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DIRECT TESTIMONY OF LAURIE DAURCUS

Please state your name, position and role in this hearing?

. My nameis Laurie Darcus and | am manager of the Purchasing Department

within Supply Management, within Administrative Servicesat BCIT. | am here
representing the Education Purchasing Cooperative (EDCO), a group of
purchasers from Lower Mainland school districts, university colleges, and
technical schools.

Have you testified before this Commission or its predecessors before?

No.

What is the purpose of this evidence.

BCIT isamember of the Education Purchasing Cooperative (EDCO) in the
Lower Mainland. EDCO, on behalf of its twenty plus members, has been a
member of the Commercial Energy Consumers Association since 2003.

What about the requested BC Hydro revenue requirementsis of concern to EDCO
members, and to BCIT in particular?

Astherateincrease is across all rate structures the actual increase will be up to
13+% per school and not the posted increase. The total impact for the 2004/2005
school year will mean a $80,000 increase for Delta School District, a $100,000
increase for Langley School District and an increase of $165,848 for BCIT, as
some examples.

No group of clients has reduced consumption more than the K-12 schools of the
Lower Mainland to conserve energy. With no additional funding assistance
coming from the Ministry due to the "per pupil” funding formula, our members do
not have the ability to increase tuition, product cost, services, etc. Any increasein
cost will affect the per pupil funding by decreasing teacher and teacher's aid
resources, which will directly and negatively impact students. Also, as aresult,
some school districts such as Delta are forced to consider closing classrooms.
Increases at the post secondary level could equate in cuts to educational programs,
cuts to administrative support, or hikes to aready rising tuition fees. None of
these options are acceptable.

Deliverable programs suffer, while we have provided BC Hydro additional power
to sell elsewhere, reduced the demand for their expansion and have reduced
demand on the existing infrastructure. As an example, Langley School District
has reduced consumption by 3 GWHR in 2 years.

Our members have been particularly mindful of Powersmart initiativesto provide
due diligence in managing energy efficiency in any way we are able, and are
already making changes to reduce energy consumption in an effort to curb energy
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gpending. In fact, BCIT hasjust received a Power Smart excellence award for a
total campus lighting retrofit. Rate increases at the proposed levels are smply not
acceptable and would be catastrophic to our operating costs.

Have you received comments from other members to bring to this panel ?

Yes, | have received the following from the Coquitlam School District.

1.

Power Smart program changes have essentially excluded schools from
future participation. We are being shut out of participation or severely
limited. We have paid for the program in past rates. We have participated
and paid for our savings, yes. We should NOT be paying for the program
in future if we are excluded from active participation.

The revenue requirement is a determination of not only how much BCH
needs to keep going, but how it is split up. We in the commercial sector
are already paying more than our share (1991-94 Cost of Service Study),
S0 any 'across-the-board' increase is totally unfair, and to be resisted. We
need the inequities to be re-adjusted. Residential, which pays less than its
share, desperately needs to be better addressed.

The tariff rate structure (declining stepped rate) means we still pay lower
price the more we use. This does not respect either the Heritage Rate
concept, or provide proper price signals for conservation and efficiency.
We need to get on with the direction of the Commission from 1990-1994
on this matter
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DIRECT TESTIMONY OF TOM REINHART
Please state your name, position and role in this hearing?
Tom Reinhart, president and owner of the following 2 greenhouse farms:
» Glenwood Valey Farms
» Katatarn Farms

How long have you been an independent consultant?

Approximately 15 years

Have you testified before this Commission or its predecessors before?

. No

What is the purpose of this evidence.

. 1 would like to cover the owner’s perspective. Our farms are one of the few that

have installed intense grow lights - these are high-pressure sodium lamps that
consume approximately 2 MW of electricity. Grow lights are considered presently
experimental technology, but we believe they are the way of the future for the
greenhouse industry. They represent a good potential for cogen opportunities.

Sinceinstalling the grow lights, the farms have moved to the commercial rate
from their residential rate. Currently, the rates structures are such that the farms
are unable to be take advantage of industrial rates.

| also hope to address the issue of rate flexibility (or lack thereof), whichis
important from the perspective of small producers.
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DIRECT TESTIMONY OF WAYNE A SMITHIES

Please state your name, position and role in this hearing?

. My name is Wayne Smithies. | am President of JJ Barnicke Management. | have

been asked by the Commercial Energy Consumers’ of BC and by BOMA BC to
represent the customer interests of the building owners and managers sector with
respect to the BC Hydro revenue requirements application. Please see attached
resume.

What is the your concern with the proposed rate increases.

The Building Owners and Managers in British Columbia represent the largest
component of the commercial energy consumer sector. According to the CEC
consultants BC Hydro’s evidence is that this sector account for two thirds of
the commercial energy consumption. | am given to understand that this
represents some $600 million in charges for electric usage annually. From this
it is easy to determine that the proposed rate increase of about 9% will cost
this sector over $50 million per year.

The Commercial Energy Consumers’ have analyzed and developed a case for
alternative accounting approaches, policies, and expenditures which would
make it possible to avoid these proposed rate increases. Thisis of vital interest
to the sector | represent. Aswell of course this would have a direct impact on
my business.

Cost increases in my business and for the industry have one of two effects for
building owners and managers. In the case of lease or rental tenants where
costs can be passed through in the lease or rental payments the cost increases
become cost pressures for the tenants. In the case where rental or lease rates
include energy costs or where the business occupying the building also owns
the building then the costs become cost pressure on the businesses. As costs
rise this puts pressure on the profitability of the business. As costs for the
whole business community rise it puts pressure on our competitive position.
So where we can effectively avoid cost increases we believeitisin our
interests and the interests of our tenants to do so.

| understand the CEC wants to demonstrate that there are alternative choices
with respect to accounting, policy, expenditure and strategy that would allow
BC Hydro to continue to deliver safe, reliable and secure power to its
customers and continue to meet social obligations and obligation for its taxes
and payments to government but do so without requiring rate increases for a
number of years.

