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CO8T/BENBFIT ANRLYBIS op
DEMAND-gIDE MARAGEHENT PROGRAMS

I. INTRODUCTION

This report Presents the results of 3 Virginia state

Corporation Commission Stage investigation of cost/benafit

uothddolcqine for the evaluation of electric and natural gag
The analytical

techniques used to determine the economic ¢osts and benefits of

demand-gide Programs are critical to the development and
1mplemontution of effective Programs. Commission policy

regarding utiliey demand-side Programs should assure that

programs are evaluated with rigorous techniques that identify

cxplici:ly the economie costs and benefitsg associated with

Proposed demand-gide managenent progranms. This report identifies

the cost/benerit techniques in common use by utilitieg today,
and makes

rccommendatiohs regarding the use of such tests ip Virginia.
The Staft'slinvastigaticn of cost/benefit techniques ig ap

outgrowth of a recent comprehensive review of Commission policy

rdqarding utilityvdemand-side management Programs. This reviey
¥as initiated on January 7, 1991 with the establishment of case
No. PUE9000790, The Commission recognized the need ip that

pProceeding to establish policy regarding cost/benefit techniques

for demand-side Programs.. It directeq its Sstaff on March 27,

cost/benefit methodologies for démand-side programs and to file a

report with recommendations to'the Commission, Thig document s

the starf'g report, e




The Staff's rerort reflects many of the jdeas discussed by

the Task Force on cost/Benefit Methodologies (Task Force)

organized by the gtaff in response to th
from June through september of

e Comnission's order.

The Task Force met periodically

1992, The discussions that ensued versa guccessful in identifying

ed in the development and use
{in clarifying the points of view

the issues involv of the various
cost/benefit methodologies and

of the various participants. The participants in the Task Force

are listed in Appendix 1. While the Task Force was instrumental

in the development of the Staff report,
represent a consensus of the Task

the report is 2 staff

document and not meant to

Force.

This report ls organized as follows. gsection II provides an

overview of current demand-side management programs of utilities

in Virginia as well as Commission policy regarding such programs.

gection III ldentifies the key concepts and issues associated

with demand-side management programs that influence the cholce

and application of cost/banefit tests. section IV identifies the

tests that were reviewed by the staff and discusses their use and

advantages and disadvantages. The next two sections of the

report address the numerous policy and. technical issues that are

ated with the use of cost/benefit tests. The last secticn

ommendations for the Commission's

associ

offers conclusions and rec

consideration.




II. BACEGROUND
d-side management (DSM) in utility resource
A comparison of the

The role of daman

planning continues to expand in Virginia.

current long-term resource plans of electric utilities to their

plans of just a few Yyears ago reveals jmportant differences in

both scope and content. The number of desnand-gide programs

offered, the variety of the offerings, and the effect of these

nd have grown rapidly in recent years.

programs on custoner dema
also increasing their

Natural gas utilities in virginia eare

desand-side management activities. While resourca planning for

natural gas utilities has received much less attention than such

planning for slectric utilitids, natural gas resource planning

will play an increasingly important
iew of the demand-side management programs offered

role in the future,

An overv

by wajor utilities in virginia is p
Also provided as background intormation

rovided as backarourd in this

section of the report.

is a summary of recent changes in state Corporation commission

policy regarding utility conservation and
n recognizes the opportunities offered by

load management

programs. The Commissio

demand-side planning and has revised policy to furcher gncourage

cost effective programs. A Ccommission statement on cost/benefit

if adopted, will complement these policy revisions

techniques,

and provide much needed guidance for utilities devalop ing DSH

programs.

Q!;nu!ﬂmmﬂ_ﬂ.dﬂmmwzzm
Electric Utilities

The demand-side management prograns of Virginia's electric



Flectric utilities in the

utilities are continuously evolving.
state, in general, have expanded DSM budgets over the last five

years and spent considerable time and effort in exploring the

demand-side options available to them. The demand~side plans of

Virginia's electric utilities represent a mixture of old and new

programs designed to meet a variety of conrervation and load
management goale. Selected projections of peak demand and energy
reductions for the major investor-owned electric utilities
operating in the state are provided in Tables 1 and 2 below.
Those projections were taken from each Company's 1992 Ten Year
Resource Plan filed wichythis Commission on July 31, 1992. New

forecasts will be out shortly, however, that may change these

numbers significantly.

: TABLE 1
ESTINATED REDUCTION IN PEAK DEMAND
(Xw)
1992 2000
Appelachian Pover®
Sumnmer - 125
Winter 10 188
Delmarva Pover
summer 184 333
Winter 6 79
potomsc Edison :
summer 132 215
Winter 147 239
virginia Powver
sumnmer 23% 738
Winter 397 542
Note: Appalachian Power's projections represent estimates of
ded DSM programs being

the aggregate impact of expan
considaered for implementation.



TABLE 2
EATINATED REDUCTION IN ENERGY

(GWH)
1992 2000
Appalachisn Powerw - 503
Delmarve Power 11 438
Potomac Edison 300 » 621
Virginia Power 140 30

Note: Appalachian Power’s projections represent estimates cf
the aggregate impact of éxpanded DSM programs being

considered for implementation,

Slowing the growth in system peak demand remains a top DSM
goal for most electric utilities in the state, Virginia Power

estimates that it is currently reducing its winter peak by 397 MW

(3:.2%) and its summer peak by 235 MW (1.8%), The Company is

sumper peaking and expects to continue to focus DSM efforts on

reducing its summer peak demand. Summer peak reductions are

expected to increase to 735 MW or 4.4% of unadjusted peak load
by the year 2000, |

Delmarva Power is also planning on significant reductions in
summer peak demand as a result of its DSM‘efforts. Delmarva
eurrently estimates a summer peak reduction of 184 MW in 1992,
Peak reductions are estimated to increase to 333 MW by the year

2000, While these expected peak reductions are smaller than

those for Virginia Power on an absolute basis, they represent

larger reductions as a percentage of unadjusted peak demand.
Delmarva's estimated summer peak reductions are 7.7% of

unadjusted peak demand in 1992 and 11.6% of peak demand in the .

year 2000,



The 1992 demand~side management plans of Appalachian Power

and Potomac Edison show greater peak reductions in the winter

than in the summer. Appalachian Power expects winter peak

reductions to increase from only 10 MW in 1992 to 188 MW or 2.7%

of unadjusted peak demand in the year 2000. Potomac Edison is

currently reducing winter peak demand by an cstimated 147 MW or
6.5¢. By the end of the decade this percentage is expected to

increaszs to 8.6%.

Projections of annual GWH energy reductions due to DSH

programs vary significantly from utility to utility in Virginia.
Potomac Edison is reducing energy sales by an estimated 300 GWH
This figure increases to an estimated
The

or 2.4% of sales in 1992,
621 GWH or 4.2% of unadjusted sales by the year 2000.

projections of GWH savings of other major Virginia electric

utilities tend to be much lower. With the exception of Virginia

Pover, the electric utilities in Virginia expect to increase
energy savings due to DSM programs throughout the next ten years.
A number of Virginia Power's DSM programs are expected to result
in large increases in energy sales so that the cverall effect of
its programs after the year 2000 is an increase in energy sales.
The electric utilities in Virginia wiill call upon a wide

“variety of conservation and load management programs in order to

achieve these projected load modifications. Virginia Power's

1992 demand-side management plan, for example, identifies 22

programs available to residential, commercial, and industrial
American Electric Power, parent company of

recently investigated 189 specific DSM

customers.

Appalachian Power,



Forty-four of these programs passed various screening

neasures,
tests and are under consideration for implementation in its

various service territories. Potomac Edison, a subsidiary of the

Allegheny Power System, also completed =2 conprehensive review of

its demand-side alternatives in 1992. The Company offers DSM

programs in the residential, commercial, and industrial sectors
and now expects to realize significant peak savings in the ureas

of thermal treatment of new and existing structures, energy

efficient liqhtinq, and HVAC efficiency.
Finally, a brief mention should be made of the demand-side

management efforts of the electric cooperatives garving the

state. There are thirteen retail electric cooperatives and one

electric generating and transmission (G&T) cooperative sgerving

Virginia. Many of the cooperatives in the state have had a load

nanaqomont program for a number of years.
included the control of line voltage and water heater control.

Load management has

Most of the retail cooperatives also offer residential energy
sudits and information programs regarding conservation measures.
Time-of-use and interruptible rates are also available from many

retail cooperatives and are considered part of their DSM effort.

Natural Gas Utilities
The demand~-side management programs of Virginia's natural

gas utilities are typically not as exteqsive as the prograns

offered by electric utilities. Marny gas utilities in the state

do, however, offer customer information énd technical assistance

programs, interruptible rates, and cooperative advertising

programs.



A variety of information designed to promote conservation

and the use of energy efficient equipment is provided by gas
utilities, Among the topics typically covered are the need for

periodic {inspections and maintenance of furnaces,

weatherstripping and caulking, proper setting of water heater

controle, and appliance efficiency, Cooperative advertising with

local heating appliance dealers and contractors is undertaken to
promote both the conservation of gas as well as increased gas

usage. Technical assistance is also cffered, normally to large

industrial users. Finally, interruptible rates for commercial

and {ndustrial customers are offered by most of the natural gas

utilities in the state.

Commission Policy Regerding D8M Pregrams

On Merch 27, 1992, the Commission lssued a finil order in
Case No. PUE900070, revising Commission policy regarding
electric and gas utility conservation and load management

programs., The order represented an attempt to establish & new

regulatory framework to encourage the development of cost
effective conservation and load management programs by electric

and natural gas utilities operating in the state.
The Commission'’s final order in Cace No. PUE900070 made key

findings in the following areas:

1) Promotional Allowances - Restrictions on utility
promotional allowances were modified to permit promotional
allowance programs designed to achieve energy conservation, load

reduction, or improved energy efficiency.

2) Formal Review of CLM Programs - Formal review and
approval of utilities! conservation and load management programs
are now required. The Commission a2llowed utilities the opticn of
either approval on a program by program basis or periodic review

of the entire demand-side package,



3) Cost/Benefit Analysis - The Comnmission Staff was
directed to organize a working group to develop recommendations
regarding the appropriate cost/benefit test(s) to be used in the
evaluation of conservation and load management programs.

e 4) Demand-side Bidding - Virginia Powsr was directed to
develop an experimental demand-side bidding program.

5) Consumer Information - The Comumission Staft was
directed to review the information available to consumers about
conservation and identify possible methods of distribution in
order to reach the largest number of consumers interested in
energy efficiency and conservation.

The Commission rejected arguments for policy change in

”_’ several other areas. Chief among these were arguments to

incorporate environmental externalities into the cost/benefit

calculation for demand-side programs and to revise ratemaking

treatment for CLM program costs. In the case of environmental

externalities, the Commission concluded that it did not have the

statutory authority to include environmental externalities in the

® ratemaking process. The Commission also argued that the

incorpuration of environmental externalities should be dealt with

from a broader perspective than utility ratemaking. The United

States Congreses and the Virginia General Assembly were identjfied

@
as more appropriate bodies to provide such perspective.
The Commission rejected various proposals to modify
e @ ratemaking treatment of conservation and load management

7] expenditures. In particular, proposals for autcmatic adjustment

clauses were explicitly rejected. As for the argument that

utilities should be conmpensated for Ylost revenues" that may

occur with the implementation of DSM programs, the Commission

noted that there was a pending proceeding to revisit utility rate

case rules, It stated that if rules for a more forward lceking




test year wera adopted, then problems associated with decreasing

revenues from aggressive conservation programs may be allaviated.

The Commission's March 27, 1992 order is in some respects a
first step at sorting through the many regulatory issues that
arise with increasing levels of demand-side program activity.

Many other issues will develop as moce programs are implemented

and operating expsrience is realized. Tha development of a

Commission policy on the use of cost/benefit tests in evaluating
demand-eide programs is an extremely important next step in

policy development. The comaission's policy in these areas will
have a major impact on the types of DSEM programns that are

iwplemented in the state and the success of those programs.

