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EXECUTIVE SUMMARY

INTRODUCfION

In light of recent and ongoing changes in the electric-utility industry, considerable
attention has been focused on the question of how utility-sponsored demand-side
management (DSM) programs will fare in a more competitive environment. Researchers
at Oak Ridge National Laboratory and the American Council for an Energy-Efficient
Economy surveyed staff at 37 electric utilities and 22 state regulatory commissions for the
purpose of identifying recent and projected changes in utilities' use of DSM resources
and the key factors responsible for this. In addition, we obtained and examined the latest
responses to the Energy Information Administration's (EIA) annual census of electric
utilities (Form EIA-861). Based on the EIA data, we intentionally chose a collection of
states and utilities that provided a mix of those whose DSM use was increasing most
rapidly and those whose reliance on DSM resources was declining most precipitously or
growing most slowly, to help us discover the most important factors responsible for
changing patterns of DSM usage. This work was sponsored by the Competitive Resources
Strategy Program, Office of Utility Technologies, Office of Energy Efficiency and
Renewable Energy, U.S. Department of Energy..

We developed and tested seventeen hypotheses describing possible relationships
between many different explanatory variables and changes in the use of DSM resources.
Key factors that we examined included general motives for DSM usage, competition for
customers, concern with rates, provision of services, utility characteristics, and state
regulations. Recent changes in DSM usage were measured in terms of how DSM expen
ditures, cumulative energy savings, and cumulative peak demand reduction had grown (or
declined) from 1992 to 1994, while changes for the near-term future were measured by
how these same items were projected to change from 1994 to 1998&

FINDINGS

Between 1992 and 1994, the median annual growth rate for utility DSM
expenditures was 16% for the utilities studied and 11% for the states. In contrast, the
median utility projected an annual decline in DSM expenditures of 3% for 1994-1998,
while the median state growth rate was projected to be 1.5% annually. The growth rate
in cumulative energy savings also is expected to be substantially less in the near-term
future than it was in the recent past, but the decline in growth will not be as dramatic as
for DSM expenditures. In contrast, the projected growth rate in cumulative peak demand
reductions will come much closer to matching the recent historical record than will either
DSM expenditures or energy savingso These changes are shown graphically in Fig. ES.1.

In general, utilities reported that their programs will change over the next few
years in ways designed to make them more cost-effective and service-oriented.
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Fig0 ESe91~ Annualized median changes in DSM usageft

Specifically, utilities will put less emphasis on rebates and direct installation of DSM
measures and more emphasis on a variety of other approaches, including: recovering
program costs from participants, providing financing, shared savings programs, and
market transformation" Very small increases are projected in the emphasis on
commercial and industrial DSM programs, and the emphasis on residential programs is
expected to decrease"

A strong utility emphasis on providing DSM program financing and shared savings
programs was associated with lower levels of DSM spending growth in the recent past..
For the near-term future, an increasing emphasis on rebates as well as on commercial
and industrial programs is associated with greater projected growth in DSM expenditures~
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In addition, higher rates of growth in the use of DSM resources are likely to be found
among those utilities attributing greater importance to the results of their integrated
resource planning efforts, while utilities whose DSM decisions are more heavily
influenced by considerations of their financial gain will tend to have slower growth in the
use of DSM resources..

Utilities and states anticipating minimal growth in the use of DSM resources very
frequently attributed this to their anticipation of increased competition, and we found
that the actual or threatened loss of customers to a variety of competitive pressures
frequently was related to lower rates of growth in DSM usage.. However, it appears that
the loss of customers could, in some instances, stimulate utilities to spend more on DSM
in order to induce remaining customers to stay on the system. This study did not
establish a clear or consistent relationship between changes in the use of DSM resources
and the desire to avoid rate increases, but we did find that utilities whose retail rates
were high relative to those of nearby utilities generally projected greater near-term
increases in their DSM usage than did other utilities.. Likely reasons for this are that
utilities with high rates offered more DSM programs in order to allow their customers to
reduce their electric bills and that more DSM measures would be cost-effective for high
cost utilities.

A number of respondents reported that avoided costs had dropped substantially in
recent years, making fewer DSM measures cost-effective and leading to less investment
in demand-side resources. We were also told that DSM usage became less attractive
where excess capacity existed. The latter was supported to some extent by our statistical
analysis, which found greater growth in DSM expenditures in those states where there
was a near-term need for new peaking resources.

Utilities with a history of aggressive DSM usage tended to have less growth in
their use of DSM resources in the recent past and near-term future than did later
entrants into the DSM arena, indicating that utilities with well-established DSM portfolios
may be "peaking out" in their use of these resources. We also found that some state
regulations-like financial incentives for utilities and integrated resource planning
requirements---continue to be associated with increased use of DSM resources, while the
effects of others-most notably lost revenue recovery requirements and environmental
externality regulations-appear to be changing over time. This could indicate that many of
the utilities governed by the latter regulations had aggressively pursued DSM resources
for a number of years and now have less capacity for DSM growth than do other utilities,
but it also could reflect lessening support for DSM as a result of increasing competitive
pressures.

Based on the findings presented in this report and recommendations made by
utility and state respondents, we recommend a number of actions to ensure that future
DSM services provided by utilities are beneficial to all parties involved. DOE, state
regulators, and public interest groups should identify and disseminate information on
successful and proven programs of the kinds (e*g., financing, shared savings) that utilities
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are most interested in today. The same parties should track promising innovative
programs that are still in the pilot phase or just beginning full-scale operation and
subsequently publicize and promote program designs that prove successful. To ensure
that the benefits of the DSM programs provided by utilities are equitably spread among
customer classes, state regulators should encourage utilities to provide a mix of programs
that does not emphasize commercial and industrial customers at the expense of the
residential sector. And each state regulatory agency should examine its commitment to
the use of energy-efficiency and load management programs, decide how this fits into
today's more competitive electric industry environment, and take regulatory actions that
are consistent with their DSM-related objectives. Finally, state regulators should focus
substantial attention on utilities that continue to have room to add energy-efficiency and
load management programs that are cost-effective according to the testes) favored by the
regulatory agency, while continuing to support the efforts of utilities that are leaders in
the DSM field.
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1. INTRODUCfION

BACKGROUND

The electric utility industry is in the midst of substantial changes, many of which
are still not fully understood. While competition for customers is becoming a more
immediate concern for many utilities, the consequences of such competition are
uncertain. One question that has commanded considerable attention is how utility
sponsored demand-side management (DSM) programs l will fare in a more competitive
environment (Hirst 1994; Chamberlin, Collins, and Shaffer 1995; Faruqui, Wilder, and
Chamberlin 1995; Geller, Nadel, and Pye 1995; Hadley and Hirst 1995; Ignelzi and Mast
1995; Messenger and Shapiro 1995). There has been speculation that the heightened
concern with competition and with keeping electricity rates low will lead--or perhaps
already has led-utilities to back away from the aggressive pursuit of DSM resources. To
shed more light on recent and likely changes in the DSM arena, researchers at Oak
Ridge National Laboratory and the American Council for an Energy-Efficient Economy
conducted a study using the most current information available to identify changing
patterns of DSM usage in the electric-utility industry and the factors responsible for those
changes. This work was sponsored by the Competitive Resources Strategy Program,
Office of Utility Technologies, Office of Energy Efficiency and Renewable Energy, U.S.
Department of Energy.

In early 1995, we surveyed staff at 37 electric utilities and 22 state regulatory
commissions for the purpose of identifying recent and projected use of DSM resources by
electric utilities and the reasons for any changes in their reliance on DSM. The focus of
the study was on utility actions and the factors responsible for it, but both utility and state
sources were used in order to get utility alld state perspectives on this topic. We
conducted interviews with knowledgeable personnel at the participating organizations,
and the same respondents also completed written surveys covering this subject area in
more detaiL2 In addition, we obtained and examined the latest responses to the Energy
Information Administration's (EIA) annual census of electric utilities (Form EIA-861).
We intentionally chose a collection of states and utilities that provided a mix of those
whose DSM use was increasing most rapidly and those whose reliance on DSM resources
was declining most precipitously or growing most slowly. The utilities and states that we
studied are listed in Table 1~1 and their locations are shown in Fig. 1.1.

MElliODS

The 37 utilities that we studied were selected from those having 1993 DSM
expenditures of at least $5 million, in order to focus on those utilities putting substantial

1 DSM, as used in this report, refers to utilities' energy efficiency and load management programs, but does
not include their load building efforts.

2 Of the 37 utilities studied, 35 of them participated in the personal interviews and completed written
surveys, One utility only participated in the personal interview, and another returned the written survey but
was not interviewede For all 22 states, interviews were conducted and completed surveys were receivede



Table 101.. Utilities and states studied

Utilities

Baltimore Gas and Electric Company
Bonneville Power Administration
Boston Edison Company
Carolina Power and Light Company
Central Maine Power Company

Central Power and Light Company
Consolidated Edison Company of New York
Dayton Power and Light Company
Duke Power Company

Eastern Edison Company
Georgia Power Company
Idaho Power Company

Iowa Electric Light and Power Company

Midwest Power Systems, Inc.
Montana Power Company
New York State Electric and Gas Corporation

Niagara Mohawk Power Corporation

Northern States Power Company
Ohio Edison Company
Orange and Rockland Utilities, Inc.
Pacific Gas and Electric Company

PacifiCorp
Potomac Electric Power Company

PUD Number 1 of Snohomish County

Puget Sound Power and Light Company

Sacramento Municipal Utility District

Seattle City Light

South Carolina Public Service Authority

Southern Indiana Gas and Electric Company
City of Tacoma
Tampa Electric Company
Texas Utilities Electric Company
United Illuminating Company

United Power Association

Wisconsin Electric Power Company

Wisconsin Power and Light Company

Wisconsin Public Service Company

2

States

California

Colorado
Connecticut

Georgia
Hawaii

Indiana
Iowa

Maine
Maryland

Massachusetts
Michigan
Montana
New Hampshire

New York
North Carolina
Ohio

Oklahoma

Oregon
Texas
Virginia
Washington

Wisconsin



• Ulilities
I:::,. Slates

Fig.. 1.. 1~ Location of utilities and states studied..

emphasis on the use of DSM resources.. As shown in Fig. 1.1, these utilities primarily
were located along the east and west coasts and in the industrial midwest. The states
that we examined were selected from all states, primarily because nearly all states had
aggregated DSM expenditures of $5 million or more. Taken together, the 1993 DSM
expenditures of the 37 utilities accounted for 5109% of all DSM expenditures made by
U.S .. utilities in 1993 and the retail sales of these utilities represented 27.6% of total retail
sales.. The 22 states accounted for 71 ..3% of the money spent on DSM by U.S.. utilities
and 57..3% of total retail sales..

utilities and states that we studied are not representative of all DoS. utilities
and states, or even those with the greatest commitment to the use of DSM resources,
because the entities selected come from both extremes of the continuum describing
growth in DSM usagee Roughly half were taken from those utilities and states having the
most rapid growth in the use of DSM resources and roughly half from those whose DSM
efforts are declining most rapidly or growing most slowly..3 However, our description of
changing patterns of DSM usage, while not strictly representative, is drawn from those
utilities and states that-between them--are responsible for a majority of this country's

3A number of different measures calculated from Form EIA-861 were used to-characterize utilities and states
as to their rate of DSM growth. These factors were: the change in actual DSM expenditures from 1992 to 1993
and the projected change in DSM expenditures from 1993 to 1998; recent and projected changes in DSM
induced energy savings; and recent and projected changes in peak demand reduction. Together, these measures
gave a holistic picture of the growth in DSM usage for each utility and state considered for this study.
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DSM expenditures.. And, more importantly, an analysis of the utilities and states that we
studied does a good job of revealing relationships between changing patterns of DSM
usage and the factors influencing this, because we examined those utilities and states
displaying the greatest amounts of DSM growth and decline.

We conducted brief personal interviews with utility and state personnel, focusing
on the nature of recent and projected changes in utility DSM usage and the factors that
account for these changes. We also asked the respondents to identify any new and
innovative programs with which they were involved and to suggest possible actions that
could be taken to encourage continued utility use of cost-effective DSM. Most of these
interviews were conducted by telephone, but we did conduct face-to-face interviews
during site visits to four utilities and three state regulatory agencies. The oral protocol
used to structure the personal interviews with utilities-which is basically the same as the
protocol used in the state interviews-is shown in Appendix A.

We elicited more detailed information from the utilities and states through the use
of a written data collection protocoL The form that we sent to all subjects asked for
information on recent and planned changes in DSM program types and on a number of
possible reasons for changes in utility use of DSM resources. In addition, the written
protocol sent to utilities (Appendix B) asked for updated data on recent and projected
DSM usage, addressing the same topics covered by Form EIA-861 (EIA 1993). We did
not request detailed information of the states concerning the aggregated DSM usage of
all their jurisdictional utilities because the states typically do not have more recent data
than that provided by EIA. Instead, we used the most recent EIA-861 data to calculate
aggregated state level DSM usage for the participating states.4 These data, which were
provided by utilities in Spring 1994, are approximately nine months less current than the
information provided directly to us by the surveyed utilities regarding their use of DSM
resources, a fact which almost certainly contributes to differences between the utility and
state data setSm

We developed seventeen hypotheses describing possible relationships between
various explanatory factors and changes in the use of DSM resources (Appendix C), and
tested all of them for the utility and state data sets separately, using regression analysis.
We also ran correlation analyses to look for correlations between changes in DSM
program types and the use of DSM resources. In all our analyses, we used a number of
different measures to represent change in the use of DSM resources. Recent changes in
DSM usage were measured in terms of how DSM expenditures, cumulative energy
savings, and cumulative peak demand reduction had grown (or declined) from 1992 to
1994. Changes for the near-term future were measured by how the same three items
were projected to change from 1994 to 1998. Appendix D presents a detailed discussion

all findings from our statistical analysis. It should be noted that a relationship between

"In those instances where a single utility sold electricity in multiple states, we assumed that the distribution
of DSM expenditures by state was the same as the distribution of retail electricity sales reported on Form EIA
861.
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a given explanatory factor and a measure of change in DSM usage does not prove that
the former caused the latter, although that could be the case.