As acustomer of BC Hydro and as a representative of a substantial sector of
customers | believe this CEC view should be taken seriously and wherever
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possible be implemented in favour of taking cash out of the economy for the
electric utility. | am here to support the opportunity to have this CEC view
given serious attention.
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WAYNE SMITHIES
President
J.J. Barnicke Management, VVancouver
T 1.604.681.6544
F 1.604.681.5114

PROFESSIONAL PROFILE

EDUCATION

Wayne Smithies received his Bachelor of Commerce degree with honours from Queens
University in 1972. He graduated from the University of British Columbia with an Urban Land
Diploma in 1982. He obtained his Certified Property Management (CPM) designation in 1983
and became Fellow of the Real Estate Institute (FRI) in June of 1987.

PROFESSIONAL EXPERIENCE

Wayne started his real estate career in 1981 as a Commercial Real Estate Salesman for
Wolstencroft Realty. Shortly thereafter he joined ManuLife, Mortgage and Real Estate, and ran
their portfolio of buildings in Vancouver until 1984 when he accepted a position as Vice President
with First City Development Corporation.

In 1988, Wayne founded Martello Property Services Inc., a fee-based real estate management
company. In 1990, he sold half of the interest to CB Commercial/CB Richard Ellis. In May of
2003, he reacquired the one half interest from CB Richard Ellis and formed a new alliance with
J.J. Barnicke, a large Canadian brokerage house with its head office in Toronto.

Wayne is past President of both BOMA Canada and BOMA BC and a former Secretary Treasurer
of BOMA International.

In June of 1993, Wayne was awarded the coveted Presidents Award by BOMA International for
outstanding and dedicated leadership.
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= BOMA International

= BOMABC

s Standing Committee on Energy Conservation in Buildings, National Building Code, Ottawa
m  Real Estate Institute of BC

m Real Estate Board of Greater Vancouver

m Real Estate Institute of Canada

m Board of Directors Vancouver Parking Commission



QL

Q2.

Q3.

Q4.

Q5.

Q6.

DIRECT TESTIMONY OF PENNY COCHRANE
Please state your name, position and role in this hearing?

A. My name is Penny Cochrane. | am and independent energy management
consultant. | work with Willis Energy Services Ltd. and am engaged by
the Commercia Energy Consumers’ of BC to provide, among other
things, advise with respect to the BC Hydro revenue requirements
application and demand side management program planning.

How long have you been an independent consultant?

A. Since 1995. Before that | was with BC Hydro.

What positions have you held with BC Hydro?

A. When | left BC Hydro | wasin the Corporate Strategic Planning Unit. |
had worked as an assistant to the Chief Executive Officer, and during
previous years a Senior Resource Planning Coordinator with Resource
Management and Resource Planning Coordinator with Policy and
Planning. Before 1989, | held several positions in what eventually became
Westech Information Systems.

What are your educational and professional qualifications?
A. | have completed several courses and programs during my 33 yearsin the
utility business. | have no formal degree or professional designation.

Have you testified before this Commission or its predecessors before?

A. Yes, | testified before the Inquiry into the BC Hydro Heritage Contract
Proposal last year in 2003, on behalf of the City of New Westminster.

What is the purpose of this evidence?

A. The purpose of this evidence isto relate to the Commission Panel the
demand side management planning principles which, when applied, ensure
that ratepayers receive the maximum benefit from utility investmentsin
resource savings acquisition.
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Q7. What are the attributes of DSM planning selection criteria?

A.

The utility planning criteriafor selecting demand side management (DSM)
measures and delivery programs to implement must be:
Accepted practice;
Available for public scrutiny;
Comprehensive for all customer classes,
Consistent in its treatment of all DSM measures and programs; and
Economically defensible.

Q8. How are DSM programs classified for DSM planning purposes?

A.

Since electricity industry restructuring and development of competitive
markets in the 90’s there are two types of DSM programs for the purposes
of planning and budgeting. The first is resource acquisition programs,
which provide tractable savings in each year of utility program spending.
An impact evaluation of a program will collect the data and information
necessary to determine the energy savings devices/equipment purchased,
installed, commissioned, operated, and the energy consumed. The impact
evaluation report will present the program’s energy savings, actual
program costs, and the unit cost of the actual savings.

The second type is a market transformation program. The most
distinguishing feature of a market transformation program, from a
planning perspective, isthat there are no energy savings attributable
during the period of program spending. Thus, education, non-product
related advertising, technology research projects, customer relations,

Q9. How arethe economic tests of the California Standard Practice Manual (attached)
intended to be applied?

A.

DSM program must have attributable savings during the program
spending period in order to measure the economic effectiveness of the
program using the “California Standard Practice Manual: Economic
Analysis of Demand-Side Programs and Projects” (SPM). There are four
tests, according to the DSM, to measure the cost-effectiveness of DSM
programs from different perspectives. Each perspective taken represents a
stakeholder group, including the utility, its ratepayers, and program
participants. The fourth test, the total resource cost, may be seen from a
strict economic perspective or take on amore societal perspective,
incorporating the measurement of a program’s environmental and/or non-
energy impacts.

The application of these testsis for purposes of evaluating the cost
effectiveness of planned DSM programs. While the derived formula do
provide rigor and reliability for program effectiveness determination and
comparison purposes, the results are generally used for:
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Program comparison, in order to select the most effective
program(s) for the optimum use of utility and customer resources,
and

Determination of the resource cost of a portfolio of DSM
programs, so that the portfolio may be compared to the utility’s
supply side options and cost of resources.

