
D. DOUGLAS LARSON

Director
Econornic Regulation

*PACIFICORP
PACIFIC POWER • UTAH POWER

April 28, 1993

TO: ATTENDEES

AT DSR TECHNICAL
CONFERENCE

HELD APRIL 20, 1993

One Utah Center, Suite 800

Salt Lake City, Utah 84140-0003

(801) 220-2190

FAX (801) 220-2422

Enclosed is a Draft copy of the April 20th DSR Technical Conference Minutes,

together with attachments. Also enclosed is a copy a
the ffrots of c BllaDSM

Eric Hirst, together with attached articles, regarding

programs on electricity prices.

The next Technical Conference is scheduled for Tuesday, May 11, at 9:00 a.m., in the

large conference room on the 20th Floor of the One Utah Center. If you have any

questions, please feel free to call.

D. Douglas Llarson

Director, Economic Regulation

Ifs

Enclosures
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ATTACHMENT 1

DSR TECHNICAL CONFERENCE #4
ATTENDEES
April 20, 1993

NAME ORGANIZATION TELEPHONE FAX
Kenneth Wilson Deseret G&T 801-566-1238 801-562-6302
Gary Dodge Geneva 801-532-7840 801-532-7750
Bill Evans Kennecott, et al 801-532-1234 801-536-6111
Eric Hirst Land and Water Fund 303-444-1188 303-786-8054
Eric Blank Law Fund 303-444-1188 303-786-8054
Colleen Larkin Bell Mountain Fuel 801-534-5556 801-534-5131
Brad Markus Mountain Fuel 801-534-5631 801-534-5166
Arty Trost Organizational Dynamics 503-668-7979 503-668-3420
Anne Eakin PacifiCorp - Portland 503-464-5065 503-275-2636
Gordon McDonald PacifiCorp - Portland 503-464-5986 503-275-2896
Doug Larson PacifiCorp - Utah 801-220-2190 801-220-2422
Bob Lively PacifiCorp - Utah 801-220-4052 801-220-2422-
Barrie L. McKay PacifiCorp - Utah 801-220-4160 801-220-2422
Dan Peterson PacifiCorp - Utah 801-220-4014 801-220-2422
Mary Cleveland Utah CCS 801-530-6957 801-530-7655
Dan Gimble * Utah CCS 801-530-6798 801-530-7655
Margo Hovingh Utah CCS 801-530-6646 801-530-7655
Rebecca Wilson Utah Division of Energy 801-538-5428 801-521-0657
Ron Burrup Utah DPU 801-530-6686 801-530-6512
George Compton Utah DPU 801-530-6950 801-530-6512
Audrey J. Curtiss Utah DPU 801-530-6672 801-530-6512
Mark V. Flandro Utah DPU 801-530-6788 801-530-6512
Mike Ginsberg Utah DPU 801-530-6651 801-530-6512
Judith Johnson Utah DPU 801-530-6776 801-530-6512
Ken Powell * Utah DPU 801-530-6664 801-530-6512
Jim Byrne Utah PSC 801-530-6716 801-530-6796
Rich Collins * Utah PSC 801-530-6770 801-530-6796
Stephen Hewlett Utah PSC 801-530-6716 801-530-6796
Doug Kirk Utah PSC 801-530-6716 801-530-6796
Jim Logan Utah PSC 801-530-6716 801-530-6796

Ellen Eckels Wasatch Clean Air Coalition 801-277-6664 4780 Idlewild Cr.
SLC, UT 84124
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ATTACHMENT 3
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ATTACHMENT 4

9
UTAH DIVISION OF PUBLIC UTILITES

BASIC CONCERNS ABOUT LOST REVENUES

The figure below shows the traditional concept of the relationship between utility costs
and revenues. Theoretically the utility's revenue requirement includes all its costs plus a
percentage return on investment. If these were the actual relationships, then reducing sales
would reduce both revenues and profits for the utility. This would occur no matter where on
the sales curve the utility was.

G

A e-^ff

That traditional concept is flawed, however. Any enterprise that has price elasticity will
have a quadratic revenue curve, as shown below. Above a certain maximum point, additional
sales can actually lower revenues.

6-

tPyW

SAS

In this kind of relationship , there are still some sales levels where decreasing sales
decreases revenues and decreases profits. (See line A .) But,there are sales levels where reducing

1
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•

18.5 19.5 20.5
Kwh Sold

21.5

Apr 19,1993 2:40 PM

7 Active X-Y Points
X: Kwh Sold Mean: 19.528571429 SD: 0.8280786712

Y: Total Revenues Mean : 805.57142857 SD: 162.09023942

File Source : PPLSTAT2.PRN

Aellelwl

Rank 189 Eqn 1003 p=a+bx+cx2

r2 Coef Det DF Adj r2 Fit Std Err F-value

0.9388634762 0.8777269524 49.085459842 30.713668943

Parm Value - Std Error t-value 95% Confidence Limits

a -44853.3717 12389.73032 . - 3.62020565 - 79294.8782 -10411.8653

b 4458.914922 1254.580023 3.554109615 971.3792907 7946.450553

c -108.435621 31.71830459 -3.41870799 - 196.607532 -20.2637109

OF Adj r=0-877726952 FitStdErr=49.0854598 Fstot=30.7136689

Rank 189 Eqn 1003 y=o+bx+cx2
a=-44853.372 b=4458.9149

c=-108.43562

1250

1000 ----------- --------- ------------ --------- -- -------- ---------------- --------------- ;----------