SCOPE OF REPORT

In the remainder of this report, we present detailed information on changing
patterns of utility DSM usage and on the factors that potentially influence it. Chapter 2
describes recent (1992-1994) and projected (1994-1998) changes in DSM expenditures,
energy savings, and peak demand, and depicts the changing emphasis on various program
types and customer classes as reported by the utilities and states studied. Chapter 3
discusses a number of important factors that could help explain the observed changes:
general motives for DSM usage; competition for customers; concern with rates; provision
of services; utility characteristics; and state regulations. This chapter also identifies the
key relationships that we found between these factors and changes in DSM usage.
Finally, Chapter 4 condenses and interprets the key findings presented in the preceding
chapters and concludes with recommendations for actions that state and federal
governments and other interested groups can take to ensure that utility-sponsored DSM
programs are beneficial to all parties involved.
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2. CHANGING PATTERNS OF UTILITY DSM USAGE

The past year has been admittedly turbulent for utilities; however, reports of the
death of DSM have been greatly exaggerated (Hirst and Hadley 1994). To illustrate how
utilities' DSM plans have changed over the last year, we compared utilities' responses to
our survey (early 1995) with projections they made nearly a year earlier when completing
Form EIA-861 (Spring of 1994). Over this period, the median utility scaled back its DSM
spending intentions by 5.6% for 1994 and 14.4% for 1998. Despite lower DSM spending,
the median utility did not scale back its energy savings for either 1994 or 1998. The
median value for demand reductions, however, shows that most utilities adjusted their
expected effects downward, especially for 1994. Table 2.1 details both the mean and
median values of the percent change in utilities' DSM intentions between Spring 1994
and early 1995. Where the mean value is substantially higher (or lower) than the median,
it indicates the presence of unusually large (or small) outlying values. For this reason, we
believe that the median provides a better measure of central tendency for these variables..

Table 2.1.. Percent ""'....a.IUL.LIJ,:..""" in DSM Intentions: Early 1995 VS.. Spring 1994

DSM Variable

1994 ExpenditureslBudget

1998 ExpenditureslBudget

1994 Energy Savings

1998 Energy Savings

1994 Demand Reduction

1998 Demand Reduction

Median Mean

-5.6% -3.0%

-14.4% -12.1%

0.0% +5.7%

0.0% +0.7%

-5.2% +0.7%

1.0% -8.7%

Since we initiated our study, the utility industry has continued to experience
substantial changes. Several utilities, for example, have gained widespread attention due
to their dramatic reductions in DSM expenditures. Two of these utilities-Bonneville
Power Administration and Consolidated Edison Company of New York-were included in
this study, although the large spending cuts that drew national attention were made after
we collected data from them" Two other utilities-Detroit Edison Company and
Consumers Power-also recently reported substantial cuts in their DSM programs, but we
did not include them in this study because the reductions were announced well after our
work was undeIWay.
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DSM EXPENDITURES5

Recent Trends: 1992-1994

In 1992, the 37 utilities that we studied spent between 0.2% and 8.3% of their
revenues on DSM, with the median utility spending 2.3% of its revenues on DSM6

• From
1992 to 1994, utilities indicated a median increase in DSM spending of 16% per year.
Except for one utility whose DSM expenditures grew at an annual rate of 182% during this
period, the utilities showed annual changes in DSM expenditures ranging from a 54%
decline to a 78% increase. For perspective, out of the 31 utilities providing usable data on
this item, 21 increased their annual DSM expenditures and 10 decreased expenditures
between 1992 and 1994. We found no statistically significant correlation between 1992-1994
growth in DSM expenditures and the growth during this same period of either energy
savings or peak reduction.

The 22 states that we studied indicated that in 1992, DSM spending represented
1.4% of their state's median utility revenues, ranging from 0.1 % to 7.1%. In the next
two years, states indicated an annual median increase of 11% in DSM spending. Except for
one state whose spending grew 169% per year, the states' annual change in DSM spending
ranged from a decline of 20% to an increase of 106%. Thirteen states indicated increasing
DSM spending, and nine indicated decreasing spending during this two-year period. As with
the utilities, growth in 1992-1994 DSM expenditures by the states was 110! found to be
significantly correlated with the growth in energy savings or peak demand reduction during
this period.

Projections: 1994-1998

As compared to the significant growth in DSM spending observed over the last
two years, both utilities and states projected a scaling back of DSM expenditures (Fig. 2.1).
Between 1994 and 1998, the median utility that we studied anticipated a decline in DSM
spending of three percent per year.. Projected annual changes in spending ranged between a
22% decline and a 16% increase. Twenty utilities provided projected spending data, and
14 of them anticipated declining DSM expenditures while six projected rising DSM
expenditures. We found that projected growth in DSM expenditures was not significantly
correlated with growth in energy savings or peak reduction during the same time frame.

The states that we studied projected a median annual increase in DSM spending of
1.5% during this four-year period. Annual changes in spending ranged between a 10%

5Throughout this report, percent change in DSM spending, energy savings, and peak reduction reflect our
survey data (early 1995) for utilities and EIA data (Spring 1994) for states, since these are the most current
data available for each.

6For nearly all the utilities and for all the states, -revenues" refers to retail revenues. However, total revenue
is used when calculating normalized expenditures for three utilities that make the majority of their sales to
wholesale customers.
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Fig.. 2..1 .. Annualized median change in DSM spending..

decrease and a 20% increase for all but one state.. The outlier, which projected a 140%
annual increase in DSM spending, is in the initial growth phase of DSM.. Of the 22 states
studied~ eight projected decreases in DSM spending over the next four years and
14 projected increases in spending. It is important to note, however, that the state data were
provided in Spring 1994, and that information provided nine months later by our utilities
indicates a downward adjustment in actual and projected expenditures. It is highly probable
that this nine-month lag contributes substantially to the fact that the states, on average,
projected higher rates of growth on almost every measure of change in DSM usage than did
the utilities..

We found that, for the states, growth in projected DSM expenditures was positively
correlated with projected growth in peak reduction for that same period.. This means that
states whose utilities projected relatively high growth in DSM expenditures from 1994 to
1998 also tended to anticipate relatively high rates of growth in peak demand reduction"

ENERGY SAVINGS

1..'lll>.~"""JU!.lII. Trends: 1992-1994

From 1992 to 1994, the median increase in annual energy savings from cumulative
measures grew at the rate of 37% per yeare Only one utility indicated a decline in

cumulative energy savings, with the balance of utilities ranging up to a 169% annual savings
increasee We found a substantial positive correlation between recent growth in energy
savings and growth in peak demand reduction for that same time period, meaning that
utilities with relatively high growth in one of these DSM-related effects tended to have
relatively high growth in the other8
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In comparing spending and savings figures, one should keep in mind that spending
figures reflect annual spending and savings figures reflect an/lual savilzgs from cumulative
DSM measures-as opposed to incremental savings related directly to that year's spending. In
other words, as long as there is some productive DSM activity and there is no degradation
of savings from prior years' DSM investments, one would expect annual energy savings from
cumulative measures to increase. Also, as utilities' DSM efforts mature, they accumulate a
larger base of savings from prior years' DSM (making the denominator larger when
calculating percent increase in cumulative savings), making it more difficult to sustain
progressively larger increases in annual savings from cumulative measures ..

The states that we examined reported a 45% median annual increase in cumulative
energy savings between 1992 and 1994<0 All states showed an increase in cumulative energy
savings, ranging between 7% and 89%, except for one outlier that indicated a 147% annual
increase in cumulative savings. We found no statistically significant correlation between
1992-1994 growth in energy savings and the growth during this same period of
DSM-induced peak demand reduction..

Projections: 1994-1998

Projected annual growth in energy savings from 1994 to 1998 was less than two-fifths
the growth rate during the robust 1992-1994 period (FigQ 2.2).. For the period 1994 to 1998,
22 of the 37 utilities that we studied provided .projections of annual energy savings from
cumulative DSM measures. The median growth rate was 14% per year over this four-year
period, far below the 37% reported for 1992-1994.. All utilities reporting these data
indicated growth in cumulative energy savings, ranging from 2% to 38% per year.. We found
that growth in projected energy savings was strongly correlated with projected growth in
peak demand reduction..

tj) 50%....,
C'd

~ 40%
~oo 30%
c;
§ 20%
c::
<

10%

0%

Utilities' Survey Data

o 1992-94 • 1994-98

States' EIA Data

Fig.. 22. Annualized median change in energy savingsG
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All but one state of the 22 indicated growth in cumulative energy savings. The
median annual growth rate was 17%. Growth rates ranged from negative 3% to 41% for all
but one state, which projected that cumulative energy savings would almost double each
year during this four-year period. As with the utilities, a positive correlation was found
between growth in projected state energy savings and projected growth in peak demand
reduction.

PEAK DEMAND REDUCfIONS

Recent Trends: 1992-1994

The utilities that we studied reported that median cumulative peak reductions grew
12% per year between 1992 and 1994. Of the 29 utilities for which these data were
available, only six reported a decline in peak reductions. All but one utility fell within a
range between a 30% annual decrease and a 75% annual increase in peak reductions.. The
outlier reported a 190% annual increase in peak reductions. Again, it is important to keep
in mind that when comparing spending and peak reduction figures, spending figures reflect
Qlznual spending and peak reduction figures reflect al1nual reductions from cumulative DSM
measures as opposed to incremental savings related directly to that year's spending.

Between 1992 and 1994, the median annual growth rate in cumulative peak
reductions for the states that we examined was 13%.. Except for one state that reported
73% annual growth in cumulative peak reductions, the change in peak reductions ranged
from negative 11% per year to positive 39% per year. All but four states showed an
increase in peak reductions.

Projections: 1994-1998

Although projected growth in peak reduction was scaled back from the 1992-1994
period, it was scaled back much less than were spending and energy savings projections
(Fig. 2.3). Projected annual growth in peak reduction was down 25% for utilities and 15%
for states as compared to prior two years. Twenty-one utilities provided projections of
cumulative peak reductions, ranging from zero to 20% annual growth. The median annual
growth rate for peak reductions was nine percent during this four-year period.

For the period 1994-1998, the median annual growth rate in cumulative peak
reductions for the states was 11%. AIl but one state projected growth in peak reductions
from DSM. Annual change in peak reductions ranged from negative 2% to positive 33%..

TYPES

In our sUIVey, we asked how utility emphasis on various program types had changed
since 1992 on a scale of one to five (1 = large decrease, 2 = moderate decrease, 3 = no
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change, 4 = moderate increase, and 5 = large increase)6 We looked at change in emphasis
on 11 factors:

Rebates
Direct in.stallation of DSM measures
Leasing equipment
Providing financing
Shared savings
Recovery of program costs from participants
Market transformation
Rate discounts
Energy efficiency
Load management
Load building

On this and all other five-point questions, we report the mean response rather than
the median, which we emphasized previously" This is because the median response typically
is an integer while the mean is not, allowing us to more clearly identify differences among
the various items" Also, we are not in danger of getting a skewed mean due to the presence
of extreme outliers, as we were on the variables described earlier, where the possible
responses were open-ended rather than scaled.
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Recent Trends: 1992-1994

The average ranking by both utilities and state commissions for all of these factors
fell within a narrow range (2.8-3.6) indicating no strong differences in how program type
preferences had changed between 1992 and 1994. Only rebate programs fell below the "no
change" ranking, indicating a slight decrease in emphasis on rebate programs in the recent
past.. On average, direct installation programs showed Mno change" for this period by both
utilities and states. Overall, emphasis on all other DSM program types increased slightly in
the recent past, with the greatest increase in importance occurring in financing programs for
utilities (3.6) and market transformation programs for states (3.6).

For the utilities studied, we found a significant negative correlation between the
1992-1994 change in emphasis on providing DSM program financing and growth in DSM
expenditures during that same period. This means that utilities with a growing emphasis on
providing DSM financing for their customers tended to have less growth (or greater decline)
in their DSM spending than did other utilities; this makes sense because the provision of
loans to customers typically costs less than do many other DSM program approaches.
Similarly, we found that recent change in emphasis on shared savings programs was
negatively correlated with 1992-1994 growth in DSM expenditures. Once again, this is not
surprising because such programs tend to be less expensive than some of the others that are
available to utilities.

For the states, the 1992-1994 change in emphasis on shared savings programs was
negatively correlated with recent growth in energy savings. Also, those states that recently
increased their emphasis on market transformation programs tended to have less growth in
peak demand reduction than did other states. A possible explanation of the latter
relationship is that an emphasis on transforming the market so that it provides more energy
efficient products tends-to some extent-to replace utility efforts to directly provide DSM
services to their customers,.

Projections: 1994-1998

When utilities and state commissions were asked how they anticipated the emphasis
on these program types to change over the next five years, preferences became apparent;
the average ranking of program types spanned a much wider range (1.7-4.3). Both utilities
and states projected that, on average, the emphasis on rebates, direct installation, and
energy-efficient programs would decrease as compared to the recent past. We observed an
increase in emphasis on program types involving recovery of program costs from
participants, load building, providing financing, market transformation, rate discounts,
leasing equipment, shared savings, and load management. Many of these same changes have
been noted or suggested by other electric-industry observers (Cleveland and Rose 1995;
Meagher and Blevins 1995; Geller, Nadel, and Pye 1995; Nadel 1995). Figures 2.4 and 2.5
compare the change in importance of program type as reported by utilities and states,
respectively,.
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These data were supported by information gathered in our oral interviews, in which
the majority of respondents indicated that program types will change in ways that will make
them more cost effective.. More cost-effective approaches mentioned included: reducing
rebates and subsidies; and increasing shared savings, cost responsibility of the customer,
financinglleasingapproaches, market transformation, and education and information
programs~ Another overriding theme regarding the direction in which DSM is heading is the
indication that DSM will become more service oriented rather than resource oriented. Even
those utilities that anticipate increases in DSM plan to do it more cost effectively and have
heightened interest in customer serviceo

We found that responding utilities' projected 1994-1998 change in emphasis on
recovery of program costs from participants was positively correlated with growth in energy
savings for that same periodo This could indicate that utilities that choose to minimize their
costs by having the participating customers pay for the program are more willing to provide
extensive energy savings programs than are utilities whose direct costs would be greater~

For the states, the projected change in emphasis on rebates for 1994......1998 was
positively correlated with projected growth in DSM expenditures for that same periodo This
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Fig.. 2..5.. Change in importance of program type for states..

means that states that anticipated a greater future emphasis on rebates also expected to
experience greater growth in their DSM spending, and that makes sense in light of the
relative costliness of rebate programs.. Greater projected emphasis on rate discounts in the
coming years was negatively correlated with projected state growth in DSM expenditures
and energy savings during that same time frame .. This could mean that utilities that intend
to use rate discounts are doing so for the purpose of maintaining or increasing sales, and
that these desired outcomes are not seen as compatible with the aggressive pursuit of
conservation-oriented DSM programs~ The projected change in emphasis on energy
efficiency in general was positively correlated with future growth in peak reductionlt
Apparently, the states' energy-efficiency efforts are expected to spill over into the peak
reduction area<)

Innovative Programs

In our oral interviews we also asked utilities and state commissions to describe any
innovative DSM programs designed to respond to competitive pressures~ Most innovative
programs or program types mentioned focused on minimizing costs and/or providing
customer service" Many indicated that these types of programs are not done so much in
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response to competition as just to keep costs down as a part of good business practices.
Programs that focus on peak reduction and minimizing transmission and distribution costs
are especially important to those utilities facing an impending need for capital outlays to
accommodate growth in demand. Utilities also hope to retain customers by helping them cut
costs-offering programs that are so valuable to the customer that the customer will pay for
the services. This overriding attitude/direction of programs encompasses most of the
program types that showed an increase in emphasis in the written sUIVeys, including:
recovery of program costs from participants, providing financing, market transformation,
leasing equipment, and shared savings.

