting the market
response to decisions they make to manufacturer, promote, stock, or offer energy-efficient
products.

C. Asymmetric information and opportunism—another aspect of the difficulties
consumers face in evaluating the veracity, rdiability, and applicability of claims made by
sales personnel for a particular energy-efficient product or service. This barrier reflects
the fact that sellers of energy-efficient products ar services typically have more and better
information about their offerings than do consumers. It also reflects the incentive tha
sellers have to provide misleading information. This market barrier is closely related to
high information costs and performance uncertainties because obtaining the information

19

When the distinction between the equity and economic-efficiency rationales for programs designed to lower
first cost is clear, one can better understand the basis for a key critique of utility energy-efficiency programs.
This critique holds that utility energy-efficiency programs have not had lasting market effects or made lasting
reductions in market barriers. Asaresult, they represent no more than a transfer of wealth, which, according
to these critics, is inappropriate because it isinequitable. Addressing this challenge in the context of this
report requires showing that there have been net improvements in economic efficiency (i.e., lasting
reductions in market barriers), as opposed to mere transfers of wealth.

13
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required to assess claims adequately may be costly or impossible® This barrier is
different from high information costs however, in that appropriate use of the information
may require specialized knowledge held only by the vendor; thus, oppatunism on the part
of those with the specialized knowledgeisaspedal concern.? This barrier is also related
to bounded rationality, described below.

D. Hassle or transaction® costs—the indirect costs of acquiring energy efficiency and
are also closely related to information or search costs. These costs include the time
materials, and labor involved in obtaining or contracting for an energy-efficient product
or service.

E. Hidden costs—unexpected costs associated with reliance on or operation o
energy-efficient products or services. These costs could include additional operating and
maintenance costs associated with energy-efficient equipment or additional staff costs
associated with monitoring or servicing transactions (e.g., contractor supervision). They
might also include additional costs resulting from the quality of installation. Many d
these unplanned costs are incurred after the acquisition of an energy-efficient product or
service. To some extent, they can also be thought of as performance uncertainties.

F. Access to financing—the difficulties associated with the lending industry's historic
inability to account for the unique features of loans for energy savings projects (i.e., that
future reductionsin utility bills increase the borrower’s ability repay aloan) as distind
from the other factors affecting the evaluation of a borrower’s credit-worthiness. In
principle, accounting for energy-efficiency improvements funded by loans ought to result
in lower borrowing costs. This market barrier can be analyzed as reflecting lenders
uncertainty regarding the reliability of future savings and reflecting the additional costs
associated with formally recognizing this feature of energy savings projects (anothe
aspect of hassle costs described previously). Institutionally, this market barrier manifests
in the absence of secondary financial institutions such as those established in othe

20
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The differences among information cost, performance uncertainties, and asymmetric information are referred
to in the transaction cost economics literature as the differences among search, experience, and credence
goods (Goldstone 1996).

In fact, opportunism pervades many of these first three market barriers. Inlay terms, there is a significant
cost associated with knowing who to trust when making energy-efficiency related decisions precisely
because one may lack knowledge for one of these three reasons.

Transaction cost as used here, should not be confused with the term used in the formal study of transaction
cost economics (see, for example, Williamson 1989). Transaction cost economics refers to a powerful
perspective from which to examine both market and nonmarket interactions based on the relationships
established among various participants. Some believe that many if not all of the market barriers on our list
could be profitably examined using transaction cost economics concepts. (See, for example, Golove and Eto
1996.) In thisreport, we use transaction costs only as defined here.
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markets to allow investors to “lay-off” separately the unique risks associated with the
future performance of energy-efficiency investments.