Thelevel playing field for selecting a DSM program for implementation
compares the program’s direct costs and any incentives paid for acquiring
the energy savings with the direct costs of other planned programs. In
order for a utility to choose programs for its own portfolio, indirect costs,
such as administration, non-product advertising, awareness and
information campaigning, monitoring, planning and evaluation, would not
be included in program costs. To include indirect costs in determining the
cost-effectiveness of an individual program results in overstating the cost
of the savings and understates the savings for that cost.

The utility may choose to develop awareness, information, education and
training programs. The costs of programs with no attributable savings for
planning purposes are often considered operating programs by utilities and
paid for out of annual operating budgets.

Q10. Areprojects, such as Power Smart’s Industrial Load Displacement classified as
DSM programs for purposes of utility funding?

A.

DSM programs focus on what happens on the utility customer’s side of the
meter and the results of the intervention of the DSM program is reflected
in the customer’s altered load shape or total energy consumption. Utilities
that choose to assist their customers with the purchase of energy

producing equipment, in general, are displacing utility generation. This
assistance may, or may not ater either the load shape or the total energy
consumption of the customer, while it will most certainly alter the supply
shape of the utility’s electric system. For this reason, the inclusion of
generation displacement projects within aDSM portfolio is questionable.

Utilities have assisted generation displacement projects at customer
facilities with financing instruments, such as equipment leases,
performance contracting, lines of credit, and vendor leasing. Any capital
investment by the utility corporation usually has been completed by a non-
regulated entity within the corporation.
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Chapter 1

BASIC METHODOLOGY

BACKGROUND

Since the 1970s, conservation and load management programs have been promoted by the
California Public Utilities Commission (CPUC) and the California Energy Commission
(CEC) as dternatives to power plant construction and gas supply options. Conservation and
load management (C&LM) programs have been implemented in California by the major
utilities through the use of ratepayer money and by the CEC pursuant to the CEC legidative
mandate to establish energy efficiency standards for new buildings and appliances.

While cost-effectiveness procedures for the CEC standards are outlined in the Public
Resources Code, no such officia guidelines existed for utility-sponsored programs. With the
publication of the Sandard Practice for Cost-Benefit Analysis of Conservation and Load
Management Programs in February 1983, this void was substantially filled. With the
informal "adoption™ one year later of an appendix that identified cost-effectiveness
procedures for an "All Ratepayers' test, C& LM program cost effectiveness consisted of the
application of a series of tests representing a variety of perspectives-participants, non-
participants, all ratepayers, society, and the utility.

The Standard Practice Manual was revised again in 1987-88. The primary changes (relative
to the 1983 version), were: (1) the renaming of the “Non-Participant Test” to the “Ratepayer
Impact Test; (2) renaming the All-Ratepayer Test” to the “Total Resource Cost Test.”; (3)
treating the “Societal Test” as a variant of the “Total Resource Cost Test;” and, (4) an
expanded explanation of “demand-side” activities that should be subjected to standard
procedures of benefit-cost analysis.

Further changes to the manual captured in this (2001) version were prompted by the
cumulative effects of changesin the electric and natural gas industries and a variety of
changesin California statute related to these changes. As part of the magjor electric industry
restructuring legislation of 1996 (AB1890), for example, a public goods charge was
established that ensured minimum funding levels for “cost effective conservation and energy
efficiency” for the 1998-2002 period, and then (in 2000) extended through the year 2011.
Additional legislation in 2000 (AB1002) established a natural gas surcharge for similar
purposes. Later in that year, the Energy Security and Reliability Act of 2000 (AB970)
directed the California Public Utilities Commission to establish, by the Spring of 2001, a
distribution charge to provide revenues for a self generation program and a directive to
consider changes to cost-effectiveness methods to better account for reliability concerns.

In the Spring of 2001, a new state agency — the Consumer Power and Conservation
Financing Authority — was created. This agency is expected to provide additional revenues
in the form of state revenue bonds that could supplement the amount and type of public
financial resources to finance energy efficiency and self generation activities.

CPUC Sandard Practice Manual 2001 1
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The modifications to the Standard Practice Manual reflect these more recent developmentsin
severa ways. First, the “Utility Cost Test” is renamed the “Program Administrator Test” to
include the assessment of programs managed by other agencies. Second, a definition of self
generation as atype of “demand-side” activity isincluded. Third, the description of the
various potential elements of “externalities” in the Societal version of the TRC test is
expanded. Finally the limitations section outlines the scope of this manual and elaborates
upon the processes traditionally instituted by implementing agencies to adopt values for these
externalities and to adopt the the policy rules that accompany this manual.

DEMAND-SIDE MANAGEMENT CATEGORIES AND PROGRAM DEFINITIONS
One important aspect of establishing standardized procedures for cost-effectiveness
evaluationsis the development and use of consistent definitions of categories, programs, and
program elements.

This manua employs the use of general program categories that distinguish between
different types of demand-side management programs, conservation, load management, fuel
substitution, load building and self-generation. Conservation programs reduce electricity
and/or natural gas consumption during al or significant portions of the year. ‘Conservation’
in this context includes all ‘energy efficiency improvements’. An energy efficiency
improvement can be defined as reduced energy use for a comparable level of service,
resulting from the installation of an energy efficiency measure or the adoption of an energy
efficiency practice. Level of service may be expressed in such ways as the volume of a
refrigerator, temperature levels, production output of a manufacturing facility, or lighting
level per square foot. Load management programs may either reduce electricity peak
demand or shift demand from on peak to non-peak periods.

Fuel substitution and load building programs share the common feature of increasing annual
consumption of either electricity or natural gas relative to what would have happened in the
absence of the program. This effect is accomplished in significantly different ways, by
inducing the choice of one fuel over another (fuel substitution), or by increasing sales of
electricity, gas, or electricity and gas (load building). Self generation refers to distributed
generation (DG) installed on the customer’s side of the electric utility meter, which serves
some or all of the customer's electric load, that otherwise would have been provided by the
central electric grid.