Several respondents mentioned an increased interest in innovative rate programs
(e.g., real-time pricing, time-of-use, interruptible rates). These types of programs allow the
utility to price electricity on the margin, keeping rates low for large industrial customers to
the extent that they can shift their load or be flexible about when they can take power.
Respondents believe that these programs are cost-effective, have a much greater effect on
load reduction than other types of DSM, and could ultimately lower rates by working to
level demand peaks and valleys 0

Many respondents indicated that they could not discuss details of their programs
because they are proprietary. Highlights of innovative programs mentioned include:

In the "Fast Track Financing" program, the utility sets up an agreement with banks
in advance so that financing agreements with customers can go into effect very
quickly.

In a customized energy management program, customers propose energy-efficiency
plans, the utility studies them and they share implementation costS$

The "Whole house program" is implemented through local heating and cooling
contractors who provide energy-efficient services to customers. They are trained and
certified by the utility to do audits and then provide some of those services; costs are
subsidized to some extent by the utilityG It is a bu~iness for the contractor, who is
paid by the customer, but the utility still gets exposure from this and builds loyalty
from local small businesses and customerso

One utility is leasing small (2-10 megawatt) backup generators, which allows the
utility to offer a lower, interruptible rate .. In a "generator-assistance program,"
customers with back-up generators will be given a credit if they use their generator
when notified by the utility. At these times, the customer is using its back-up power

instead of the utility'S power, therefore reducing the utility's peak demand at
critical moments.

Several respondents mentioned commercial and industrial programs that take
advantage of otherwise lost opportunities, such as new construction efficiency
installations and customized retrofits that coincide with customers' scheduled
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equipment replacement. These programs are not designed specifically in reaction to
competition, but they take advantage of the most cost-effective DSM opportunities.

A state energy center is helping fund the alTotal Assessment Audit," whereby the
utility does an audit for a customer in terms of waste stream, production, and energy
efficiency and identifies measures that can improve the customer's situation.

CUSTOMER CLASSES

In our written survey, we asked utilities and state commissions how the emphasis on
DSM programs for residential, commercial, and industrial customer classes had changed
since 1992 and what changes are anticipated over the next five years. Again, we asked
respondents to use the five-point scale described earlier..

Recent Trends: 1992-1994

Since 1992, both utilities and states indicated a slight increase in emphasis on DSM
programs for commercial and industrial customers; utilities also indicated a small increase in
emphasis on residential customers, whereas states indicated a small decrease in emphasis on
that sector..

Projections: 1994-1998

Over the next several years, both utilities and states anticipate very small increases in
the emphasis put on commercial and industrial programs, and the emphasis on residential
programs is expected to decrease. Figure 2.6 shows how the emphasis on commercial and
industrial programs has grown faster than the emphasis on residential programs in the
recent past, and how this trend is expected to continue in the years ahead, as the emphasis
on the residential sector declines. The figure also illustrates that growth in the emphasis
placed on DSM programs for all sectors is expected to grow more slowly (or to decrease
more quickly) in the near-term future than it did in the recent pasts

For the responding utilities, we found that projected growth in DSM expenditures
was positively correlated with the projected change in emphasis on both commercial and
industrial programs. This means that utilities planning to increase their emphasis on
programs for the commercial and industrial sectors over the next few years tended to
project higher levels of growth in their DSM spending than did other utilities. This finding
could indicate that commercial and industrial programs are more expensive than those
aimed at the residential sector or that commercial and industrial programs will be added to
the existing portfolio of residential programs, increasing the overall level of DSM efforts It
also is possible that, since utilities traditionally have put more emphasis on residential
programs, increasing the emphasis on programs for the other major customer classes will
require additional expenses in order to "come up to speed" in those areasQ
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3& POSSffiLE EXPlANATORY FACfORS FOR CHANGING PATTERNS
IN DSM USAGE

In this chapter, we explore possible relationships between changes in DSM usage and
a variety of factors that fall into six basic categories: (1) general motives for DSM usage;
(2) competition for customers; (3) concern with rates; (4) provision of services; (5) utility
characteristics; and (6) state regulations. For many items, we asked respondents to answer
using five-point scales? to indicate the current importance of various items and how that
importance has changed since 1992. The specifics of these scales are as follows:

The "current importance" scale: 1 = very slight; 2 = slight; 3 = moderate;
4 = great; 5 = very great.

The "change in importance since 1992" scale: 1 = currently much less important
than before; 2 = currently less important than before; 3 = currently about as
important as before; 4 = currently more important than before; 5 = currently much
more important than before.

In addition to describing information provided directly by the utility and state
respondents, we also discuss the key findings from our statistical tests of hypothesized
relationships between the various factors studied and observed changes in DSM usage" In
the following sections, we focus on those explanatory factors that we found to have the most
convincing relationships with changes in the use of DSM, either by virtue of explaining a
considerable amount of the variance in a single measure of DSM change (e.g., recent
change in DSM expenditures) or having a statistically significant association with multiple
measures of DSM change (e.g., projected changes in DSM-induced energy savings and peak
demand reduction)& It is important to note that several of the significant relationships that
we found ran counter to our hypotheses and that a number of the relationships we
identified were not as strong as we would have preferred. Accordingly, it would be safest to
consider the results of our statistical analysis as a set of probable-rather than
proven-relationships between various factors and changing patterns of DSM usage.

GENERAL MOTIVES FOR DSM USAGE

In our written survey, we asked utilities and states to rank the current importance of
a variety of possible reasons for offering DSM programs and to report how the importance

7For all five-point questions, we will report the mean rather than the median response for reasons explained
in the previous chapter.
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of each of these reasons had changed since 1992. The possible motives for utility DSM
usage about which we asked are as follows:

financial gains for utility
providing increased services to customers
requirements of federal government
requirements of state public utility commission (PUC)
results of integrated resource planning (IRP)
environmental benefits
pressure from public interest groups

Utilities, on average, ranked providing increased services to customers as the most
important current8 reason for offering DSM, ranking it as having "great" importance
(mean of 4.0). This reason was the only one that utilities considered to be somewhat more
important now than in 1992; all other reasons were considered to be slightly less important
currently than they were in 1992 (Fig. 3.1). On average, utilities rated requirements of the
state PUC as being the second most important reason (mean of 384) for offering DSM..
Utilities considered requirements of the federal government to be the least important
reason for offering DSM programs, giving this an average ranking of 1.7, or less than slight
importance ..

In the personal interviews we conducted, we asked respondents what important
factors account for recent and projected changes in DSM usage" Increased customer service
was a recurring theme among the utilities8 Several utilities said that regardless of what
happens, they will continue some type of conservation efforts because of the benefits to the
environment and customers. The importance of providing DSM services that are highly
valued by customers and tailoring these programs to customer needs has been noted in a
number of recent articles on the future of DSM (Birnbaum, Prindle, and Collins 1995;
Bradshaw 1995; LeBlanc 1994; McDonald 1995)~

Through our statistical analysis of utility survey responses, we found that the growth
in DSM-induced energy savings from 1992 to 1994 generally was greater for utilities that
increased the importance they attributed to the requirements developed by their PUCs, and
that the increase in cumulative peak demand reduction during that same time period was
higher for utilities for whom the importance of federal requirements had increased. As for
effects on projected 1994-1998 changes in DSM usage, our analysis shows that utilities
whose DSM decisions were more heavily influenced by considerations of financial gain
anticipated lower levels of growth in DSM expenditures than did other utilities, perhaps
indicating that utilities that are focusing on financial gain are reluctant to incur DSM costs
and potentially add to DSM-related stranded investments. In contrast, those utilities that
were more heavily influenced by IRP results planned to experience greater growth in their
DSM investments and energy savings.

&rhis and all other "current" ratings are those reported as current by our respondents in early 1995.
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State commissions, on average, ranked requirements of the state PUC as the most
important reason (mean of 307) that utilities have for offering DSM programs, followed in
importance by providing increased services to customers (mean of 3.5). As with utilities,
states considered providing increased services to customers as the only reason to be
somewhat more important now than in 1992; all other reasons were considered to be
slightly less important now than they were in the recent past. States also were in agreement
with utilities in ranking requirements of the federal government as the least important
reason for offering DSM programs, giving this reason an average ranking of 1.7 (less than
slight importance)e Figure 3e2 shows how the importance of all factors has changed since
19920 OUf statistical analysis revealed no convincing relationships between any of our
measures of changing DSM usage and the motives for offering DSM programs discussed
aboves
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COMPEI'fl'ION FOR CUSTOMERS

average, utilities in our survey said that competition for customers is of great
importance (mean of 4&0) influencing DSM usage, and that this factor is considerably
more important (mean of 4~3) now than it was in 19929 States ranked competition for
customers as being moderate to great in importance (mean of 3.4), and indicated that this
factor is more important (mean of 3..9) now than it was in 1992.

e also asked respondents which of the following competitive pressures they have
V.n.&J"""AJl"'-"AJa_·"""''<Io.,,& since 1992, in terms of actual and threatened loss of customers:

loss of customers to other utilities
loss of customers to non-utility generators (NUGs)
loss of customers to self- or co-generation
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relocation of customers to take advantage of lower energy costs outside the service
area
loss of customers to municipalization
loss of municipal customers to other wholesale suppliers
loss of customers through fuel substitution

Fuel substitution was the factor mentioned most often by utilities as causing actual
loss of customers, followed in importance by self- or co-generatione Municipalization was
indicated by the fewest utilities as causing actual loss of customers. Threatened loss of
customers was indicated as being felt by more utilities than actual loss of customers for all
factors except fuel substitution. Pressures that threaten the most utilities include loss of
customers to self- or co-generation, loss of customers to other utilities, and loss of customers
through fuel substitution. These data are depicted in Fig. 3..2.

OUf statistical analysis of the utility data set revealed no strong relationships between
competitive pressures and changes in DSM usage for 1992-1994. For the period 1994 to
1998, however, we found that the actual or threatened loss of customers to other utilities or
to self- or co-generation is associated with lower rates of growth in the use of DSM
resources. In contrast, it appears that the actual loss of customers through municipalization
could stimulate utilities to spend more on DSM in the near-term future as a way of inducing
remaining customers to stay on the system"

State regulators, like the responding utilities, indicated that actual loss of customers
was most frequently due to self- or co-generation (55% of those studied) and fuel
substitution (53%). Loss of customers to NUGs was noted by the fewest state commissions
(20%) as causing actual loss of customers. Tilreatelled loss of customers was indicated as
being experienced by more states than actual loss of customers for all factors. Self- or co
generation and fuel substitution were indicated by the most states (80% and 79%,
respectively) as threatening customer losses.

We found that, for the states, the actual loss of customers to NUGs or through fuel
substitution was associated with lower rates of growth in DSM expenditures in the recent
past. Similarly, actual or threatened loss of customers to NUGs, through relocation, or
through fuel-substitution is associated with lower projected rates of growth in DSM usage
for the near-term future~

When asked if competitive pressure has been manifested through negotiation of
lower rates with large customers since 1992, 74% of the responding utilities and 80% of the
states responded affirmatively. For those that did negotiate lower rates, however, only a
small proportion of total sales was affected; the median utility reported that approximately
five percent of sales were made at the new, lower rates, and the median state reported that
only two percent of sales were affected. Our statistical analysis showed that utilities that
made a greater share of their sales at new, lower rates tended to increase their recent
spending on DSM programs and their projected growth in energy savings more than did
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other utilities. A possible explanation for this is that high rates tended to stimulate the
negotiation of lower rates and the development of DSM programs, both of which can have
the effect of lowering total bills for utility customers.

CONCERN WITH RATES

The utilities that we studied rated their desire to avoid increasing rates as great for
all customer classes, but they indicated that this is most important for industrial and
commercial customers (means of 4.5 and 4.2, respectively) and least important for
residential custo,ners (mean of 3.8). Utilities consider the avoidance of rate increases for all
customer classes to be more important now than it was in 1992, indicating that the
importance of avoiding rate increases has grown most for industrial customers and least for
residential customers (Fig. 3.3). Our statistical analysis revealed no clear or consistent
causal relationship between the desire to avoid rate increases and DSM usage. A strong
utility desire to avoid increasing rates for commercial customers was associated with slower
growth in the use of DSM resources, but the opposite relationship applied to the desire to
avoid residential and industrial rate increases.

Responses from the states showed the same general pattern as responses from the
utilities, but states generally saw concern with avoiding rate increases as being less
important in influencing DSM usage than the utilities did.. Through our statistical analysis,
we found that projected growth in DSM expenditures tended to be less in states whose
utilities attributed greater importance to avoiding rate increases for their commercial
customers.

In our written survey, we also asked MIf avoiding rate increases is important, which of
the following actions have been taken since 1992--and will be taken in the next five
years-toward this end?H We asked utilities and states to check those actions applicable
from the following list:

changes in amount and type of supply-side resources used
changes in amount and type of DSM used
changes in DSM cost-recovery approaches
increased emphasis on RIM test
staff reductions

Between 1992 and 1994, almost 70% of the utilities that we studied changed the
amount or type of DSM used or reduced staff in order to avoid rate increaseS9
Approximately 50% of respondents changed the amount or type of their supply-side
resources, while less interest was shown in changing DSM cost-recovery approaches (about
35%) and increasing emphasis on the RIM test (about 30%). The responding utilities
projected increase usage of all of the possible actions listed above for the next five years.
Changes in the amount and type of DSM used was selected by 94% of utilities as an action
they plan to take to avoid rate increases. Approximately 70% of utilities projected changes
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in amount and type <?f supply-side resources, staff reductions, and changes in DSM cost
recovery approaches.. The fewest utilities (50%) indicated an interest in increased emphasis
on the RIM test in the next five years as a means of avoiding rate increases.. But the
projected use of this approach to avoiding rate increases is substantially greater than it was
in the recent past~ Change in DSM cost-recovery approaches is expected to increase in
popularity more than any of the other options considered.

Both utility and state respondents indicated in the personal interviews that changes in
the amount and type of DSM used could be important means to avoid rate increaseso As we
discussed in Chapter 2 under Program Types, there is a strong trend-especially among
utilities and states that project levelling off or declining DSM usage-toward doing DSM
more cost-effectively, not just in reaction to the threat of deregulation, but as a part of
doing good business.. By changing the type of DSM programs used (moving away from
rebate and subsidy DSM programs and replacing them with programs that increase shared
savings and cost responsibility of the customer), utilities decrease their investment in DSM
and reduce rate impact while attempting to retain DSM benefits.

Through our statistical analysis, we found that utilities reporting recent or planned
staff reductions had lower rates of growth in DSM usage in the recent past and projected
lower growth rates for the near-term futurem This could indicate that the loss of staff
members has an adverse effect on DSM program productivity and allows utilities to
undertake fewer new programs.
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Between 1992 and 1994, the states in this study most frequently utilized staff
reductions and change in amount and type of DSM used (68 and 64% of respondents,
respectively) as ways to avoid rate increases4 States put considerably less emphasis on
changing DSM cost-recovery approaches (36%), increasing emphasis on RIM (27%), and
changing the amount or type of supply-side resources (27%). As with utilities, changes in
the amount and type of DSM used also was the most popular (76%) future action for
avoiding rate increases indicated by state regulators, followed closely by changes in DSM
cost-recovery approaches (75%). In the next five years, more states anticipated utilizing all
of the possible actions except staff reductions, for which usage dropped from 68% to 55%.
The greatest increase in intended actions over the next five years was reported for changes
in DSM cost-recovery approaches and increased emphasis on the RIM test.