G. Bounded rationality—the behavior of an individual during the decision making
processthat may seem inconsistent with aindividual’s goals. Everyone relies on “rules
of thumb” to varying degrees. Sometimes rules of thumb are referred to as matters d
habit or custom. Rules of thumb serve to limit the focus or scope of considerations for
agiven decision. Such behavior ishardly irrational, in view of the potentially high search
and information processing costsassociated with trying to make every decision based on
first principles, e.g., net present value. As aresult, behavior is often described as rational
in intention, but limited in its execution. This barrier has sometimes beenconstrued to
include examples of what can only be characterized as plainly irrational behavior a
behavior inconsistent with one's articulated goals and understanding. This barrier is
distinct from high search costs, performance uncertainties, and asymmetric information
because more or better information alone may be insufficient to change behavior. Instead,
this barrier refers to the way in which individuals process and act (not necessarily
logically) on whatever information they may have.

H. Organization practices or custom—organizational behavior or systems of practice
that discourage or inhibit cost-effective energy-efficiency decisions. This barrier is
closely related to bounded rationality but applies to organizations or social networks
rather than to individuals. A good example isinstitutional procurementrules, policies,
and practices that make it difficult for arganizations to act on energy-efficiency decisions
based on economic merit. Thisbarrier isaso closaly related to hassle costs or subsequent
hidden costs, which in this case might be faced by individuals ading within organizations.

l. Misplaced or split incentives—institutional relationships which mean that the
incentives of an agent charged with purchasing energy efficiency are not aligned wih
those of the persons who would benefit from the purchase. One example is in nav
construction where builders attempting to minimize first cost do not install higher-first-
cost energy-efficiency features that would be valued by the future building owners who
must pay the utility bills. In this case, the builder has no ircentive to minimize utility bills
she will not pay and every incentive to increase her profit by minimizing the first costs
she does incur. A second example arises in rental property where the landlord has o
incentiveto install energy saving retrofits in buildings where she does not pay the utility
bills. In this case, the tenant, having no financial interest in the building structure a
fixtures, is not to be in a position to authorize retrofits that would benefit her directly in
the form of reduced utility bills.

J. Product or service unavailability—the adequacy of supply. Unavailability of a
product is different from high search costs that make it expensive for the consumer ©
locate a product or service. Unavailability is a market barrier created by the
manufacturers and distributors of products or service providers that inhibits consume
demand. One result may be higher prices to reflect the fact that supplies are tight
Unavailability and high pricesmay be the result of collusive or anticompetitive practices
to hold some products (or producers) off the market in favor of others that offer higher
profit or other advantages (e.g. market share). Distributors may face high search ard
acquisition costs in order to accurately anticipate demand or they may react in a
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boundedly rational way to expectations for future demand caused, for example, by the
newness of a product. As aresult, they may limit shelf space for or not stock energy-
efficient products.

K. Externalities—costs that are associated with transactions, but which are na
reflected in the price paid in the transaction. For example, environmental costs associated
with electricity generation by fossil fuel are not incorporated into prices for electricity or
fossil fuel use; these prices are too low in that they do not reflect the full cost to society
of using these sources of energy. For markets to operate efficiently, transactions mug
incorporate full costs.

L. Nonexternality mispricing—other factors that move prices away from margind
cost. An example of this barrier arises when regulated utility commodity prices are set
using ratemaking practices based on average (rather than marginal) costs.

M. Inseparability of product features—the difficulties consumers sometimes face in
acquiring desirable energy-efficiency features in products without also acquiring (ard
paying for) additional undesirable features that increase the total cost of a product beyond
what the consumer would be willing to pay for just the added energy-efficiency features
alone. For example, energy-efficiency may be offered as an option on only the highest
priced models in a product line, which also include a variety of other non-energy

amenities. There are two aspects of this phenomenon, tha need to be analyzed separately.
On the one hand, if the decision to bundle product features is made at the discretion d

manufacturers or distributors, then inseparability can be thought of as a market barrier that
is closely related to product unavailability. On the other hand, if the inseparability is
either required by law or unavoidable because it is inherent in the design of the product,
then the phenomenon is not a market barrier in and of itself but is an (apparently)

inescapabl e feature of the product. For the purpose of this study, ajustification for utility
energy-efficiency intervention to increase market adgption to overcome the high first cost
associated with this second situation must be made based on overcoming some othe

market barrier (e.g., the presence of externalities or other forms of mispricing).