3
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ATTACHMENT 5

•
LOST REVENUE COMPARISONS
PacifiCorp, dba Utah Power & Light

Utah DSM Technical Conference
April 20, 1993

KWH DOLLARS

Utah Power & Light 1991 operating revenues (Utah Only) $779,718,302

Utah Power & Light 1991 tariff revenues (Utah only) $688,896,480

UP&L Average number of total customers 1991 495,873

UP&L Average number of total customers 1992 506,272

Annual Increase 10,399

RESIDENTIAL CUSTOMERS SCHDULE I
UP&L Average number of customers 1991 356,756

JP&L Average number of customers 1992 366,593

Annual Increase 9,837

1992 Average annual kwh , Schedule 1 7,061

Additional KWH sales due to additional customers 69,459,057

1991 WEATHER NORMALZATION ADJUSTMENT
Dollar amount for residential only

Kwh, residential only 64,448,889

ECONS ANNUAL LOST REVENUE
Estimated lost kwh sales (1072 kwh x 12,000 customers) 12,864,000

Estimated GROSS lost revenue @ $.068391 per kwh

Estimate NET lost revenue @ 40 mills/kwh

ECONS lost kwh sales as a percent of new sales 18.52%

ECONS lost kwh as a percent of the weather normalization 19.96%

$4,407,724

$879,782

$514,560
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April 26, 1993

TO: Members of the Utah DSR Task Force

FROM: Eric Blank
^

6.4 G I4IV5+)

At the last two meetings of our task force, we discussed
briefly the effects of utility DSM programs on
electricity prices. This topic will almost surely come
up again, probably at the May 11 meeting.

Therefore , I thought you would be interested in the two
enclosed papers on this subject . The first, by Hirst,
creates three hypothetical electric utilities and then
examines the tradeoff between the total resource cost
test and the rate impact measure. The second paper, by
Faruqui and Chamberlin of Barakat & Chamberlin, is
empirical . This paper examines the same tradeoff based
on the plans of 14 utilities throughout the U.S.

Both papers , from different perspectives, reach the same
conclusion . The TRC benefits of DSM programs are likely
to be much larger than the RIM penalty.

Ultimately what matters to the Utah DSR Task Force is how
this plays out for PacifiCorp. Until the company
conducts this type of analysis using the RAMPP-3 results
and assumptions , however, we won 't know the specifics for
Utah.

Please call me or ( the other) Eric if you have any
comments or questions on these papers.

Thanks.

2260 Baseline Road - Suite 200 • Boulder , Colorado 80302 • (303) 444-1188 • FAX (303) 786-8054



Quantifying Tradeoffs
between Costs and Prices in
Utility DSM Programs
Debates about the appropriate economic tests to use in
assessing utility DSM programs miss the point in
failing to address the magnitude of the impacts. This
analysis shows that DSM programs generally reduce
electricity costs (significantly) while raising electricity
prices (usually only slightly).

Eric Hirst is a corporate fellow at
Oak Ridge National Laboratory,

where his work focuses on improved
planning methods and their

application to electric utilities. He
has published over 300 reports,

journal articles and book chapters on
engineering and policy issues related

to energy use and efficiency. Dr.
Hirst holds a Ph.D. in mechanical

engineering from Stanford
University. Work reported here was

sponsored by the Office of
Conservation and Renewable Energy,
U.S. Dept. of Energy, under contract

with Martin Marietta Energy

Systems, Inc.

Eric Hirst

During the past several years,
more and more electric utili-

ties and their regulators have rec-

ognized the benefits of improving

efficiency of electricity use. How-

ever, considerable controversy re-

mains over the appropriate eco-

nomic test(s) to use in assessing

utility programs that increase

customer energy efficiency and,

therefore, reduce electricity use

and utility revenues . People con-

cerned about minimizing the total

cost of electric-energy services

favor the total-resource-cost test

(TRC), while those concerned

about minimizing electricity

prices favor the rate-impact mea-
sure (RIM). -See Table 1.
Most of the debates and discus-

sions about the appropriate eco-

nomic tests are philosophical and

fail to address the magnitude of

the impacts. As a consequence,

questions remain about the rela-

tionships among utility DSM pro-

grams and acquisition of supply

resources and the effects of these

choices on electricity prices and

costs. If aggressive DSM pro-

grams are implemented, by how

much will electricity prices rise,

and over what time? If the RIM

test is used, how much of a re-

source that would be cost effec-

16 The Electricity Journal
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grams. These analyses are con-

ducted e 1990-2010 period

for three ities (Table 2):

- a "typical" U.S. utility, based

on data and estimates from the

Energy Information Administra-

tion12

- a "surplus" utility that has

excess capacity, few planned re-

tirements, and slow growth in fos-

sil-fuel prices and incomes; and

--- a "deficit" utility that has lit-

tle excess capacity, many planned

retirements , and rapid growth in

fossil-fuel prices and incomes.

Information on these utilities

was then fed into DIAMOND to

assess the effects of DSM pro-

grams on electricity costs and

prices when a utility faces different

:voided costs.

For simplicity, in the present

analysis utility-built power plants

are limited to only a few choices:

500 MW coal, 200 MW coal, 100

MW combustion turbine, and 100

MW combined-cycle combustion

turbine.

The utility can also run DSM

programs. Because the utility has

only one customer lass, only two

types of DSM are practical, one

aimed at new customers and one

at existing customers. Conserva-

tion-program performance de-

pends on participation in the pro-

gram and the net energy savings

of the program. DSM-program

cost-effectiveness depends on the

energy savings and the utility's

cost to run the program.

The utility's cost has three

components:

(1) a fixed charge ($/year) that

reflects the overall planning, de-

sign, and administration of the

program;
(2) a marketing charge ($/par-

ticipant) that reflects the utility's

cost to get customers to partici-

pate in the program

(3) an acquisition charge

(c/kWh) that reflects the financial

incentive paid by the utility for

the materials and installation

needed to acquire the conserva-

tion resource.

