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SUMMARY

Over the past five years, the Energy Information Administration (EIA) has been
collecting data annually from U.S. electric utilities on their demand-side management (DSM)

programs, both current and projected. The latest data cover activities for 1993 and projections for
1994 and 1998.

In 1993, 991 utilities operated DSM programs. That year, they spent $2.8 billion, a 13%
increase over 1992 expenditures. These and earlier DSM programs saved 44,000 GWh of energy
and reduced potential peak demand by 40,000 MW, 30% and 22% increases over the 1992
values, respectively.

While some people predict the demise of electric-utility DSM programs, the data do not
paint so bleak a picture. In most parts of the country, DSM programs grew in 1993 and utilities
(as of Spring 1994) projected continued growth through 1998 (Fig. S-1). Expenditures grew from
1.3% of revenues in 1992 to 1.5% in 1993, and are expected to grow 2.5% per year faster than
inflation, which is equivalent to revenue growth. Thus, DSM spending is expected to stay
constant at 1.5% of revenues through 1998. Because of the cumulative effect of DSM programs,
energy savings are expected to grow from 1.2% of sales in 1992 to 1.6% in 1993 and 3.0% in

1998. Potential-peak reductions are expected to increase from 5.9% of peak demand in 1992 to
6.8% in 1993 and 8.9% in 1998.

However, the growth in spending is not as rapid as the 8% annual real growth projected a
year earlier. Actual expenditures in 1993 were 6.5% lower than projected early that year. Energy
savings, on the other hand, were the same as projected earlier. Potential peak reductions were
actually 9% higher than previously projected.

Most DSM expenditures (70%) went toward energy-efficiency programs, which also
contributed the most (90%) to energy savings. Almost half of the potential peak-demand
reductions were provided by interruptible loads. This capacity cost between $14 and $38 per
kW-year, which is economically attractive for utilities. Direct load control, the other major load-
management program, cost utilities about $39/kW-year, which is also competitive with supply
resources. The utilities continued to shift their energy-efficiency programs toward the commercial
sector and away from the residential sector. Peak-reduction programs concentrated on the
industrial sector. ‘

DSM expenditures remained highest in the Northwest and Northeast, but other states
also increased their spending. In 1993, utilities in 13 states spent more than 2% of revenues on
DSM, and another 16 spent between 1 and 2% (Fig. S-2). Spending increased most significantly
in the Rocky Mountain, mid-Atlantic, and Southeast states. DSM expenditures were well below
average in parts of the Midwest and Southwest. Peak reductions were highest in the Southeast.
The only region to show a consistent projected decline in DSM spending was the Northeast. All
others either showed continued growth or a mixture of increases and decreases between 1992 and
1993 or 1993 and 1994. Energy savings increased in all regions, with the West displacing the
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Northeast as the region with the highest percentage of savings. Peak reductions were highest in
the Southeast and Mid-Continent regions.
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Fig. S-1. Actual and projected DSM expenditures, annual energy savings, and
potential peak-demand savings from 1989 to 1998.
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CHAPTER 1

INTRODUCTION

Over the past year or two, there has been extensive discussion on restructuring of the
electricity industry to increase competition. Many people are concerned that restructuring could
affect utility demand-side management (DSM) programs. However, to date at least, utilities
continue to pursue DSM as a means to reduce energy and capacity demands on their systems. In
1993, more utilities had active programs and most programs continued to grow relative to prior
years. On the other hand, some of the most active DSM utilities began to reduce their programs.
Overall, DSM implementation continued to grow, but at a slower pace than earlier predicted.

Since 1989, the Energy Information Administration (EIA), through its form EIA-861, has
required all U.S. electric utilities to report annually on their DSM programs. For the years 1989,
1990, and 1991, Schedule V of EIA-861 required all utilities that ran DSM programs and had
sales greater than 120 GWh/year to provide information on the costs, energy savings, and load
reductions of their DSM programs. Beginning with the 1992 form, EIA expanded the scope of
DSM information collected to include disaggregations by program type and customer class.
Utilities smaller than 120 GWh in sales also had to submit a subset of the Schedule V
information. The most recent EIA report, Electric Power Annual 1993, includes these data (EIA
1994a).*

This report presents data reported to EIA for 1993 as well as utility projections of DSM
activities for 1994 and 1998. Also, results from previous Oak Ridge National Laboratory
(ORNL) reports on earlier EIA-861 data (Hirst 1992, 1993, and 1994) are used to identify
trends. We present results for the “leading” DSM utilities, states, nine North American Electric

‘Reliability Council (NERC) regions, and the U.S. as a whole. Subsequent chapters discuss 1993
DSM-program costs, energy savings, and load reductions; projections for 1994 and 1998; and
trends based on data and projections.

FORM EIA-861

Of the roughly 3400 U.S. electric utilities, 991 reported to EIA that they operated a DSM
program in 1993. Of these 991 utilities, 574 had annual sales greater than 120 GWh and were
required to complete all of Schedule V. The remaining 417 utilities had to complete only parts of
Schedule V. These 991 utilities accounted for 86% of the electricity sold to U.S. retail customers
in 1993 and for 88% of the revenues collected from those customers that year. Thus, the vast
majority of electricity customers are served by utilities that offer DSM programs. Of the 991
DSM utilities, 148 are investor-owned utilities (IOUs), accounting for a little under half of the

* The EIA-861 data from 1991, 1992, and 1993 are available on the Internet in compressed format through
FTP at ftp.fedworld.gov or through use of a world-wide-web browser such as Mosaic at www.fedworld.gov in the
/pub/energy subdirectory.




311 such utilities. The remaining 843 DSM utilities are consumer-owned utilities (COUs),
including municipal, cooperative, federal, and state utilities. These COUs account for about one-
fourth of the 3100 consumer-owned utilities.