I nterventions other than conventional utility energy-efficiency programs might address
this market barrier directly—e.g., changes to laws or basic research and development to
change product designs.

N. Irreversibility—once a decision to purchase an energy-efficient product or service
is made, it is often difficult to revise it inlight of future information because aspects of
the decision are irreversible (e.g., if future energy prices go down, one cannot gd
“salvage’ insulation that has aready been blown into awall). Irreversibility is an attribute
of many energy-efficient products and closely related to performance uncertainty. Utility
energy-efficiency programs to overcome irreversibility must be justified with reference
to some other market barrier (e.g., externalities or mispricing). In other words, ro
conventional utility program intervention can change the irreversible nature of certan
products although another type of intervention, such as basic research and development
to change the physical characteristics of the measure could do so.
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2.3

Market Effects Attributable to Utility Energy-Efficiency Programs

We begin with observations about the fundamental characteristics of market effects in
general; we then assemble a framework for analyzing and illustrating the market effects
of individual programs.

Market Actors versus Market Structure. As we have defined them, all market effects can
ultimately be characterized as changesinthe structure or market behavior of one or more
sets of market actors (see Figure 2-1). Market actors can include but are not necessarily
limited to the following groups:. (a) consumers; (b) retail providers (such as equipmert
vendors, material suppliers, and new home sales staff); (¢) wholesale distributors; (d
ancillary, nonfinancial intermediaries (such as design professionals and auditors); (1)
financia intermediaries (such as banks and other lending institutions); (g) manufacturers
(including, to some extent, builders and their subcontractors); and (h) governmert
agencies (including both state and local building code officials). The concept d
"structure" has along tradition in the social sciences and is also an indispensable tool in
understanding complex social systems such as markets. However, our methodologicd
orientation focuses on the behavior of actors in the market.

Figure 2-1. Organization of Market Actors in an “ldealized” Market
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For illustration, consider a case in which the distribution chain for a specific energy-
efficiency measure initially tends to flow from manufacturers to distributors to retailers
to consumers, but, as a result of a utility energy-efficiency program, distributors are
partially eliminated from the chain. Some measures now flow directly fram
manufacturersto retailers. Clearly, this represents a change in the structure of the market.
However, at amore fundamental level, the distribution chain would not have changed in
this fashion unless one or more groups of market actors found it in their interests ©
change either selling or buying behavior.

For the purposes of this report, we attempt to characterize all market effects according to
the behavior change of one or more specific sets of market actors.

A Working List of Market Effects. Because markets consist of diverse actors engaging in
diverse economically motivated behaviors, there is a wide range of ways in which utility
energy-efficiency programs could alter behavior, thereby leading to market effects. In
Table 2-1, we have listed anumber of the specific market effects that were either offered
as hypotheses by our interviewees or have appeared repeatedly in the literature on tre
market effects of utility energy-efficiency programs. Consistent with our approach o
characterizing market effects as changesin the behavior of one or more specific sets of
actors, the list is organized according to the market actor whose behavior changes. For
ease of presentation and to avoid duplication, we have included manufacturers and al
businesses (e.g., retail providers, wholesale distributors, nonfinancial intermediaries, and
financial intermediaries) under a single category labeled “ other businesses.”

Behavior Can Changein Three Ways. There are only a small number of mechanisms by
which the behavior of market actors can be changed to lead to marketeffects. We classify
the ways that utility energy-efficiency programs may alter the behavior of market actors
based on asimple model of human behavior, which holds that, in order to make a choice,
an actor must: (a) be able to make the choice; (b) be aware that the choiceis available;
and (c) either believe that the choiceisin his or her own best interest or believe that the
choiceistheright thing to do. Thismodel suggests the following ways that utility energy-
efficiency programs may change the behavior of market actors:

° Changes in options. Utility energy-efficiency programs can create new optiors
(for example, by accelerating the development of new technologies) or by
eliminating old ones (for example, by accelerating the development o
enforcement of new codes and standards.)