To simplify comparisons across

cases, the utility pays 100% of the

DSM-measure costs in all pro-

I

Table 2: Comparison of situations facing the three utilities

Installed capacity in 1990 (MW)
1990 .reserve margin (%)
Planned retirements

of power plants (MW)
Total resources added

from 1990 to 2010 (MW)
First year of deficit
Load growth (%/year)
Prices. 1990 values' (%,yr growth, 1990-2010)

Natural. gas
Coal
Retail electricity

Base Surplus Deficit

2275 2475 2275

14 27 14

600 200 1100

1400 400 1900
1995 2004 1995
2.0 1.5 2.4

3.12 (3.4%) 2.50 (1.3%) 4.26 (3.8%)
1.61 (2.0%) 1.24 (1.1%) 1.96 (2.0%)
6.46 (0.6%) 6.11 (-0.8%) 6.90 (0.9%)

The 1990 paces daq by the Duty for natural gas and coal are in Si Btu . while the one of eteunoty is in ckwh. in 1990
dollars The gromn rates are atso in wnstant dollars,

grams. This represents a worst-

case scenario in terms of the RIM

test. To the extent that customers

share the cost of purchasing and

installing DSM measures, the ad-

verse rate impacts of DSM pro-

grams are reduced.

All the utility's capital costs,
both supply and demand, are in-

cluded in the rate base. The costs

of DSM programs are depreciated

over 15 years, investments in
transmission and distribution are

depreciated over 20 years, other

investments (e.g., computers and

office buildings) over seven years,

and power plants over the life-,

time of the plant (ranging from 30

years for combustion turbines to

40 years for coal plants).

For these analyses, the utility

maintains a balancing account to

ensure that any variations be-

tween actual and forecast sales do

not affect the utility's rate of re-

turn. This system is similar to the

Electric Revenue Adjustment

Mechanism used in California13

plus a fuel-adjustment clause.

This mechanism ensures that util-

ity shareholders are not penalized

because DSM programs reduce

electricity use.

A. The Base-Case Utility

I begin the analysis of the base

utility by developing a supply-

only plan. This plan is then used

as the reference against which to

compare plans that include DSM

programs. Growth between 1990

and 2010 in income; retail gas

price; and prices to the utility for

gas, coal, and nuclear fuels are the

same for all the cases discussed in

18 The Electricity Journal
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Figure 1. Capital costs (for power plants , DSM programs, and transmission and distri-bution facilities ) for the supply-only base cas
cussed in this section

e and the 5eikWh DSM program case dis.
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Electricity use in this case grows
more slowly than in the supply-
only case (1.2 vs 2.0%/year) and
in the year 2010 is 15% lower (Fig-
ure 2). Correspondingly, utility
revenues, assets, and customer
bills are lower with the DSM pro-
grams. According to the TRC test,
these DSM programs have a bene-
fit/cost ratio of 2.7. The average
CCE for these DSM programs (in-
chiding the cost of the measures
plus the utility's cost of program

administration and marketing) is
about 3S¢/kWh at the customer
meter, roughly two-thirds the cost
of a small coal plant. Accounting
for transmission and distribution
losses (5% for energy and 10% for
peak) plus transmission and dis-
tribution construction makes the
DSM programs even more cost ef-
fective.

Electricity prices are slightly
higher with DSM programs. As
shown in Fig. 2, electricity prices
are initially almost unchanged be-
cause of the DSM programs and

20

2000 2005 2010

then increase from 2005 to 2010.
At the end of the analysis period,
electricity prices are higher with
DSM programs than without be-
cause no new power plants are
started at the end of the period.
In the supply-only case, construc-
tion costs for new power plants
are zero in 2009 and 2010. How-
ever, in the DSM case, the DSM

I

I programs continue unchanged
through the year 2010, leading to
higher construction costs from

2008 to 2010 (Fig. 1).

Overall, electricity prices are
0.7% higher, but electric bills are
8% lower, and utility revenue re-
quirements are almost 6% lower.
Bills and utility revenues are con-
sistently lower throughout the 20-
year period with DSM programs
(Fig. 2).

Other cases with different DSM

programs were run, and the com-
parisons.between each of these
cases and the supply-only case
are shown in Fig. 3. At values of
maximum CCE above 5c/kWh,
conservation programs increase
both electricity bills and prices rel-
ative to cases with moderate con-
servation programs. These results
also show that it is possible to re-
duce both revenue requirements
and electricity prices with modest
DSM programs. For example, the
case with maximum CCE of
3c/kWh yields an average reduc-

PERCENTAGE CHANGE FROM BASE
10

PRICE

5
"REVENUE

_USE

-10

-15

-20
1990 1995 2000 2005 2010

Figure 2. Effects of a utility DSM program (CCE = 4.5e/kWh) on electricity use, reve-
nues (and average electric bill), and electricity price. Model results for the last few years
of the simulation are confounded by the fact that no new power plants are under con-
struction to meet post-2010 electricity needs.
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As expected, the effects of de-
preci g DSM-program costs
over years fall between the ef-
fects of expensing and depreciat-
ing over 15 years.

B. The Surplus Utility

These cases are similar to those
developed above but with differ-
ent assumptions concerning in-
stalled capacity in 1990,1990 re-
serve margin, load growth, and
fossil-fuel prices (Table 2). These
assumptions simulate the situa-
tion in which a utility has substan-
tial excess capacity (a 27% reserve
margin in this case) and slow load
growth, leading to only a modest
need for additional capacity be-
tween 1990 and 2010 (only 400
MW here, compared with 1400
MW in the case discussed above).
The purpose of these cases is to
show whether DSM programs
offer benefits to a utility with ex-
cess capacity.