Schedule V of EIA-861 includes several questions about the costs and effects of utility
DSM programs at an aggregate level plus questions on incremental and annual electricity savings
and demand reductions (Table 1). These energy and load effects were disaggregated by customer
class (i.e., residential, commercial, industrial, and other) and by program type (i.e., energy
efficiency, direct load control, interruptible load, other load management, other DSM, and load
building). Cost data were split into direct and indirect utility costs. Direct costs were
disaggregated by program type, and indirect costs were split into administrative, marketing,
monitoring and evaluation, utility-earned incentive, and other costs. In addition to requesting data
on utility costs, EIA-861 requested data on nonutility (e.g., customer) costs of DSM programs.
EIA requested these data for 1993 plus projections for 1994 and 1998.

In this report, we exclude the costs and effects of load-building programs, both because
they do not contribute to energy savings and because they account for small shares of the totals.
(Utilities reported directly spending only $31 million on these programs in 1993 in exchange for
increased sales of 3,400 GWh and higher peak demands of almost 500 MW. These numbers are
around 1% of total DSM expenditures and demand reductions and 8% of energy savings.) We
discuss potential, rather than actual, peak-demand reduction because it provides a view of DSM
more consistent with utility treatment of supply resources. For example, when reporting
capability, utilities provide information on all generating units that were available to meet demand
at the time of system peak, regardless of whether those units actually operated or not. To be
consistent, the DSM resource should identify all the demand reductions available to the utility,
even if some of the direct-load-control or interruptible options were not ex(ercised. We use the
actual peak reduction from energy-efficiency programs in our figures for potential peak reduction
because their potential equals what they actually save.

The EIA-861 data provide a valuable source of information on U.S. utility DSM efforts
and accomplishments, especially with the additional detail collected in 1992 and 1993. However,
as with any large data set for which information is provided by a diversity of organizations, there
are bound to be data-quality problems. As discussed in Hirst and Sabo (1991), Eto et al. (1994),
and the earlier versions of this report (Hirst 1992, 1993, and 1994), readers should view the
numbers reported here with some skepticism. For example, upon calculating the levelized cost of
incremental energy saved we found that 35 utilities had costs over 10¢/kWh and nine of them had
costs over $1.00/kWh. Some of these high values may reflect utility concentration on peak
reductions that have little energy savings or delays in when program-induced savings will appear,
but others may be data errors. For example, many utilities showed incremental energy savings for
1993 significantly lower than the increase between 1992 and 1993 annual values.

Although the utilities with sales of less than 120 GWh were not required to report annual
figures, we do not separate them in our national and regional totals. These small utilities account
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for less than 1% of most DSM totals. However, when counting the number of utilities at
different levels of DSM activity (e.g, Figs. 4, 9, and 12) we use only those above 120 GWh. This
is because we categorized utilities based on annual savings, which the smaller utilities did not
have to report.

Table 1.  Key elements of DSM data required by EIA-861 for 1993

Program Effects

Incremental — changes in 1993 energy use and peak load caused by new participants (i.e., those
that began participation in 1993) in the utility's DSM programs; these estimates assume
that all these customers began participation on January 1, 1993 so the values reported can
be higher than actual amounts

Annual — changes in 1993 energy use and peak load caused by all the participants in the utility's
DSM programs, including those that participated in 1993 as well as those that
participated earlier

Peak Reduction )

Potential — the “installed” reduction in 1993 peak load that could have been achieved by
customers participating in the utility's DSM programs, which is larger than the actual
peak reduction because of direct-load-control or interruptible options not exercised by the
utility in 1993a

Actual — the actual reduction in 1993 peak load achieved by customers participating in the
utility's DSM programs

Program Type _

Energy efﬁc1ency — programs aimed at reducing electricity use, typically without reducing the
services provided, generally without regard for the timing of program-induced savings

Direct load control — programs that can interrupt customer loads at critical times, under the
direct control of the utility system operator

Interruptible load — programs with contractual arrangements that permit the utility system
operator to request customer load reductions at critical times

Other load management — programs other than direct load control and interruptible load that
limit or shift usage from on-peak to off—peak periods, such as energy storage and
aggressive promotion of time-of-use pricing

Other DSM — a residual category to include programs that cannot be meaningfully included in
any of the other categories, including fuel switching and self-generation

Load building — programs aimed at increasing electricity use

Program Costs
Direct — those costs that can be directly attributable to a particular DSM program
Indirect — those costs that cannot be meaningfully attributed to a particular program, including
administrative, marketing, monitoring and evaluation, and utility incentive costs

aEIA's aggregation of programs for potential peak reductions excludes the actual reductions caused by
energy-efficiency programs.
Source: EIA instructions for Schedule V of EIA-861.




In general, the expenditure data are more reliable than are the energy and demand
estimates. The cost figures are typically actual expenditures in various utility accounts, whereas
the energy-saving and demand-reduction figures are estimates. Annual energy and peak savings
(the savings in a particular year from all past and current DSM programs) appear more consistent
than the incremental numbers (the annualized savings from DSM programs that were run in a
particular year.) Therefore, we conducted most of our analysis using annual rather than
incremental values. As one aggregates from utilities to states to regions to the nation, the accuracy
of the results improves. The overall quality of utility DSM-program data has greatly improved
over previous years, likely due to increased standardization of terms, more utility experience
with DSM, and strong efforts at corroboration by EIA and its subcontractor.

KEY RESULTS

Utilities continued to increase their spending on DSM in 1993, raising the amount spent
from $2.6 billion in 1992 to $2.8 billion in 1993 (Fig. 1 and Table 2.) Projections for 1994 and
1998, made in Spring 1994, show continued increases as well, to $3.0 and $3.2 billion,
respectively. (All amounts are in 1993 dollars.) The 1993 value represents 1.5% of retail
revenues for all utilities. Energy savings and peak reduction also grew in 1993. Total energy saved
in 1993 from all DSM programs, including previous years’ efforts, was over 44,300 GWh, which
represents 1.6% of total retail sales. Peak demand in 1993 was reduced 6.8%, or 39,600 MW,
because of DSM programs.*

% OF RETAIL REVENUES, ENERGY SALES, AND PEAK DEMAND
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Fig.1. Costs and effects of electric-utility DSM programs for 1989 to 1993 and
projections for 1994 and 1998.