10



11Y. DB8H Progran pvaluation - Concepts and Issues

ytility demand side management programs are developed for

many different reasons. In most cases, particularly in virginia,

DSM programs are ipitiated by the utility. while specific

reasons vary, theae prograns are implamented because the

believes the progranm will contribute to the

sponsoring utility

achievement of corporate goals. Thus, DSM programs becorpe &n

tool for the utility in implementing corporate

important

strategy.

Reasons for implementing DSM prograns,
t of utility corporate

public

however, extend far

beyond their contribution to the achievenen
d-side management programs are a tool of

ohjectivas, Deman
a means for public utility

policy. Demand~slide programs are

commissions or state legislative podies to promote snergy

efficiency and to influence energy markets to better promote the

public interest. It is this public policy aspect of demand-side

management that has created much of the interest and controversy

in the topic.

Baf( ve proceeding to specifics of DS
ide a brief overview of the loa

M cost/benefit tests, it

will be useful to prov d objectives

of utilities in implementing DSM programs as well as the public

policy jgsues associated with such programs.

utility pemand-gide Prcaral objectives

Demand~-side planning encompasses any activity related to the

egsment of utillty programs to i
Among the strategic

design and ass nfluence custoner

use of electricity or natural gas.

objectives that can pe promoted through the use of demand-~ -side

11
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reducing

managenment are lowering costs te the customer,
construction requirements, improving environmental quality,
increasing customer value, and improving regulatory relations.

These strategic goals imply a variety of operational objectives,

including those for modi fying load shapew,
Pifferent utilities will pursue different load shape

objectives, depending on individual systen characteristics and

corporate strategy. Demand~side prograﬁa can reduce peak loads,

shift load from Peak to non-peak hours, build off-peak load, or

contribute to a general reduction of sgales throughout the day.
DSM programs can also contribute to a general increase in sales

and greater market share. Although many Programs do not fit
the follewing six

neatly into any one particular category,
identified,?

categories of demand-side Rhanagement programs can bhe

1) Peak Clipping - peak ¢lipping i{s a reduction of system
pPoak loads, nhormally using direct logd control. This effect can
reduce & utility's need to operate its most expensive capacity
and postpone the need for certain future capacity additions,

2) Valley Filling - Valley filling involves building off-
peak loads, A security lighting program offered to residential
customers is an example of a valley filling program, ‘'his effect
can reduce a utility's average fuel costs and spread capacity

fixed costs over a larger base of ehergy sales,

3) Load 8hifting - Load shifting involves shifting locad from
on-peak to off-peak hours, which can essentially produce the
combined effects of peak clipping ang valley filling. Examples
of such programs are time-of-use rates and thermal ehergy storage

systems,

4) 8trategic Conservation - Strategic conservation involves
a reduction in sales as wel} as a caange in the pattern of use,
A program to encourage the replacement ¢f incandescent lights
with compact fluorescent is ap example of a strategic

conservation program.

based on that used in a

1 rhis categorization ijg
See, for example, PPRI FM-

number of EPRI reports in the 1980s,
4815~-8R. .



5) strategic Load Growth - Strategic load growth results in
a general increase in sales beyond the valley filling described
‘earlier, This may involve increased market share of loads that
could be served hy competing fuels, for example when heat punps

are promoted to raplace gas furnacas.

6) Plexible Load Bhape - A flexible load shape can reduce

cost of service by tailoring price and quality of service to neet
individual customer needs. Aan air conditioner cycle control
program, for example, would contribute to a more flexible load

shape.
The existence of fundamentally different typss of

objectives, and thus DSM programs, has implications for the

choice and use of cost/benefit methodologies. An ideal

cost/benafit technigue would provide a meaningful quantification

of costs and benefits for a variety of DSM programs. However, in

practice, a cost/benafit methodology that provides useful

information when applied to a conservation program may not

provide meaningful information when appllied to & DSM program that

is meant to promote sales. It is impcrtant in such situations to

be aware of the limitations of various tests and to be able to

properly interpret their results.

Publie Policy Issues

The advantages of demand-side managemént to public

utilities are now widely acknowledged., The number of demand-side

management programé both under developwment and actually
implemented in the country continues to accelerate. The
uncertainty and apprehension asscclated with earlier DSM efforts
is slowly giving way to greater confidence as experience is
gained and savings verified.

A racognition by utilities of the potential benefits to be

gained through the implementation of demand-side management

oo e A R S e v R R e e



programs, hovevar, is only one factor explaining the surging

interest in such programs. Another major factor is the

advantages offered by demand-side programs from a regulatory and

public policy perspective. Demand~side programs are tools that
can be used to promote a variety of publlc goals. The public

policy aspects of demand-side programs should be fully racognized

when considering cost/benefit techniques for the a2valuation of

such progranms,
A utility evaluating a DSM program does not conduct the sanme
type of analysias that a private firm would perform in evaluating

capital investment decisions. The regulated nature of a utility

requires that it conduct an analysis that is broader than what is

typically performed in the private sector. The cost/benefit

analysis framework promotes such an analysis.

A broader framework often includes an analysis of costs and

benefits to parties other than the utility. The impact of a

program on utility ratepayers and customers participating in a
program, for example, are perspectives that are typically sought.
Environmental and employment benefits and costs associated with
DSM programs are also considered in some calculations,

The issue of an appropriate cost/benefit test for DSMH

programs must be evaluated in a public policy context. While

some of the lssues surrounding cost/benefit methodologies are of
a technical nature, certain key lissues require policy judgment.
Many of the most important issues discussed by the Task Force
were policy issues related to the usa‘of various cost/kenefit
tests‘as opposed tc more technical issues related to the

development of appropriate tests. The 5Staff believes that these




related policy issues are an important part of its work and will

devote considerable time to discussing them In Section VI of this
report.



IV. QOST/BENEFIT TESTS AND DBM PROGRRK BVALUATION
The growth in demand~side activities over the lasi decada

has been zccompanied by increased efforts to develop rigorous

techniques for program evaluation. Cost/benefit techniques have

been developed for the evaluaticn of damand-side pregrameg and

successfully applied by utilitjes throughout the country. The
results of such evaluations have been very useful in clarifying

issues before regulatory bodies and in identifying how the impact

of specific programs will differ among those groups having a

stake in a proceeding.

In this section of the report is a discussion of general
cost/benefit analysis techniques and the specific application of

cost/benefit techniques to demand-side programs. The more widely

used cost/benefit tests for evaluating demand-~side programs are

identified and examined. The S5taff's conclusions regarding the

appropriateness of various tests and their strengths and

weaknesses are also presented.

The Cost/Benefit Analysis Pramework

Cost/benefit analysis is an approach to systematicaliy and

quantitatively compare alternatives based on the relative costs

and benefits associated with each alternative. Once establighed,

& cost/benefit framework allows the ahalyst to not only compare

various options but to systematically revise data and assumptions

and develop alternative scenrarios. Such a framework facilitates

decisionmaking by raquiring explicit quantification of costs and
benefits, Although many of the technigues involved in

cost/benefit analysis are also applied in the private sector

16



cost/benefit analysis is normally

analysie of projects,
associated with decisions made in the public sector or that have:

a strong public policy or regulatory aspect.
While the details vary from application to application, in

general cost/benefit analysis invelves the following elements:?

: 1) Determining the role of cont/benefit analysis in the.
decisionmaking process. For example, who will use the analysis
being conducted and how will they use it?

2) Determining the social goals that provide a basis for;
evaluation of proposed alternatives. Costs and benefits can bac
identified and measured only relative to specific criteria or?

ohjectives.,

3) Correctly identifying the benefits and costs of each:

proposed alternative and measuring each, This involves:
determining the value of costs and beanefits at the time they

ogccour and for the stakeholders affected,

4) Combining all of the benefits and costs in order to,
determine an overall measure of an alternative's net benefits.
This can involve aggregating benefifs and costs that ocecur in.
different time periods, aggregating benefits and costs that
accrue to different groups of people, and/or aggregatinq benefits .
and costs that would occur in different possible future

circumstances.

5) Rcachin? a conclusion., This involves aalectinq
appropriate criteria for chooming among alternatives on the basia

of total benefits and costs,
As outlined in this framework, cost/benefit analysis is a|

tool to provide information and analysis to decisicnmakers.t

Decisionmakers must combine this information and analysis with

other considerations in making a decision. The ultimate goal is

the formulation and adoption of improved public policy.

From an econoaist's perspective, cost/benefit analyéis is

grounded in the theory of welfare economics. Two assumptions

underlie this theoretical framework: 1) social welfare depends on

2There exists an extensive literature on cost/benefit analysis.
See, for example, E.J. Mishan, Cost-Benefit Analypis, 1976,



the individual welfare of the members of the society, and 2) an
The

individual's welfare is best judged by that individual.

concept of Pareto optimality is used to evaluate increases in

individual and, thus, social welfare. While Pareto optimality

can be expressed in soveral wvays, in general, when option A is

compared to option B, if at least one individual believes his

welfare is greater under option A, and no individual beliasves his
welfare is less, then one can conclude that option A makes a

greater contribution to social welfare than option B, The choice

of option A is a Pareto improvement,

In practice, most palicy issues do not involve an

opportunity for Pareto optimal choices, Real world problems

typically involve winners and losers. However, the theoretical

construct of Pareto optimality is useful when discussing choices

that benefit one group of individuals at the expense of others.

gcopt/Benefit Analysis of Demend-gide Management Programs
Cost/benefit analysis can be successfully applied to utility

demand~side programs. The emphasis on guantification and the

public policy perspective inherent in the approach are

particularly suitable for demand-side progran analysis. However,

successful application of the technique requires careful thought

and attention to detail. The effects of even the simplest of

demand side programs on a utility's customers and vperating :

system can be complex. The assumptions and techniiques used in

conducting the technical analysis required of a DSM progranm

evaluation are often controversial and freguently challenged.



The tendency when evaluating elaectric utility demand~siq
pPrograms is to draw analogles with the cost/benefit analysiy
conducted on the supply side. While there are sim;larities,
there are also important differences. The cparatinq
characteristics, system iwpacts, and availability of demandwaidl
resources are often very different from supply-side resourcas,
More importantly, however, is the vYact that unlike supply sidé
resources, demand side resources are not typically owned by the
utility. Ownership of resources by the customer requires special
attention to the needs of the customer and a measure of costs and
benefits to customers a8 well as to the utilihy. Thesm
characteristics of demand-side programs have resulted in a

special group of cost/benefit tests for program evaluation.

gtanderd Tests

A set of cost/benefit analysis techniques unique to demand-§
side programs are now widely used throughout the United states.é
While specific [tems included in these tests will vary trom
application to application, the intent of the set of tests is ta
provide estimates of the costs and benefits of a particularé
program from a number of different perspectives. This;
presentation of costs and benefits from a set of perspectives has: ?
now become standard practice in many Jurlsdlctions in the i
country, ‘

The étandard practice that has emerged had its genesis in
California., The california Public Utility Commission and the

California Energy Commission issued their “Standard Practice for

Cost-Benefit Analysis of Conservation and Load Management

19



This document identified costs and benefits

Programs" in 1983,
from the perspective of key stakeholders that would he affected

by a particular DSM program and provided equations for the

quantification of such costs and henefits. The "Standard

Practice Manual"' was revised in Decembher 1987.

There are now a number ¢t other sources that identify

coet/benafit equations for the avaluation of demand side

programs. The Electric Power Rezearch Institute (EPRI), for

example, has formulated a sat of tests for electric utilities
that are similar to those tests defined by the California
Software is also available that facilitates the

Standard Manual.

application of cost/benefit tests. One such commercial program:

is DSManager, which is an EPRI sponsored product.

gtaff Review of Cost/Denefit Tests

The efforts of the Staff and the Task Force wsre directed

towvard reviewing the cost/benefit tests that have evolved as.