The supply-only plan in-
cludes the addition of 200

MW of coal plants and 200 MW
of combustion turbines. Again,
several cases with DSM programs
were simulated. As before, these
DSM cases differed in the maxi-
mum CCE offered by the utility.
The case with a CCE of 4.5¢/kWh
increased electricity price almost
4% and decreased revenue re-
quirements 3% (compared with
an increase in electricity price of
0.7% and a decrease in revenue re-
quirements of almost 6% for the
base utility; see Fig. 3). Thus, for
the surplus utility, the benefits of
DSM programs are much less
than for the base utility from a

22

TRC perspective and even worse
from a RIM perspective.
At first glance, these reductions

in revenue requirements seem -
startling : How can DSM pro-
grams reduce costs for a utility
that has substantial excess capac-
ity and needs no additional capac-
ity until 2004? Because the DSM-
program costs are depreciated
over 15 years, revenue require-
ments with the DSM program are
lower in all years except 1990 and
1991 . In other words, the cost of
the DSM programs is less than the
reduction in operating costs plus
the reduction in transmission and

If the DSM-program
costs were expensed

instead of rate-based,
revenue requirements
with DSM would be

greater each year.

distribution construction costs. If
the DSM-program costs were ex-
pensed instead of rate-based, reve-
nue requirements with DSM
would be greater each year from
1990 through 2002 than in the sup-
ply-only case because DSM costs
appear immediately in rates.
Again, these results show the sub-
stantial effect of financial treat-
ment on DSM-program econom-
ics.

The case with a CCE of 3,t/kWh
led to the greatest reduction in the
NPV of revenue requirements.

The DSM programs displaced the
need for 75% of the power plants
that were constructed in the sup-
ply-only case (i.e. 200 MW of coal
plants and 100 MW of combus-
tion turbines). With such reduc-
tions, the NPV of revenue require-
ments is cut by 3.5%, and
electricity price is higher by 0.9%
(compared with 3.0% and 3.8%,
respectively, for the 4.5c/kWh
DSM-program case).
Delaying the DSM program by

two, four, or six years (Fig. 3) cuts
both the reductions in utility reve-
nue requirements and the in-
creases in electricity prices.

C The Deficit Utility
In this section, I discuss cases

for a utility that faces rapid load
growth, has a small reserve mar-
gin in 1990, plans to retire much
of its existing generating units by
2010, and faces higher fossil-fuel
prices (Table 2). In essence, these
cases are the opposite of those dis-
cussed in Section 5, above.
The supply-only plan for this

deficit utility involves construc-
tion of 1600 MW of coal plants
plus 300 MW of combustion tur-
bines . As shown in Fig. 3, the re-
ductions in revenue requirements
caused by DSM programs are
much greater for the deficit utility
than for either the base or surplus
utility. However, even for the def-
icit utility, most of the DSM pro-
grams increase average electricity
prices. Only when the maximum
CCE is at or below 4 r/kWh do
both revenues and prices decline
compared to the supply-only case.

i The case with a CCE of
4.5¢/kWh, which led to the larg-
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ing these costs over 15 years de-
fers t rice increase for several
yearsverall, expensing reduces
the cost and price benefits of DSM
programs.

• Even if the utility faces very
high avoided costs, the tradeoff
(conflict) between costs and prices
remains . However, the percent-
age reduction in costs will be far
greater than the percentage in-
crease in prices. In special cases
where the cost per kWh of DSM
programs is very low, both prices
and costs can be reduced.

• From the perspective of the
TRC test, DSM programs are cost
effective even if the utility has ex-
cess capacity and slow load
growth. This situation occurs be-
cause DSM programs offset not
just the operating costs of existing
power plants, but also reduce the
other costs of operating the utility
system, defer construction of new
transmission and distribution fa-
cilities, and in the long term defer
the construction and operation of
new power plants.

• The tradeoff between the TRC
and RIM tests can be reduced by
having customers share in the
costs of the DSM measures in-
stalled by the program, by reduc-
ing the maximum CCE paid by
the utility, or by delaying imple-
mentation of the program. How-
ever, each of these approaches
also reduces the amount of elec-
tricity savings achieved by the
programs, increasing the need for
additional power supplies.
,Based on these simulations, I

recommend that utilities and
PUCs adopt a flexible approach to
the assessment of DSM programs.

I Rather than adhering strictly to
any single measure of cost effec-
tiveness, the parties should mod-
ify program design and timing so
that DSM programs provide

major reductions in electric en-
ergy service costs (the TRC test)
with only minor increases in elec-
tricity prices (the RIM test). In
particular, I urge that the large re-
ductions in total costs not .be fore-
gone because of small increases in
electricity prices. n
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0348(88), U.S. Dept. of Energy, Dec.
1989); ENERGY INFO. ADMIN., ANNUAL
OUTLOOK FOR U.S. ELECTRIC POWER
1991, PROJECTIONS THROUGH 2010,
(DOE/ETA-0474(91), U.S. Dept. of En-
ergy, July 1991).

13. C. MARNAY AND G. A. COMNES,

RATEMAKING FOR CONSERVATION: THE
CALIFORNIA ERAM EXPERIENCE (LBL-
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14. All costs and prices are in 1990
dollars. Calculations of net present
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Oession 2D
THE RIM TEST-
A NEW MARKETING TOOL

Dr. Steven R. Sim, Florida Power & Light

This presentation looks at the Rate Impact Measure

(RIM) test from two perspectives . The first perspec-

tive takes a utility system planning point of view,

looking at how supply and DSM options are evalu-

ated . The Total Resource Cost (TRC) test and RIM

test are examined to determine which test allows a

more consistent and thorough means of evaluating

all resources for all customers . The presentation con-

cludes that the RIM test is clearly the better DSM test

and demonstrates that the TRC test can lead to the

worst possible resource decision for the majority of

customers.