° Changes in incentives. We include not only direct financial incentives such &
rebates but an entire array of incentives. For example, if dealers perceive that an
appliance rebate program has increased customer demand for efficient appliances,
they may find themselves facing a new incentive to stock more efficient units.
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° Changes in knowledge, awareness, attitudes, including moral suasion. This
category is largely self-explanatory. Moral suasion involves changing a market
actor's values by causing the actor to believe that some energy-related behaviors
are more “normal” or ethical than others?

Market Effects Are Interactive. Market effects are inherently interactive; behaviord
changes among one set of market actors often lead to behavioral changes for another set.
Markets generally consist of alarge number of individuals pursuing their self-interest in
amore or less (perhaps, boundedly) rational fashion. Because systematic and large-scale
changes in the behavior of one set of market actors are likely to change the manner in
which other sets of market actors must behave in order to optimize their self interests
market effects are likely to beget further market effects. This iterative process continues
until a new, stable pattern of market-oriented behavior is reached. Usually, when
commentators discuss the market effeds of utility energy-efficiency programs, they refer
to the causal sequence of specific market effects that leads to a new pattern o
market-oriented behavior. In relation to Table 2-1, this process can be viewed asa
sequence of events in which the specific market effects listed under each category d
“market actor” cause market effects listed under other categories. For example, changes
in customer purchasing behavior may lead to changes in dealer pricing, promotion and
stocking, which may, in turn, lead to changes in the way manufacturers design, price, or
ship products. In Chapter 3, we formalize these relationships using “market influene
diagrams.”

Lasting Market Effects? Market effects can be transient or lasting, depending on whether
the behavioral change leading to a market effect lasts after the intervention is withdrawn.
Much ink has been spilled over the issue of whether and how long the market effects of
utility energy-efficiency programs can be expected to last. We suggest some tentative
answers to this question in Chapter 3. For now we limit ourselves to a few key
observations that follow from the previous points. Thefirst isthat, if the overall process
by which a utility energy-efficiency program affects the market can be described ina
causal sequence of specific behavioral changes on the part of various market actors, then
the behavioral changes that are posted as coming before the end of this sequence are, by
definition, not lasting. Second, whether the behavioral changesthat are posited as coming
at the end of the sequence can be regarded as lasting is largely a matter of whether a case
can be made that, once the program iswithdrawn, there are no obvious incentives (i.e.,
unaddressed or new market barriers) present that would cause behavior to revert to the
original “pre-intervention” scenario.

23

In theory, we believe moral suasion could be a powerful mechanism for influencing energy-efficiency
markets, although one that may be difficult to employ. In recent practice, for example, utilities have largely
avoided moral suasion as a marketing approach. We therefore focus in the remainder of this chapter on
changes in options, changes in incentives, and changes in knowledge, awareness or attitudes.
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Table 2-1. List of Market Effects Potentially Attributable to Utility Energy-Efficiency Programs
Customers

Change in purchasing energy-efficiency behavior due to change in:

-- awareness
-- attitudes

-- knowledge

-- decision-making processes

Other Businesses includes retail providers (such as equipment vendors, material suppliers,
and builders/contractors), wholesale distributors, nonfinancial intermediaries (such as design
professionals and auditors), and financial intermediaries (such as banks and other lending
institutions)

Changes in promotional practices (all)

Changes in business strategies (all)

Changes in prices offered to customers (all)

Creation of new players (all)

Changes in stocking and distribution practices (retail providers and wholesale distributors)
Changes in design practices (design professionals)

Changes in service offerings (all)

Changes in the nature and type of employee compensation (all)
Changes in contract provisions (all)

Development of new skills (all)

Changes in underwriting practices (financial intermediaries)
Development of new financial instruments (financial intermediaries)
Development of secondary financial markets for energy efficiency (financial intermediaries)
Manufacturers