In some cases, self generation products are applied in a combined heat and power manner, in
which case the heat produced by the self generation product is used on site to provide some
or al of the customer’sthermal needs. Self generation technologies include, but are not
limited to, photovoltaics, wind turbines, fuel cells, microturbines, small gas-fired turbines,
and gas-fired internal combustion engines.

Fuel substitution and load building programs were relatively new to demand-side
management in Californiain the late 1980s, born out of the convergence of several factors
that trandated into average rates that substantially exceeded marginal costs. Proposals by
utilities to implement programs that increase sales had prompted the need for additional

CPUC Sandard Practice Manual 2001 2
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procedures for estimating program cost effectiveness. These procedures maybe applicablein
anew context. AB 970 amended the Public Utilities Code and provided the motivation to
develop a cost-effectiveness method that can be used on a common basis to evaluate all
programs that will remove electric load from the centralized grid, including energy
efficiency, load control/demand-responsiveness programs and self-generation. Hence, self-
generation was also added to the list of demand side management programs for cost-
effectiveness evaluation. In some cases, self-generation programs installed with incremental
load are also included since the definition of self-generation is not necessarily confined to
projects that reduce electric load on the grid. For example, suppose an industrial customer
installs a new facility with a peak consumption of 1.5 MW, with an integrated on-site

1.0 MW gasfired DG unit. The combined impact of the new facility isload building since
the new facility can draw up to 0.5 MW from the grid, even when the DG unit is running.
The proper characterization of each type of demand-side management program is essential to
ensure the proper treatment of inputs and the appropriate interpretation of cost-effectiveness
results.

Categorizing programs is important because in many cases the same specific device can be
and should be evaluated in more than one category. For example, the promotion of an electric
heat pump can and should be treated as part of a conservation program if the deviceis
installed in lieu of aless efficient electric resistance heater. If the incentive induces the
installation of an electric heat pump instead of gas space heating, however, the program
needs to be considered and evaluated as a fuel substitution program. Similarly, natural gas-
fired self-generation, as well as self-generation units using other non-renewable fossil fuels,
must be treated as fuel-substitution. In common with other types of fuel-substitution, any
costs of gas transmission and distribution, and environmental externalities, must be
accounted for. In addition, cost-effectiveness analyses of self-generation should account for
utility interconnection costs. Similarly, athermal energy storage device should be treated as a
load management program when the predominant effect is to shift load. If the acceptance of a
utility incentive by the customer to, install the energy storage device is a decisive aspect of
the customer's decision to remain an electric utility customer (i.e., to regject or defer the
option of installing a gas-fired cogeneration system), then the predominant effect of the
thermal energy storage device has been to substitute electricity service for the natural gas
service that would have occurred in the absence of the program.

In addition to Fuel Substitution and Load Building Programs, recent utility program
proposals have included reference to "load retention,” "sales retention,” "market retention,"”
or "customer retention” programs. In most cases, the effect of such programsisidentical to
either a Fuel Substitution or a Load Building program — sales of one fuel are increased
relative to sales without the program. A case may be made, however, for defining a separate
category of program called "load retention." One unambiguous example of aload retention
program is the situation where a program keeps a customer from relocating to another utility
service area. However, computationally the equations and guidelines included in this manual
to accommodate Fuel Substitution and Load Building programs can also handle this special
situation as well.
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BASIC METHODS

This manual identifies the cost and benefit components and cost-effectiveness calculation
procedures from four major perspectives. Participant, Ratepayer Impact Measure (RIM),
Program Administrator Cost (PAC), and Total Resource Cost (TRC). A fifth perspective, the
Societal, istreated as avariation on the Total Resource Cost test. The results of each
perspective can be expressed in avariety of ways, but in all casesit is necessary to calculate
the net present value of program impacts over the lifecycle of those impacts.

Table | summarizes the cost-effectiveness tests addressed in this manual. For each of the
perspectives, the table shows the appropriate means of expressing test results. The primary
unit of measurement refers to the way of expressing test results that are considered by the
staffs of the two Commissions as the most useful for summarizing and comparing demand-
side management (DSM) program cost-effectiveness. Secondary indicators of cost-
effectiveness represent supplemental means of expressing test results that are likely to be of
particular value for certain types of proceedings, reports, or programs.

This manual does not specify how the cost-effectiveness test results are to be displayed or the
level at which cost-effectivenessisto be calculated (e.g., groups of programs, individual
programs, and program elements for al or some programs). It is reasonable to expect
different levels and types of results for different regulatory proceedings or for different
phases of the process used to establish proposed program-funding levels. For example, for
summary tablesin general rate case proceedings at the CPUC, the most appropriate tests may
be the RIM lifecycle revenue impact, Total Resource Cost, and Program Administrator Cost
test results for programs or groups of programs. The analysis and review of program
proposals for the same proceeding may include Participant test results and various additional
indicators of cost-effectiveness from all tests for each individual program element. In the
case of cost-effectiveness evaluations conducted in the context of integrated long-term
resource planning activities, such detailed examination of multiple indications of costs and
benefits may be impractical.
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Table |
Cost-Effectiveness Tests

Participant
Primary Secondary
Discounted payback (years)
Net present value (all participants) Benefit-cost ratio

Net present value (average participant)

Ratepayer Impact Measure

Lifecycle revenue impact per Unit of Lifecycle revenue impact per unit
energy (kWh or therm) or demand Annual revenue impact (by year, per
customer (kW) kwh, kW, therm, or customer)

First-year revenue impact (per kWh, kW,
Net present value therm, or customer)

Benefit-cost ratio

Total Resource Cost

Benefit-cost ratio (BCR)

Net present value (NPV) Levelized cost (cents or dollars per unit
of energy or demand)

Societal (NPV, BCR)

Program Administrator Cost

Benefit-cost ratio
Net present value Levelized cost (cents or dollars per unit
of energy or demand)

Rather than identify the precise requirements for reporting cost-effectiveness results for al
types of proceedings or reports, the approach taken in this manual isto (a) specify the
components of benefits and costs for each of the major tests, (b) identify the equations to be
used to express the results in acceptable ways; and (c) indicate the relative value of the
different units of measurement by designating  primary and secondary test results for each
test.