PROVISION OF SERVICES

In our written survey, we asked "toward the end of providing services to customers,
which of the following actions have been taken since 1992, and which will be taken in the
next five years?" We asked respondents to check the applicable actions from the following
list:

expand number of DSM programs offered
expand customer classes served by DSM programs
expand programs to special-needs groups
provide equipment sales and maintenance
provide innovative pricing
ensure/protect reliability
provide energy audits
provide technical assistance

Between 1992 and 1994, approximately 75% of the utilities that we studied indicated
that they had provided technical service and energy audits as part of their customer service.
Almost 60% indicated that they had expanded DSM as a customer service, while providing
equipment sales and maintenance ranked the lowest in popularity, with only about 10% of
respondents having taken that customer service action. Figure 3.4 details utilities' responses
on customer service actions, past and future.

Approximately 70% of the utilities indicated that in the next five years they plan to
provide technical service, innovative pricing, and energy audits, and to ensure/protect
reliability. Expanding the customer classes served by DSM programs and the number of
DSM programs offered were the two least popular future customer service actions, and
their popUlarity dropped more than any other activity. The greatest increase in popUlarity

customer service actions was seen for providing equipment sales and service and for
innovative pricing.
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3..4.. Percent utilities taking or planning various customer service actions.

Through our statistical analysis, we found that planned expansion in the number of
DSM programs offered is strongly associated with higher projected rates of growth in DSM
expenditures for the near-term future. Conversely, the recent or planned provision of energy
audits is associated with lower projected growth in DSM spending. This finding is easily
explained by the fact that audits are less expensive to provide than are many other types of
DSM program0 We also found that utilities that recently took actions to ensure reliability
anticipated less growth (or greater decline) in their DSM expenditures than did other
utilities0 The reasons for this are less clear, but it could be that utilities that took proactive
steps to ensure system reliability felt less need to use DSM programs to avoid capacity
shortfalls0
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As with utilities, states ranked energy audits, technical assistance and expanding DSM
as the three most popular customer service actions (86, 77, and 77%, respectively) for the
1992-1994 period. During that same time, providing equipment sales and maintenance were
least popular, with only 9% of respondents taking the latter action. States' responses also
indicated moderate popularity for expanding the customer classes and special-needs groups
served by DSM programs (64 and 55%, respectively).

According to state regulators, providing energy audits, technical assistance, and
innovative pricing were the three most popular customer service actions that utilities expect
to take in the next five years. Expanding customer classes served by DSM, programs to
special-needs groups, and the number of DSM programs offered will be the least popular
future customer service actions, and these three actions also exhibited the greatest drop in
popularity as compared to the 1992.....1994 period. As with utilities, the greatest increase in
popularity of customer service actions was seen for providing equipment sales and service
and for innovative pricing.

For the states, DSM expenditures and effects are projected to grow in conjunction
with recent and planned expansions in the number of DSM programs offered. Recent
expansion of programs to special-needs groups, recent action to ensure/protect reliability,
and the planned provision of technical assistance also are associated with projected growth
in the use of DSM resources. The relationship described here between DSM usage and
actions to ensure reliability is opposite to--but substantially weaker than-the relationship we
found in our analysis of the utility data sete We also found that the recent provision of
innovative pricing, the planned provision of energy audits, and the planned expansion of
customer classes served are associated with lower projected growth rates in the use of DSM
resources .. The last finding, which is counter-intuitive, could indicate that states in which
there is still room to expand the customer classes served have a lower level of commitment
to the aggressive use of DSM resources..

UTILITY CHARACfERISTICS

Approximately two-thirds of the utilities and states that we studied indicated that
they expect to need new peaking resources in five years or less, and about one-tenth
indicated an immediate need for such resources. Utilities' median number of years to
peaking was four .. All but three of the utilities studied believed that they would need new
peaking resources in ten years or less.. States indicated a somewhat lower median value for
Myears to peakingS9--3 ..5 years. All states believed that their utilities would need new peaking
resources within 11 years.. Several respondents mentioned capacity shortages or low capacity
reserves as important reasons for using DSM resources. And utilities and states that
indicated a need for capacity acknowledged that DSM was a cost-effective alternative to
investing in new peak capacity. Others described DSM as a way to defer transmission and
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distribution expenditures. Figure 3.5 illustrates the distribution of utilities' and states'
expectations regarding the number of years until new peaking resources will be needed.
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Utilities and states both estimated a longer time until new baseload resources would
be needed~ Sixty-two percent of utilities estimated that it would be ten years or less before
they needed new baseload resources (median value = ten years) .. There was a wide range of
utilities' estimates of years until new baseload resources will be required, with values ranging
from zero (indicating an immediate need) to 25 years.. States indicated a narrower range of
estimated years until new baseload resources will be needed: 1-15 years. More than 80% of
the states believed that their utilities would need new baseload resources in ten years or less
(median value = eight years)~

In our written survey, we asked respondents how their retail rates compared to other
nearby utilities/states and found that substantial numbers of utility and state respondents
believed their rates to be about the same as their neighbors. As for retail revenues, which
we used as a measure of size, the median utility took in just und.er a billion dollars in 1992.
Not surprisingly, retail revenues were higher for the states-with a 1992 median pf $3.4
billion-because they typically are home to multiple utilities.
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To represent the magnitude of recent DSM efforts, we used the EIA-861 data to
calculate 1992 DSM expenditures as a percentage of retail revenue for that same yeare For
the utilities studied, the median DSM expenditure represented 2.3% of retail revenues. The
minimum expenditure was 0.2% and the maximum was 8.3%. The middle 50% of the
utilities spent between 1.6% and 4.5% of their revenues on DSM. For the states that were
studied, the median 1992 DSM expenditure was somewhat less than for our utilities,
amounting to 1..4% of retail revenues; the range extended from 0.1% to 7.1%. Half of the
states had expenditures representing between 0.5% and 2.6% of their retail revenues.

A statistical analysis of the utility data set combining all the above-mentioned
characteristics revealed very little effect on changes in DSM usage. We found only that
utilities that had spent more on DSM at the start of the period in question tended to
experience less growth in DSM spending over the following years than did other utilities.
This indicates that utilities with a history of aggressive pursuit of DSM resources have
tended to slow the growth of these efforts in recent years, a finding that is supported by a
recent study of a dozen utilities with a history of substantial DSM efforts (Nadel, Geller,
and Pye 1995). At the same time, utilities that made a slower start in this area generally
experienced more growth recently in their DSM activities. Several state respondents
supported this finding by observing in the personal interviews that some of their utilities
were just getting their DSM .programs started and therefore were in a growth stage of
development.

Our examination of the state data uncovered more relationships between utility
characteristics and changes in DSM usage than were evident from the utility analysis. As
expected, we found that utilities needing resources in fewer years tended to experience
more rapid growth in their DSM investments. We also found that utilities with higher
relative rates generally increased their projected spending on DSM resources more than
other utilitiess A plausible explanation for this unexpected finding is that utilities responded
to high rates by developing more DSM opportunities for customers, in order to better serve
them by providing ways to reduce their electricity bills. Also, to the extent that higher rates
reflect higher avoided costs, more DSM measures would be cost-effective for utilities with
relatively high rates than for lower-cost utilities. An inverse relationship was found between
retail revenues and projected savings, meaning that larger utilities tended to anticipate lower
growth in their DSM-induced savings than did smaller utilities. One possible explanation for
this is that larger utilities got an earlier start in the DSM business than their smaller cohorts,
and therefore do not have as much room--or need--to grow as do utilities that got a later
start in this area ..

Each of the subject utilities and states was classified according to its geographic
location by identifying the North American Electric Reliability Council (NERC) region in
which it lies. There are nine such regions, covering the 48 contiguous states, and our utilities
were located in all but one of them" The western and northeastern regions were the most
heavily represented, but we also had utilities scattered throughout the rest of the country.
For the states, all nine NERC regions were represented but the pattern was pretty much

30



the same as for the utilities, with the northeast and west contributing more states to this
study than any of the other regions.

Our statistical analysis revealed that utilities located in the East Central Area
Reliability Coordination Agreement (ECAR) region tended to have greater growth in DSM
usage in the recent past and to project more rapid growth for the near-term future than did
utilities in other parts of the country. The ECAR region contains Indiana, Ohio, Kentucky,
West Virginia, nearly all of Michigan, and portions of western Virginia, western Maryland,
and western Pennsylvania. Relatively high levels of growth in DSM usage also were found in
Texas and the mid-Atlantic states. In general, the observed relationships between
geographic location and changes in DSM usage seem to be due to the slowing of DSM
program growth in those regions-particularly the west and northeast-where DSM has
historically been strong and the adoption of DSM programs in regions that have more
recently shown an interest in this resource.

Our analysis of changes in state DSM usage by NERC region revealed that, as with
the utilities, recent and projected growth tended to be strongest in the ECAR region. We
also found an inverse relationship between projected growth in DSM expenditures and
location in the Northeast Power Coordinating Council (NPCC) region, meaning that the
NPCC states tended to project less growth in future DSM spending than did other states.
The NPCC region contains New York and all the New England states, an area that has
historically been a leader in the use of DSM resources. For 1994-1998, however, nearly all
of the surveyed NPCC states anticipated reducing their DSM expenditures more rapidly
than did almost every other state studied.

STATE REGUlATIONS

In regard to state regulations, we asked the utilities and regulators which of the
following topics are addressed by state regulations:

retail wheeling
wholesale wheeling
financial incentives to utility for DSM usage
DSM-related lost revenue recovery
environmental externalities
DSM program cost recovery
DSM-related cost-effectiveness testing
IRP

Approximately 70-90% of the responding utilities indicated that state regulations
addressed all noted topics except retail wheeling and wholesale wheeling; about 40%
reported that state regulations addressed these wheeling issues. State commissions also
reported that state regulations addressed retail and wholesale wheeling issues less often than
they addressed all other issues. Figure 3.6 shows detailed responses for this question.
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addition to asking about the existence of state regulations on various topics, we
asked respondents how important those regulations were to their DSM decisions, using the
same five-point scale used previous questions" Both utilities and states, on average,
ranked retail wheeling and DSM program cost recovery regulations as being most important
to DSM decision making (mean of 3~7-4"O}. Most other regulatory topics fell into the
moderate to somewhat more than moderate range (3.0-3.6). One exception was found for
the states, which ranked financial incentives to utilities for DSM usage as having less than
moderate importance~ Environmental externalities was the only topic that both utilities and
states considered to have less than moderate importance to DSM decision making (mean of

and 207, respectively)o

We hypothesized that the presence and importance of state regulations addressing
IRP, environmental externalities, DSM program cost recovery, DSM-related lost revenue
recovery, and financial incentives for utility DSM usage all would be positively related to
growth in the use of DSM resourceso The reasoning for this was that such regulations can
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stimulate utilities to consider DSM resources more seriously and make DSM more fiscally
attractive relative to other available options. Our findings, however, were mixed. The
analysis of the utility data set showed that, as expected, utilities receiving financial incentives
for DSM usage and attaching greater importance to such regulations tended to project
higher growth in DSM usage than did other utilities.. Also as expected, utilities attaching
greater importance to IRP regulations tended to have greater growth in both their recent
and projected use of DSM resources.. In addition, the existence of regulations governing
DSM program cost recovery was related to higher projected DSM expenditures in the near
term future. Having lost-revenue recovery regulations and attaching greater importance to
them were associated with higher growth in recent DSM usage but tended to be associated
with lower rates of growth in projected use of DSM resources.. A likely explanation for this
is that many of the utilities governed by lost-revenue recovery requirements and attaching
considerable importance to them began their active pursuit of DSM resources a number of
years ago and, consequently, have less need- and room-for future growth than do those
utilities that entered the DSM arena more recently. This finding also could reflect a decision
by utilities governed by lost-revenue recovery regulations to avoid adverse rate impacts by
putting less emphasis on DSM. Finally, we found that, both for the recent past and the
near-term future, having environmental externality regulations and attaching greater
importance to them were related to lower rates of growth in DSM usage .. Again, this could
indicate that many of the utilities governed by these regulations and considering them
important had aggressively pursued DSM for many years and were closer to their "peak"
usage of DSM resources than were other utilities. Historically, the presence of state
regulations governing environmental externalities and lost revenue recovery have been
linked to higher levels of utility DSM usage (Schweitzer and Young 1994; Baxter 1995).
The reversal of this trend with respect to DSM growth could indicate-in addition to a
"peaking-out" effect-that regulators are responding to competitive pressures in their states
by reducing their support for utility DSM programs.

As with the utility data set, our analysis of the state responses indicated that the
presence and importance of state regulations on financial incentives for utilities were
positively related to growth in DSM usage and that the importance given to lost revenue
recovery regulations was inversely related to future spending. In addition, the state data
suggested that states whose utilities attributed greater importance to regulations on
wholesale wheeling had greater projected growth in DSM expenditures.
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4. CONCLUSIONS

In the preceding chapters, we detailed how DSM usage has changed in recent years,
how it is expected to change in the near-term future for the utilities and states studied, and
the factors that are responsible for those changes. It is important to remember that all of
the utilities that we studied spent at least $5 million on DSM in 1993, making them among
the leaders in DSM usage nationwide. Also, the utilities and states examined in this study
represent both extremes of the continuum describing growth in DSM usage; we selected
roughly half of the utilities and states from among those exhibiting the most rapid growth in
the use of DSM resources and roughly half from those whose DSM efforts are declining
most rapidly or growing most slowly according to 1993 EIA data. Therefore, our utilities and
states are not representative of all U.S. utilities and states, or even those with the greatest
commitment to the use of DSM resources, but they do account for a large portion of all
DSM expenditures made by U.S. utilities. Between them, the 37 utilities included in this
study represented slightly over half of all 1993 DSM expenditures, while the 22 states
accounted for nearly three-quarters of the money spent on DSM by U.S. utilities..
Accordingly, our description of changing patterns of DSM usage, while not strictly
representative, applies to those utilities and states responsible for a majority of this
country's DSM expenditures. And since our collection of states and utilities contains those
displaying the greatest amounts of DSM growth and decline, we believe that it is well suited
to reveal relationships between changing patterns of DSM usage and the factors influencing
this.

The following sections discuss the key changes identified through this study, the most
important factors responsible for those changes, and recommendations for actions that can
be taken to ensure the continuation of beneficial DSM activities. To the extent possible, this
chapter combines the findings from the utility and state analyses, since utility actions were
the primary focus of both$ We do, however, differentiate past and projected DSM usage and
the key factors associated with each.