While other evaluation techniques exist, the’

standard practice.
Standard Practice

get of tests identified in the California
Manual and more recently by EPRI and others were cnnsideredf

"gstate of the art", These tests coffer a sufficient variety of

perspectives and level of details to be responsive to the

Commission's directive in this proceeding.

The Staff also has .survéyed cther gtate public utility"

commissions to gather information on the cost/benefit analysis

techniques used elsewhere. A summary of the survey results is

provided as Appendix 2. The results of the survey indicate that



the California Standard Manual type tests are the predominant set

of tests used elsewhere.
Cost/haenefit tests as measured from five different

perspectives are summarized below. Although these perspectives

are equally applicable to the analysis of natural gas demand-side

programe, the discussion will focus on alectric utilities. The

cost/benefit tests identified are those presented in the 1587

California Standard Practice Manual. The summary of the various

teste and the discusslon of advantages and disadvantages are’
based largely on information included in the California Manuval.
The equations used in the California manual are provided in

Appendix 3. Information on cost/benefit analysis from various’
While definitions included within:

EPRI documents is also used.
the:

tests will vary somewhat depending on the source,

perspectives offered are very similar,

Participant Test
The Participant's Test is a measure of the quantifiablég

benefits and costs of a program from the perspective of the .

participating customer. The test is an indicator of theg

attractiveness of a program to a customer and thus provides :

‘information useful in ésﬁimating likely participation rates.
The benefits of participation in a demand-side progran

include any reductions in a customer's utility bill, incentives

paid by the utility or third party, and any federal, state or

local tax credit received. Among the costs to a program

participant are all expenses lncurred as a result of .

participating in a program plus any increases in the customer's



utility bill. Expenses include the cost of any equipment or

materials purchased, operation and maintenance costs, and any

removal costs.
The Participant Test typically only includes direct and

quantifiable benefits and costs. Discomfort, changes in tha
valua of service, and the value of a customer's time in arranging
tor installation of a DSM device are some of the factorg that are

more difficult to quantify and are often not included in the

participant test.

Utility Cost Tegt

The Utility Cost Test measures the net costs of a dehand-;
side management program based on the costs incurred by thej
utility and excluding costs incurred by the participant. This g
test is also called the utility revenue requirements test sinca-;
it measures the change in revenue requireﬁanés..
The benefits included in the Utility Cost Teét are the,?
avoided supply costs for pericds when there is a load reduction.

This includes reductions in the costs of transmission,

distribution, generation and capacity. Payments received from

customers as a result of any charges the utility may have for f
participating in a DsM program aré also considered benefits to
the utility.

Costs under the Utility Cost Test include preqram costs
incurred by the utility, incentives paid to customers, and

increased supply costs for periods in which load is increased.
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Ratepayer Impact Measure Test

The Ratepafor impact Measure (RIM) test measures thé
differences between the change in total revenues paid to a
utility and the change in total costs to a utility resulting frcmé
the DSM program. As revenues and total costs change, rate 1evels;

change. This test is also called thevNon~Participant test and:

{

the No Losers test.
The benefits calculated in the RIM test are the savings from |
avoided supply costs and any revenue gains. Avoided costs%
includm reductions in transmission, distribution, genecation, andf
capacity costs for periods in which load has been reduced. 5
The costs in the RIM test include the program costs incurrsd
by the utility, any incentives paid to the participant, decreased
revenues for periods in which load has been reduced, and ;
increased supply costs for any period in which load has been .
increased. Utility program costs include development and start
up costs, administration and promotional costs, and the costs of

equipment, installation, and'monitoring and evaluation.

Total Resource Cost Test
The Total Resource Cost (TRC) test measures the cost of a

program as a resource option from the point of view of the

utility and its ratepayers as a whole. Since the utility and its

ratepayers are taken as a whole, transfer payments between the

two groups are ignored, The test also represents the

combination of the effects of a program on customers
participating as well as those not participating in a progranm.

The TRC test is also known as the All Ratepayers test.



The benefits calculated in the Tntal Resource Cost test are

the avoided supply costs for pericds when there is a load

reduction. Any net avoided participant costs or tax credits are

also considered to be benefits.
The costs in this test are the program costs paild by both

the utility and participants and any increase in supply cost for

periods in which load is increased. Aall eguipment costs,

installation, operation and maintenance costs, cost of removal,

and administration costs are included in this test.

Bocietal Test
The Societal Test goes beyond the Taﬁal Resource Cost test
in that it attempts to guantify the change in totsl resource
costs to soclety as a whole rather than to just the utility and

its ratepayers. The Societal Test uses essentially the same

variables as the TRC test but they are defined from a broader

societal point of view, It is considered a variant of the TRC

test in the California manual.
The Societal Test attempts to incorporate the costs and
benefits of power generated that are not captured by the market

Such "external" factors include environmental, health,
and oil import

system.
and safety impacts; local economic effects;

issues. The Societal Test may also use a broader measure of

marginal cost and a societal discount rate.

The Societal Test will receive very limited discussion in .

this report. The Commission made it clear when it directed lts
Staff to organize a working group to develop recommendations on

appropriate cost/benefit methodologies that the effort should not
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include the gquestion of how to guantify environmental

It is the quantification of envirenmental costs

externalities.

that, in practice, distinguishes the Societal Test from the Total

Resource Cost test. While the Societal Test was brought up on

occasion during Task Force meetings, this test was never

considered an alternative for recommendation to the commission.




V. APPLICRTION OF COBT/BENEFIT TESTS

A set of cost/banefit tests are applied to demand~gide

Programs because there exists a need to measure costs and

benefits from multiple perspectives, In gsgence, aach tesgt

tion potentially available
When

provides only part of the total informa
regarding the impact of a particular demand-gide program,

the total set of tests ig 2pplisd, a more complate pleture

emerges.

The challenga for Virginia's utilities in svaluating DSK

Programs is to interpret the results of sach test snd mske 8

decision regarding vhether or not to pursue implementation of the

program. This decision must be made within the coantext of

Commission goals and regulatory policy regar
When considering approval of dewsnd-gide

ding demand-side

Banagement programs,

programs, the Commission will be axamining the resulty of the

same tests, along with other information about the program, in

making a detefmination of whether or not a propoead program is in

the public interest,
A solid understanding of the purpose and applicability of

each test and the ways the tests are used in conjunction with one

another are needed in order to interpret test rasults. While

each test provides useful information, not all tests provide

meaningful information for all types of DSM programs.

Furthermore, each test has strengths and weaknesses that shoulg

This section of the report
in D&M

be recognized by program evaluators,
provides an overview of how the various tests are applied

program evaluation. A summary of the limitations of each of tha

tests is also provided,
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RSM cost/Benefit Tests in Prsctice
Many of the utilities in Virginia, particulariy the

investor-owned electric utilities, are famillar with the DSK

cost/benefit tests identifieq earlier ang currently evaluate

potential conservation and load management programs from saveral

different perspectives, Several of the utilities in the stats

have essentially adopted the California Standard Practice Manual

tests and present the results af those tests in rescurce planning

filings or applications for approval of demand-gide brogreme in

Virginia. Appalachian Powar (AEP), Potomac Edison (APS), and
Washingt:on Gas Light are examples of utilities in Virginia rhatf
use a get of tests based on the California Standard Manualyi

Other . utilities uge one or more of the tests, sometimes under -

differ.nt ‘hames, but do not evaluate programs fromw all of the
A few of the utilities in the state do
net developed

various perspectives.
not have significant demand-side programs and have

any formal Procedures for evaluation.
While procedures vary, a common approach amonq»utilities,j

the DSM tests in integrated resource planning is to

that use

3pply the set of tests in a multiple step pProcess, The tiretﬁ*

step is to develop & list of potential DSM options. A set of :
Cogt test

these programs is than evaluatad using a Total Rewource

to determine cost affectiveness, The proegrame that pass the TRC

test are then subjected to a RIM test to determine their effect .

The Participant Test and the Utility Cost Test are
to estimate costs ang

on rates.
applied as needed during the process
henefits from the perspective of program participants and the

utility,
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In some instances, a demand-side program will pags a

cost/benefit tesgt from each of the Peraspectives., In pany

situationg, however, the program will be cost effactive from ona'

perspective but not from another. For exanple, many consarvation

programs pass the Total Resource Cost test but do not pass tha

Ratepayer Impact Measure test, Thoge programs that railge rates;

are often evaluated further to sge if changes in progran design.
can be made to mitigate rate ineresases. Although some prograne

can be modified, decisions Yegarding tradeoffs betwesn hiqhe¢§

rates and the benefits of resource efficiency =shown in the Total |

Resource Cost test are frequently required,

Eimitstions of Individus) Tests
There is no one cost/benefit tast that provides all thae

information that a public utility commission or a utility needs

to evaluate the likely economic impact of a particular demand~

side management srogram., The best results are obtained when the

various tests are used in combination, rather than in isolation,

because each test has some limitaticns in the information it

provides. The strengths and weaknesses of the various tesis are

outlined below,

Participent Test
The Participant Test is falely narrow in &cope., Its purpose

is siuply to estimate costs and benefits for those customers that

decide to participate in a DsSM program. Thus, the Participant

Test provides an estimate of the attractiveness of a program to

those customers., 1This information {s useful for astimating -

program penstration rates and for determining the levele of
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incentives, if any, necessary to induce program participation.
While the Participant Test in conjunction with other tests can ba
used to evaluate DSM options as alternatives to supply side
options, the Participant Test standing alene cannot.

| A major drawback of the Farticipant Tzst is that it does not
traditionally pick up the non-quantifiahle or indirect benefits
and éasts considered by a customer in making the decision tn

participate. Customer behavior and attitudes regarding 5
particular DSM program are difficult to predict., Many factovs
bayond the monetary factors included in a typical Participant

Test snalysis are considered by a potential program participant.

Utility Cost Test
The Utility Cost Teﬁt is a measure of the change in total
costs to the utility due to the implementatlion of a DSM preograwm.
Total costs to ﬁha-utility are equivalent to revenue requirvements

so the Utility Cost Test is a good measure of the change in total

utility bills due to the program. The test is also divactly

comparable to supply side testas, since supply side teste

typically attempt to measure the change In a utility's costs due

to a supply-side rescurce. Another advantage from a taechnical

perspective is that complexities involving rates and rate design
are reduced since the teat treats revenue shifts between

participating and non-participating customers as transfer

payments., The test focuses solely on the difference hetwveen the
utility's avoided costs and the utility's cost to implement the

program,
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The Utility cost test, like the Participant test, offers a

limited view. It does not provide certain information that a |

decisionmaker would likely want before making & decision on

implementing a certain program. Participants!’ cost, for example,

are not included, Morae impartantly, however, the test ignores
the issue of crosg subsidy bhetween Participants and nop-
participants in Program. Scme demand-side programas will cauge

hon~participant rates to vise, information which may bhe of greet °

importance in analyzing the pProgram. Finally, the utility cost

test cannot be used to evaluates a loag building program, thus its .

a8pplicability is limited somewhat,

Ratepayer Inpret Keasure Test
The Ratepaysr Iapact Messure (RIM) test ig & naasura of the
difference between the change in total revenues paid to a utility

and the change in total costs to g utility resulting from the Dsy

Program, If a change in revenues is larger or sualler than the

change in total costs, then rate levels will change because of

the program. The RIN Test essentially evaluates a psy progran

based on the directian and magnitude of agsociated rate changes.

The major advantage of the RIM test Is that it orffers a

neasure of the impact of s psu program on customers who do not

participate in the Program. The non-participant parspmetive ig

hecessary because al) ratepayers may be atfected by the &ctiong

that some vatepayers take. ror many DSM Programs, revsnues lost

from DSM programs have to be nade Up by ratepayera, 1In these

situations, those customers not participating in the program
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are only affected to the extent that the program causes rates to

rise.
As was the case with the participant and utility tests, the

non-participant tast offers 2 limited perspective. The test iR,

in fact, similar to the Utility Cost Test. If there are no

revenue changes due to a program, the Utility Cost Test and the

Ratepayer Impact Measurs test yield the sams results.