The presentation then takes the perspective of how
one can use the RIM test as a "tool" and discusses
two somewhat unconventional uses for the RIM test..
These uses equate to using the RIM test as a tool for
marketing programs/services beyond traditional
DSM conservation programs and for identifying the
best "markets" or groups of customers for any DSM
product.

Note : The full paper was not available from the
author at the time of printing.

THE TRADE-OFF BETWEEN
ALL-RATEPAYER BENEFITS AND RATE
IMPACTS: AN EXPLORATORY STUDY
Ahmad Faruqui and John H. Chamberlin
Barakat & Chamberlin, Inc.

ABSTRACT

This paper estimates the trade-off between positive

all-ratepayer benefits and adverse rate impacts of

DSM programs . In contrast to others who have stud-
ied this trade-off in theoretical terms, or through
computer simulation , we estimate the trade-off

empirically, through a review of 191 programs at 14
utilities. We quantify the trade-off using results from
two commonly used cost-effectiveness tests , the TRC

and RIM tests. The trade-off ratio is the amount of

negative RIM net benefits that utilities absorb in

return for a dollar of RIM net benefits . We measure
the trade -off at three levels: ( 1) for the entire portfolio
of programs across utilities, (2) on a program-by-

program basis across utilities, and (3) on a program-

basis within a utility. At the level of DSM portfolios,

i i . net benefit., are positive and RIM net benefits

are negative for all 14 utilities in our sample. There is

a trade-off between the TRC and RIM impacts, with

some utilities taking a conservative approach

towards DSM, displaying a trade-off ratio of -0.1, and

others taking an aggressive approach, displaying a

trade-off ratio of -2.00. At the level of individual pro-

grams, the trade-off exists in 139 of the 191 DSM pro-

grams, and ranges from a conservative value of -0.14

for some programs to an aggressive value of -1.00 for

other programs. Within individual utilities, some

portfolios reflect a unique trade-off ratio that applies

to all programs; others reflect different trade-off

ratios by program. The impact of DSM programs on

rates is about one mill per kWh, for a sub-sample of

nine utilities for whom such data is available. The

rate impact appears to be invariant with respect to

program size, as measured by the program's TRC net

benefits. These conclusions are tentative, based on a

small sample and the application of simple statistical

methods. We will report on results from an ex-

panded sample, using multivariate analysis, in a sub-

sequent paper.

INTRODUCTION

Utilities whose rates exceed their marginal costs are
faced with a dilemma: DSM programs directed at
improving energy efficiency generally result in
adverse rate impacts. At the same time, these pro-
grams 'can create substantial benefits for all ratepay-
ers, through better use of existing generation
facilities, and deferral or cancellation of new capacity:
What is the magnitude of the trade-off between the
positive all-ratepayer benefits and the negative rate
impacts? This is the central question addressed in
this paper.

This question is important to utilities, their custom-

ers, and regulatory commissions because it lies at the

heart of the current controversy between groups that

represent the interests of large power customers who

claim they have adopted all the measures to improve

energy efficiency on their own without any utility

incentives, and groups that are interested,in improv-

ing the quality of the environment and making the

best use of our limited energy resources.

A closely-related question that we also address is:

what cost-effectiveness test should utilities use in

assessing DSM programs? Should it be the all-

ratepayer test, also called the Total Resources Cost

(TRC) test, or the Rate Impact test (RIM)? The RIM

test is also called the Nonparticipant test or No-losers

test. The TRC test generally results in more amounts

of DSM being conducted than the RIM test.'
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Of the revenue loss is smaller than the participant
cost, the program will have a positive TRC net ben-
efit and a higher, and positive RIM net benefit.

In addition to looking at the net benefits of the RIM
test, we also look at a closely-related concept called
the Lifecyle Rate Impact (LRI-RIM). The Lifecycle
Revenue Impact is a measure of the one-time change
in rates caused by DSM. As discussed earlier, the
RIM test compares the present worth of the savings
in avoided costs (benefits) against the utility expenses
associated with the implementation of the programs,
including incentives and revenue decreases. If a pro-
gram fails the RIM test, the utility will suffer a reve-
nue deficiency -future revenues will not cover
revenue requirements -and rates will have to in-
crease to rematch revenues to revenue requirements.
The LRI-RIM estimates the size of that rate increase.
If rate levels are increased by the amount of the LRI-
RIM, revenues would again match revenue require-
ments over the life of the program impacts.

The formula for calculating the LRI-RIM is shown as
follows:

(4) LRI - RIM= - RIMNB

where:

E

E = The discounted stream of system or class
energy sales

REGULATORY STATUS

As of this writing, 32 states are either practicing inte-
grated resource planning (IRP) or are in the process
of implementation.5 In general, the 32 states with IRP
have not given utilities explicit direction on deter-
mining the cost-effectiveness of a DSM program in
legislation or rules. However, in some of these states,
cost-effectiveness policy has been determined
through regulatory commission decisions in specific
dockets.

Of the 24 states with IRP in practice, 15 provide some
direction regarding the use of cost-effectiveness tests
and 9 give no explicit direction . Of those providing
explicit direction, 8 require the consideration of both
the TRC and RIM tests, 3 require the TRC test and
reject the RIM test, 2 require the TRC test but provide
no direction on the TRC test. South Carolina requires
the RIM test but explicitly rejects the TRC test. South
Carolina's rejection of the TRC test is of interest
because no state with IRP in practice has rejected this
test.
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SAMPLE UTILITIES

Our sample consists of 14 utilities that are geographi-
cally spread out over the I nitedd States and Canada.
It includes utilities of different sizes. The sample util-
ities offer a total of 191 DSM ro r s. Most of these
programs passed t e TRC test, and were proposed by
these utilities to their regulatory bodies for imple-
mentation, as part of their long-range integrated
resource plan filing.