IMPORTANT CHANGES IN UTILITY USE OF DSM RESOURCES

Over the next several years, the use of DSM resources will probably depart from the
pattern of substantial growth established in recent times.. Between 1992 and 1994, the
median annual growth rate for utility DSM expenditures was 16% for the utilities studied
and 11 % for the states. In contrast, the median utility projected an annual decline in DSM
expenditures of 3% for 1994-1998, while the median state growth rate was projected at
1.5% annually. The growth rate in cumulative energy savings also is expected to be
substantially less in the near-term future than it was in the recent past, but the decline in
growth will not be as dramatic as for DSM expenditures. In contrast, the projected growth
rate in cumulative peak demand reductions will come much closer to matching the recent
historical record than will either DSM expenditures or energy savingso
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The types of DSM programs implemented by utilities changed little in the recent past
but more dramatic change is expected in the future. Between 1994 and 1998, the emphasis
placed by utilities on rebates, direct installation of DSM measures, and-to a lesser
extent-energy-efficiency programs is expected to decrease. At the same time, the emphasis
on recovering program costs from participants, providing financing, load building, market
transformation, rate discounts, leasing equipment to customers, shared savings programs,
and load management will rise. In general, utilities reported that their programs will change
in ways designed to make them more cost-effective and service-oriented. A frequently
expressed intention was to retain customers by offering DSM programs that are valuable
enough to help keep them on the system. Over the next few years, very small increases are
projected in the emphasis on commercial and industrial programs, while the emphasis on
residential programs is expected to decrease.

EXPlANATION OF OBSERVED CHANGES

The types of DSM programs favored by utilities clearly were related to their DSM
expenditures.. Utilities whose emphasis on providing DSM program financing and shared
savings programs grew in the recent past tended to have lower levels of growth in DSM
expenditures than did other utilities, probably because these program types typically cost
less than many other options available to utilities. In the years ahead, utilities that place an
increasing emphasis on commercial and industrial programs will tend to experience greater
growth in DSM expenditures, as will those few utilities with a growing emphasis on rebatese
Conversely, greater projected emphasis on rate discounts is associated with lower growth in
future DSM spending and savings.

The general motives affecting changes in DSM usage were different in the recent
past than they are likely to be in the future.. Utilities for whom the importance of state and
federal requirements increased between 1992 and 1994 tended to have more growth in
DSM usage than did other utilities~ In the years ahead, higher levels of growth in the use of
DSM resources are likely to be found among those utilities attributing greater importance to
the results of their IRP efforts, while utilities whose DSM decisions are more heavily
influenced by considerations of their financial gain will tend to have slower-growing DSM
efforts.

Utilities and states anticipating minimal growth in the use of DSM resources very
frequently attnbuted this to their anticipation of increased competition.. The analysis of a
wide variety of competitive pressures revealed that the actual or threatened loss of
customers as a result of fuel substitution or obtaining power from NUGs was related to
lower rates of growth in DSM usage in the recent past. For the near-term future, the actual
or threatened loss of customers to other utilities, to self- or co-generation, or through
relocation is clearly associated with lower rates of growth in the use of DSM resources. The
effects of other competitive pressures are less clear-cut, but there is some reason to believe
that the actual or threatened loss of customers to NUGs or through fuel-substitution is
related to lower levels of growth in future DSM usage, just as it was in the recent past. It
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also appears that the loss of customers could, in some instances, stimulate utilities to spend
more on DSM in order to induce remaining customers to stay on the system.

While utilities and state regulators frequently reported that the desire to avoid rate
increases was an important factor leading to slower growth in the use of DSM resources,
our statistical analysis did not clearly support that conclusion. A strong desire to avoid
increasing rates for commercial customers tended to be associated with slower growth in
DSM usage, but the opposite relationship applied to the desire to avoid rate increases for
the industrial and residential classes. In other words, this study established no clear or
consistent relationship between changes in the use of DSM resources and the desire to
avoid rate increases. However, we did find that utilities whose retail rates were high relative
to those of nearby utilities generally projected greater near-term increases in their DSM
usage than did other utilities. Likely reasons for this are that utilities with high rates offered
more DSM programs in order to allow customers to reduce their electric bills and that more
DSM measures would be cost-effective for high cost utilities.

Utilities that recently had expanded the number of DSM programs offered to
customers or that planned such expansions projected greater growth in DSM expenditures
and effects than did other utilities.. Another customer service that is associated with
projected increases in DSM activity is the expansion of programs to special-needs groups$ In
contrast, the provision of energy audits, which tend to be relatively inexpensive, is associated
with lower levels of projected future growth in DSM expenditures, as is the provision of
innovative pricing$

Utilities with a history of aggressive DSM usage tended to have less growth in their
use of DSM resources in the recent past and near-term future than did later entrants into
the DSM arena.. For example, projected growth in DSM usage tended to be significantly
lower in New York and the New England states, which have traditionally been leaders in
the DSM fieldo Conversely, recent and projected growth in the use of DSM resources
tended to be greatest in regions of the country whose utilities were not pioneers in the
aggressive pursuit of DSM resources~ In general, utilities whose 1992 normalized DSM
expenditures were relatively high tended to experience less growth in DSM activity in recent
years than did other utilitiese

Utilities' avoided costs and need for new capacity were tied to their use of DSM
resources.. Respondents from several utilities and regulatory agencies reported that avoided
costs had dropped substantially in recent years, making fewer DSM measures cost-effective
and leading to less investment in demand-side resources. Similarly, we were told that, where
excess capacity existed, DSM usage became less attractive. This finding was supported to
some extent by our statistical analysis, which found that growth in DSM investments tended
to be greatest in those states where there was a near-term need for new peaking resources~

Some state regulations continue to have the expected effect on DSM usage while the
impact of others is changing over time.. Past studies showed that financial incentives for
utilities and the presence of regulations addressing topics such as environmental externalities
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and lost-revenue recovery were linked to more aggressive pursuit of DSM resources by
utilities. Consistent with these findings, utilities attaching greater importance to regulations
on IRP tended to show greater growth in their recent DSM usage and in their projected use
of DSM resources in the near-term future. Also consistent with past research is the finding
that the presence and importance of financial incentives for utilities was positively related to
projected growth in DSM usage. The presence and importance of lost-revenue recovery
regulations were positively related to recent growth in DSM usage but, counter to our
expectations, tended to be inversely related to projected DSM growth. This could indicate
that many of the utilities governed by lost-revenue recovery requirements and considering
them important had aggressively pursued DSM resources for a number of years and now
have less capacity for DSM growth than do other utilities that began seriously pursuing
DSM more recently. It also could mean that utilities governed by such regulations are
putting less emphasis on DSM to avoid adverse rate impacts. Our finding that regulations
addressing environmental externalities were associated with lower levels of growth in DSM
usage is consistent with the "life cycle" or "peaking out" effect identified above. But this
and other findings about regulations also could indicate a lessening of the intensity of
regulator support for DSM as a result of increasing competitive pressurese

RECOMMENDATIONS

There appear to be a number of valid reasons why DSM efforts should continue,
even in a more competitive and less regulated utility environment. There are environmental
benefits for society as a whole and economic benefits for utility customers, especially those
lacking the means to finance the energy-efficiency measures that could help reduce their
electric bilL Of course, there are alternatives to traditional utility-sponsored DSM efforts,
such as government-funded energy-efficiency and load management programs, government
mandated codes and standards that require the use of more energy-efficient structures and
appliances, market place energy service companies, and market transformation approaches
that encourage manufacturers to develop more energy-efficient products and help emplace
the infrastructure required to ensure the adoption of these new technologiese However,
utilities can playa complementary role in many of these alternatives to traditional DSM.

There are a number of reasons why utilities are likely to remain interested in
implementing their own DSM programs, most notably to utilize their least-cost portfolio of
resources, to defer transmission and distribution expenditures, and to keep existing
customers on the system and possibly attract new ones by offering services and bill
redl1ction opportunities that are highly valued and build customer loyalty. Assuming that
utilities do continue to provide DSM services-and we expect they will-there are a number
of actions that state and federal governments and other interested groups can take to
ensure that the DSM efforts that are pursued are beneficial to all parties involved. Based
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on the findings presented in this report and recommendations made by the utility and state
respondents, we recommend the following:

DOE, state regulators, and public interest groups should identify and disseminate
information on successful and proven programs of the kinds that utilities are most
interested in today. Such programs-which include shared savings, financing, and
market transformation efforts-tend to be favored because they promise results at
lower costs than more traditional programs such as those that employ rebates and
direct installation of DSM measures.

DOE, state regulators, and public interest groups should gather and disseminate
information on innovative and experimental programs of the kinds identified through
this study. Promising programs that are still in the pilot phase or just beginning full
scale operation should be closely tracked and program designs that prove successful
should be publicized and promoted.

To ensure that the benefits of the DSM programs provided by utilities are equitably
spread among customer classes, state regulators should encourage utilities to provide
a mix of programs that does not emphasize commercial and industrial customers at
the expense of the residential sector.

Each state regulatory agency should examine its commitment to the use of
energy-efficiency and load management programs and decide how this fits into
today's more competitive electric industry environment. Then, these agencies should
take regulatory actions that are consistent with their DSM-related objectives. For
those states that decide to actively encourage utility use of energy-efficiency and load
management programs, options that should be considered include financial incentives
for utilities, DSM cost-recovery approaches that allow more immediate reimburse
ment for program costs, and mechanisms (such as exit fees) to protect potential
stranded investments by utilities that continue to aggressively pursue the use of DSM
resources"

State regulators should focus substantial attention on utilities that continue to have
room to add energy-efficiency and load management programs that are cost-effective
according to the testes) favored by the regulatory agency. At the same time, these
state agencies should not forget the important role played by utilities that are leaders
in the DSM field and should continue to support their efforts. Interested state
regulators also should target utilities that will need additional capacity in the near
term future and that have high avoided costs.

While the growth of utility-sponsored DSM efforts appears to be slowing, the type
and amount of change that is occurring varies substantially from utility to utility and from
state to state. By identifying the key factors driving the observed changes and suggesting
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ways in which government agencies and other interested parties can address the issues at
hand, we hope that we have contributed to the ongoing discussion of the rapidly changing
landscape in which utilities, regulators, and consumers must all interact.
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APPENDIX A ORAL DATA COLLECfION PROTOCOL FOR UTILITIES

Respondent Information

Name and Job
Organization: _
Address:----------------------Phone Number:--------------------Fax Number:--------------------

1 Nature of Changes in Utility DSM Usage
As used here, the term DSM does not include load-building efforts.

1. How would you characterize recent changes in DSM usage -- in terms of
expenditures, program type, and effects on energy use and peak demand - by your
utility?

2. How do you expect your utility's DSM usage to change over the next five years?

II. Possible Reasons for Changes in Utility DSM Usage

1. What important factors account for recent and projected changes in DSM usage by
your utility? Explain.

2. If there are any written materials that are highly relevant to the issues that we have
discussed, please send them.

NCVI and Innovative Program.s

1~ Describe any innovative DSM programs designed by your utility to respond to
competitive pressures (e.g., customer-financed DSM, community-based DSM,
customer-retention DSM).

How do the above programs address your concerns with competition?

Does your utility have any recent or planned programs aimed at switching customers
to energy-efficient equipment to perform functions (e.g., space heating via heat pump,
transportation via electric vehicles) for which the targeted customers did not formerly
use electricity? Explain.

~.IlUAIlI.." Actions to Encourage Continued Utility Use of Cost-Effective DSM

1.

3.

What changes in federal law or policy could be helpful to encourage continued utility
use of cost-effective DSM resources?

What changes in state law or regulatory policy could be helpful to encourage
continued utility use of cost-effective DSM resources?

What non-regulatory, non-legislative actions could be helpful to encourage continued
utility use of cost-effective DSM resources?
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APPENDIX B.. WRffTEN DATA COLLECI10N PROTOCOL FOR UTILfI1ES

Note: As used here, the term DSM does not include load-building efforts.

L Nature of Changes in Utility DSM Usage

DSM Effects

Please check the accuracy of the 1993 data given below and provide the same
information for subsequent years for your utility (if available):

1993 1994 1995 1998 1999
[from EIA- [Actual [Budgeted [updated [new

861] numbers or expenditures projections] projections]
updated and

estimates] estimated
effects]

DSM expenditures
(Excluding load-
building)

Annual energy
savings from DSM
programs

Annual potential
peak reduction from
DSM programs

Load-building
expenditures

Annual energy
effects from load-
building

Annual actual peak
growth from load-
building

Retail revenue

47



DSM Program Types

1. How has your emphasis on the following factors changed since 1992 and what
changes do you anticipate over the next 5 years?
Use the following 5-point scale to indicate the change in emphasis:

1=Large decrease 2=Moderate decrease 3=No change 4=Moderate increase
5 =Large increase

Change in emphasis on: Since 1992 Over next five years

Rebates

Direct installation of DSM
measures

Leasing equipment

Providing financing

Shared savings

Recovery of program costs
from participants

Market transformation

Rate discounts

Energy efficiency

Load management

Load building

2.. How has your emphasis on DSM programs for the following customer classes
changed since 1992 and what changes do you anticipate over the next 5 years?
Use the following 5-point scale....

1=Large decrease 2=Moderate decrease 3=No change 4=Moderate increase
5=Large increase

Change in emphasis on DSM
programs for: Since 1992 Over next five years

Residential sector

Commercial sector

Industrial sector
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II. Possible Reasons for Changes in Utility DSM Usage

General Motives for DSM Usage

1a. What is the current importance to your utility of each of the following possible
reasons for offering DSM programs?
Use the following 5-point scale to indicate importance:

] = Very slight 2=Slight 3=Moderate 4=Great 5=Very great

Possible reasons for Current importance Change since 1992
offering DSM programs [Question 1a] [Question Ib]

Financial gains for utility

Providing increased services to
customers

Requirements of federal government

Requirements of state PUC

Results of IRP

Environmental benefits

Pressure from public interest groups

]b. In the preceding table, indicate how the importance of the various reasons for
offering DSM programs has changed since 1992.
Use the following 5-point scale:

1=Cu"ently much less important than before 2=Currently less important than before
3=Cu"ently about as important as before 4=Currently more important than before
5= Currently much more important than before
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Competition for Customers

2a.. How important a factor is competition for customers in influencing DSM usage by
your utility? __
Use the following 5-point scale to indicate importance."

1= Very slight 2=Slight 3=Moderate 4=Great 5=Very great

2b. How does the current importance of competition in influencing DSM usage
(indicated above) compare to the importance of the same factor in 1992? __
Use the following 5-point scale:

1= Currently much less important than before 2=Currently less important than before
3=Currently about as important as before 4=Currently more important than before
5=Cu"ently much more important than before

2c. Which of the following competitive pressures has your utility experienced since
1992?
Please check those applicable.