It should be noted that for some types of demand-side management programs, meaningful
cost-effectiveness analyses cannot be performed using the tests in this manual. The following
guidelines are offered to clarify the appropriated "match” of different types of programs and
tests:

1 For generalized information programs (e.g., when customers are provided generic
information on means of reducing utility bills without the benefit of on-site
evaluations or customer billing data), cost-effectiveness tests are not expected
because of the extreme difficulty in establishing meaningful estimates of load
impacts.
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2. For any program where more than one fuel is affected, the preferred unit of
measurement for the RIM test isthe lifecycle revenue impacts per customer, with gas
and electric components reported separately for each fuel type and for combined
fuels.

3. For load building programs, only the RIM tests are expected to be applied. The Total
Resource Cost and Program Administrator Cost tests are intended to identify cost-
effectiveness relative to other resource options. It is inappropriate to consider
increased load as an alternative to other supply options.

4, Levelized costs may be appropriate as a supplementary indicator of cost per unit for
electric conservation and load management programs relative to generation options
and gas conservation programs relative to gas supply options, but the levelized cost
test is not applicable to fuel substitution programs (since they combine gas and
electric effects) or load building programs (which increase sales).

The delineation of the various means of expressing test resultsin Table 1 is not meant to
discourage the continued devel opment of additional variations for expressing cost-
effectiveness. Of particular interest is the development of indicators of program cost
effectiveness that can be used to assess the appropriateness of program scope (i.e. level of
funding) for General Rate Case proceedings. Additional tests, if constructed from the net
present worth in conformance with the equations designated in this manual, could prove
useful as ameans of devel oping methodol ogies that will address issues such as the optimal
timing and scope of demand-side management programs in the context of overall resource
planning.

BALANCING THE TESTS

The tests set forth in this manual are not intended to be used individually or inisolation. The
results of tests that measure efficiency, such as the Total Resource Cost Test, the Societal
Test, and the Program Administrator Cost Test, must be compared not only to each other but
also to the Ratepayer Impact Measure Test. This multi-perspective approach will require
program administrators and state agencies to consider tradeoffs between the various tests.
Issues related to the precise weighting of each test relative to other tests and to developing
formulas for the definitive balancing of perspectives are outside the scope of this manual.
The manual, however, does provide a brief description of the strengths and weaknesses of
each test (Chapters 2, 3, 4, and 5) to assist usersin qualitatively weighing test results.

LIMITATIONS: EXTERNALITY VALUES AND POLICY RULES

Thelist of externalitiesidentified in Chapter 4, page 27, in the discussion on the Societal
version of the Total Resource Cost test is broad, illustrative and by no means exhaustive.
Traditionally, implementing agencies have independently determined the details such asthe
components of the externalities, the externality values and the policy rules which specify the
contexts in which the externalities and the tests are used.
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EXTERNALITY VALUES

The values for the externalities have not been provided in the manual. There are separate
studies and methodologies to arrive at these values. There are also separate processes
instituted by implementing agencies before such values can be adopted formally.

POLICY RULES

The appropriate choice of inputs and input components vary by program area and project.

For instance, low income programs are evaluated using a broader set of non-energy benefits
that have not been provided in detail in this manual. Implementing agencies traditionally
have had the discretion to use or to not use these inputs and/or benefits on a project- or
program-specific basis. The policy rules that specify the contextsin which it is appropriate to
use the externalities, their components, and tests mentioned in this manual are an integral part
of any cost-effectiveness evaluation. These policy rules are not a part of this manual.

To summarize, the manual provides the methodology and the cost-benefit calculations only.
The implementing agencies (such as the California Public Utilities Commission and the
California Energy Commission) have traditionally utilized open public processesto
incorporate the diverse views of stakeholders before adopting externality values and policy
rules which are an integral part of the cost-effectiveness evaluation.
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Chapter 2

PARTICIPANT TEST

DEFINITION

The Participants Test is the measure of the quantifiable benefits and costs to the customer
due to participation in a program. Since many customers do not base their decision to
participate in a program entirely on quantifiable variables, this test cannot be a complete
measure of the benefits and costs of a program to a customer.

BENEFITS AND COSTS

The benefits of participation in a demand-side program include the reduction in the
customer's utility bill(s), any incentive paid by the utility or other third parties, and any
federal, state, or local tax credit received. The reductions to the utility bill(s) should be
calculated using the actual retail rates that would have been charged for the energy service
provided (electric demand or energy or gas). Savings estimates should be based on gross
savings, as opposed to net energy savings'.

In the case of fuel substitution programs, benefits to the participant also include the avoided
capital and operating costs of the equipment/appliance not chosen. For load building
programs, participant benefits include an increase in productivity and/or service, whichis
presumably equal to or greater than the productivity/ service without participating. The
inclusion of these benefitsis not required for this test, but if they are included then the
societal test should also be performed.

The costs to a customer of program participation are all out-of-pocket expenses incurred as a
result of participating in a program, plus any increases in the customer's utility bill(s). The
out-of-pocket expenses include the cost of any equipment or materials purchased, including
salestax and installation; any ongoing operation and maintenance costs; any removal costs
(less salvage value); and the value of the customer's time in arranging for the installation of
the measure, if significant.

! Gross energy savings are considered to be the savings in energy and demand seen by the participant at the
meter. These are the appropriate program impacts to calculate bill reductions for the Participant Test. Net
savings are assumed to be the savings that are attributable to the program. That is, net savings are gross savings
minus those changes in energy use and demand that would have happened even in the absence of the program.
For fuel substitution and load building programs, gross-to-net considerations account for the impacts that would
have occurred in the absence of the program.
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HOW THE RESULTS CAN BE EXPRESSED

The results of thistest can be expressed in four ways: through a net present value per average
participant, a net present value for the total program, a benefit-cost ratio or discounted
payback. The primary means of expressing test results is net present value for the total
program; discounted payback, benefit-cost ratio, and per participant net present value are
secondary tests.