Five of these utilities are located in the Northeastern
United States, two in the Southeastern United States,
seven in the Midwestern United States, and one in
Canada. While the sample includes some very big
and some very small utilities, most of the utilities are
midsized utilities.

RESULTS: RIM NET BENEFITS

We report comparisons between the TRC and RIM
net benefits at three levels: the entire portfolio of
DSM programs across the 14 utilities, individual
DSM programs across those utilities, and individual
programs by utility

Portfolios Across Utilities

The TRC net benefits for DSM portfolios across our
sample utilities range from $8.7 million to $787.7 mil-
lion, with a mean value of $267.9 million, and a
median value of $146.3 million.

The RIM net benefits are negative, indicating that the
modified revenue loss [PC - RL - I] experienced by
these utilities is greater than the TRC net benefits.
The RIM net benefits are smaller in absolute value
than the TRC net benefits, and range from negative
$6.9 million to negative $328.5 million, with a mean
value of negative $94.7 million, and a median value
of negative $56.6 million.

Figure A presents a portfolio comparison by utility of
RIM net benefits to TRC net benefits. The figure indi-
cates that there are two very different rates of
trade-off that utilities make between RIM net benefits
and TRC net benefits. Some utilities (group one) are
unwilling to give up much RIM net benefits as a
trade for TRC net benefits. On the basis of visual
inspection, we can say that group one utilities make
the following trade-off: to get $100 million in TRC net
benefits, they are willing to absorb a loss of $10 mil-
lion in RIM net benefits, (slope of -0.10). On the other
hand, utilities in group two are willing to absorb big-
ger RIM losses for comparatively little TRC gain: to
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Acourse, some programs do not have a negative
e-off between TRC net benefits and RIM net ben-

efits. These programs, shown in Figure C, represent a
win-win situation.

Program-by-Program By Utility

Within individual utilities, we see the same kind of
relationships. Figure D is similar to Figures B and C,
the comparison of DSM programs for all utilities in
the sample. Below the zero line, it displays two
different slopes, as did the portfolios for group 1 and
2 utilities in Figure B. Above the zero line, it displays
a win-win situation.

FIGURE D
UTILITY E

RIMNB AGAINST TRCNB

RIMNB
($ Millions)

FIGURE E
UTILITY K

RIMNB AGAINST TRCNR
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Figure E illustrates that some utilities may have pro-
grams that all fall on a single line, indicating that they
apply a unique trade-off ratio to all DSM programs.
Utility K's DSM programs resemble the group two
utilities in Figure A and the group two programs in
Figure B. To gain $20 million in TRC net benefits,
Utility K is willing to lose $53 million in RIM net ben-
efits, a trade-off ratio of -2.7.

RESULTS: RATE IMPACTS

The LRI-RIM rate impacts across the nine utilities
for which such impacts are available range from
0.13 mills/kWh to 2.95 mills/kWh, with a mean value
of 1.03 mills/kWh, and a median value of 0.72
mills/kWh.

Portfolios Across Utilities

Figure F shows that with any amount of TRC net
benefits, the LRI-RIM impact will stay about the
same. If we exclude the one outlier observation of 2.9
mills/kWh, we get an average LRI-RIM rate impact of
about 0.6 mills/kWh. This adverse rate impact is con-
stant across a wide range of TRC benefits, a very
encouraging result.
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NNDNOTES

1. For further information, see the Standard Practice
Manual for Economic Analysis of Demand-Side Manage-
ment Programs, published in 1987 by the California
Public Utilities Commission and the California
Energy Commission, and EPRI's TAG End-Use Techni-
cal Assessment Guide, Vol. 4, Fundamentals and Meth-
ods, EPRI CU-7222, 1991.

2. C.J. Cicchetti and W. Hogan 1989, "Including
Unbundled Demand-Side -Options in Electric Utility
Bidding Programs," Public Utilities Fortnightly 723 (12),
June 8; A. E. Kahn 1991, 'An Economically Rational
Approach to Least-Cost Planning;' The Electricity
Journal 4(5), 11-20, June; and L. E. Ruff 1988, Utility
Least-Cost Planning: Five Common Fallacies and One
Simple Truth, Putnam, Hayes, & Bartlett , Inc., Wash-
ington, D.C., January.

3. Eric Hirst, The Effects of Utility DSM Programs on
Electricity Costs and Prices, Oak Ridge National Labo-
ratory, November 1991.

4. For a discussion of a new cost-effectiveness test
that incorporates customer value considerations, see
Chamberlin and Herman (1992), "Why All 'Good'
Economists Reject the RIM Test," in these pro-
ceedings.

5. Barakat & Chamberlin, Inc. Least-Cost Planning in
the United States : 1990 (Palo Alto, Calif.: Electric
Power Research Institute , September 1990), and
recent telephone interviews.

6. For a discussion of strategies to mitigate rate
impacts, see Chamberlin, Herman and Wikler (1992),
"Mitigating Rate Impacts of DSM Programs;" pre-
pared for Pacific Gas & Electric Company, December;
and for a discussion of issues in DSM cost allocation,
see Toulson and Fry (1992), "DSM Cost Allocation:
Who Gets Their Just Desserts?", Fourth National
Conference on Integrated Resource Planning, Wash-
ington, D.C.: NARUC, September.

DSM: WHO SHOULD PAY THE BILL?
John Locher, Detroit Edison Co.
Dana Toulson, Barakat and Chamberlin, Inc.

ABSTRACT

The Detroit Edison Co. will be completing a 5 year
rate moratorium in December 1993, a period when
Demand-Side Management (DSM) expenditures
were limited by agreement to 0.1 mills/kWh. The
Company is addressing the entire DSM issue as part
of a general rate case for which an order should be

received prior to January 1994. In considering an
expansion of its DSM activities, a key concern for the
Company is the trade-off between customer bill sav-
ings from DSM and resulting rate impacts in compet-
itive markets.