Threatened loss
Competitive pressure Actual loss of customers of customers

Loss of customers to other utilities

Loss of customers to non-utility
generators

Loss of customers to self- or co-
generation

Relocation of customers to take
advantage of lower energy costs
outside service area

Loss of customers to
municipalization

Loss of municipal customers to
other wholesale suppliers

Loss of customers through fuel
substitution

2d. Has competitive pressure been manifested through negotiation of lower rates with
large customers since 1992? __ If "yes", approximately what proportion of
your total sales does this represent? Approximately %

50



Concern with Rates

3a. How important is the desire to avoid increasing rates charged to each of the
following customer classes in influencing DSM usage by your utility?
Use the following 5-point scale to indicate importance:

1= Very slight 2=Slight 3=Moderate 4=Great 5=Very great

Residential Class
Commercial Class
Industrial Class

3b. How does the current importance of the desire to avoid increasing rates charged
to the various customer classes (indicated above) compare to the importance of
the same factor in 1992?
Use the following 5-point scale:

1=Currently much less important than before 2=Currently less important than before
]=Currently about as important as before 4=Currently more important than before
5=Currently much more important than before

Residential Class
Commercial Class
Industrial Class

3Ce If avoiding rate increases is important, which of the following actions have been
taken since 1992-and will be taken in the next five years-toward this end?
Please check those applicable.

To be taken within
Action Taken since 1992 next five years

Changes in amount and type
of supply-side resources used

Changes in amount and type
of DSM used

Changes in DSM oost-
recovery approaches

Increased emphasis on RIM
test

Staff reductions
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Provision of Services

4. Toward the end of providing services to customers, which of the following actions
have been taken since 1992, and which will be taken in the next five years?
Please check those applicable.

To be taken within
Action Taken since 1992 next five years

Expand number of DSM
programs offered

Expand customer classes
seIVed by DSM programs

Expand programs to special-
needs groups

Provide equipment sales and
maintenance

Provide innovative pricing

Ensure/protect reliability

Provide energy audits

Provide technical assistance

!lJi!i~Characteristics

5. Describe your utility in terms of the following factors:
@ Number of years until new peaking __ and baseload __ resources

will be needed.
@ Retail rates relative to those of other nearby utilities. __
Use the following 5-point scale to indicate ifyour rates are:

/ =Much lower 2=Somewhat lower 3=About the same 4=Somewhat higher 5=Much higher
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State Regulations

6. Which of the following topics are addressed by current state regulations and how
important are these regulations to your DSM decisions?
Please check those applicable, and use the following 5-point scale to indicate

importance:
] = Very slight 2=Slight 3=Moderate 4=Great 5=Very great

Addressed by
Topic state regulations Importance

Retail wheeling

Wholesale wheeling

Financial incentives to utility
for DSM usage

DSM-related lost revenue
recovery

Environmental externalities

DSM program cost recovery

DSM-related cost-
effectiveness testing

Integrated resource planning

Respondent Information

"Name and Job Title:

Organization:

Address:

Phone Number:

Number:

53





APPENDIX C.. HYPOTIIESIZED RELATIONSHIPS

L General Motives for DSM Usage

1. The importance of providing increased services to customers, environmental benefits, and
pressure from public interest groups are positively related to growth in DSM expenditures,
energy savings, and peak reduction.

20 The importance of utility financial gains, requirements of federal and state governments,
and IRP results are related to changes in DSM expenditures, energy savings, and peak
reduction.

II. Competition for Customers

3. The importance of competition for customers is inversely related to growth in DSM
expenditures, energy savings, and peak reduction.

4. The actual or threatened loss of customers due to competitive pressures is inversely
related to growth in DSM expenditures, energy savings, and peak reduction.

5. 1be negotiation of lower rates with large customers is inversely related to growth in DSM
expenditures, energy savings, and peak reduction~

Ill., Concern with Rates

6. The importance of the desire to avoid rate increases is inversely related to growth in DSM
expenditures, energy savings, and peak reduction~

7. Actions taken to avoid rate increases are related to changes in DSM expenditures, energy
savings, and peak reduction.

IV~ of Services

8. DSM program expansions made in the interest of providing services to customers are
positively related to growth in DSM expenditures, energy savings, and peak reduction.

9. Other actions taken to provide services to customers are related to changes in DSM
expenditures, energy savings, and peak reduction.

Characteristics

10. The number of years until new peaking and baseload resources will be needed is inversely
related to growth in DSM expenditures, energy savings, and peak reduction.

11. The magnitude of retail rates relative to those of other nearby utilities is inversely related
to growth in DSM expenditures, energy savings, and peak reduction.
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120 The size of a utility is related to changes in DSM expenditures, energy savings, and peak
reduction..

130 The magnitude of a utility's recent DSM expenditures is related to changes in DSM
expenditures, energy savings, and peak reduction..

14.. Geographic location is related to changes in DSM expenditures, energy savings, and peak
reduction..

Vi State Regulations

15.. The existence of state regulations addressing utility financial incentives, lost-revenue
recovery, environmental externalities, DSM program cost recovery, and integrated
resource planning is positively related to growth in DSM expenditures, energy savings, and
peak reduction.

16~ The importance attributed to state regulations addressing the above-mentioned topics is
positively related to growth in DSM expenditures, energy savings, and peak reduction..

17 The existence and importance attributed to state regulations on other topics are related to
changes in DSM expenditures, energy savings, and peak reduction..
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APPENDIX D. DETAILED DISCUSSION OF FINDINGS FROM
STATISTICAL TESTS OF HYPOTHESIZED RELATIONSHIPS

In this appendix, we provide more detail on the methods used to test the
hypothesized relationships described in Appendix C and present a detailed discussion of
all the statistically significant relationships identified through our analysis.

RESEARCH MElliODS

In our statistical analysis of the state data set, we used the data reported in
response to Form EIA-861 to represent DSM changes because that was the most current
data we had. For the utilities, however, we used the more up-ta-date information
provided in response to our survey, because analyses conducted with these data generally
yielded more-and more believable-relationships than did analyses utilizing the older
EIA-861 numbers. We ran separate analyses for the utility and state data sets in order to
avoid diluting the findings generated from the more up-to-date utility data on DSM usage
and to avoid double-counting the activities of some utilities, because a number of the
subject utilities were located in states that also were studied. For both the utility and
state data sets, we generally found stronger relationships between the various explanatory
variables and DSM expenditures1--especially projected expenditures-than between the
same explanatory factors and any of the other measures of DSM usage.

In a small number of cases, we performed linear regression analysis, which uses
only one explanatory variable in conjunction with a single measure of change in DSM
usage. In nearly all cases, however, we used multiple regression, which examines the
relationship (or lack thereof) between a single measure of DSM change and a set of
potential explanatory variables& The state of Hawaii was dropped from all analyses using
projected DSM expenditures and energy savings as measures of DSM usage because the
state was an extreme outlier on these two items and its inclusion in the analysis led to
spurious resultsG

For most of the hypotheses tested, the possible explanatory variables were
associated with each other in some way (e..g, eight possible actions that could be taken
toward the end of providing seIVices to customers). Therefore, we ran a correlation
analysis for each such set of variables to identify any that might be highly correlated with
each other and whose coexistence might mask the relationship of each to the measure of
change DSM usage being studied~ Where a strong relationship was found between two
or more variables, we dropped one of the factors from the regression equation and ran
the analysis without it~ Then, that variable was put back in the equation and one or more
of the related variables was dropped. We also ran reduced models (i.e., using fewer

lAl} DSM expenditures from past and future years were converted to 1994 dollars, and the same was done for
retail revenues.
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explanatory variables) in those cases where a closer examination of the data indicated
that a variable (or variables) might become significant if another factor (or factors) were
dropped. If new variables became significant as a result of these adjustments or the
significance of the remaining variables increased, we substituted reduced models for the
larger equation. In all cases where multiple regression analysis was used, the relationships
we report between a given explanatory factor and a specified measure of change in DSM
usage exist in the presence of all other independent variables used in the equation.

In discussing the findings of our statistical analyses, we focus on the R-Square
value, although we also show p-values in our tables. The R-Square value represents the
proportion of the variance in a given measure that is explained by one or more
explanatory variables. In this study, it tells us how much of the difference among the
utilities or states in their change in the use of a particular measure of DSM usage (e.g.,
recent change in DSM expenditures) is accounted for by a particular factor or related set
of factors. In this appendix, we report our findings from each statistical test regarding the
total R-Square value associated with all significant variables. The p-value represents the
probability that a relationship found for a given sample is a chance occurrence, and
would not be duplicated in the larger population of which that sample is a part.
Technically, p-values do not really apply to our study, because the utilities and states that
we studied were not selected to be representative of a larger population of utilities and
states. Instead, they were chosen because they are themselves a very important group:
namely, those utilities and states exhibiting the greatest and least growth in DSM usage.
Still, we will report only those relationships where the p-value is .05 or less,2 because the
amount of variance explained when p is greater then .05 generally is too minor to be of
interest. The tables of findings presented in subsequent sections, therefore, only show
those relationships that meet this threshold of statistical significance.3 Due to the
previously-mentioned correlations among many of the variables studied, the reader is
cautioned that the amount of variance in DSM usage explained by different sets of
independent variables is not strictly cumulative.

GENERAL MOTIVES FOR DSM USAGE

Through our statistical analysis of utility survey responses, we found that recent
change in the importance given to state regulatory requirements was positively related to
growth in energy savings and that change in the importance of federal requirements was
positively related to recent growth in peak reduction (Table D.I). This means that the
growth in DSM-induced energy savings from 1992 to 1994 generally was greater for
utilities that increased the importance they attributed to the requirements developed by
their pues, and that the increase in cumulative peak demand reduction during that same
time period was higher for utilities that were increasingly influenced by federal

1ne .05 level frequently is used as a threshold for determining statistical significance.
This explains why most of the tables in this appendix do not show relationships for all six measures of change

in DSM usage that are used in this study.
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Table D .. I .. Statistically significant relationships between general motives for offering
DSM and changes in DSM usage: utilities

Measures of DSM Usage

Recent growth Recent growth Projected Projected
Explanatory in energy in peak growth in DSM growth in
variables savings, reduction, expenditures, energy savings,

1992-94 1992-94 1994-98 1994-98

Change in Positive
importance of (p=.05)
state
requirements

Change in Positive
importance of (p=.Ol)
federal
requirements

Current Inverse
importance of (p=.OO9)
financial gain
for utility

Current Positive Positive
importance of (p=.04) (p=.03)
IRP results

0.23 0.40 0.42 0.11

°The R-Square value describes the proportion of the variance in the designated measure of DSM
usage that is explained by the significant independent variable(s)

requirements. The change in importance of state requirements accounted for 23% of the
total variance in how energy savings had grown (R-Square=O.23), while change in the
influence of federal requirements accounted for 40% of observed variance in recent
growth in peak reduction (R-Square=O.40). These findings indicate that, in general,
federal and state requirements have tended to encourage greater utility use of DSM
resources.

As for effects on projected 1994-1998 changes in DSM usage, we found that the
current importance attributed to financial gains for the utility was inversely related to
projected growth in DSM expenditures and the importance given to the results of the
utility'S IRP was positively related to the same measure of DSM usageo In other words,
utilities whose DSM decisions were more heavily influenced by considerations of financial
gain anticipated lower levels of growth in DSM expenditures than other utilities,
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indicating that utilities that are focusing on financial gain are reluctant to incur DSM
costs and potentially add to DSM-related stranded investments. And those utilities that
were more heavily influenced by IRP results planned to experience greater growth in
their DSM investments. Between them, the importance attributed to utility financial gain
and to IRP results accounted for 42% of the observed variance in how utilities'
1994-1998 DSM expenditures were expected to change (R-Square=O.42).. The
importance attributed to IRP results also was positively related to projected growth in
energy savings, but this factor only accounted for 11% of the total variance
(R-Square=O.11).

For the states, we found a weak inverse relationship between the growth in DSM
expenditures from 1992 to 1994 and both the reported change in the importance of
providing increased services to customers and the change in importance of utilities' IRP
results during that period. This means that, as the importance of providing greater
customer services and acting on IRP results declined, DSM expenditures grew more
rapidly. These results are counter-intuitive and should not be taken too seriously because,
between them, the two significant variables account for only 3% of the observed variance
in recent changes in DSM expenditures (R-Square=O.03). As for future DSM activity, we
found no statistically significant relationship between any of our measures of changing
DSM usage and the ways in which state regulators characterized the current importance
given by their utilities to the various possible motives for offering DSM programse

COMPETITION FOR CUSTOMERS

We hypothesized that the actual or threatened loss of customers would be
inversely related to growth in DSM usage, based on the assumption that utilities would
respond to customer losses by attempting to avoid any future increases in electricity rates
and that DSM programs would suffer as a result. In fact, we did find an inverse
relationship between 1992-1994 growth in DSM expenditures by the utilities studied and
the actual loss of customers in recent years to take advantage of lower energy costs
outside the service area, meaning that utilities that lost customers in this manner were
likely to increase their DSM expenditures less than other utilities (or to cut their
expenditures more). However, this factor accounted for only 16% of the variance in how
DSM expenditures changed between 1992 and 1994 (R-Square=O.16). As shown in
Table D.2, we found stronger relationships between projected DSM usage and the actual
loss of customers to several other competitive factors. The loss of customers to self- or
co-generation accounted for 30% of the variance in projected growth in peak reduction
from 1994 to 1998 (R-Square=Oo30). Once again, we found an inverse relationship,
meaning that utilities that lost customers in the above manner were likely to experience
less growth than other utilities in their DSM-related reduction of peak demand. And 45%
of the variance in projected growth in DSM expenditures was accounted for by two
factors in combination: the loss of customers to NUGs and the loss of customers to
municipalizations Counter to our hypothesis, the relationship between spending changes
and the loss of customers to municipalization was positive, meaning that spending
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Table D ..lo Statistically significant relationships between competitive pressures
and changes in DSM usage: utilities

Measures of DSM Usage

Recent growth in Projected growth Projected growth Projected growth
Explanatory DSM in DSM in energy savings, in peak reduction,
variables expenditures, expendilures, 1994-98 1994-98

1992-94 1994-98

Actual loss of Inverse
customers through (p=.02)
relocation

Actual loss of Inverse
customers to non- (p=.05)
utili ty generators

Actual loss of Positive
customers to (p=.03)
municipalization

Actual loss of Inverse
customers to self- (p=.02)
or co-generation

0.16 0.45 0.30

Threatened loss of Inverse
customers to (p=.OO5)
municipalization

Threatened loss of Inverse Inverse
customers to (p=.OO5) (p=.03)
other utilities

Threatened loss of Inverse
customers to self- (p=.OOl)
or co-generation

Threatened loss of Positive
customers to non- (p=.OI)
utility generators

Threatened loss of Positive
customers through (p=.05)
fuel substitution

0.15 0.48 0.41 0.18

increases were projected to be greater for utilities that had experienced the loss of
customers to new municipal utilities. It is possible that the DSM spending increases
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preceded, and stimulated, the municipalization process. It also is possible that both the
formation of municipal utilities and projected changes in DSM expenditures were caused
by some unidentified third factor, and that the two are not causally related to each other.
Another possible explanation of the observed findings is that utilities chose to respond to
the formation of municipal utilities by increasing their DSM expenditures in order to
provide better services to their remaining customers, thereby inducing them to stay on
the system.