The discounted payback is the number of yearsit takes until the cumulative discounted
benefits equal or exceed the cumulative discounted costs. The shorter the discounted
payback, the more attractive or beneficial the program is to the participants. Although
"payback period" is often defined as undiscounted in the textbooks, a discounted payback
period is tésed here to approximate more closely the consumer's perception of future benefits
and costs.

Net present value (NPVp) gives the net dollar benefit of the program to an average
participant or to all participants discounted over some specified time period. A net present
value above zero indicates that the program is beneficial to the participants under this test.

The benefit-cost ratio (BCRp) isthe ratio of the total benefits of a program to the total costs
discounted over some specified time period. The benefit-cost ratio gives a measure of a
rough rate of return for the program to the participants and is also an indication of risk. A
benefit-cost ratio above one indicates a beneficial program.

STRENGTHS OF THE PARTICIPANT TEST

The Participants Test gives agood "first cut" of the benefit or desirability of the program to
customers. Thisinformation is especially useful for voluntary programs as an indication of
potential participation rates.

For programs that involve a utility incentive, the Participant Test can be used for program
design considerations such as the minimum incentive level, whether incentives are really
needed to induce participation, and whether changes in incentive levels will induce the
desired amount of participation.

These test results can be useful for program penetration analyses and developing program
participation goal's, which will minimize adverse ratepayer impacts and maximize benefits.

For fuel substitution programs, the Participant Test can be used to determine whether
program participation (i.e. choosing one fuel over another) will be in the long-run best
interest of the customer. The primary means of establishing such assurances is the net present
value, which looks at the costs and benefits of the fuel choice over the life of the equipment.

2 |t should be noted that if a demand-side program is beneficial to its participants (NPVp > 0 and BCRp > 1.0)
using a particular discount rate, the program has an internal rate of return (IRR) of at least the value of the
discount rate.
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WEAKNESSES OF THE PARTICIPANT TEST

None of the Participant Test results (discounted payback, net present value, or benefit-cost
ratio) accurately capture the complexities and diversity of customer decision-making
processes for demand-side management investments. Until or unless more is known about
customer attitudes and behavior, interpretations of Participant Test results continue to require
considerable judgment. Participant Test results play only a supportive role in any assessment
of conservation and load management programs as alternatives to supply projects.

FORMULAE
The following are the formulas for discounted payback, the net present value (NPVp) and the
benefit-cost ratio (BCRp) for the Participant Test.

NPVp = Bp- Cp
NPVavp = (Bp- Cp)/P
BCRp = Bp/ Cp
DPp = Min j such that Bj > Cj
Where
NPVp = Net present value to all participants
NPVavp = Net present value to the average participant
BCRp = Benefit-cost ratio to participants
DPp = Discounted payback in years
Bp = NPV of benefit to participants
Cp = NPV of costs to participants
Bj = Cumulative benefits to participantsin year |
C = Cumulative costs to participantsin year |
P = Number of program participants
J = First year in which cumulative benefits are cumulative costs.
d = Interest rate (discount)

The Benefit (Bp) and Cost (Cp) terms are further defined as follows:

N BR +TC, +INC, & AB, +PA,
BP = t at t
Z (L+d) z (L+d)

t=1

BRt = Bill reductionsin year t
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Bit = Bill increasesin year t

TCt = Tax creditsin year t

INCt = Incentives paid to the participant by the sponsoring utility in year 3
PCt = Participant costsin year t to include:

Initial capital costs, including sales tax*

Ongoing operation and maintenance costs include fuel cost
Removal costs, less salvage value

Value of the customer'stime in arranging for installation, if
significant

PACat = Participant avoided costsin year t for alternate fuel devices (costs of
devices not chosen)
Abat =  Avoided bill from alternate fuel in year t

The first summation in the Bp equation should be used for conservation and load
management programs. For fuel substitution programs, both the first and second summations
should be used for Bp.

Note that in most cases, the customer bill impact terms (BRt, Blt, and ABg) 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:

' |
BR =Y (AEG, x AC: E, xK, )+ D _(ADG, x AC: D, x K, ) + OBR

i=1 i=1

ABxz = (UseBRtformula, but with rates and costing periods appropriate for the alternate
fuel utility)

| |
Bl, =Y (AEG, x AC: E; x (K, —1))+ > _(ADG, x AC: D; x (K;, —1)) + OBI,

i=1 i=1

Where:

% Some difference of opinion exists as to what should be called an incentive. The term can be interpreted
broadly to include almost anything. Direct rebates, interest payment subsidies, and even energy audits can be
called incentives. Operationally, it is necessary to restrict the term to include only dollar benefits such as rebates
or rate incentives (monthly bill credits). Information and services such as audits are not considered incentives
for the purposes of these tests. If the incentive is to offset a specific participant cost, as in a rebate-type
incentive, the full customer cost (before the rebate must be included in the PC; term

* 1f money is borrowed by the customer to cover this cost, it may not be necessary to calculate the annual
mortgage and discount this amount if the present worth of the mortgage payments equals the initial cost. This
occurs when the discount rate used is equal to the interest rate of the mortgage. If the two rates differ (e.g., a
loan offered by the utility), then the stream of mortgage payments should be discounted by the discount rate
chosen.
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AEG;; = Reduction in gross energy usein costing period i in year t
ADG;; = Reduction in gross billing demand in costing period i in year t
AC:Ej = Rate charged for energy in costing period i in year t
ACDy; = Rate charged for demand in costing period i in year t
Kit = 1 when AEGit or ADGit is positive (areduction) in costing period i in
year t, and zero otherwise
OBR; = Other hill reductions or avoided bill payments (e.g.,, customer charges,
standby rates).
OBl Other hill increases (i.e. customer charges, standby rates).