* The national totals from Edison Electric Institute (EEI) are $192.9 billion of retail revenues and
2,797,000 GWh of retail sales (EEI 1994). The peak summer demand for 1993.is 580,753 MW (NERC 1994).
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Table 2. Annual costs and effects of electric-utility DSM programs, 1989 to 1998

Potential Peak-
Program Cost Energy Savings Demand Reductionb
(million
(million$)  19938) %e (GWh/year) %o MW) %
1989 870 1,014 0.5 16,300 0.6 20,100 3.8
1990
Totals 1,180 1,300 0.7 22,400 0.8 23,300 4.3
Investor-owned 1,060 1,170 0.8 16,900 0.6 17,500 42
Consumer-owned 120 130 0.3 5,500 0.9 5,800 4.6
1991
Totals 1,750 1,860 0.9 25,000 0.9 26,200 4.8
Investor-owned 1,510 1,600 1.0 19,300 0.8 19,000 4.5
Consumer-owned 240 260 0.6 5,700 0.9 7,200 5.6
1992
Totals 2,490 2,560 1.3 34,000 1.2 32,500 5.9
Investor-owned 2,020 2,080 1.4 25900 1.2 23,800 5.6
Consumer-owned 470 480 1.2 8,100 1.3 8,700 6.9
1993
Totals 2,820 2,820 1.5 44300 1.6 39,600 6.8
Investor-owned 2,300 2,300 1.5 35,100 1.6 28,100 6.3
Consumer-owned 520 520 1.3 9,300 1.5 11,600 8.7
1994 (projected)
Totals 3,070 2,990 1.5 53,300 1.9 42300 7.3
Investor-owned 2,440 2,380 1.5 39,900 1.8 30,300 6.7
Consumer-owned 630 610 1.5 13,400 2.1 12,000 9.1
1998 (projected)
Totals 3,630 3,190 1.5 90,100 3.0 55,300 8.9
Investor-owned 2,820 2,480 1.5 63,700 2.7 40,300 84
Consumer-owned 810 710 1.7 26,300 3.8 15,000 10.6

a These percentages reflect, respectively, total U.S. retail electric revenue, retail electricity sales, and
summer peak demand for 1989, 1990, 1991, 1992, and 1993, and projected values for 1994 and 1998.
b Utilities report to EIA estimates of actual and potential peak-demand reductions (23,200 MW vs 39,600
MW for 1993). The actual reductions are the amount of load shed during system peaks. The potential reductions
represent the amount of load that the utility could have shed. The difference between the two numbers represents, as
examples, interruptible contracts that were not exercised and load-control devices that were not activated. All the

numbers presented in this report are potential estimates.

The data show continued growth in DSM expenditures, energy savings, and demand
reductions through 1998. Expenditures are expected to grow around 2.5% per year over inflation,
approximately the same as retail revenues, so DSM as a percentage of revenues stays flat at




1.5%. Because DSM programs provide savings for several years, annual savings grow each year
from the incremental savings from new programs. Energy savings show steady growth to 3.0% of
sales in 1998. Potential peak reductions increase from 6.8% in 1993 to 8.9% in 1998.

Comparing these results to the projections from the 1992 utility reports shows that 1993
expenditures were 6.5% below what was projected for the year. However, energy savings were
only 2% below and peak demand savings were 9% above the projections. The current projections
for 1998, when compared to last year’s 1997 projections, show similar trends. When we
extrapolate last year’s 1997 data to 1998, we find that current projections for spending are 20%
below the extrapolation, but energy savings are essentially the same and peak savings are 4%
above (Fig. 2).
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Fig. 2. 1992 and 1993 projections of DSM expenditures, annual energy savings, and
peak demand savings.

I0Us continued to spend more as a proportion of revenues than COUs in 1993 (Table 2).
IOU spending increased from 1.4% of sales in 1992 to 1.5% in 1993. COU spending increased
from 1.2% to 1.3% during the same period. The projections for 1994 and 1998, however, show
the COUs surpassing the I0Us in spending and in savings. This could be due to a number of
factors. DSM has not penetrated the COU industry as rapidly as it did the IOUs, because of
such factors as smaller size and less regulatory pressure. But COUs also have some natural
incentives for DSM. Because they are owned by their customers, they may face less divergence
of goals between customers and shareholders than IOUs face (although municipal bondholders
may exert some influence.) Flanigan and Hadley (1994) describe the trends for DSM at publicly
owned utilities in more detail.



Utilities continued to spend most of their funds on energy-efficiency programs. As
shown in Fig. 3, 70% of funds were spent on efficiency programs such as weatherization, energy
audits, and efficient lighting. The two major types of load-management programs, direct load
control and interruptible rates, consumed 25% of the total, and other load management and DSM
programs used the remaining 5%. Energy savings largely came from the energy-efficiency
programs, whereas the load-management programs had a much larger impact on peak reduction.
This is to be expected based on the emphasis that the programs place on energy or demand
reduction, respectively.

5% 4%

—

1%

90%

70%
DEMAND
ENERGY SAVINGS REDUCTION EXPENDITURES
44,300 GWh 39,600 MW $2.82 billion
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Fig. 3. 1993 DSM program expenditures and effects by program types.







CHAPTER 2

1993 DSM-PROGRAM EXPENDITURES

In 1993, utilities spent $2.8 billion on DSM programs. About 82% ($2.3 billion) was for

direct program costs, with the remaining 18% ($0.5 billion) for indirect costs. This represents a

decline in the relative amount of indirect costs, which were 22% of the total in 1992. Over 70%

of the costs in 1993 were devoted to energy-efficiency programs. In addition to utility costs,

customers and other participants in DSM programs spent $0.4 billion, bringing the grand total to

- $3.2 billion. (The non-utility expenditures may be low because only 135 of the 991 utilities
reported any.)

The distribution among utilities in DSM expenditures is not as skewed as in previous
years. The three top utilities, Bonneville Power Administration (BPA), Pacific Gas & Electric,
and Florida Power and Light, alone accounted for almost 15% of the national total (Table 3),
compared to 18% in 1992.