The disadvantage most frequently associated with the RIN

Test is that it is very difficult for true conservation programs

to pass the test, From a technical standpoint, ths test is

also particularly eensitive to projectiosns of wmarginal costs anpd

rates.

Total Resoursce Cogt Test
The goal of the Total) Resource Cost test is to mmaﬁuré the
net cost of & DSH program as a resource opticn based on the total

costs of the program including the participants' and the

utility's costs. The major advantage of the Total Resource Cost

test is its scope., The test is essentially a messure of the

change in the average cost of enerqgy sarvices across all

customers. The cost of energy sarvices to customsrs differs frowm

the cost of energy by the inclusion of customeyr aquipmqnt and

operating costs. Since this test treats utility incentives paid

to participants and revenue shifts as transfer payments, the test

results are unaffected by the uncertaintios of projected aversage

rates,
The major weakness of the test lg that it ;gggr@s the lssue

of cross subsidies between progranm participants and neon-

J1



participants. Therafore, DSM programs that pass the Total
Resource Cost test could produce unacceptable impacts upon now—

participants.

Liritationr ¢ All The Tests

The evaluation of DSM Programs can benafit greatly from tha‘
rigorous application of cost/benefit analysis techniques such as
those outlined in this report. It should be recognized, however,
that in addition to the waakn&mses spscific to individusl tesrg

discussed above, there are a number of limitations that are

l
1
Z
;
l

characteristic of all the tests. The appropriate use of :

cost/benefit tests for DSM Programs requires a good understanding °

of what the tests can and cannot do,

The tests do not incorperate factors that are un@uantitiaw
ble.')Decisians made by consumers as well as utilities ratiect a
variety of factors. Many of these factors are vary subjective
and are simply unquantifiable. Although 1n§eniuua methods have
been developed for quantifying some of these facters, key factors
influencing decisions will still be missed,

The tests require a great deal of data. The development of
such data can be tine consuming andg cestly, In many cases,
appropriate data do not exist.

Trﬁmendcus uncertainty is associated with rany of the ag-
sumpﬁions and data uged in the tests. Much of this unaartainhy}
is due simply to the nature of demand-~side planning, It is
almost impossible to bredict with any aeguracy, for exarple, the
number of customers likely to participate in a particular program

over a typical 20 year planning horizon., The rapid evelution in
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Societal test, the cost/benefit analysis frameworks for a broader i

demand-side programs adds to the uncartainty. In many

situations cost and benefit data must he developad for DSK

pPrograms and technologies for which the utility has little or no

operating experience.
The tests are static, There is no iteration between the

various tests that takes into account the effect of a change in:
one test con another.
The tests require aggregating costs and henefits over dif-

ferent groups of people and discounting of cash flows ovar time,

Both of these techniques are open to criticism. ‘

- Finally, the tests ignoere such issues as the ability ot the |

tirm to finance and staff the program and the assessment of legal |

and regulatory issues.

Cenclugions Regarding Multi-Psrepective Cost/Benefit Analvaism

A multi-perspectiva approach to cost/benefit analysis of D3N

préqraus has emerged as a result of a greater awareness and .
interest in pursuing energy efficiency., 1In order to takdf

advantage of unexploited opportunities to promote efficlency, it

proved nécessary to conaider cost effectiveness from a broada:;7
perspective than just the utility or its ratepayers., With the

development of the Total Resource Cost test and the related E

perspective were established. The establishment of integrataed
resource planning requirements and the adoption of the TRC Test
as the primary umeasure of cost effectivenass have hean important

weans by which most public utility commissions have attemnted to

promote greater energy efticlency.
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The Staff believes that a multi-perspective approach to

cost/benefit analysis is appropriate. Each test provides valid
information about the proposed program. The information provided

through the entire set of tests provides as full a picture as

possible and is needed by the Commission in making its .

determination of whether a program is in the public interest.
While the staff is not RFOposing any particular set of
equations to be used in determining costs and bensfits from

multiple perspectives, the California Standard Practice Manual

can serve as a good starting peint for those utilities developing .

prograwma. There should be room for flexibility in develeping

cost/benefit numbers for particular programs for each utility.
It is not the adherence to a strict set of eguations that is

impottant, but rather the commitment of a utility teo peasure

costs and benefits from the four perspectiQas identified in the

California Standard Practice Manual and to implement sach test as
rigorously as possible. |

A number of technical and pelicy issues need to be addressed
within this multi-perspective cost/benefit analysis framswork,
Much of the time of the CLM Task Force was gpent discusasing
technical and policy issues associated with the application of
the various tests. The resolution 0of these lssues are very
important in developing guidelines for how the tests should be
used in practical applications in Virginia. ‘These technical ang

policy issues are discussed in the next section of this repore,

i
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VI. TECHRICAL AND POLICY IBSUES

It is difficult to separate the technical issues that emerge
in the development of DSM cost/benefit analysis with the policy
issues that accompany the application of such tests. The term
technical in this usaqe is meant to refer to aspects of the tests
that are more mechanical in nature and for which certain
techniques or precedurss can be considered clearly superior teo
others. By contrast, pclicy issues are more subjsctive. The

resolution of policy issues reguires not so much technical

competence but rather judgment and leadership omn the part of the

Commission.,
The issues identified in this section of the report have

been identified by the Task Force as key technical and pollcy
issues to be addressed in the application of cost/benefit tests
to DSM programs. A number of the ideas introduced earlier in the
report will be elaborated in this discussion of issues. The
discussion is meant to provide the information the Conmission
needs to interpret, apply and balance the perspeetiveﬁ offered by
the various tests. Although the issues cannot be neatly
categorized, the presentation of issues will begin with nmore

technically oriented issues and end with policy issues.

Assumptions and pata

The results of any cost/benefit test are no better than the
assumptions and data used in its development. In practice, the
assumptions and data are as influential as the particular test
chosen in the evaluation of cost effaétiveness of a DSM program.

Because of their critical importance, the Staff recommends
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guidelines be adopted for data input and modeling assumpticns.

A set of guidelines was developed by the Task Force., Thage
guidelines are meant to provide direction to electric and natural
gas utilities in developing applications for approval of demand-
side management programs. While utilities would be expected to
be in general compliance with these guidelines, the Staff
envisions that a departﬁre from strict adherence to :he
guidelines would be considered for amall utilities or those in

unusual circumstances. The guidelines are as follows:

1) The assumptions used in developing projected input data and
the models used in the integrated resource planning process
should be identified and well-documented. Utility specific data
should be used whenever possible (eg., unit performance data,
end-use load research data, market research data, 2te.). In
cases where utility specific data are not avallable, the
assunptions must be Clearly defined.

2) Historic data, if available, should be assasend in
developing projected data, Significant departuras from historic
trends should be explained.

3) Bach projected data series should represent the company's most
current forecast.

4) Computer modeling techniques should be used in the
development of an integrated resource plan.

5) Estimates of the capital and O§M (operation and maintenance)
costs of supply~side optionz should include realistic protections
of the costs of compliance with all promulgated envivonmental
regulations or enacted legislation from which environmental
regulations will be promulgated.

§) Each assumption and/or projected data series should be
consistent with all other assumptions and/or projections.
Consistency of data should be maintained between all models used
within the integrated resource planning process.

7) Alternative projections to determine gensitivity to ipput

assumptions should be developed. These alternative projections
should be used to perform cost/benafit analysis.
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While disagreements regarding input sssumptions and data
the above guidelines would establish

will not be eliminated,
basic "ground rules" for data development..

Item 5 {s particularly noteworthy because of the
increasingly important role of environmental considerations in

resource planning. The Commission made clear in its March 27,

1892 Order in this case that the Task Forca need not consider

the issue of quantifying environmental externalities in its
deliberations. It is often difficult to clearly distinguish,

however, between thnse environmental costs that are internal and

should be quantified in an evaluation and those that are, in

fact, external.

The Task Force received guidance on this issue from one of

its members, Elizabeth Haskell, Virginia's Secretary of Natural

Secretary Haskell arranged a presentation by members
e

Resources.
of four of the envirommental agencles that report te her. Th

presentation included an overview of relevant Federsl and State

environmental laws and & discussion of how the "beat available

control technology" standard should influence a utility's

planning.
The Staff agrees with Secretary Haskell's recommendation

that all environmental costs related to any State or Federal lavs

that have already been snacted should be considernd internal, and

thus quantified, for a cost/benefit evaluation., The magnitude of

these costs, however, will often he uncertain. Regulations

associated with some enacted legislation have not yet been

developed, The best available control technology can also

change. The newly formed Virginia Department of Envirenmenta)
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Quality will be available to provide utilities with information

on legislative and technological changas that would affoct the
development of environmental cost estimateg to ke used in avolded
cost calculations.

Since there is considerable uncertainty associated with the
costs of compliance with environmental tegulations, sensitivity
analysis may be particularly useful in this area. Uncertainty

over environmental compliance costs has added to the risk

assoclated with supply-side options. Different assumptions for
environmental regulations could result in very differsnt electric
utility expaﬁsian plans as well as planned demand-side prograns.
While the uﬁéertainties and risks assoclated with DSM pProgransg
have been reduced in recent Years through research and direct
operating e;perience, the rieks associated with supply-sida

options havq‘increased due to greater uncertainty regarding

environmentalicost compliance,

Applicability of Tests

The set of tests bsed to evaluaste DSM prograwms should be
able to effectively evaluate all types of proqrumaq This would
include fuel switching and load building programs as well as
conservation and more traditional load nanagement progranms,
While the multi-paerspective approach to cost/bensfit analysls can
accommodate most types of DsM programe, difficulties sometimes
develop when evaluating fuel switching aud true load building
programs.

It coats and benefits are defined broadly «nough, fuel

switching programes should he handled adequately through the aet

3
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of tests identified in this report, 1If, for example, an electric

utility were proposing a program that had a significant impact on
the consumption of natural gas, that impact would be estimated
and would he picked up in the estimated costs and benefits
included in the various tesﬁs. This problem will be discuséed in
the next section.

Load building programs pregent challienges for several
reasong. First, load building is often viewed as a oompetitive
threat. Load building programs offered by electric utilities,
for example, are seen by natural gas utilities sz attempts to
gain heating market share at their expense. Sacond, load
building programs are typically denounced by anvironmental and

congervation groups because of the associated pollution and

consumption of resources. Finally, true load building prograne

can be difficult to evaluate because of difficulties in

quantifying the kenefits asscciated with such programs. The

value of the service that is heing provided as a result of a load
T

building program does not fit neatly into the cost/benefit tests
that are typically used for evaluation.

As 2 practical matter, most load building progrvams do not
pass the Total Resource Cost test, This is bescause such programs
consume resources without offsetting quaptifiable benafits, The
result is that the TRe.ﬁast is considered by somes to glve
meaningless results when applied tc load building programs,

The difficulty that load building programs have in passing
the TRC test is not & major impediment to the application of a

multi-perspective set of tests. It is simply another gxsmple of
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the need to know what benefits and costs are included in each

test and how to apply them.

While there is a temptation to make judgmenta concerning the
applicability of various tests to particular types of programs,
it is a temptation that should be resisted. The danger is that
one may begin to select a cost/benefit test based on the type of
program to be evaluated. Test detevmination on the hasis of
program type would likely lead to a predetermined result since
the ability to pass a particulat test depends on the Lyps of
program being evaluated. A nmore appropriate approach is to
subject all the programs to a set of tests. The results of ¢ach
test can then be evaluated and weighed before making a final

decision on the merits of the program.