We found an inverse relationship between the threatened loss of customers to
municipalization and recent growth in DSM expenditures (R-Square=O.15). There was a
much stronger relationship between projected growth in DSM expenditures and two key
factors: the threatened loss of customers to other utilities and to self- or co-generationQ
Between them, these factors accounted for nearly half the variance in projected DSM
expenditure changes (R-Square=O.48). As hypothesized, both these competitive threats
were inversely related to growth in spending, meaning that utilities faced with these
threats were likely to experience less growth (or more decline) in DSM expenditures than
other utilities. Projected growth in energy savings was inversely related to the threatened
loss of customers to other utilities and positively related to the threatened loss of
customers to NUGs (R-Square=O.41). The second part of this finding indicates that, if
several utilities face the same set of competitive threats, those that also are threatened
with loss of customers to NUGs will experience greater growth in DSM-induced energy
savings than those that do not face the same threat. This could mean that utilities try to
forestall the threatened switch to NUGs by offering more productive DSM programs, or
it could indicate a hidden causal factor or a spurious result. We also found a positive
relationship between projected growth in peak reduction and the threatened loss of
customers through fuel substitution (R-Square=Oe18)o This counter-hypothetical finding
can probably be explained by one of the possible explanations offered abovee

Table D$3 shows that nearly half of the variance among the states in recent
growth in DSM expenditures was explained by the actual loss of customers to NUGs,
through fuel switching, and to self- or co-generation (R-Square=O.49)o As hypothesized,
there was an inverse relationship for the first two of these factors, meaning that the loss
of customers to NUGs or as the result of fuel-switching was associated with lower
statewide rates of growth (or greater rates of decline) in DSM expenditures from 1992 to
1994. I-Iowever, the relationship between recent growth in DSM expenditures and the
loss of customers to self- or co-generation-in the presence of all other possible
competitive factors-was positive9 In other words, states whose utilities had experienced
the same competitive pressures as utilities in other states but had, in addition, also lost
customers to self- or co-generation tended to increase their 1992-1994 DSM
expenditures more than their cohorts. It is possible that recent DSM spending increases
led to customers' decisions to generate their own electricity or that some unidentified
factor is responsible for the observed result. It also is possible that utilities chose to
respond to the loss of customers by increasing their DSM programs, thereby possibly
winning back their old customers and preventing remaining customers from leaving the
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Table D.3.. Statistically significant relationships between competitive pressures
and changes in DSM usage: states

Measures of DSM Usage

Recent Recent Projected Projected Projected
growth in growth in growth in growth in growth in

Explanatory DSM energy DSM energy peak
variables expenditures, savings, expenditures, savings, reduction,

1992-94 1992-94 1994-98 1994-98 1994-98

Actual loss of Inverse
customers to non- (p=.05)
utility generators

Actual loss of Positive
customers to self- or (p=.OO4)
co-generation

Actual loss of Inverse
customers through (p=.OO4)
fuel substitution

Actual loss of
customers to other
wholesale suppliers

Actual loss of Inverse
customers through (p=.02)
relocation

0.49 0.14

Threatened loss of Inverse
customers to self.. or (p=.OO5)
co-generation

Threatened loss of Inverse Inverse Inverse
customers through (p=o03) (p=.04) (p=.03)
relocation

Threatened loss of Inverse
customers to non- (p=o02)
utility generators

Threatened loss of Inverse
customers through (p=.05)
fuel substitution

0.30 0.15 0.39 0.15 0.24

system~ As expected, the loss of customers through relocation to areas with lower energy
costs was inversely related to projected growth in 1994-1998 DSM expenditures;
however, this relationship was relatively weak, explaining only 14% of the variance in
projected expenditures (R-Square=0.14).
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In all instances, the tllreatened loss of customers was associated with lower growth
in DSM usage, as hypothesized. States whose utilities had faced the threatened loss of
customers to self- or co-generation tended to experience less growth (or greater decline)
in recent DSM expenditures (R-Square=O.30), while states whose utilities were
threatened with customer relocation experienced lower growth in DSM-induced energy
savings (R-Square=O.15) between 1992 and 1994 than did other states. Projected DSM
expenditures tended to be lower in states that were threatened with losing customers to
NUGs and through fuel substitution (R-Square=O.39). Similarly, lower future energy
savings and peak demand reduction were anticipated in states whose utilities faced the
threat of losing customers through relocation (R-Square=O.15 and 0.24, respectively).

For the responding utilities, we found a strong positive relationship between
1992-1994 growth in DSM expenditures and the proportion of total sales made to large
customers at newly-negotiated lower rates. In other words, utilities that made a greater
share of their sales at new, lower rates tended to increase their spending on DSM
programs more than did other utilities. Well over 50% of the variance in DSM
expenditures was explained by this single variable (R-Square=O.57), but the strength of
this relationship was due to a single utility that had recently increased its DSM programs
extremely rapidly. We also found a positive relationship between the proportion of total
sales made by utilities to large customers at lower rates and projected growth in energy
savings (R-Square=O.19). These findings contradict our hypothesis, which held that
utilities faced with the need to offer lower rates in order to keep their large customers
would respond by spending less on their DSM programs, in order to avoid any upward
pressure on ratess A possible explanation for our findings is that high rates tended to
stimulate the negotiation of lower rates GIld the development of DSM programs, both of
which can have the effect of lowering total bills for utility customers.

CONCERN WITH RATES

We hypothesized that the desire to avoid rate increases for all customer classes
would be inversely related to growth in DSM usage, meaning that DSM usage would tend
to decline as the importance of avoiding rate increases grews This hypothesis was based
on the assumption that greater concern with keeping rates down would result in less
reliance on DSM programs in order to avoid the rate increases that sometimes are
associated with the use of DSM resources. OUf findings, however, did not clearly support
this hypothesis (see Table D.4)s Recent change in the importance of the desire to avoid
increasing industrial rates was positively related to 1992-1994 growth in DSM-induced
energy savings, while the changing importance of commercial rates was inversely related
to the same measure of DSM usage; between them, these two factors accounted for 37%
of the observed variance (R-Square=O.37)o Similarly, growth in projected peak reduction
was positively related to the changing importance of industrial rates and inversely related
to change in the importance of commercial rates (R-Square=O.29). As for future DSM
usage, the growth in projected expenditures was positively related to the current
importance of the desire to avoid increasing residential rates and inversely related to the
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Table D..4.. Statistically significant relationships between desire to avoid rate
increases for various customer classes and changes in DSM usage: utilities

Measures of DSM Usage

Explanatory
variables

Change in importance
of desire to avoid rate
increases for
commercial customers

Change in importance
of desire to avoid rate
increases for industrial
customers

Current importance of
desire to avoid rate
increases for
residential customers

Current importance of
desire to avoid rate
increases for
commercial customers

R-Square

Recent growth
in energy
savings,
1992-94

Inverse
(p=.OO5)

Positive
(p=eOOl)

Recent growth in
peak reduction,

1992-94

Inverse
(p=.04)

Positive
(p=e006)

Projected growth in
DSM expenditures,

1994-98

Positive
(p=.006)

Inverse
(p=.002)

0.27

importance attributed to avoiding commercial rate increases (R-Square=O.27). These
findings could indicate that the desire to avoid commercial rate increases leads to lower
DSM usage, while the desire to avoid rate increases to the other two major customer
classes encourages greater reliance on DSM$ It is safer, however, to say that our
statistical analysis showed no clear or consistent causal relationship between DSM usage
and the desire to avoid rate increases.

Responses from the states that we examined showed the same general pattern as
responses from the utilities, but states generally saw concern with avoiding rate increases
as being less important than the utilities did. We found an inverse relationship for the
states between the current importance of the desire to avoid commercial rate increases
and projected growth in DSM expenditures (R-Square=O.18). This means that projected
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growth in DSM expenditures tended to be less in states whose utilities attributed greater
importance to avoiding rate increases for their commercial customers.

Through our statistical analysis of the responding utilities, we found that recent
changes in the amount and type of supply-side resources used was positively related to
the growth in energy savings from 1992 to 1994 and that recent staff reductions were
inversely related to the same measure of DSM usage (Table DoS). Between them, these
two factors accounted for 21% (R-Square=O.21) of the variance in recent growth in
energy savings. The observed relationships mean that utilities that had experienced recent
changes in their supply-side portfolio tended to have greater growth in DSM-induced
energy savings, while those that had downsized between 1992 and 1994 tended to have
lower growth in energy savings. The association between supply-side modifications and
greater growth in DSM-related savings could indicate that utilities compensated for a
reduced emphasis on supply-side resources by more vigorously pursuing DSM, or that
utilities faced with rapid growth pursued both supply- and demand-side options. The
finding about staff reductions could indicate that the loss of staff members had an

Table D ..5.. Statistically significant relationships between actions taken to avoid rate
increases and in DSM utilities

Measures of DSM

Explanatory
variables

Recent changes in
amount and type of
supply-side resources
used

Recent staff
reductions

R-Square

Planned staff
reductions

Planned increase in
emphasis on RIM test

Recent growth
in energy
savings,
1992-94

Positive
(p=.05)

Inverse
(p=.04)

0.21

Projected growth
in energy savings,

1994-98

Inverse
(p=~02)

0.05

Positive
(p=.04)

0.17
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Projected growth in
DSM expenditures,

1994-98

Inverse
(p=.02)

0.30



adverse effect on DSM program productivity. Our analysis also revealed a weak inverse
relationship between staff reductions and projected growth in energy savings
(R-Square=O.05).

Utilities planning to reduce staff in the next few years tended to experience lower
growth in projected DSM expenditures than did other utilities (R-Square=O.30). This
could mean that a smaller staff allows utilities to undertake fewer DSM programs$
Surprisingly, the intention to increase utility emphasis on the Rate Impact Measure
(RIM) test was found to be associated with greater growth in projected energy savings
(R-Square=O.17). This is counter-intuitive, because the RIM test tends to result in fewer
DSM measures being found cost-effective than do the Total Resource Cost or Societal
tests. Because the amount of variance accounted for by this factor was small and because
no relationship was found between the RIM test and any other measure of DSM usage,
it is very possible that this finding is spurious.

Our statistical analysis of the states revealed that recent change in the amount and
type of DSM used was inversely related to projected growth in DSM expenditures from
1994-1998 (R-Square=O.27). This means that states in which such DSM program
modifications took place tended to change in the direction of reduced DSM investments.
We found a relatively weak positive relationship between recent changes in DSM cost
recovery approaches and projected peak reduction effects (R-Square=O.12). Apparently,
those changes have tended to encourage increased use of DSM resources.

PROVISION OF SERVICES

As shown in Table D.6, we found relatively weak positive relationships between
the recent provision of equipment sales and maintenance by utilities and both their
1992-1994 growth in DSM expenditures (R-Square=O.12) and their projected 1994-1998
growth in energy savings (R-Square=O.13). This means that utilities that had provided
equipment sales and maintenance for their customers tended to increase their recent
DSM spending and their projected energy savings more than did other utilities. One
possible explanation is that such programs are somewhat more expensive and effective
than other possible DSM measureS3 We also found that utilities that had recently
provided technical assistance to customers generally experienced less growth in energy
savings than did other utilities (R-Square=O.16). Possible explanations for this are that
the technical assistance programs run by the responding utilities tended to be less
comprehensive or aggressive than other types of programs, and that some of these
programs promote electrotechnologies that increase sales" Most importantly, we found
that two key factors-recent action to ensure reliability and the recent provision of energy
audits-together accounted for over three-fifths of the variance in projected growth in
DSM expenditures (R-Square=Oe61). Both of these factors were inversely related to
spending growth, meaning that utilities that had recently taken the actions in question
tended to anticipate less growth (or greater decline) in their DSM spending than did
other utilities. The inverse relationship between energy audits and growth in DSM
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Table D ..6.. Statistically significant relationships between provision of services
and in DSM usage: utilities

Measures of DSM -......L>' ....... c;;..-.,

Explanatory
variables

Recent provision
of equipment
sales and
maintenance

Recent
growth in

DSM
expenditures,

1992-94

Positive
(p=.02)

Recent
growth in

energy
savings,
1992-94

Projected
growth in DSM

expenditures,
1994-98

Projected
growth in

energy savings,
1994-98

Positive
(p=o04)

Recent provision
of technical
assistance

Recent action to
ensure/protect
reliability

Recent provision
of energy audits

R-Square

Planned
expansion in
number of DSM
programs offered

Planned provision
of energy audits

Inverse
(p=.02)

Inverse
(p=.OO5)

Inverse
(p=.03)

0.12 0.16 0.61 0.13

Positive
(p=.OO2)

Inverse
(p=.04)

0.56

expenditures is easy to explain, because the provision of audits is less expensive than
many other types of DSM program. The reason why actions to ensure reliability were
associated with lower spending growth is less clear, but it could be that utilities that took
proactive steps to ensure system reliability were less concerned with avoiding capacity
shortfalls through the provision of DSM programs.

Turning our attention to the provision of services planned for the near-term
future, we find that utility intentions to expand the number of DSM programs offered
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and to provide energy audits, in combination, accounted for 56% of the variance in
projected growth in DSM expenditures (R-Square=O.56). Not surprisingly, utilities
planning to expand the number of DSM programs in their portfolio tended to project
greater growth in DSM expenditures than did other utilities, while those that planned to
offer energy audits tended to increase their DSM expenditures more slowly (or decrease
them more quickly).

For the states, we found that recent expansion in the number of DSM programs
offered was positively related to recent growth in DSM expenditures (R-Square=O.08),
projected growth in energy savings (R-Square=O..37), and projected growth in peak
reduction (R-Square=O.30), as illustrated in Table D.? This means that, as hypothesized,
DSM usage tended to grow as the number of DSM programs offered within a state were
expanded. Our statistical analysis also revealed that recent increases in the number of
DSM programs offered in conjunction with recent expansion of programs for special
needs groups accounted for 15% of the variance in recent growth in peak reduction
(R-Square=O.15). And those two factors combined with recent provision of innovative
pricing and recent action to ensure reliability accounted for a much larger amount of the
variance in growth in projected DSM expenditures (R-Square=O.47).