Twenty-one of the top 25 utilities were also among the top 25 for 1992 (Hirst 1994). The
four additions for 1993 include BPA, Georgia Power, PacifiCorp, and PSI Energy. (BPA should
have been in the 1992 list, but most of its DSM expenditures that year were reported through its
power distributors or not reported at all.) These 25 utilities, of which 22 are IOUs, accounted for
over 60% of the U.S. electric-utility expenditures on DSM in 1993; the top five utilities
accounted for a full 25% of the industry's DSM expenditures. The 25 leading utilities spent 2.4%
of their revenues on DSM, 60% higher than the national average. They also achieved 63% of the
annual energy savings and 45% of the annual demand reduction for that year.

Because COUs, on average, are much smaller than IOUs, a display of the percentage of
revenues spent on DSM shows a different picture than that presented by absolute expenditures
(compare Tables 3 and 4). COUs account for 14 of the top 25 utilities in percentage of revenue
spent on DSM in 1993. These 25 utilities spent 5.5% of their revenues on DSM, more than three
times the national average. (There may be some double counting of DSM between BPA and its
distributors. BPA frequently reimburses distributor costs, so the programs may be claimed in
both organizations’ submittals. The EIA is currently exploring this.)

About 29% of the utilities spent less than 0.1% of revenues on DSM (Fig. 4). At the
other end of the spectrum, 29% of the utilities spent more than 1% on such programs. These
numbers represent the 574 utilities with over 120 GWh of sales. The largest growth from 1992 to
1993 was in the number of utilities spending less than 0.1%, from 117 to 167 utilities. The -
number of utilities spending more than 2% grew from 58 to 76 utilities. Among the full set of 991
utilities with DSM programs 37% spent less than 0.1% of revenues on DSM, because small
utilities are less active in DSM than large utilities.
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For the top 25 utilities in 1993 DSM expenditures, the changes in spending from 1992 to
1993 and from 1993 to 1994 show no distinct pattern (Fig. 5). Of these 25 utilities, nine cut their
DSM expenditures between 1992 and 1993, while 16 increased expenditures. The most dramatic
changes were for Georgia Power (+$46 million), Florida Power & Light (+$44 million), and
Southern California Edison (+$41 million); and for Pacific Gas & Electric (-$76 million) and
Niagara Mohawk (-$29 million).

% OF UTILITIES WITH DSM PROGRAMS

B8 1991, 439 UTILITIES
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% OF REVENUE SPENT ON DSM

Fig. 4. Distribution of utilities with sales over 120 GWh that have DSM programs
by percentage of total revenues spent on DSM.

Between 1993 and 1994, nine of these 25 utilities planned to cut their DSM expenditures
and 16 planned to increase spending on DSM. Only three utilities (New York State Electric &
Gas, Niagara Mohawk, and Connecticut Light & Power) showed declines for both years. On the
other hand, 10 utilities showed increases in expenditures for both 1993 and 1994. Between 1992
and 1994, 15 of the utilities increased their DSM expenditures, while ten decreased their budgets.
Overall, these 25 utilities showed increases in DSM expenditures from 1992 to 1993 and from
1993 to 1994, just as the national totals showed.

The utilities in eight states—California, Florida, Massachusetts, Maryland, North
Carolina, New York, Washington, and Wisconsin—spent more than $100 million on their DSM
programs in 1993.* On average, the utilities in Connecticut, the District of Columbia, Florida,

* For several reasons, readers should be cautious about the state results presented here. First, for utilities
that operate in more than one state, we assumed that the DSM costs and effects were allocated the same way that
retail sales were. But for some utilities (e.g., PacifiCorp) that face different regulatory policies in its states, this
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Idaho, Maryland, Massachusetts, Montana, New York, Oregon, Rhode Island, Vermont,
Washington, and Wisconsin spent more than 2% of revenues on DSM in 1993 (Fig. 6). Of these
13 states, two (Idaho and Maryland) are new to the list. Of the states with >2% of revenues in
1992, only California dropped below 2% of revenues in 1993. Fig. 7 shows the percentage change
in DSM expenditures for each state. Twenty-eight states had increases over 10% in DSM
spending, with 11 of them having over 50% increases. Only six states saw declines over 10%.

CHANGE IN ANNUAL DSM EXPENDITURE (million $)
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TOP 25 UTILITIES IN ORDER OF 1993 DSM EXPENSES
Fig.5. Changes in DSM spending for the 25 highest-spending utilities in 1993.

allocation may not be correct. Second, we could find no state-level data on peak demands. Our assignment of state
peaks is based on state energy sales converted to peak demands based on regional load factors reconciled to the
NERC report of national peak demand.
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Fig. 6. Percentage of retail revenue spent on DSM programs by state in 1993.
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Fig. 7.  Percentage change in DSM expenditures between 1992 and 1993.



CHAPTER 3

1993 DSM-PROGRAM ENERGY SAVINGS

EJA requested utilities that sold more than 120 GWh in 1993 to estimate both their
incremental and annual energy savings. Incremental savings are the annualized savings achieved
by those customers that began participation in 1993, while annual energy savings are the savings
in 1993 caused by all prior and current participants in the utility's DSM programs. Annual
savings in 1993 amounted to 44,300 GWh, 1.6% of retail sales. Incremental savings were
reported at 9,100 GWh, 21% of annual savings.

Energy-efficiency programs accounted for the vast majority (94% of incremental and 90%
of annual) of total savings. Dividing the levelized utility cost of these programs by the
incremental savings caused by energy-efficiency programs yields a 3.0¢/kWh average cost of
conserved electricity. Including the customer costs of DSM raises the total to 3.4¢/kWh. These
estimates assume a 10-year lifetime of the efficiency measures and a real discount rate of 5%. If
the DSM measures last, on average, only five years, the utility cost of conserved energy is
5.3¢/kWh; if the measures last 15 years, the cost drops to 2.2¢/kWh. (Changes in the discount
rate have much less effect on the cost than does the estimated lifetime of the measures.)