The cost/benefit tests discussed in this report identify the

perspectives of key stakeholders that are likely to be affected
by DSM programs. These stakeholders include the utilivy
initiating the program, the utility's customers likely to
participate in the program, and the utility's customers that are
not likely to participate in the program. For many USM prograns,
these three groups represent the major parties affected by the
program. However, for those NSM programs that have a significant
impact on a customer's choice of tuels, there {s another group of
stakeholders. This group is the alternative energy suppliers
that may be affected by the implem&ntation of a DSM program, How

to treat alternative enevgy suppliers is one of the wmore
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controversial aspects of developing a cost/benefit analysis

framework.
A number of issues arise when considering the inclusion of

alternative energy suppliers inte the cost/benefit analysis
framework recommended in this report. The threshold question is
whether one utility in evaluating its DSM programs should be
required to consider the effect of its programs on alternative
energy suppliers. 8hould a utility's responsibility in
evaluating DSM programs extend beyond its stockholders and
customers to also include evaluating the effecz of its program on
alternative energy suppliers? If such ar evaluation is the
responsibility of the utility, the question then becomes how can
the evaluation be best performed.

| The opinions on this topic expressed by utilities
‘represented on the Tagk Force were divided. Electric utilities
tended to argue that little, if any, consideration should be
given to the effect of a DSM program on alternative energy
suppliers. While some electric htilities écknowledged that in
principle such an impact should be considered, the practical
problem of developing reliable estimates of such an imba&t was
considerad formidable. Natural gas utilities, on tha'ather hand,
were more receptive to the idea of incorporating the impacts of
DSM’programs on alternative energy suppliers. Washington Gas
Light, for example, argued that such effects should be included
and that the effects could be easily factored into the evaluation
‘through marginal/avoided cost estimates and filed tariffs. The

Staff would note, however, that paSt efforts to determine
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marginal. or avoided costs often have bean far fron

straightforward.
Theoretically, the Staff believes that the assessment ofvthe
effects of proposed DSM programs on altermative energy providers
may be apgropriate in certain instances, particularly where such
effects afe associated with prograns that are promotional in

nature. However, the Staff believes that it way be impractical

to consider the impact of a DSM program eon alternative anergy

suppliers jand that the burden of such an analysis may actually

discourage%utilities from pursuing programs that may otherwise be
viable. In many cases, the development of rigorous data to

quantify the effect of a program on alternative enerygy suppliers

will be impossible. While rates and avoided cost data for

utilities are often available, the detailed data necessary to

estimate program impacts may not be. For some DSM programs,

potential alternative fuel impacts would be so winimal or

speculative that any analysis would not be very useful. In other

cases, however, the necessary data could be obtained and

estimates made,
The consideration of the effects of programs on alternative

energy suppliers may be inconsistent with current planning

activities, line extension policies or certain cost/benefit

methodologies. For example:

. Utilities do not typically consider the impact of
supply-side options on alternative energy guppliers.
The consideration of the impact of DSM programs on
alternate fuels js tantamount to suggesting that a gas
fired unit is superior to a coal unit because it
enhances the revenue of a natural gas utility: or a
power purchase from another utility is a better option
because it benefits the selling utility's customers.
In short, the threshold question becomes: should a
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utility's resource plan give congideration to the effect
that it has on other regulated utilities or unregulated

competitive energy suppliers?

. Line extension policies included in utility tariffs
have not historically inecluded consideration of the
impact of such ap extension on a competing utility,
These policies typically consider the feasibility of
the extension from the limited perspective of the
utility making the extansion. An expansion of the
extension criteria to include the effects on alternats

certainly complicate the econonic analyses inherent
within a line extension policy.
. The consideration of DsM impacts on alternate fuels is,

to a certain extent, inconsistent with the Utility Cost
and the Tutal Resource Cost tests which do not consider

must consider the lost revenues of & competing utility
while ignoring its own lust revenues in the application
of either of the above cost/benefit tests.

The consideration of DSM effects on alternate fuel suppliers
may also raise issues of discrimination, For example, a DSM
program may be determined inappropriate in an electric utility's
service area where 9as service is available but appropriate where
gas service is not available. Should all of the electric
utility's customers be offered the same services?

While there are a number of problems associated with the
consideration of the impact of DsM programs on alternate fuels,
there are certain instances whers such a censideration may be
appropriate, Examples include Programs that rely primarily on
fuel displacement to achieve their goals, such as the promotion
of add-on heat pumps or gas air-conditioners. For these types of

activities, the utility's own program operation assumptions would
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necessarily imply certain quantifiable impacts on alternative

energy suppliers.

The Commission's rules governing promotional allowances
require the consideration of the impact of promotional allowances
on alternative energy suppliers. Any utility preposing a
promotional allowance Program that is likely to have a
significant effect on the sales levels of an alternative energy
supplier must consider the effect of the program on that supplier
and demonstrate that the Program serves the overall public
interest. The Staff believes that it is appropriate to expand
consideration of alternative energy supplier impacts to include
any DSM program that increases sales of a gponsoring utility and
is expected to have a gsignificant impact on écmpeting fuels.
Such consideration, however, should not be mandated for all psy
programs. For example, an electric utilit? shoeuld not be
required to consider the impact on alternative fuel suppliers of
& program that promotes electric vehicles because such impacts
would likely be insignificant.

Depending on the nature of a DSH program, the consideration
of alternative energy supplier impacts may be detrimental to
competition between energy suppliers. .Competition cften serves
to encourage both utilities and unregulated energy suppliers to
reduce costs and to operate more efficiently. In the case of
activities that increase sales, a requirement that the effects on
alternate fuels be considered may serve to curb unfair
anticompetitive practices. For other DSM programs, such a

requirement may artificially protect uncompetitive alternate fuel

gervices,
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While alternative energy suppliers could inelude a number of

industries, the two industries that will be most affected by any
Commission policy are the electric and netural gas industries,
There is strong competition between taese two industries in many
Parts of Virginia, as & Practical matter, any DSM progran
Proposed by a utility in one of thege industries that has a
significant negative impact on a utility in the other will likely
be opposed in Proceedings before the Commission. Since electric
utility psM Programs are currently much more cemmon than DsM
Progranms of hatural gas companies, such intervention will
typically be a situation of a natural gas utility opposing the
implementation of an electric utility psm program. In sueh
circumstances, the Commismion will prcbably.be asked to consider
the effects of the Program on both industries in making a
determination of whether the Program is in the public interest,
If DSM effects on alternative energy suppliers are te be
considered, there should be some mechanism to require utilities
to release non-proprietary data outszide of a rate case. For many
utilities the evaluation of DSM programs is an ongoing process.
There may be a need for specific data ffom other utilitjes
throughout the year as Programs are reviewed and circumstances
change. It may be possible to develop some mechanism whereby
utilities could sendg out requests for data from other utilities
outéide of a formal Commission proceeding. Utilities would be
requiréd to respond to such "informal interrogatories® just as

they would formal interrogatories,




In summary, the Staff recommends that the Comnission'sg

policy regarding the consideration of DSM effects on alternats
fuels should be flexible. a sponsoring utility should consideyx
such effects when evaluating programs that increase sales and if
the impacts cap be quantified with a reasonable degree of
certainty,
Evel gwitching

The fuel switching isgue ig closely related to the issue of

determining the impact of & pay pragr&m on alternative fyel

suppliers. It ig discusseq Separately because it can be a very

controversial issue. while the issue hag received less attention
in Virginia than in a number of other states, the potential for

significant fuel switching certainly exists among Virginia

utilities.

eéncourage consumers to change the fuel they consure. A
marketing Program by an electric utility to sncourage natural gas
customers to switch to electricity would be considered a fuel
switching Program. of pParticular interest to regulacory
policymakers are fuel switching programg to encourage
conservation and more'efficient use of resources., an electric
utility that encourages the substitution oy hatural gas for
alectricity to reduce its load is using fuel switching as a

demand-side management program. a program to replace olqg

example of such a Program. The circumstances under which these

types of prograns should be promoted raise controversial policy
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Fuel switching programs present additional complexities in

the application of cost/henefit tests. The issues previously
discussed concerning determining the impact on alternative fuel

providers would certainly apply. In addition, fuel switching
programs can raise difficult cost alleocation preblems. Normal
cost allocation dilemmas are compounded when considering the
costs and benefits of both an electric and a natural gas utility
and their respective customers. However, while the analysis may
bes much more difficult, the multi-test frameweork outlined in

this report can accommodate fuel awitching progranms.

8tate Versus Regional Perspectives and Jurisdietionsl Ispues
The Commission has responsibilities to develop policies that
promote the welfare of the citizens of Virginia. At the same

time, many of the Commission's policies will have effects that

extend beyond the borders of the state. Commissicn policies that

influence utility planning, in particular, will often have
regional implications. Generation and transmission planning are
perhaps the two most obvious areas of planning where public
utility commission policies have direct regional implications.
Public utility commission policy regarding DSM programe can aléo
have regional influences, particularly those policies that affect

environmental gquality. The issue that arises in such

circumstances is how the Commissicn should balance the interests
of Virginia utilities and consumers with the interests of the

region in those situations where the variocus interests may

conflict,




In staff's opinion, the development of specific demand-side

management policy addressing the state vVersus regional interest
issue is unworkable. A policy statement that would give real
guidance could only be developed in response to a specific
situation. While the intara%tg of Virginia utilities and
customers are baramount, the Commission does currently consider
the regional implications of itg decigions affecting utility
Planning. However, no general pPelicy statement hag bean
developed nor is one needed.

Similar issues arise when congidering the applicability of
cost/benefit tegts to nuelti-state utilitias. Ong problem that
emerges is the Possibility of different public utility
commissions requiring different tests. Another potential problem
could océur if one regulatory commigsion required the inclusion
of certain input data while another would not allow the use of
that same data, Howevar, although these potential problems can
complicate utility planning, there does not appear to be a need

to adopt specific policy to address them at this time,

Yerification of pey rogram Impacts

If DSM programs are to win the full Support of utiiities
and.regulators, they must produce Measurable results. As DSM
Programs grow in size ang cost, the avaluation of such programs
to determine their effects and Cost~effectiveness becomes
increasingly important., The Commission needs to recognize the
importance of verification of program savings and assure that its
policy promotes a comprehensive utility evaluatian of DSM

progranms.
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Sophisticated ﬁechniques for evaluating DSM programs are

now bheiny developed. These techniques are being applied te a

wide variety of programs throughout the country. The measurenment

of the operation and performance of programs is becoming
increasingly precise as techniques evolve and experience is
gained. Objective measurements are replacing the anecdotal
evidence and personal impressions often velied upon in the past,

While a discussion of the details of DSM program evaluation
is beyond the scope of this report, in general thers are two

types of evaluations performed on DSM programs. Inpact

evaluations focus on the effects of the program. They provide
quantitétiVa documentation on program costs and benefits.
Included in such evaluations are measurements of program
participation, program costs, performance of program technology,
and changes in energy and load as a'result of the progranm,
Process evaluations examine program operations to identify how
well the progran is implemented and to suggest ways to ilmprove
program implementation., Such evaluations focus on program goals

and activities and often are based on interviews with utility

program staff, participants, and trade allies. Both types of

program evaluations are needed and should be conducted by
utilities implementing new DSM‘pragrams.

Three general methods of analysis are used in conducting
impact evaluations. The most straight forward approach is direct
measdrement. Direct measurements are used to calculate changes
in energy use by comparing measurements at different times,

Direct measursments include customer billing, whole building

metering, and end-use metering.
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Engineering models use physical models, such as

modeling.
simulations of buildings, to analyze energy use.

rely on a variety of input data including weather data, facility
A third

These models

and equipment inventories, and operating patterns.

widely used technique is statistical modeling. Statistical

modeling typically uses billing data, market-segment information,

and demographic and economic variables to measure changas

resulting from a program.
Commission policy should require utilities to conduct the
analysis necessary to develop reliable estimates of the impact of

DSM programs. One of the major hurdles facing DSM progranm

developers is the skepticism that exists among many pecple that
the projected net bkenefits of many DSH programs are overstated.

Unless methods are in place to systematically wmeasure operation

and performance such skepticism is justified.
Utilities should measure the performance of DSM programs

with the same competence and diligence with which they measure

the performance of power plants. Where possible, multiple

methods of measurement should be ewmployed and the results

compared. The persistence of benefits over the long ternm is

particularly important. However, just as procedurses for

monitoring power plants evolved over time, it will take time for
truly effective measurement and monitoring programs to be

developed. Fortunately, a great deal of effort is now under way

to improve measurement and monitoring techniques by utilities.