We will review customer bill impacts vs rate impacts
and how both are affected by the interactions of DSM
option mixes, spending levels, cost recovery meth-
ods. Using the Load Management Strategy Testing
Model (LMSTM), Detroit Edison analyzed the im-
pacts that DSM mixes and cost recovery methods
have on class rates and average bills for various
spending levels.

The results of our analyses show that appropriate
cost allocation methods can be implemented to mini-
mize rate impacts, thus limiting the anti-competitive
effects of DSM programs. Changes in allocations of
the cost of service caused by DSM factors can cause
unexpected changes to occur in the rates and average
bills of different classes. Utilities should be aware of
the causes of these changes when designing and
implementing DSM programs to avoid undesirable
equity impacts.

BACKGROUND

Detroit Edison is Michigan's largest electric utility
with annual sales of 40,000 GWh, a summer peak
demand of 9,000 MW, and 1.9 million customers. It
also has a concentration of large manufacturing cus-
tomers with connected loads ranging from 50 kW to
more than 100 MW. Currently large manufacturing
customers account for approximately 30% of annual
sales and 20% of peak demand.

Detroit Edison does not need new baseload capacity
in the foreseeable future because it recently com-
pleted a 20-year building program. Near-term
avoided capacity costs are determined by existing
plants that have been taken out of service over the
last several years and can be brought back into ser-
vice quickly at minimal cost.

Although rates have remained stable during the
5-year moratorium, they are still higher than rates of
neighboring utilities. This includes the large manu-
facturing class, where many customers are feeling
their own competitive pressures. Part of the mora-
torium includes an agreement to limit DSM costs to
0.1 mills per kWh, recoverable from all customers
through an energy rate surcharge. The Company is
addressing the entire DSM issue for the post morato-
rium period as part of its current rate case filing. The
strategy to support this filing was developed in 1992.
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1

Utah DSM Technical Conference
April 20, 1993

LOST REVENUE COMPARISONS
PacifiCorp, dba Utah Power & Light

KWH DOLLARS

Utah Power & Light 1991 operating revenues (Utah Only) $779,718,302

Utah Power & Light 1991 tariff revenues (Utah only) $688,896,480

UP&L Average number of total customers 1991 495,873

UP&L Average number of total customers 1992 506,272

Annual Increase 10,399

RESIDENTIAL CUSTOMERS SCHDULE I
UP&L Average number of customers 1991 356,756

JP&L Average number of customers 1992 366,593

Annual Increase 9,837

1992 Average annual kwh, Schedule 1 7,061

Additional KWH sales due to additional customers 69,459,057

1991 WEATHER NORMALZATION ADJUSTMENT
Dollar amount for residential only

Kwh, residential only 64,448,889

ECONS ANNUAL LOST REVENUE
Estimated lost kwh sales (1072 kwh x 12,000 customers) 12,864,000

Estimated GROSS lost revenue @ $.068391 per kwh

Estimate NET lost revenue @ 40 mills/kwh

ECONS lost kwh sales as a percent of new sales 18.52%

ECONS lost kwh as a percent of the weather normalization 19.96%

$4,407,724

$879,782

$514,560

I
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UTAH DIVISION OF PUBLIC UTILITES ^ V

BASIC CONCERNS ABOUT LOST REVENUES f
^IA 00(4

The figure below shows the traditional concept of the relationship between utility costs
and revenues . Theoretically the utility ' s revenue requirement includes all its costs plus a
percentage return on investment. If these were the actual relationships , then reducing sales
would reduce both revenues and profits for the utility. This would occur no matter where o
the sales curve the utility was. I

f

LG

That traditional concept is flawed, however. Any enterprise that has price elasticity will
have a quadratic revenue curve, as shown below. Above a certain maximum point, additional
sales can actually lower revenues.

In this kind of relationship, there are still some sales levels where decreasing sales
decreases revenues and decreases profits. (See line A.) But, there are sales levels where reducing

rJ

1



4?e sales increases the revenues and decreases the Profits. (See line B.) There are also sales
levels where reducing sales increases both revenues and profits. (See line C.) Although we
assumed a linear cost curve here, the same situation will occur with other shapes of cost curves.

Are these really what utility operating curves look like? Utilities around the country
found during the 80's that they surely did have price elasticity. As prices climbed rapidly, sales
began to slow down. Actual circumstances matched theory.

We can see this verfied closer to home. If we look at the total revenues and total costs
of PP&L from 1981-1987 and apply curve fitting techniques to the curves, we find the patterns
shown on the following pages. Page 3 shows the quadratic revenue curve expected with
elasticity and a linear cost curve. The linear cost curve only has an r2 of .71 so we might want
to look at another relationship. Page 4 shows the same revenue curve with a quadratic cost
curve. Both curves in this case have an rx above .85, a reasonable level, considering that we
haven't normalized the data for weather or any other adjustments.

On these curves, we can again see how changes in sales have different impacts,
depending on where the utility is currently operating. Lines A, B, and C have the same
characteristics as in the theoretical chart. PP&L had sales of 21 billion kwh in 1987.
Reducing sales from that level could increase both revenues and profits. What about UP&L?
We would expect similar patterns, but the data is not consistent because of the Simonelli
adjustments and resulting coal cost changes. What about PC? We may not have enough years
of history to accurately predict where PC is on their operating curves.

The point is: Not every utility will loose revenues or profits by reducing sales. "Lost
Revenues" should not be a foregone conclusion. Moreover, if we don't know where a utility
is on its operating curves, then we cane predict with any accuracy what lost revenues will be,
or even if there will be any at all.

The other pages of this handout are the supporting data for this analysis. The basic
source of the data, is the FERC Form 1.