The 1993 average cost (3.0¢/kWh) is much lower than the 1992 figure (4.0¢/kWh) when
using the same 10-year lifetime and 5% discount rate. This difference is caused by the 60% jump
in incremental energy saved by energy-efficiency programs from 1992 to 1993, compared to the
26% jump in direct costs and 6% drop in indirect costs. Clearly, utilities have become more cost-

effective in implementing energy-efficiency programs.

These calculations are a generalization in that they assign all of this year’s costs for
energy-efficiency programs to the increment added this year. This implies that all costs are in the
first year. For capital-intensive programs this is largely correct, but there usually are some
follow-on and monitoring costs that occur in later years. How much of this year’s costs should
apply to previous years’ programs, and how much additional cost this year’s programs will
require is unknown. These figures represent the gross average of all energy-efficiency programs
conducted in 1993. The actual costs of each program could be very different, both because of its
specific costs and the lifetime of the measures installed.

For other reasons, readers should view these cost figures cautiously. As Joskow and
Marron (1992) pointed out, some utilities may ignore various costs (e.g, those borne by
participating customers) and overestimate benefits (e.g., by using engineering estimates of energy
savings) in their calculations of DSM-program cost effectiveness. Many utilities are not required
to substantiate the nonutility costs to the extent of their own because only their own are to be
recovered through electricity rates. (Only 14% of the utilities reported any nonutility costs.)
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Utilities have widely differing ways to recover program costs, which can affect calculations of
cost of conserved electricity.

The residential sector accounted for 43% of the annual DSM-induced savings, much more
than its 35% of retail sales (Fig. 8). The industrial sector, on the other hand, accounted for a
smaller share of energy savings than of retail sales. Incremental savings, however, paint a different
picture. As with the 1992 data, the commercial sector dominates, with both the residential and
industrial sectors accounting for smaller shares of savings than of sales. These comparisons show
that the historical focus of DSM programs on the residential sector continues to shift to the
commercial sector. Meanwhile, the industrial sector continues to get less attention in terms of
energy savings. ‘

60 % OF TOTAL DSM ENERGY SAVINGS AND SALES

o 1993 ANNUAL SAVINGS
B 1993 INCREMENTAL SAVINGS
@ 1993 ENERGY SALES

50 +

40 +
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10 4+

0
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Fig.8. Shares of 1993 annual energy savings (effects of all DSM programs),
incremental energy savings (effects of 1993 programs), and energy sales by
customer class.

As was true in past years, the distribution across utilities in DSM-induced annual savings

is more skewed than the distribution of DSM-program costs (compare Figs. 4 and 9). Around
55% of the utilities reported savings of less than 0.1% of total sales in 1993. At the other end of
the spectrum, about 10% reported savings of 2% or more. However, a higher percentage of
utilities are achieving greater savings than in past years. As programs mature and additional
programs are introduced, the total savings from all programs increase.

Table 5 lists the 25 utilities that reported the largest annual savings caused by their DSM
programs. Twenty of these utilities were among the top 25 for 1992 also. The additions for 1993
include Texas Utilities, Public Service Company of Colorado, New York State Electric & Gas,
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Potomac Electric Power, and Washington Water Power. These 25 utilities, 22 of which are IQUs,
account for three-fourths of the total U.S. annual savings. These utilities also account for almost
half of the annual demand reduction and more than half of the utility DSM expenditures. Overall,
these utilities cut annual electricity use by 3.0%, about double the U.S. average. Sixteen of these

utilities were also among the top 25 in expenditures.

Of the top 25 utilities in terms of annual energy savings for 1993, 17 also made the top 25
for incremental savings. Some of those that do not have large incremental amounts have had
programs for a long time and have built up their annual savings over time (e.g., Tennessee Valley
Authority, City of Austin). It is also possible that reporting errors account for a few of the
differences. For example, Public Service Company of Colorado, a new entrant in the top 25,
showed zero incremental savings.

% OF UTILITIES WITH DSM PROGRAMS
60 A

o 1991, 439 UTILITIES
B 1992, 504 UTILITIES
1993, 574 UTILITIES
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40 |
30 -
20
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% OF SALES SAVED BY DSM

Fig. 9. Distribution of the utilities with sales over 120 GWh that have DSM
programs by percentage of energy saved by those programs.

The eight utilities that ranked among the top 25 in terms of incremental, but not annual,
savings include Baltimore Gas & Electric, Consumers Power, Detroit Edison, Portland General
Electric, PSI Energy, Sierra Pacific Power, Southeastern Illinois Electric Coop., and Wisconsin
Public Service. In time, they could be expected to advance in standing to the top 25 for annual
savings. Three of the 11 utilities that were in the 1992 list of top utilities with regard to
incremental but not annual savings are now in the 1993 list of top utilities for annual savings
(New York State Electric & Gas, Potomac Electric Power, and Sacramento Municipal Utility
District). Four of the top 25 utilities in incremental savings (Consolidated Edison, Consumers
Power, PSI Energy, and Detroit Edison) reported higher incremental than annual savings. This is
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because incremental amounts represent the programs’ savings if they operated for a full year, but
annual amounts show actual savings. These utilities must have recently expanded their DSM
programs.

The utilities in California, Colorado, Connecticut, Florida, Maine, Massachusetts,
Minnesota, Montana, New York, Oregon, Rhode Island, Tennessee, Washington, and Wisconsin
all saved more than 2% of their retail sales in 1993 (Fig. 10). Nine of these fourteen states
(Connecticut, Florida, Maine, Massachusetts, Montana, Rhode Island, Tennessee, Washington,
and Wisconsin) saved more than 2% in 1992 also. Fifteen other states saved between 1 and 2% of
their retail sales in 1993. Comparison of the maps in Figs. 6 and 10 shows some similarity.
Utilities in the central U.S. have the least amount of DSM, based either on expenditures or
savings.