Ratepaver Impact Heasure Test Yersus fotal Resource Copk fest
Two cost/benerit tests, the Ratepayer Impact Measure (RIN)

test and the Total Resource cost (TRC) test, warrant particular

attention in a discussion of Dpsym policy issues. Policy decisions(

regarding the validity and appropriate use of these tests will be
extremely influential ip determining the nature and sCope of
utility psym Programs in Virginia. f7he clash of opinions betveen
advocates of these two tests brings into focus a number of the

more controversial issues surrounding utility Planning in the

The RIM test focuses on changes in oversll utility rafes and
rates to non-participants due to the implementatian.of a DSH
program. 4 program fails the RIM test if it results in higher
utility rates, Advocates of the RIM test believe that such a
test is needed to assure that markets are not tampered with
needleésly and to protect noh-participants from the higher rates
that can result from many DsSM Programs. RIM test proponents
argue that reliance on the RIM test prometes both efficiercy in
energy usage as well as equitable treatment between parties that
may be affected by a utility psm brogram. Utility prices are
considered to send important signals to consuners and to‘be
extremely important to well functioning energy markets.

Advocates of the Total Resource cost test argue that it
offers a broader measure of cost effectiveness, The TRC test ig
considered to be g measure of the total nat resource expendituresg
‘of‘a DSM program from the point of view of th utility and its

rate payers as a whole., A demand-gide Program is cost effective

under the TRC test if 1t can provide an energy service at a cost
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lower than the cost for the utility to provide similar service

under the existing set of rasources.

In many cases, a DSM program will be cost effective under
one test but not another. Conservation programs, for example,
will often pass a TRC test but fail a RIM test. In these
situations the natural question that arises is whichvteat should
be the primary test of cost effectiveness.
| A number of public utility comnissions have issued orders in
recent years addressing cost-effectiveness tests for DSH
programs. The trend among commissions that have addressed the
issue has been to mandate the TRC test as a primary test of cost
effectiveness and to relegate the RIM test to a secahdary role.
.Tha use of & RIM test to screen DSH programs has heen expressly

prohibited in several states.
A key aspect of the theoretical debate is whether the RIM

Advocates of the TRC test typically argue “Hat the RIM test isg
primarily a ﬁest for equity and suggest that the TRC and RIM
tests be applied sequentially. 1In this approach, programs are
screened for cost effectiveness based on the TRC test. The RI¥
test is then applied to determine the rate implications of the
proposed program. While the design of a program could be
influenced by the results of the RIM test, the cost effactiveness
or economic efficiency of the program would be determined by the
TRC test. The RIM test used in this way would provide an ildea of

the rate impact and the amount of subsidy involved in the

program.
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Advocates of the RIM test argue that the test is first and

foremost a test of economic efficiency. The strongest supporters
of the RIM test argue that any DSM program that increases energy
prices will result in an overuse of that option and will be
inefficient relative to a program that prices DSM so that energy
prices do not change. The RIM test is thus considered to have
advantages based on both efficiency and equity grounds.

It is also argued that there are practical limits on rate
increases due to DsM programs. If rates rise significantly,
customers that have other options will gimply leave the utility
system which could result in further rate increases for the
remaining customers. large industrial companies have voiced such
concerns through their trade association the Electricity
Consumers Resource Council (ELCON) .

Fundamental philosophical differences also lie at the heart
of mucb of the debate between the RIM and TRC tests, 'Advocates
ef the TRC test tend te believe that there are tramendous
opportunities for efficient conservation to be exploited and that
there are large economic costs to environmental hazards. The
existence of such opportunities suggest that energy mackets have
failed and that institutional changes aré needed to realize the
savings that are possible. Regulatory changes to encourage the
promotion of DSM prograns by utilities are one such vehicle of
institutionalvchange-

Advocates of the RIM test are often more skeptical of the
estimates of very large savings available from unexploited
opportunities for conservation. It can bhe very difficult and

costly to develop reliable estimates of conservation potential,
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Although credible estimates do exist, many such studies hava been

methodologically flawed and discredited. While there are
undoubtedly market imperfections, many economists and otheyr
advocates of the RIM test do not see enocugh market failure to
justify the type of energy market intervention that is taking
place in rany states today. Advocites of this position are
reluctant'to move away from market mechanisms and the discipline
that is imposed by tha RIM test;

The Staff's position in the TRC versus RIM test debate is a
practical one. Both tests provide valuable information and each
should be applied when evaluating DSM programs. One test should
not he considered Primary while the other is considered
secondary. Weither should one single test be usged to screen
programs from further consideration for implementation. The
result of a TRC test iz needed by utilities and the Commission in
order to evaluate the broadest impact of the program. The result
of a RIM test is equally important for both efficiency and equity
reasons. Final decisions regarding the implementation of DS¥
programs must be subjective déaiﬁicns that reflect all the
information about a particular program ard that balance the

concerns of the parties likely to be affected by the program,

Qther Issues

The Staff considers the issues discussed above to be the key
issues to be addressed in developing Commission policy regarding
cost/benefit analysis of demand-side programs. However, in
addition toc these issues; a variety of related topics were

discussed by the Task Force. These discussions were very useful
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could be agked of &

Programs may pass. The same guestiop

utility?s entire package of Programs. Virginia Pover, for

example, has implemented a number of Programs that do not pass

the RIM test byt its policy is to assure that its entire package

of prcgrams, taken as a whole, pPasses. the RIM tegt,
In Stafg'g opinion, this issue will have tovbe addressed on

a4 case by case basis, Circumstances could certainly arise

whereby the Commission nay consider it in the public interest to

approve a group of Programs which consigt of individual Programs

that do not pass key cost/benefit ¢

circumstances where individual programs, as well ag groups of

egtsg, There are also

programs, will be

tests, 1Ip situations where several Programns are being bPresented
to the Commission, it ig important that the utility be able to
Present test results for each individua)} Progran and for various
combinationsg of pregrams if the results are depgndent. It should

be stressed that cost/benefit test results are but one of,many
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factors considered by the Commission when reviewing DsM Prograns.

Experimental and Pilot Programs

The utility practice of developing experimental and pilot
DSM programs prior to full scale program implementation should
receive the full support of the Cormission. Several experimental
and/or pilot DSM programs are in place now in Virginia and are
enabling utilities to collect the data necessary to estimate the
cost etfactivenéss of full scale programs. The Commission likely
will see many applications for approval of pilot programs in

upcoming years as utilities intensify efforts to evaluate DSM
options.
Pilot or experimental programs must be carefully

structured to enable acquisition of the data necessary for a

complete proq;am evaluation. Since cost effectiveness is

unknown, such%programs need to be limited in- scope. The

number ¢f program participants, program budgets, and the period

of time that the program is offered should all be restricted to

a scale appropriate for data collection purposes. Utility
applications should ciearly delineate the purpose of the pilo;}

program, the data to be collected, and how the data will bq}

evaluated.

The Staff recommends that utility applications for pilet and

experimental programs that meet these requirements be treated'

differently from applications to approve permanent, full scale

programs. While such applications should address the anticipated

benefits and costs of the proposed program and provide any cost

effectiveness analysis that has been conducted, a quantitative
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application of the cost/benefit tests outlined in this repert
Indeed, the chief purpose of pilot and

should not be required.
experimental programs is to collect the data nacessary to conduct

a detailed evaluation of the program.

There are also advantages to simply not requiring Commission

approval for certain experimental or pilot DSM programs. Utility

pilot DSM programs that have rates associated with them or that
involve promotional allowances should require Commissgion

approval. However, if a pilot or experimental program is limited

in scope and meets the other requirements outlinad above, the

Staff sees little need for a formal Comnission approval process,

 Utilities with Limited Presence ip Virginia

The electric and natural gas utilitieéﬁthat serve Virginia

vary considerably in size and presence in the Commonwealth. The

state's largest utility, Virginia Power, is one of the larger
utilities in the country and has the vast ﬁajority of its sales

in virginia. Several other utilities, while being a part of

fairly large systems, serve relatively small parts of the state.
Potomac Edison and Delmarva Power are examples of utilities in

this situation. §till others, a number of electric cooperatives

and natural gas utilities for example, operate solely in Virginia
but are simply small systems.

The question that emerges when considering the different
sizes and situations of utilities in the state is whether

different policies should apply to small utilities or those

utilities with limited presence in the state. Smaller utilities

may not have the resources or expertise to conduct sophisticated
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analysis of DSM programs. These utilities with limited presence
in the state may have the resources byt not the incentive to
develop programs in Virginia if the policy in this stata reguires
ther to comply with procedures that arn very different from those
in other states in which they operate.

The Staff believes that any pclicy adopted regarding DSH
programs should recognize the difficulties that small utilities
may have in complying with Commission requirements, Complying
with the Stafr's Proposed guidelines for data and assumptions,
for example, may be unduly costly for some small uti;ities,
Commission poliey should be flexible enough to accommodate the
legitimate concerns of small utilities, The cammissian!s'policy
should éncourage the development of cost effective DgH prograns
by small utilities rather than discourage such Programs through

onerous regulatory requirements.




VII. coNcLusIong aND RECOMMENDATIONG

The Staff believeg that a nulti-perspactive approach to

determining the costs and benefitg of demand~gide nanagement

With this information, the Commission can better address the
efficiency ang equity issues that emerge when considering DSy
Proposals. 1t should be clear that efficiency and equity issues
will emerge in just about any DSM proposal that comes before the
Commission. The discussion of these issues can only be improved
by the requirement of quantitative cost/benefit tests from

nultiple Perspectives ag Proposed in thig report,

from at least four perspectiveg shoulad accompany all applications
for approval of DSM programs before this Commission, . These fouyr
pérspectives are 1) program participant, 2) program nen-
Participant, 3) utility, ang 4) all ratepayers. Wwhile these four
perspectives correspond to the Perspectives identified in the
California Standard Practice Manual and other bublications, the
Staff is not endorsing a specific get of équations to be used in

any particular set of cost/benefit tests, A utility chould have
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leeway to develop equations that are most appropriate for its

particular system. The Staff dees recommend, howevey, that for
administrative reasons, departures from the California Manual
egquations be clearly documented in any application for DSH
Program approval.

The cost/benefit tests discussad in this report are most
appropriately applied collectively rather than individually.
- Bach test provides information that collectively contribute to a
broad understanding of the impact of a particulér DSM program.
No one test, however, provides all the information needed to

evaluate a progran. It is inappropriate, therefore, to accept

or reject a DSM program on the result primarily of only one test.

The Staff recommends that utilities not screen 0DSM prograns
on the basis of whether or not they pass any one particular
cost/benefit test. The practicg, for example; of gcreening
programs based solely on the results of a RIM test may

inappropriately be eliminating programs that are very cost

effective from other measures. Likewise, the Staff considers the

practice of picking a "primary" cost effectiveness test and

relegating another or others to a geco.dary status is also

inappropriate. This approach is practiced in a number of states
where the Total Resource Cost test is considered the primary

measure of cost effectiveness and the results of a RIM test are

considered of secondary importance.

Bata Developpent

The data used in conducting a cost/benefit analysis should

receive as much scrutiny as the methodology employed. In order
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to promote the development of rigorous data, the Starf is

proposing the following set of minimum guidelines for data input

and modeling assumptions.

Guidelines for Data Dsvelopment and Modeling Assumptions

1) The assumptions used in developing projected input data and
the models used in the integrated rescurce planning process
should be identified and well-documented. Utility specific data
should be used whenever possible (eg., unit performance data,
end-use load research data, market research data, etec.). In
casaes where utility specific data are not available, the
assumptions must be clearly defined.

2) Historic data, if available, should be asﬁéagad in
developing projected data. Significant departures from historic
trends should be explained, ,

3) Each projected data series should represent the Company's most
current forecast. '

4) Computer modellingvtechniques should be used in the
development of an integrated resource plan.