Changes in product quality

Changes in product attributes

Development of new products

Changes in promotion

Changes in business strategies

Changes in prices offered to retailers

Changes in shipping and distribution practices

Changes in retooling rates

Changes in bundling of features

Changes in production schedule and quantity (amounts produced)
Changes in warranties

Building of new plant

Acceleration of response to oncoming standards

Government

Changes in codes, standards, or regulations

Changes in enforcement of codes, standards, and regulations
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3.1

Evidencefor Market Transformation from

Recent California Utility Energy-Efficiency

Programs

Based on our definitions in Chapter 2, the degree to which California utility energy
efficiency programs have transformed markets depends on whether the market effects
attributable to the programs are lasting and whether these effects show evidence tha
market barriers have been reduced. This chapter presents our findings in these two areas
for selected California utility energy-efficiency programs.

The chapter is organized in seven sections. We begin by describing our overall approach
to utility energy-efficiency program reviews. We then describe and give an example of
the market influence diagram, a graphical tool that we have developed for our analysis.
Next, we present our reviews and findings for individual utility enegy-efficiency program
types, including:

. Residential, Commercial, and Industrial customer incentive programs

. Residential and Nonresidential Information and Energy Managemert
Service (EM S)programs

. Residential and Nonresidential New Construction programs

. Direct Assistance programs

We conclude by summarizing our key findings on the market effects of California utility
energy-efficiency programs.

Approach to Utility Energy-Efficiency Program Reviews

The selection of programs was discussed in Chapter 1. To summarize, we examinel
many, but not all of California’s utility energy-efficiency programs. We focused on the
most recent or current program offerings (from 1994 to early 1996) and, as aresult, we
do not comment on the market transformation effects of programs offered prior to this
period. Finally, our observations are based entirely on the information provided by the
utilities and our prior work; we did not interview either customers, trade allies
manufacturers, or other interested parties. In the remainder of this section, we discuss our
approach to program review.

Each review isintended to provide basic information on the paential market transforming
effects of California utility energy-efficiency programs. We first describe how the
programs operate, market barriers targeted, and the strategies used to overcome them
Second, we identify market effects and to what extent they can be attributed to the
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programs. Third, we speculate about which market effects might be lasting. If the right
combination of these market effects turn out to be lasting, this will be evidence that the
programs have contributed to the transformation of the market.

Evidence documenting the market effects of Californiautility energy-efficiency programs
has not been assembled systematically and is, in many cases, only anecdotal . Aswe will
describe in the next chapter, thisis hardly surprising in view of the regulatory signals that
have been given to and interpreted by theutilities. Therefore, our analysisis an initial
investigation of the market transforming effects of California utility energy-efficiency
programs. We believe comprehensive evidence on the degree to which the programs have
transformed markets can (and should) be assembled in the future.

These sections are based largely on our independent assessment, using our knowledge,
experience, and understanding of the markets and utility programs. The interviews d
utility program staff contributed by providing personal observations and othe
information; we note explicitly whenever a statement is based onthese sources rather than
our independent assessment. The utilities provided a limited number of documens
containing potential evidence of market effects. Even when we have received documents
containing potential evidence (such as a utility program M&E study), we have na
conducted a detailed review of the potential evidence in order to determine its reliability.

Available evidence for market effects is assessed in the following manner: First, can or
has a change in the market been observed? Second, is there a plausible mechanism that
links the market effect to the stimulus provided by the program? Third, do progran
managers or others agree or believe that the program has caused the market effect?
Fourth, do we, the authors, believe the program has caused these or other market effects?

In organizing our findings, we have chosen to aggregate programs of similar type fa
convenience of presentation, rather than review individual programs. However, in the
case of some larger programs (e.g., C&I| EEI), we describe individual subprogran
elements. We have adopted a consistent structure for the reviews although we sometimes
deviate from our strict order of topics in order to fully capture unique features d
particular programs. We organize our reviews using a consistent method of graphicd
presentation, which we describe more fully in the next section.

Our reviews of the programs are not intended to be exhaustive. We sometimes focus only
on selected sub-elements within a program. Generally, each of the major end uses
addres