Aggregate annual electricity savings exceeded 2,000 GWh in five states, California,
Florida, New York, Texas, and Washington. Aggregate incremental savings exceeded 400 GWh in
California, Michigan, New York, Washington, and Wisconsin.

..........

.........
........
.......

DC=1.9%

% OF
RETAIL
SALES
REDUCED
BY DSM

1% - 2%
0.5% - 1%

[1 <0.5%
Fig. 10. Percentage reduction in retail sales caused by utility DSM programs by-state for
1993.
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CHAPTER 4

1993 DSM-PROGRAM DEMAND REDUCTIONS

Utility DSM programs provided capacity equivalent to 39,600 MW in 1993.
Interruptible-rate programs accounted for 46% of this capacity, with energy-efficiency and
direct-load-control programs each accounting for about one-fourth (Fig. 3). The incremental
demand reductions totaled 7,500 MW, one-fifth of the annual total. Interruptible programs
accounted for almost half of the total incremental demand reduction. Some DSM programs, such
as interruptible rates and direct load control, are dispatchable (i.e., the utility can call on that
capacity much as it would turn on a combustion turbine). Other programs, such as energy
efficiency, are not dispatchable (i.e., they provide capacity regardless of system need).

There is a much larger percentage reduction in peak demand (6.8% in 1993) than in energy
savings (1.6% in 1993). Percentage peak reductions are apparently easier to achieve than energy
reductions because, despite a lower proportion of overall spending (30% versus 70% as shown in
Fig. 3), percentage demand reductions are higher. Reducing peak demands often provide direct
economic benefits to a utility by avoiding the need to use high-cost generation or to build new
plants. And, load-management programs do not have as much effect on overall energy sales and
therefore on utility revenues as do energy-efficiency programs.

The industrial sector dominates DSM-induced demand reductions. Although national data
on the contributions to peak demand by sector are not available, Fig. 11 suggests that the
industrial sector's peak-demand reductions (46% incremental and 35% arinual) substantially
exceed its contribution to peak demand (which is probably less than 30% of the total). In recent
years, utilities have focused more of their demand-reduction efforts on the industrial sector, as
shown by differences between incremental and annual demand reductions. However, there was a
slight reversal in this trend with the industrial sector having a smaller share of the incremental
savings in 1993 than in 1992.

Calculating the cost of reduced demand is complicated because some of the costs (in
particular for interruptible-rate programs) are recurring and provide savings only for the year in
question. Other costs (in particular for direct-load-control programs) are for capital (e.g.,
switches, controls, and communications equipment) that provide load reductions for several
years. If we apply the cost of interruptible load programs ($254 million) to the total potential
peak reduction from those programs (18.2 GW), the resulting cost is only $14/kW-year. If we
apply the cost to only the actual peak reduction (because payments may only be required if
demand is actually reduced) we get $38/kW-year, which is still competitive with supply options.

We do not know if utilities included all of their costs in their reported expenditures. Also,
some utilities may be reluctant to use their interruptible loads except in emergencies, or the
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contract terms may be such that customers simply pay higher prices rather than shed load. This
means that the potential load reduction may be less than stated. But if the data are accurate,
interruptible load is a cost-effective source of capacity. The cost of direct-load-control programs
(using the same 5% discount rate and 10-year lifetime assumptions used for energy efficiency in
Chapter 3) is $39/kW-year.

60 % OF TOTAL DSM PEAK REDUCTION
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Fig. 11. Shares of 1993 annual peak reductions (effects of all DSM programs) and
incremental peak savings (effects of 1993 programs) by customer class.

The distribution of utilities by percentage reduction in peak demand is much broader than
the distributions of DSM costs and energy savings (compare Figs. 4 and 9 with Fig. 12). The
percentage of utilities reducing demand less than 0.5% jumped from 25% to 30% in 1993. This
reflects the increase in the number of utilities with small programs, rather than a decline in the

number of larger programs.

Table 6 lists the 25 utilities that reported the largest annual potential peak-demand
reduction for 1993. Eighteen of these utilities were among the top 25 for 1992. The additions for
1993 include Arkansas Electric Coop., Central Power & Light, Georgia Power, Iowa Electric
Light & Power, Mississippi County Electric Coop., Ohio Edison, and Public Service Electric &
Gas. These utilities, 22 of which are IOUs, accounted for 60% of the total U.S. annual demand
reduction. These 25 utilities also accounted for 52% of the annual energy savings and 41% of the
utility DSM expenditures for 1993. Overall, these utilities cut peak demand by 11.2%, almost
65% more than the national average.

Fourteen of the top 25 utilities in terms of annual demand reductions for 1993 were also
among the top 25 in terms of incremental demand reductions. The 11 utilities that ranked among
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the top 25 in incremental, but not annual, demand reductions include Appalachian Power,
Consolidated Edison, Consumers Power, Indiana Michigan Power, Midwest Power Systems,
Minnesota Power & Light, Ohio Power, Pennsylvania Power & Light, Public Service Co of
Oklahoma, Southern California Edison, and Southwestern Public Service.

% OF UTILITIES WITH DSM PROGRAMS
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Fig. 12. Distribution of the utilities with sales over 120 GWh that have DSM
programs by percentage of potential peak demand saved.

State peak demands are not readily obtainable, because of a combination of multi-state
utilities, wholesale versus retail sales, and non-coincidence of peaks among utilities. To
approximate the values, we first calculated the load factor for each of the nine NERC regions. We
then divided each state’s energy sales values from EEI for 1993 by the load factor most
applicable to each state to get an initial state peak demand. These were all adjusted so that the
total peak matched the national peak demand from NERC.