5) Estimates of the capital and 0&M (operation and maintenance)
costs of supply-side options should include realistic projections
of the costs of compliance with all promulgated environmental
regulations or enacted legislation from which environmental
requlations will be promulgated.

6) Each assumption and/or Projected data series should he
consistent with all other assumptions and/or projections.
Consistency of data should be maintained between all models used
within the integrated resource planning process,

7) Alternative projections to determine sensitivity te input
assumptions should be developed. These alternative projections’
should be used to perform cost/benefit analysis,

Note: These guidelines are meant to provide direction to

electric and natural gas utilities in developing applications for
approval of demand-side management programs. The degree of
sophistication expected in the analysis may be modified due to
the size and circumstances of the applicant. '

These guidelines will certainly not eliminate disputes
regarding the assumptions and data used in preparing cost/benefit

tests, However, they will assure that certain minimum standards
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for data development aras met and that all participants in a

proceeding have a basic understanding of how key data were

developed,

Wmmmﬁum&a

Current Commission policy requires a utility to consider the
effect of proposed promotional allowaace programs on alternative
enerqy suppliers if the program is likely to have a significant
effect on the sales of such suppliers. The Staff proposes that
this consideration of the effect of DSM pregrame be extended to
include any program that results in the increased sales of a
sponsoring utility whether or not such a program involves a
promotional allowance. Where possible, such analysis should be
quantified and included directly in the set of cost/benefit
equations developed for pProgram evaluation. However, for many
such programs, it may not be possible to quantify‘the effects on
alternati?e energy suppliers with a reasonable degree of
certainty. In these cases, an evaluation of the impact on

alternative fuel suppliers should not be required,

Yerification of DBM Program Impscta

Commission policy should require utilities to conduct the
‘analysis necessary to develop reliable estimates of the impact of
DSM programs and to verify the load impacts of programs that are
in place. While the Staff is not recommending specific policy
changes to promote the verification of DSM program impacts, it

does recommend that the Commission emphasize the importance

.

62




of verification of DSM program savings and load impacts in any

order related to this proceeding.
Virginia utilities should be encouraged to develop state of
the art techniques to verify the savings and load impacts

associated with DSM programs. These techniques should measure

long-term as well as short-term affects. Careful measurement

needs to be emphasized during a utility's axperimental and pilot
program phases of program development as well as after programs

are in place. Measurement and verification of program savings

should also be a key consideration in'dealinqs with third party

providers of demand-side services. Any demand-side bidding

program, for example, sheculd be structured to encourage bids from

organizations that enmphasize rigorous measurement and

verification of program impacts,

Other Policy Issues
A number of other policy issues have been addressed in this

report and in Task Force discussions., The Staff's conclusions

and recommendations in these remaining areas are brief.

With regard to the multi-jurisdictional and state versus
regional interest issues, the Staff concludes that the
development of policies specific to DSM in these areas ig not
needed. The problems that arise due to individual state

regulation of'multiwjurisdictional utilities are certainly not

unigque to demand-side planning. Similar issues arise in a number

of other areas of utility regulation. Specific problems that

arise in these areas are best handled on & case by case basis

rather than through broad policy statements.,
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The Staff also is not recommending the adoption of policy

regarding the issue of the application of tests to individual

programs versus groups of progranmns. The most appropriate

methodology will differ depending upon circumstances and is best

determined cn a case by case basis.

With;regard to experimental and pilet programs, the staff is
propaainqgthat the only utility pilot or experimental programs
that shoq%d be subject to mandatory Commission approval are those
that infé&ve'promotional allowances or that have associated
rates. ggia program is truly an experiment or a plilot, there
should bz; imits on the program budget, number of participants,
and program duration. Limited experimental or pilot prograns

need to bo.dncouraged and, with the exception of those invelving
rates or?g}omqtional allowances, should not be subject to formal
COmmissiQp;approval.

Those pilot or experimental DSM programs that are subject to

approva1 peed to be carefully structured and fully explained in

applicapions with the Commission. However, while such

applicatipns should address the anticipated costs and benefits of
the propqged programs, a lack of data may prevent the calculation
of costs'ﬁnd benefits from the various perspectives outlined in
this report and should not be mandatory.

Finally, any demand-side management policy that is adoﬁted
by the Commission should recognize the differences in size and

circumstances between the utilities in the state. Policy should

be flexible enough to promote the development and implementation
of rigorous cost/benefit methodologies by all of Virginia's

utilities. Compliance with new demand-side management policy may
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be burdensome for utilities that are small or have limited

operations in the state. In such circumstances, utilities shoulg

be granted axemptions, on showing of good cause, fronm unduly

burdensome requirements under any neow policy adopted.

cencluding Remarks

The Staff is indebted to the members of the Task Feroe that

devoted time and effort toward assuring a comprehensive review of

the issues related to evaluating DsM Programs. Although there

were wany areas of disagreement in our discussions, the Staff

believes that this report is representative of the general
conclusions of the Task Force. The report was sent to Task Force

members prior to filing to provide an opportunity for comment ing

on the staff'g recommendations. The written comments of each

Task Force member are attached as Appendix 4, which is bound

separately. The final report was modified to include a number

of the comments of Tasgk Force participants.
The development of Commission guidelines for the evaluation

of DSM programs will be a major step toward the realization of

cost effective energy usage in the Commonwealth. There will

remain, however, a great deal of controversy concerning many of

the DSM proposals that come before the Commission. As pointed

out in this report, there are no perfect cost/benefit tests-and
many assumptions are hecessary for the calculation of each test,
While the quantificatign of a DSHM evaluation using cost/benefit
tests will help frame the issues involved, the Commission's

judgment as to what avenue best promotes the public interest

often will be the final determinant.
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test, must be completed for each

APPENDIX 2

SURVEY OF OTATE COMMISSIONS:
D8H COST/BENEFIT KETHODOLOGIER

Alsbana ‘
The Alabama PSC has not formally designated any one. measure

for use in evaluating DSM programs. The only regulated electric,
Alabama Power, currently is using the non~participants test in
evaluating DSM programs. In a recent order, the Commission
encouraged the utility and staff to work together in choosing an
appropriate methodology but nothing hae been formalized at this

tine.

Arisona _
The Arizona Commission requires that utilities perform the

total societal cost test for evaluation of DSM prograus.

California
The total resource cost (TRC) test is used &z a primary

screen but information from the other tesgts described in the
California Standard Practice manual is used to adjust funding

levels and incentives,

Delavare _ '
A Commission order in Delaware requires that the total

resource cost test be the primary measure used for progranm
selection and analysis. The utilities may use other measures in
addition to TRC for their own analysis or to prioritize programs.

District of Columbis ' :
The D.C. Commiszion requires utilities to use the all
ce cest test or

ratepayers test (also known as the total resour
TRC). The Commission has ruled against fuel~switching so the
analysis considers only the host utility's fuel. Thig test has
been used since the 1950 plans were filed. PEPCO was using the
No-Losers Test (also called RIM) before the Commisgsion required

the All Ratepayers test.

Plarida , o
ities to look at RIM, TRC

The Commission has directed util
with societal factors (societal cost test) and the participants
test. Although they perform multiple tests, utilities generally
only ask for approval for programs that pass the RIK tegt and, by
law, the Commission cannot Propose programs for the utilities.
Thus, utilities are not pursuing a lot of true congervation
programs. Florida has been using these rethodologies far about
12 years. There has been more criticism lately about the types

of programs being chosen by utilities.

Georgia : :
According to a Commission rule published in January 1992, a.

screening test, either the societal cost test or the utility aost
DSM measure. If the measure




passes either test, it is eligible for iaclusion in the utility's
plan. The utility must assess the impact of using other ensrgy
sources or technologies, Also, the utility should guantify,
vhere poeaible, external costs and effscts (environmental and
others). If a measure fails the sereening test, it is eliminated
from consideration. If the utility decides to eliminate a
measure, it must be explained or justified by the utility. 7The
same screening test is done on a program basis (which may include
one or more measures). At the program level, the program's

administrativa costs are included.

Idaho .
The Coummission has not formally specified any neasures that

must be used. In a recent major conservation ordeyr, the
Commission did, however, indicate that using the no-logers test
(or RIM) alone was not acceptable. For the most part, utilities
are using the TRC test and the utility cost’test.

Iowa
The Commission requires utilities to use the TRC with

environmental externalities. Utilities may present the results

of the utility cost test, RIM, and the participants test to the

Commission.

Maine '

The Commission has established a Rule defining the standards
for measurement; the primary or‘principle test is the all
ratepayers test (or TRC). If thers is a significant rate impact
(>1% change in revenue requirement) then the RIM or soclietal test
may be locked at. According to 'Maine's Rule, "a utility shall
give priority to programs with the greatest net present value
under the all ratepayers test. For those cost effective prograns
which fail the rate impact test, a’'utility shall give priority to
programs that are most widely available to the largest number of
participants, and that distribute benefit wto as many customer
classes as possible." Maine also has +DSH incentive that
revards the utility for minimizing the rate impact of DSM

prograns.

Maryland
The Maryland Commission requires the TRC test. Utilities

may consider information provided by other cost/benefit tests in
prioritizing programs or to ensure that plenty of customers have
the opportunity to participate in DSM progrems. Evaluation is
done on a measure level 8nd on a program leve;.

¥issouri ,
A Rule was recently proposed for electrics addresging wany

issues of integrated resource planning., Gas companies will be
considered at a later date. The DSH analysis will look at the
individual end use measures first, then the:DSM programs (which
may combine measures). The test used for both is called the
probable environmental benefits test, x variation of the utility
benefits test. The environmental factors are taken into account
through a risk assessment which considers the likelihood of new




regulations being imposed as well as the expected costs of
meeting those regulations; thus, they will treat environwental
costs using uncertainty or risk analysis instead of trying to
actually quantify external costs. At the specific measure level,
utility marketing and delivery costs are axcluded as well as some
customer rebates. Costs and benefits are ievelized over the life
of the measure. At the program level, the present value of the
costs and benefits is used. The biggest point of contention in
developing this rule has been the issue of inter-fuel

competition.

Nebraska
Only public power and rural electric coops; no need to

address the igsue of cost/benefit tests.

lew Jersey
The New Jersey Board of Public Utilities adopted a rule

within the last year addressing cost/benefit analysis. Utilities
are required to offer certain "core® programs., Other prograns
must pass at least the TRC (primery measure). Utilities may use
other measures for thair own information. New Jersey does
require electric utilities to add 2¢/kwh for environmental
externalities (and something comparable for gas companies).

Kew York
The New York Commission has been using TRC as a reference

test or threshold since the mid 1920s. The other tests defined
in the California standard Practice Manual may also be used to
evaluats the effectiveness of the program. The utilities were
encouraged to pursue the most cost-effective programs first in
the early years and were provided incentives to do so.

Forth Cerolina ,
Instead of requiring a particular test, North Carolina

requires that no gne test can eliminate a program; this was
specifically aimed at the sole use of the RIM test. The
utilities are expected to look at the results of several tests in
evaluating each program. The N.C. Commission is also concerned
about utilities subjecting their entire package of programs to
the RIM test but it has not formally addressed this problem. '

ohie

chio's administrative rules governing integrated resource
planning and DSM program evaluation were put in place in 1989.

For conservation programs, utilities must use TRC. PFor load
building programs, utilities use RIM., They may also use RIN to
evaluate the rate impact of a conservation program but not as a
screening toocl, To ensure that enough conservation programs are
included in the uvtilities' plans, the Commission ataff has at
times recommended programs to the utilities that have been
successful in other states. The utilities must, at the minimum,
perform an evaluation of the recommended pregram.




Pannsylvania
The Commission requires that utilities use the TRC test, the

utility ccst test, the participants test and the noa~participants
test for analysis. HKowever, the TRC test is used as the primary

scrsaen,

Rhode Island
The Commisgion requires the use of the total regource cost

test.