Kenneth B . Powell
April 20, 1993
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a=-44853.372 b=4458.9149

C=-10E143562

1250

------------

1000 ------

. ,PG NuCcn . ...^. ---------
vc

750 _ ' Ca

---------- -------------------- ------------
500 ------- -- --------

0

----Y--- ------------250

17.5 18.5 19.5 20.5 21.5
Kwh Sold

Apr 19,1993 2:40 PM

7 Active X-Y Points

X: Kwh Sold Mean : 19.528571429 SD: 0.8280786712

Y: Total Revenues Mean : 805.57142857 SD: 162.09023942

File Source : PPLSTAT2.PRN

Rank 189 Eqn 1003 y= a+bx+cx2

r2 Coef Det DF Adj r2 Fit Std Err F-value

0.9388634762 0.8777269524 49.085459842 30.713668943

Parm Value Std Error t-value 95% Confidence Limits

a -44853.3717 12389.73032 - 3.62020565 -79294.8782 - 10411.8653

b 4458 .914922
31.71830459 - 3.41870799 - 196.607532 -20.2637109

c -10$
.
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•
PACIFIC POWER AND LIGHT

Total Oper Rev Total Cost Kwh Sold
YEAR ($-millions) ($-millions) (Billions)

1981 554.1 521.0 18.6
1982 630.9 522.0 18.9
1983 759.1 558.7 18.9
1984 863.2 634.0 19.5
1985 923.8 746.7 20.0
1986 939 .8 682.8 19.8
1987 968.1 726.4 21.0

Pacific Power & Light
1100

1000

900

Soo

700

600

500

400

Operating Statistics

1s As 19Kwh sod- billions Z0-5

Total Cost -+-Total Revenue

G

21 21.5



•
OF Ad j r2=0.712824502 FitStdErr=45.5960305 Fstot=21,1164342

Ronk 1553 Eqn 1 y=o+bx
o=-1389.8825
b=103.29757

9Do

800 ----------------------•--------- ----------------- --- ---

------------
700 ---------------------- ---------------------------- -------- ----------

f>DO ----------- ----------- ----------- --- --- ----------- ------------ ----------- }----------------------

^ 500 -------- - - ---- - --------- ---- -------- ----- --------- ------------ ----------- ---------- -- ------

400

300
------------------- -- ----------- ----- --------- ---------- ..

200 ----------- --------------------------------------------------------; ---._.._....-----------•-----------

100

0
17.5 18.5 19.5 20.5 21.5

Kwh Sold

Apr 19,1993 2:27 PM

7 Active X-Y Points
X: Kwh Sold Mean : 19.528571429 -SD: 0.8280786712

Y: Total Cost Mean : 627.37142857 SD: 95.12799648

File Source: PPLSTATI.PRN

Rank 1553 Eqn 1 y=a+bx

r2 Coef Det DF Adj r2 Fit Std Err F-value

0.8085496677 0.7128245016 45.596030476 21.116434173

Parm Value Std Error t-value 95% Confidence Limits

a -1389.88253 439.323761 -3.16368623 -2523.37994 -256.385133

b 103.2975694 22.47914617 4.595262144 45.29921826 161.2959206

7



•
OF Adj r2=0.851400054 FitStdEn-=31.7576463 Fstot=24.9179102

Rank 1375 Eqn 1003 y=a+bx+cx
o=---21506.184 b=2141.3741

c=-51.536259

900

Boo ----------- ------------ --------------------- ----------------------------------•----------- ---------- .

r^ 500
---------

- ------- -- - -------- -- - ' :--------- --------- ; --------- .._ r

K
+-----------+------------ -------- j .{- ------- - --

---- ----- ------ --- ------ -- --- ------- --- -------- ---------

------- ------- - ----- ---- ---- - - ---------- ------- ------------ --------- --------- -
200

100- I -----------------------
I

- -

0
17.5 18.5 19.5 20.5 21-5

Kwh Sold

Apr 19,1993 2:24 PM

7 Active X-Y Points

X: Kwh Sold Mean : 19.528571429 SD: 0.8280786712

Y: Total Cost Mean : 627.37142857 SD: 95.12799648

File Source: PPLSTAT1.PRN

Rank 1375 Eqn 1003 y=a+bx+cx2

r2 Coef Det DF Adj r2 Fit Std Err F-value

0.925700027 0.851400054 31.757646306 24.917910185

Parm Value Std Error t-value 95% Confidence Limits

a -21506 . 184 8015 . 992405 - 2.68290973 - 43789.3852 777.0172534

b 2141 . 374083 811.6967582 2.638145418 -115.015556 4397.763723

c -51.5362589 20.5213255 -2.51135137 - 108.582324 5.509806396
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DF Adj r2=0-877726952 FitStdErr=49.0854598 Fstot=30.7136689
Ronk 189 Eqn 1003 y=a+bx+cx2
o=-44853.372 b=4458.9149

c=-108.43562

1250

--------------------
750 ------------

500 -------

250 --------

19.5 20.5
Kwh Sold

Apr 19,1993 2:40 PM

7 Active X-Y Points
X: Kwh Sold Mean : 19.528571429 SD: 0.8280786712

Y: Total Revenues Mean: 805.57142857 SD: 162.09023942

File Source : PPLSTAT2.PRN

Rank 189 Eqn 1003 y=a+bx+cx2

r2 Coef Det DF Adj r2 Fit Std Err F-value

0.9388634762 0.8777269524 49.085459842 30.713668943

Parm Value - Std Error t--value 95% Confidence Limits

a -44853 . 3717 12389 . 73032 - 3.62020565 - 79294.8782 -10411.8653

b 4458.914922 1254.580023 3.554109615 971.3792907 7946 . 450553

c -108.435621 31.71830459 - 3.41870799 - 196.607532 - 20.2637109