Fig. 13 shows the distribution of demand reductions by state. The utilities in eight
states—Alabama, Arkansas, Florida, Mississippi, North Carolina, North Dakota, Tennessee, and
Vermont—reported demand reductions of 10% or more. The maps of states based on energy
savings and peak demand savings (Figs. 10 and 13) have major differences. While the utilities in
the Pacific Northwest spend substantial fractions of their revenues on DSM, their programs
focus on energy savings, not on demand reductions, surely a consequence of the large
hydroelectric resource in that region. On the other hand, utilities in the Southeast and middle of
the country focus much more on peak reductions. The Southeast may have large percentage peak
demand reductions because it had higher demand growth during the past decade than did other
regions.
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Aggregate annual demand reductions exceeded 1,000 MW in eight states, including
Alabama, California, Florida, North Carolina, Pennsylvania, South Carolina, Tennessee, and
Texas. Incremental load reductions exceeded 400 MW in four states—California, Florida, New

York, and Texas.

DC=7.6%

% OF
PEAK
DEMAND
REDUCED
BY DSM
EE >10%
8% - 10%
] 5% -8%
C1 <5%

Fig. 13. Percentage reduction in potential peak demand caused by utility DSM programs
by state for 1993.
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CHAPTER 5

UTILITY TRENDS AND FORECASTS TO 1998

EIA asked utilities to estimate DSM-program costs and effects for 1994 and 1998. The
utilities prepared projections in Spring 1994. Here we examine these projections as well as those

from the yéar before. These projections are normalized using data and forecasts from EIA (1994b
and c), EEI (1994), and NERC (1994).

NATIONAL FORECASTS

Utilities project their expenditures on DSM programs to increase from 1.46% of retail
revenues in 1993 to 1.52% in 1994 and 1.51% in 1998 (Fig. 3 and Table 2). In real dollars, this
equals a 2.5% annual growth rate. This represents a significant flattening of the expected
spending on future DSM. Actual expenditures for 1993 were 6.5% below what was projected in
Spring 1993. The current growth projection is only a third of last year’s projected 8% annual rate
between 1993 and 1997. Extrapolating last year’s 1997 data to 1998 shows that current
projections for spending in 1998 are 20% below the earlier projection.

These lowered projections can be interpreted as either a maturing of the DSM industry or
the beginning of a slackening in utility commitment to DSM. They do not yet show a reduction
in DSM-program size, and for every utility that is reducing its programs, others show continued
growth. These data are based on utility expectations as of Spring 1994, before the California
Public Utility Commission’s “Blue Book” proposal on direct access increased speculation on the
future structure of the electricity industry. Since then, many utilities have reported plans to
reduce the size and cost of their DSM programs. Next year’s EIA-861 data will show better the
impact of electric-industry restructuring on DSM. On the other hand, because our data set
includes only utilities that now operate DSM programs, it does not include utilities that will start
programs in the future. To that extent, it may undercount the future of DSM.

Forecast reductions in annual energy use increase from 1.6% in 1993 to 3.0% in 1998, and
potential demand reductions grow from 6.8% to 8.9%. These both show continued strong
increases, as the accumulated impacts of each year’s programs add up. Compared to last year’s
forecast for 1993 and 1997, energy savings expectations are unchanged and peak reductions are
4% higher than previously projected (after extrapolating to 1998). The actual 1993 peak
reduction is 9% higher than what was projected in 1992. Because the same utilities are expecting
lower expenditures than previously, they must be expecting greater cost-effectiveness from their
DSM programs.
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REGIONAL FORECASTS

National averages hide a great deal of variation across geographic regions. Each utility
belongs to one of the nine NERC regions (Fig. 14). In earlier chapters, we showed state-by-state
differences for 1993. NERC regions provide a natural grouping of utilities to show the broader
regional impacts of DSM programs. Using NERC regions avoids the errors involved in allocating
DSM parameters of a single utility to multiple jurisdictions. Also, NERC publishes peak
" demands and projected revenues for each region.

AV S

MAPP
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wSCC ECAR MAAC
SPP
SERC
ERCOT

Fig. 14. North American Electric Reliability Council regions for the contiguous U.S.

DSM-expenditure trends differ across regions (Fig. 15). Although the Northeast has been
the leader in percentage of revenues spent on DSM, its percentage has declined since 1992 and is
projected to decline further over the coming years. The West is projected to surpass the
Northeast in 1994. The Mid-America region shows an increase in 1998 despite decreases from

11992 through 1994. Overall, eight of the nine regions show growth in the percentage of spending
on DSM between 1993 and 1998.

The DSM-induced reduction in annual electricity sales are again greatest in the Northeast
and West, and expected to reach around 6% in 1998 (Fig. 16). On the other hand, DSM programs
are expected to cut electricity use by less than 0.5% in the Southwest.

Finally, Fig. 17 shows the effects of DSM programs on reducing peak demands in each
NERC region. On this measure, the Mid-Continent and Southeast regions lead, with planned
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reductions of more than 12% by 1998 or sooner. The East Central region is the only one with a
projected reduction in peak demand of less than 5%.

DSM EXPENDITURES AS % OF RETAIL REVENUES
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Fig. 15. DSM expenditures as a percentage of retail revenue for each NERC region
for 1992, 1993, and projected 1994 and 1998.

ENERGY SAVINGS AS % OF RETAIL GWH SALES
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Fig. 16. Energy savings as a percentage of total sales for each NERC region for 1992,
1993, and projected 1994 and 1998.
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16 —POTENTIAL PEAK REDUCTION AS % OF PEAK DEMAND
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Fig. 17. Potential peak demand reduction as a percentage of total peak for each NERC
region for 1992, 1993, and projected 1994 and 1998. .
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CHAPTER 6

CONCLUSIONS

Now with five years of data (1989-1993), the EIA-861 database provides a
comprehensive time-series, cross-sectional view of U.S. utility DSM activities. Although it is
unlikely that the data are totally consistent and accurate across all utilities, the level of detail and
near-100% coverage of the industry makes EIA-861 a rich source of information.

The 1989-1993 results and 1998 projections lead to sevéral findings, many of which are
continuations or slight variations of previous years’ findings. They are:

. The expenditures and effects of utility DSM programs have grown steadily each year
from 1989 through 1993. In 1993, utilities spent 1.5% of electric revenues on DSM and
cut electricity sales and peak demands by 1.6 and 6.8%, respectively.