I Number of periods of participant’s participation

In load management programs such as TOU rates and air-conditioning cycling, there are
often no direct customer hardware costs. However, attempts should be made to quantify
indirect costs customers may incur that enable them to take advantage of TOU rates and
similar programs.

If no customer hardware costs are expected or estimates of indirect costs and value of service

are unavailable, it may not be possible to calculate the benefit-cost ratio and discounted
payback period.
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Chapter 3

THE RATEPAYER IMPACT MEASURE TEST®

DEFINITION

The Ratepayer Impact Measure (RIM) test measures what happens to customer bills or rates
due to changes in utility revenues and operating costs caused by the program. Rates will go
down if the change in revenues from the program is greater than the change in utility costs.
Conversely, rates or billswill go up if revenues collected after program implementation are
less than the total costs incurred by the utility in implementing the program. This test
indicates the direction and magnitude of the expected change in customer bills or rate levels.

BENEFITS AND COSTS

The benefits calculated in the RIM test are the savings from avoided supply costs. These
avoided costs include the reduction in transmission, distribution, generation, and capacity
costs for periods when load has been reduced and the increase in revenues for any periodsin
which load has been increased. The avoided supply costs are areduction in total costs or
revenue requirements and are included for both fuels for afuel substitution program. The
increase in revenues are also included for both fuels for fuel substitution programs. Both the
reductions in supply costs and the revenue increases should be calculated using net energy
savings.

The costs for this test are the program costs incurred by the utility, and/or other entities
incurring costs and creating or administering the program, the incentives paid to the
participant, decreased revenues for any periods in which load has been decreased and
increased supply costs for any periods when load has been increased. The utility program
costs include initial and annual costs, such as the cost of equipment, operation and
maintenance, installation, program administration, and customer dropout and removal of
equipment (less salvage value). The decreases in revenues and the increases in the supply
costs should be calculated for both fuels for fuel substitution programs using net savings.

HOW THE RESULTS CAN BE EXPRESSED

The results of thistest can be presented in several forms: the lifecycle revenue impact (cents
or dollars) per kWh, kW, therm, or customer; annual or first-year revenue impacts (cents or
dollars per kWh, kW, therms, or customer); benefit-cost ratio; and net present value. The
primary units of measurement are the lifecycle revenue impact, expressed as the changein
rates (cents per kWh for electric energy, dollars per kW for electric capacity, cents per therm
for natural gas) and the net present value. Secondary test results are the lifecycle revenue

® The Ratepayer Impact Measure Test has previously been described under what was caled the
"Non-Participant Test." The Non-Participant Test has also been called the "Impact on Rate Levels Test."
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impact per customer, first-year and annual revenue impacts, and the benefit-cost ratio.
LRIrm valuesfor programs affecting electricity and gas should be calculated for each fuel
individually (cents per kWh or dollars per kW and cents per therm) and on a combined gas
and electric basis (cents per customer).

The lifecycle revenue impact (LRI) is the one-time change in rates or the bill change over the
life of the program needed to bring total revenuesin line with revenue requirements over the
life of the program. The rate increase or decrease is expected to be put into effect in the first
year of the program. Any successive rate changes such as for cost escalation are made from
there. Thefirst-year revenue impact (FRI) isthe change in ratesin the first year of the
program or the bill change needed to get total revenues to match revenue requirements only
for that year. The annual revenue impact (ARI) isthe series of differences between revenues
and revenue requirements in each year of the program. This series shows the cumulative rate
change or bill changein ayear needed to match revenues to revenue requirements. Thus, the
ARIRIM for year six per kWh is the estimate of the difference between present rates and the
rate that would be in effect in year six due to the program. For results expressed as lifecycle,
annual, or first-year revenue impacts, negative results indicate favorable effects on the bills
of ratepayers or reductions in rates. Positive test result values indicate adverse bill impacts or
rate increases.

Net present value (NPVrim) gives the discounted dollar net benefit of the program from the
perspective of rate levels or bills over some specified time period. A net present value above
zero indicates that the program will benefit (lower) rates and bills.

The benefit-cost ratio (BCR RIM) isthe ratio of the total benefits of a program to the total
costs discounted over some specified time period. A benefit-cost ratio above one indicates
that the program will lower rates and bills.

STRENGTHS OF THE RATEPAYER IMPACT MEASURE (RIM) TEST

In contrast to most supply options, demand-side management programs cause a direct shift in
revenues. Under many conditions, revenues lost from DSM programs have to be made up by
ratepayers. The RIM test isthe only test that reflects this revenue shift along with the other
costs and benefits associated with the program.

An additional strength of the RIM test is that the test can be used for all demand-side
management programs (conservation, load management, fuel substitution, and load building).
This makes the RIM test particularly useful for comparing impacts among demand-side
management options.

Some of the units of measurement for the RIM test are of greater value than others,
depending upon the purpose or type of evaluation. The lifecycle revenue impact per customer
isthe most useful unit of measurement when comparing the merits of programs with highly
variable scopes (e.g.,, funding levels) and when analyzing a wide range of programs that
include both electric and natural gas impacts. Benefit-cost ratios can aso be very useful for
program design evaluations to identify the most attractive programs or program elements.
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If comparisons are being made between a program or group of conservation/load
management programs and a specific resource project, lifecycle cost per unit of energy and
annual and first-year net costs per unit of energy are the most useful way to express test
results. Of course, this requires developing lifecycle, annual, and first-year revenue impact
estimates for the supply-side project.

WEAKNESSES OF THE RATEPAYER IMPACT MEASURE (RIM) TEST
Results of the RIM test are probably less certain than those of other tests because the test is
sensitive to the differences between long-term projections of marginal costs and long-term
projections of rates, two cost streams that are difficult to quantify with certainty.