Tennessoe
The Tennessee PSC only regulates one swall electric company

and is not doing much with DSM progranm evaluation at present.

Vashington
The Commission has not formally suggested a particular

method of evaluating DSM programs but has spoken disapprovingly
of the RIM test. The utilities are primarily using the TRC test,

Wiscsnsin
Wisconsin utilities have had some form of integrated

resource planning for almost 15 years. Recently, the Wiscenain
PSC began requiring the use of the revenue regquirements
perspective (or utility cost test) as a primary cost/benefit test
and the TRC test as a secondary test in evaluating DSYM progran
costs and benefits. The PSC issued this requirement to prevent
utilities from relying on the RIM test as the sole measure of DSM

costs and benefits.

Wyoring _
The Commissicn currently has no rules addressing economic

measures that utilities must use. However, the staff has told
the utilities informally that it wants to see the results of

several economic tests.
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ECONOMIC TESTS USED TO EVALUATE DSM PROGRAMS App. 2
: Sch. 1
Survey data from NARUC Annual Report on Uity Tests REQUIRED by state commissions (if different
and Carrier Regulation, 12/31/90. (This information than survey results at left); updates based on
{has not been corrected for inaccuracies.) phone contact in July and August 1992,
_|PRIMARY ECONOMIC TEST {OTHER ECONOMIC TESTS | PRIMARY ECONOMIC TEST OTHER ECONOMIC TESTS

ALABAMA PSC 6 ' .5 ) " 6; NOT FORMALLY ADOPTED

ALASKA PUC

ARIZONA CC 3

JARKANSAS PSC

CALIFORNIA PUC : 1 3456

COLORADO PUC

CONNECTICUT DPUC {4

DELAWARE PSC PENDING EEFORE COMM. 1

DCPSC 1
FLORIDA PSC UNDER REVIEW; 34,5.6 356
GEORGIA PSC UTILS. USE 145.5; 34

. PSC NOT FORMALLY ADOPTED

HAWAI PUC
1IDAHG PUC NONE SPECIFIED; USE 1,5 4
b RLLINOIS CC '
INDIANA URC [NCGNE RULED QUT; USE 1.4
b iowauvs 3 455
gmsnsscc NOT ADDRESSED BY COMM.
; KENTUCKY PSC 1
LOUISIANA PSC
§ IMANE PUC 1 3 FOR PRGS WIRATE
EPACT >1%
% MARYLAND PSC 13458 1
- MASSACHUSETTSOPU |3
% MICHIGAN PSC 4 3
¥ IMINNESOTA PUC
e lmssassmﬂ PSC 6 1
: :

KEY - ECONOMIC EVALUATION METHODS

1 = TOTAL RESOURCE COSTS 4 = UTRLITY COST TESY

2 = TOTAL TECHNMICAL COSTS S « PARTICIPANTS TEST

3~ TOTAL SOCIETALCOSTS - . . 6 = BON-PARTICIPANTS TEST
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APPENDIX 3

FORKULAS POR CORT/BENEFIT TESTS
CALIVORNIA STANDARD PRACTICE MANUAL

Barticipant Test

The following are the formulas for discounted payback, the

net present value (NPVP) and the benef.t-cost ratig (BCRprpfor

the Participant Test.
NPVp - Bp - Cp
NPVaym (Bp - Cp)/P
BCRp Bp/cp
DPp Min j such that By 2 ¢4
where:
NPVb Net present value to all participantg
Net present value to the average participant

Benefit-cost ratio to participants

DPp Discounted payback in years
Benefit to participants
Costs to participants
Cumulative benefits to participants in year
Cumulative costs to participants in year 3
Number of program participants

First year in which cumulative benefits are >
cumulative costs, _




‘The Benefit (Bp) and Cost (cp) terms are further defined as

followe:
N BRt + 'I'Ct + INCt N Asat + PACat
By = Y + ¥
t=] (l + d) t-1 t=], (1’*&)1“'"1

N PCy + BI
Cp = E: e
t=1 (1 + d) tel

where:
BRy a Bill reductions in year t
BI, = Bill increases in year ¢
TCe = Tax credits in year ¢
INC = Incentives paid to the participant by the
sponsoring utility in year t
PCy = Participant costs in year t to include:
0 Initial capital costs, including sales tax
o Ongoing operation and maintenance cogts
© Removal costs, less salvage value
o Value of the custemer's time in arranging for
installation, if significant
PAC,4. = Participant avoided costs in year t for alternate
fuel devices (costs of devices not choaen)
ABye w Avoided bill from alternate fusl in year t

The first summation in tha'sp equation should be used for
conservation and load management programs. For fuel substitution
progrems, both the first and second summatlions should be used for BP.F

Note that in most cases, the customer bill impact terms
(BR, BIy, and AB,y) are further determined by costing period to
reflect load impacts and/or rate schedules, which vary

substantially by time of day and season. The formulas for these

variables are as follows:




I T
BRt * Z ( bEGit X AC:Eit X Kij¢) +Z( A DGit X-AC:Dit X Kyp) + OBRy
i-l =1

AByy = (Use BRy formula, but with rates and coasting periods
appropriate for the alternate fue) utility) '

I I
Blg =T (DEGie x AC:iEyy x (Kgp-1))+ J (ADGyy X AC:Dj¢ X (Kyp-1))+0BI,
i=] i=]

where

A‘Ecit = Reduction in gross energy use in costing
period i in year t

4DGi+ = Reduction in gross billing demand in costing
period i in year t

AC:E{¢ = Rate charged for energy in costing period i in
year t

AC:Djy = Rate charged for demand in costing period i in
year t ’

Kie = 1 when EGi, or DGi¢ is positive (a8 reduction)
in costing period 1 if year t, and zero otherwise

OBRy ‘= Other bill reductions or avoided bill payments
(e.g. customer charges, standby rates) .

OBI, = Other bill increases (i.e. customer charges,
standby rates).




BIY Test
The formulas for the lifecycle revenue impact (LRIpyp), net

present value (NPVpyy), benefit-cost ratio (BCRpyy), the first-

year revenue impacts and annual revenue impacts are pregsented

below:

IRIpry ™ (Crim =
FRIpyy ™ (Cpgm = Briw) / E

ARIpIM, = FRIpry

= (Cprme

Bary) / B
for t = 1
for t =1
~ Bgrme) /Bt for t=2,...,N

NPVpry ™ Brim =~ CriM
BCRpry ™ Briw/CrIin

where:
LRIpry ™
FRIRIH =
ARIpyy =
NPVRIM =
BCRpIw ™
Bpry 0 ®

CrIM

Lifecycle revenue impact of the program per
unit of energy (kwh or therm) or demand (kW)
(the one-time change in rates) or par

customer (the change in customer bille over

the life of the program).

Pirst-year revenue impact of the prograu per
unit of energy, demand, or per customer.

Stream of cumulative annual revenue impacts
of the program per unit of energy, denand, or
per customer. (Note: . The terms in the ARI
formila are not discounted; thus thay are the

nominal cumulative revenue impacts. :
Discounted cumulative revenue impacts way be
calculated and submitted if they are
indicated as such. Note also that .the sum of
the discounted stream of cumulative revenue

impacts dees not equal the LRIy}

Net present value levels

Benefit-cost ratio for rate levels
Benefits to rate levels or customer bills

Costs to rate levels or customer bills




Discounted stream of system energy sales (kWh
or therms) or demand sales (kW) or first-year

customers.
The BRIH and CRIM terms are further defined as follows:
N UAC, + RG, N UAC,,

Brix ) — *

(l+d) t=-1 t=1 (1+d) t-1l

UICy + RLy + UC, + INCg N RI
+

N
)
tm

! (1+a) E~1 B2l (14q) ¥l

(1+4q) t-1

where:
UAC, tility avoided supply costs in year t
UIC, Utility increased éupply costs in year ¢
RGy Revenus gain from ingraased sales in year t
RLy Revenue loss from reduced sales in year ¢
UCq Utility program costs in year t

E, System sales in kWh, kW or theras in year t cr
first year customers

UACy 4~ Utility avoided supply costs for the alternate
fuel in year t

Rlgye = Revenue loss from avoided bill payments fur
alternate fuel in year t (i.e., device not chosan

in a fuel substitution program)
For fuel substitution programs, the first term in the Bori and

Crry equations represents the sponsoring utility (electric or

gas), and the second ternm represents the alternate utility. The

RIM test should be calculated separately for electric and gas and

¢

combined electric and gas.




Utility Cost Test

The formulas for the net present value, the benefit~cost

ratio and levelized cost are presented below:

NPVye
BCRye
Leyc
where:
NPV
BCRyq

cue

(All variables

= By ~ Cye
"  Bye/ Cye
=  LcuC/ IMP

) Net present value of utility costs

= Benefit-cost ratio of utility costs

= Levelized cost per unit of utility cost of
the resource

= Benefits of the program
- Costs of the program
L Total utility costs used for levelizing

) ZN: UAC, . g UACgy
t=1 (1+d) t-1 tw=] (1+d) te=l
. N UCt + INCt + UICt vic - “1 ‘ :
2: by e,
t=1 t-1 - . J
(1+d) W i pal)
uc, + INC,

N
t=1 (l+d) t=-1

are defined in previous equations. )

The first summation ip the By, equation should be uged for

conservation and load management programs.

programs,

For fuel substitution

both the first and secand summations shculd’be used.



The utility avoided cost terms (UAC,, UICy, and UACL+) are

further determined by costing period to reflect time-variant

costs of supply:

I I :
UAC, * L (AENjp x Moy, x Kig) + T(ABNGy x MC:Dyy x Xyy)
fw1 imy
UAC,¢ = (Use UAC. formula, but with marginal costs ang

costing periods appropriate for the alternate fuel
utility.) -

I

I
UIC’t !‘iz (AENit x MC:Eit X(Kit"l)) + iZ(ADNit b4 MC!Dit X(Kit-i))
=] =1 .

where:
(Only terms not Previously defined are included here.)

z&ENit &  Reduction in net ensrgy use In costing period i in

Year t
ZBDNit =  Reduction in net demand in costing period i in
Year ¢
MC:Ejy = Marginal cost of enerqy in costing period i in
’ yesar ¢ .

MC:Dyy = - Marginal cost of demand in costing period in year
t : "

The revenue impact terms.(RGt, RLy, and RLay) are parallel to the
bill impact terms in the Participant Test, The terms are
calculated-exactly_the game way with the exception that the net
impacts are used rather than gross impacts. 1f a net~to-gross
ratio is used to differentiate gross savings from net savings,
the revenue terms and the participant's nill terms will be

related as follows:

RGy = Bl * (net-to-gross ratio)
R = BRy* (net-to-gross ratio)
Rl¢ = AByi* (net-to-gross ratio)



iRC Test

The formulas for the net present value (NPVppel » the

benefit-cost

below:

NPVppe

BCRppe

LCppe
where:

NPVppe
BCRppe

ICpre

Brre

Crre

LCRC
IMP

ratio (BCRTRC) and levelized costs are presented

Bpre = Cogre

Bpre / Cppe
LCRC / IMP

e

Net present value of total costs of the
resource

Benefit-cost ratio of total costs of the
resource . :

Levelized cost per unit of the total cost of
the resource (cents per kWh for conservation
programs; dollars per kW for load management

progranms)
Benefits of the program

Costs of the program

Total resource costs used for levelizing

Total discounted load impacts of the progran

The Bppo, Crrer LCRC, and IMP terms are further defined as

follows:

Byre

Crre

gg UACy + TC; N UAC,, + PAC,,
ve - Aﬁ%kj&b;ﬁ
PC“fudﬁv.u;&

UCt + Pct + UICt

z

(1+d) t=1

UCy + PCy = TC,

N
)
t=]

(1+q) B-2




Np I
IMP tzlkizl AEN“) Qr(dmit where i = peak periad)
= W =

(1+d) t~1
(All terms have been defined Previously.)

The first summation in the Bpre equation should be used for

conservation and load management programs.

For fuel substitution
programs, hoth the first

and second summations should be used.