. As was true in prior years, investor-owned utilities devoted larger fractions of their
revenues to DSM than did consumer-owned utilities. They also surpassed COUs in
energy reductions, but not in peak-demand savings. Projections show COUs surpassing
IOUs in 1994 in all three categories. '

. Energy-efficiency programs dominated DSM expenditures and energy savings, accounting
for 70% of total utility DSM costs and 90% of energy savings but only 26% of peak-
demand reductions. Interruptible-rate programs were the most important in cutting peak
demands, accounting for almost half of the 1993 annual demand reduction.

. The residential sector accounted for a disproportionate share of DSM-induced electricity
savings, with the industrial sector getting-much less attention. However, the industrial
sector dominated demand reductions, accounting for almost half the total reduction.
Utility attention has shifted from the residential and industrial sectors to the commercial
sector for energy savings and from the residential sector to the industrial sector for
demand reductions.

. Although DSM activity is concentrated among a few utilities, this concentration is less
than it was in previous years. Whereas only 24% of the 439 DSM utilities with sales
greater than 120 GWh in 1991 spent more than 1% of revenues on DSM, 28% of the 504
utilities in 1992 and 29% of the 574 utilities in 1993 spent more than 1%. Thirteen
percent of the utilities reported energy savings of more than 2% in 1993, compared with
only 10% in 1992,
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. Although DSM expenditures are still greatest in the Northwest and Northeast, spending
increased most significantly in the Rocky Mountain, mid-Atlantic, and Southeast states,
with other states also showing growth.

. On average, the utilities delivered energy savings from energy-efficiency programs at a
cost of 3.0¢/kWh and demand reductions from direct load-control programs at a cost of
$39/kW-year. Interruptible-load programs provided very low-cost capacity between $14
and $38/kW-year. These utility costs are often lower than the costs of providing new
baseload energy or peaking capacity, respectively. These values, however, are based on
simplifying assumptions and gross totals for utilities. Actual costs can differ greatly.

. Utility DSM expenditures in 1993 were 7% below the levels estimated in early 1993 on
the 1992 EIA-861 submissions. Interestingly, the 1993 energy savings were about the
same as that estimated on the 1992 forms and the 1993 demand reductions were 9%
higher than that estimated on the 1992 forms.

. Utility projections show slow growth in DSM expenditures between 1993 and 1998.
Annual utility DSM expenditures are expected to increase 29% during this period, a 2.5%
per year growth in real dollars. This growth is one-third of last year’s projected 8% rate.
Spending in 1998 is currently projected to be 20% below extrapolations of last year’s
projection. All NERC regions show projected growth except the Northeast, but its decline
offsets the growth in the other regions.

. Energy savings are expected to grow as new programs add to the savings of current
programs. Projections show a doubling in savings between 1993 and 1998. Potential
demand reductions are expected to increase 40%. These projections show that future
DSM programs are expected to concentrate more on energy efficiency than on demand
reductions.

. We anticipate that the actual 1994 spending and effects will fall below the projections
discussed here (prepared in Spring 1994). We also expect DSM spending for later years
to fall below the Spring 1994 forecasts for 1998. Recent reports from utilities in some
states show cuts in DSM spending.

These EIA-861 data show a slowdown in the growth of DSM expenditures from previous
years but do not show a decline. Projected savings show the same or higher growth as before, so
it is difficult to say whether utilities are expecting greater cost-effectiveness or have not yet
adjusted their savings projections to match their expenditure projections. Utilities prepared their
estimates in Spring 1994. Much has happened since then that could change utility DSM plans.
Increased competition could drive utilities to concentrate on lower prices rather than on lowering
the overall cost of electricity services. This would lessen the attractiveness of DSM to utilities
because of its impact on rates (Hirst and Hadley 1994). An even broader restructuring could de-
integrate the industry and make it unclear who has responsibility for DSM. State regulatory
commissions have a substantial influence on the nature and extent of utility DSM programs
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(Schweitzer and Young 1994). If competition erodes the retail monopoly franchise, regulators
may not be able to impose DSM requirements on utilities.

Recent trade newsletters show a mix of utility DSM programs increasing and
decreasing. Some articles describe new DSM programs that have been started, increases in
budgets, or high expectations of future savings (e.g., Virginia Power, Idaho Power, Texas Utilities,
New York Power Authority). Others describe utility cuts in current or future DSM budgets (e.g.,
Pacific Gas & Electric, Consumers Power, Consolidated Edison). Although the anecdotal
evidence is not conclusive, it appears that the announced cuts-exceed the planned growth. But the
overall picture depends on the increases or decreases at utilities that do not necessarily make the_
newsletters. Work sponsored by the U.S. Department of Energy is underway at ORNL and other
organizations to find out why utilities are cutting back and what pressures are most critical in
influencing their decisions.

Several utilities and public service commissions have shifted their criteria for acceptable
DSM programs from the Total Resource Cost (TRC) test to the Rate Impact Measure (RIM)
test. For example, the Florida public service commission approved use of the RIM test as the
sole method for setting DSM goals. Detroit Edison has requested changes in its DSM program to
implement only those options that pass the RIM test or add value to customer services.
However, other commissions continue to emphasize the TRC test. Examples include Oregon and
New: Jersey. The TRC test judges the worthiness of a DSM program based on the overall cost
for the energy service, while the RIM test is based on the DSM program’s effect on electricity
prices to non-participants. Programs that pass the RIM test generally place more of the cost
burden of DSM on the participant. To the extent that customer cost limits participation, then
programs will have lower participation, and fewer DSM programs will be judged cost effective. If
more utilities utilize the RIM test because of worries about competition, utilities may reduce
their DSM programs.

Over the coming years, the electric industry may change greatly. How quickly and into
what form is unclear. The long-term survival of DSM in a transformed market will depend on a
number of factors: the continued belief by utilities that DSM is a valuable customer service, the
ability of regulators to shape the new market so that societally cost-effective programs are
maintained, and the creativity of DSM practitioners to modify DSM programs to take advantage
of the new market structure. The future of DSM is daily being created and cannot be confidently
predicted in these chaotic times.
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