By itself, plans to expand the number of DSM programs offered accounted for a
tiny amount of the total variance in projected growth in state DSM expenditures
(R-Square=O.0004). However, when the above factor was combined with plans to expand
the number of customer classes served, to provide energy aUdits, and to offer technical
assistance, we were able to explain 54% of the variance in projected growth in peak
reduction (R-Square=O.54)o Not surprisingly, planned program expansion was positively
related to projected growth in peak reduction and the intention to provide audits was
inversely related to this measure of DSM usageo More difficult to explain is the positive
relationship found between the planned provision of technical assistance and projected
growth in peak reductiono This is slightly puzzling because the recent provision of
technical assistance had been inversely related to recent change in energy savings for the
responding utilitieso More challenging to explain is the counter-hypothetical finding that
planned expansion of the customer classes served by DSM programs was associated with
lower rates of projected growth in peak reductiono It is important to note that this
relationship was significant only in the presence of all the other possible actions planned
for the next five years in the interest of providing services to customers. Perhaps the
significance of this finding is that states in which there was still room to expand the
customer classes served were states having a lower level of commitment to aggressive
pursuit of DSM resources, as indicated by their lower projected growth in peak demand
reductione

CHARAcrERISTICS

OUf statistical analysis of the utility data set combining a number of utility
characteristics.........the number of years until new peaking and baseload resources will be
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Table Do?.. Statistically significant relationships between provision of services
and changes in DSM usage: states

Measures of DSM Usage

Recent Recent Projected Projected Projected
growth in growth in growth in growth in growth in

Explanatory DSM peak DSM energy peak
variables expenditures reduction, expenditures savings, reduction,

1992-94 1992-94 1994-98 1994-98 1994-98

Recent expansion in Positive Positive Positive Positive Positive
number of DSM (p=.02) (p=.04) (p=.04) (p=.01) (p=.03)
programs offered

Recent expansion of Positive Positive
programs to special- (p=.03) (p=.04)
needs groups

Recent provision of Inverse
innovative pricing (p=.OO5)

Recent action to Positive
ensure/protect (p=.05)
reliability

0.08 0.15 0.47 0.37 0.30

Planned expansion in Positive Positive
number of DSM (p=.02) (p=.OOO4)
programs offered

Planned expansion of Inverse
customer classes served (p=.OOl)
by DSM programs

Planned provision of Inverse
energy audits (p=.05)

Planned provision of Positive
technical assistance (p=.03)

0.0004 0.54

needed, utility revenues, utility DSM expenditures as a percentage of revenue, and retail
rates compared to other nearby utilities-revealed very little effect on changes in DSM
usage. The only significant relationship that we found was an inverse one between
utilities' 1992 DSM expenditures and their 1992-1994 DSM spending growth
(R-Square=O.20). In other words, utilities that had spent more on DSM at the start of
the period in question tended to experience less growth in DSM spending over the
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following years than did other utilities. This indicates that utilities with a history of
aggressive pursuit of DSM resources have tended to slow the growth of these efforts in
recent years, and that utilities that made a slower start in this area generally experienced
more growth recently in their DSM activities.

An examination of the state data uncovered more relationships between utility
characteristics and changes in DSM usage than were evident from the utility analysis
(Table D.B). Together, retail rates relative to those of other nearby states and the
number of years until peak resources would be needed accounted for 41% of the
observed variance in projected growth in DSM expenditures (R-Square=O.41). As
expected, the amount of time until the utility would need new peaking resources was
inversely related to spending increases, meaning that utilities needing resources in fewer
years tended to experience more rapid growth in their DSM investments. However, we
found no statistically significant relationship between the need for new peaking resources
and projected growth in peak reduction. And counter to our hypothesis that utilities with
high rates would respond by cutting their DSM investments, we found that utilities with
higher relative rates generally increased their spending on DSM resources more than
other utilities. A plausible explanation for the observed relationship is that utilities
responded to high rates by developing more DSM opportunities for customers, in order
to better serve them by providing ways to reduce their electricity bills. Also, to the extent
that higher rates reflect higher avoided costs, more DSM measures would be cost
effective for utilities with relatively high rates than for lower-cost utilities. The same
positive relationship identified above was found between relative rates and projected
growth in peak reduction, but the association was very weak (R-Square=O~04).We also
found a significant relationship between projected growth in energy savings and two
utility characteristics-relative rates and retail revenues (R-Square=O.23). Once again,
higher rates were associated with more growth in DSM usageo And there was an inverse
relationship between retail revenues and projected savings, meaning that larger utilities
tended to anticipate lower growth in their DSM-induced savings than did smaller utilities.
One possible explanation for this is that larger utilities got an earlier start in the DSM
business than their smaller cohorts, and therefore do not have as much room--or need........to
grow as do those utilities that got a later start in this area.

OUf statistical analysis revealed relationships between geographic location and
several measures of change in DSM usage by the surveyed utilities (Table Do9). Location
in the East Central Area Reliability Coordination Agreement (ECAR) region was very
strongly positively related to recent growth in energy savings, accounting for just over
three-quarters of the variance in this measure of DSM usage (R-Square=O.77). This
means that utilities located in the ECAR area tended to have greater growth in energy
savings from 1992-1994 than did utilities located elsewherea ECAR utilities also tended
to have greater recent growth in peak demand reduction, but the relationship was not as
strong (R-Square=O.45) as for energy savings. The ECAR region contains Indiana, Ohio,
Kentucky, West Virginia, nearly all of Michigan, and portions of western Virginia,
western Maryland, and western Pennsylvania. Turning to projected DSM usage, we found
that utilities located in both the ECAR and Mid-Atlantic Area Council (MAAC) regions
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Table D..8. Statistically significant relationships between utility characteristics
and changes in DSM usage: states

Measures of DSM Usage

Explanatory
variables

Number of years until
new peaking resources
are needed

Retail rates relative to
those of nearby
utilities

Retail revenues

Projected growth in
DSM expenditures,

1994-98

Inverse
(p=.OO5)

Positive
(p=o03)

Projected growth
in energy savings,

1994-98

Positive
(p=.05)

Inverse
(p=.02)

0.23

Projected growth in
peak reduction,

1994-98

Positive
(p=403)

0.04

Table 0 ..9.. Statistically significant relationships between NERC region and changes in
DSM usage: utilities

Measures of DSM

Recent growth Recent growth Projected Projected
Explanatory in energy in peak growth in DSM growth in
variables savings, reduction, expenditures, energy savings,

1992-94 1992-94 1994-98 1994-98

region Positive Positive Positive
(p=.OOOl) (p=.OOOl) (p=.OOOl)

MAAC region Positive
(p=oOl)

ERCOT region Positive
(p=.OO6)

R-Square 0.77 0.45 0.35 0.63
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anticipated greater increases in energy savings than did utilities in other parts of the
country (R-Square=0.63) and that the Electric Reliability Council of Texas (ERCOT)
region projected more growth in DSM expenditures than did other areas
(R-Square=0.35). The MAAC region is on the eastern seaboard and contains New
Jersey, Delaware, and most of Maryland and Pennsylvania. The ERCOT region includes
nearly all of Texas, and the finding for this area is due to the high projected growth in
DSM spending by a single utility located there. In general, the relationships between
geographic location and changes in DSM usage seem to be due to the slowing of DSM
program growth in those regions-particularly the west and northeast-where DSM has
historically been strong and the adoption of DSM programs in regions that have more
recently shown an interest in this resource..

Our analysis of changes in state DSM usage by NERC region revealed that, as
with the utilities, growth tended to be strongest in the ECAR region (Table D.lO).
Location in the ECAR region accounted for 60% of the variance in recent growth in
energy savings (R-Square=O.60), 25% of the variance in recent growth in peak demand
reduction (R-Square=O.25), and 32% of the variance in projected growth in energy
savings (R-Square=O.32). For projected growth in DSM expenditures, we found an
inverse relationship between this measure and location in the Northeast Power
Coordinating Council (NPCC) region (R-Square=O..27), meaning that the NPCC states
tended to project less growth in future DSM spending than did states in other regions.
The NPCC region contains New York and all the New England states, an area that has
historically been a leader in the use of DSM resources. For 1994-1998, however, nearly
all of the surveyed NPCC states anticipated reducing their DSM expenditures more
rapidly than did almost every other state studied.

Table D.,l,O.. Statistically significant relationships between NERC region and changes in
DSM states

Measures of DSM

Recent growth Recent growth Projected Projected
Explanatory energy in peak growth in DSM growth in
variables savings, reduction, expenditures, energy savings,

1992-94 1992-94 1994-98 1994-98

ECAR region Positive Positive Positive
(p=eOOOl) (p=.02) (p= ..OO7)

NPCC region Inverse
(p=e02)

R-Square 0.60 0.25 0.27 0.32
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STATE REGUIATIONS

We hypothesized that the existence of state regulations addressing five
topics-financial incentives for utility DSM usage, DSM-related lost revenue recovery,
environmental externalities, DSM program cost recovery, and IRP-would be positively
related to growth in all measures of DSM usage. Our reasoning was that regulations in
these subject areas would stimulate utilities to consider DSM resources more seriously
and would make DSM more fiscally attractive relative to other available options. Many of
our findings, however, were counter-hypothetical (Table D.II). We found that the
presence of regulations on environmental externalities was inversely related to recent
changes in DSM expenditures, in conjunction with the existence of lost revenue recovery
regulations, which was positively related to this measure of DSM usage. In other words,
utilities bound by state regulations on environmental externalities had lower levels of
recent growth in DSM expenditures than did other utilities, while utilities in states that
addressed lost revenue recovery generally experienced greater growth in DSM spending.
Between them, these two variables explained 30% of the variance in recent DSM
spending growth (R-Square=0.30). The presence of regulations on lost revenue recovery,
cost-effectiveness testing, and IRP, in combination, explained 40% of the variance in
recent growth in energy savings (R-Square=O.40). Once again, lost revenue recovery
regulations were associated with higher growth rates but, counter to our expectation,
utilities in states that addressed IRP generally had lower recent growth in energy savings0
Regulations governing cost-effectiveness testing also were negatively related to recent
growth in DSM-induced savings.

The presence of regulations on environmental externalities and lost revenue
recovery exhibited the same relationships to future growth in energy savings as to recent
changes in DSM expenditures (positive and inverse, respectively), explaining well over
half of the variance in that measure (R-Square=O.55). We also found that over two-thirds
of the variance in projected growth in DSM expenditures (R-Square=O.68) was explained
by the existence of regulations on financial incentives for utilities, lost revenue recovery,
and the recovery of DSM program costs. As hypothesized, cost recovery regulations and
incentives were positively related to expenditures, but lost-revenue recovery regulations
had a very strong inverse relationship to DSM spending. In fact, the existence of 10st
revenue recovery regulations, by itself, accounted for half of the observed variance in
projected DSM expenditures (R-square=O.50). In other words, utilities governed by
regulations on that topic tended to have lower projected growth in DSM expenditures
than did other utilities. All in all, our findings indicate that the presence of several
regulations that are often expected to stimulate DSM usage were actually associated with
lower levels of growth in recent and projected DSM usage. The likely explanation for this
is that many of the utilities governed by such regulations have been leaders in the use of

for many years and, accordingly, have less need-and room- to grow than do other
utilities who began using DSM resources more recently. In the case of lost-revenue
recovery regulations, the observed relationship also could reflect a decision by utilities
governed by such regulations to avoid adverse rate impacts by putting less emphasis on
DSM&
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Table 0.11.. Statistically significant relationships between presence of state regulations
and inDSM utilities

Measures of DSM Usage

Recent Recent Projected Projected
growth in growth in growth in DSM growth in

Explanatory DSM energy expenditures, energy savings,
variables expenditures, savings, 1994-98 1994-98

1992-94 1992-94

Lost revenue Positive Positive Inverse Positive
recovery (p=.05) (p=.OO2) (p=.OO2) (p=.OO5)

Environmental Inverse Inverse
externalities (p=.OO4) (p=.OO2)

Cost-effectiveness Inverse
testing (p=.05)

Integrated Inverse
resource planning (p=.02)

Financial Positive
incentives for (p=.02)
utilities

DSM program Positive
cost recovery (p=.03)

0.30 0.40 0.68 0.55

OUf analysis of the state data revealed only a single significant relationship
between the presence of state regulations and changes in DSM usage. Specifically, the
existence of state regulations addressing financial incentives for utilities was associated
with higher projected growth in energy savings (R-Square=O.18).

As with the presence of state regulations, we hypothesized that the importance of
state regulations addressing five topics-utility financial incentives, lost revenue recovery,
environmental externalities, DSM program cost recovery, and IRP-would be positively
related to growth in all measures of DSM usage. And, once again, many of our findings
ran counter to this hypothesis (Table D.12). Utilities that attributed greater importance
to environmental externality regulations tended to have lower levels of recent growth in
energy savings (R-Square=Oo20) and peak demand reduction (R-Square=O.02). The
importance of such regulations also was inversely related to recent growth in DSM
expenditures; this factor, in combination with the importance given to IRP, explained
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Table D..12.. Statistically significant relationships between importance of state regulations and changes in DSM usage:
utilities

Measures of DSM Usage

Recent growth Recent growth Recent Projected Projected Projected
Explanatory in DSM in energy growth in growth in growth in growth in
variables expenditures, savings, peak DSM energy savings, peak

1992-94 1992-94 reduction, expenditures, 1994.....98 reduction,
1992-94 1994-98 1994.....98

Environmental Inverse Inverse Inverse Inverse
externalities (p=o02) (p=o03) (p=.04) (p=.OO2)

.......) Integrated Positive Positive0\

resource planning (p=.05) (p=.Ol)

Lost revenue Positive Inverse
recovery (p=.04) (p=&OO3)

Financial Positive Positive
incentives for (p=eOl) (p=o03)
utilities

Cost-effectiveness Inverse Inverse
testing (p=.04) (p=o02)

R-Square 0.24 0.20 0.02 0.43 0.56 0.20



24% of the observed variance in DSM spending growth (R-Square=O.24). The
relationship between planning and spending was positive, meaning that utilities that
attributed greater importance to IRP generally had higher recent levels of growth in
DSM expenditures.

The importance attributed to lost-revenue recovery regulations explained 43% of
the variance in projected growth in DSM expenditures (R-Square=O.43)o The relationship
was inverse, meaning that utilities whose state had such regulations generally had lower
projected levels of growth in their DSM spending. In combination, the importance
attributed to regulations addressing financial incentives for utilities, environmental
externalities, cost-effectiveness testing, and IRP accounted for 56% of the variance in
projected growth in energy savings (R-Square=Oo56).. The importance given to regulations
on incentives and planning was positively related to savings, as hypothesized. However,
utilities that attributed greater importance to regulations on environmental externalities
and cost-effectiveness testing tended to have lower growth rates in projected energy
savings. As for projected growth in peak demand reduction, 20% of the variance in this
measure of DSM usage was explained by the importance given to regulations on financial
incentives for utilities and cost-effectiveness testing (R-Square=0.20). These relationships
were positive and inverse, respectively, as they were for projected growth in energy
savings. Our findings lead us to the same conclusion we drew regarding the presence of
various state regulations: that some regulations that are typically associated with greater
reliance on DSM resources were actually related to lower levels of growth in recent and
projected DSM usage~ Again, this probably indicates that many of the utilities that
attributed substantial importance to those DSM-related regulations had aggressively
pursued DSM for many years and were closer to their "peak" usage of DSM resources
than were other utilities~

For the states, we found a significant relationship between projected growth in
DSM expenditures and the importance attributed to regulations addressing wholesale
wheeling, financial incentives for utilities, and lost-revenue recovery. Between them, these
factors accounted for nearly half the total variance in projected spending growth
(R-Square=O.47). States whose utilities attributed greater importance to regulations on
wholesale wheeling and incentives tended to have higher projected growth in DSM
expenditures, while the importance given to lost-revenue regulations was inversely related
to future spending.
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