RIM test results are also sensitive to assumptions regarding the financing of program costs.
Sensitivity analyses and interactive analyses that capture feedback effects between system
changes, rate design options, and alternative means of financing generation and non-
generation options can help overcome these limitations. However, these types of analyses
may be difficult to implement.

An additional caution must be exercised in using the RIM test to evaluate afuel substitution
program with multiple end use efficiency options. For example, under conditions where
marginal costs are less than average costs, a program that promotes an inefficient appliance
may give amore favorable test result than a program that promotes an efficient appliance.
Though the results of the RIM test accurately reflect rate impacts, the implications for long-
term conservation efforts need to be considered.

Formulae: The formulae for the lifecycle revenue impact (LRI RIM)' net present value
(NPV RIM), benefit-cost ratio (BCR RIM)' the first-year revenue impacts and annual
revenue impacts are presented below:

LRIRIM = (CRIM-BRIM)/E

FRIRIM = (CRIM-BRIM)/E fort=1

ARIRIMt = FRIRIM fort=1

= (CRIMt - BRIMt )/Et fort=2, ............. N

NPVRIM = BRIM-CRIM

BCRRIM® =  BRIM/CRIM where:

LRIRIM =  Lifecyclerevenueimpact of the program per unit of energy (kWh or therm) or demand (kW) (the one-time
change in rates) or per customer (the change in customer bills over the life of the program). (Note: An
appropriate choice of kWh, therm, kW, and customer should be made)

FRIRIM =  First-year revenue impact of the program per unit of energy, demand, or per customer.

ARIRIM =  Stream of cumulative annual revenue impacts of the program per unit of energy, demand, or per customer.
(Note: Thetermsin the ARI formula are not discounted; thus they are the nominal cumulative revenue impacts.
Discounted cumulative revenue impacts may be calculated and submitted if they are indicated as such. Note also
that the sum of the discounted stream of cumulative revenue impacts does not equal the LRI RIM")

NPVRIM = Net present value levels
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BCRRIM = Benefit-cost ratio for rate levels

BRIM = Benefitsto rate levels or customer bills

CRIM = Coststoratelevels or customer bills

E = Discounted stream of system energy sales (kWh or therms) or demand sales (kW) or first-year customers. (See

Appendix D for a description of the derivation and use of thisterm in the LRIRIM test.)
The Brim and Crim terms are further defined as follows:

UAC, +RG, X
R'MZ @+d)? Z 1+d) =

t=1 t=1

Y UIC, +RL, +PRC, +INC, &
CRIMZ t (:It-_l_d)t—lt z 1+d)tl

t=1 :1

== Z:(1+ d)*

t=1
Where:
UACt = Utility avoided supply costsin year t
UICt = Utility increased supply costsin year t
RGt = Revenue gain from increased salesin year t
RLt = Revenuelossfrom reduced salesin year t
PRCt = Program Administrator program costsin year t
Et = System salesin kWh, kW or thermsin year t or first year customers
UACat = Utility avoided supply costs for the alternate fuel in year t
Rlat = Revenue loss from avoided bill paymentsfor aternate fuel in year t (i.e., device not chosen in afuel substitution

program)

For fuel substitution programs, the first term in the B RIM and C RIM equations represents
the sponsoring utility (electric or gas), and the second term represents the alternate utility.
The RIM test should be calculated separately for electric and gas and combined electric and
gas.

The utility avoided cost terms (UAC;, UIC;, and UACy) are further determined by costing
period to reflect time-variant costs of supply:

| |
UCA =D (AEN, xMC: E, xK;)+ > (ADN, xMC: D, xK,)
i=1 i=1

UAC4x = (Use UACt formula, but with marginal costs and costing periods appropriate
for the alternate fuel utility.)

| |
UIC, > (AEN, x MC: E; x (K, 1)) + > (ADN; x MC: D x (K, - 1))
i=1 i=1

Where:
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[Only terms not previously defined are included here.]

AENIt = Reduction in net energy usein costing period i in year t

ADNit = Reduction in net demand in costing period i in year t
MC:Eit = Marginal cost of energy in costing period i in year t
MC:Dit = Margina cost of demand in costing period i in year t

The revenue impact terms (RG;, RL;, and RL 4 ) are parallel to the bill impact termsin the
Participant Test. The terms are calculated exactly the same way with the exception that the
net impacts are used rather than gross impacts. If a net-to-grossratio is used to differentiate
gross savings from net savings, the revenue terms and the participant's bill terms will be
related as follows:

RGt = BIt * (net-to-gross ratio)
RLt = BRt * (net-to-grossratio)
Rlat = Abat * (net-to-gross ratio)
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Chapter 4

TOTAL RESOURCE COST TEST®

DEFINITION

The Total Resource Cost Test measures the net costs of a demand-side management program
as aresource option based on the total costs of the program, including both the participants
and the utility's costs.

The test is applicable to conservation, load management, and fuel substitution programs. For
fuel substitution programs, the test measures the net effect of the impacts from the fuel not
chosen versus the impacts from the fuel that is chosen as aresult of the program. TRC test
results for fuel substitution programs should be viewed as a measure of the economic
efficiency implications of the total energy supply system (gas and electric).

A variant on the TRC test isthe Societal Test. The Societal Test differs from the TRC test in
that it includes the effects of externalities (e.g.,, environmental, national security), excludes
tax credit benefits, and uses a different (societal) discount rate.

Benefits and Costs: This test represents the combination of the effects of a program on both
the customers participating and those not participating in a program. In asenseg, it isthe
summation of the benefit and cost terms in the Participant and the Ratepayer |mpact Measure
tests, where the revenue (bill) change and the incentive terms intuitively cancel (except for
the differencesin net and gross savings).

The benefits calculated in the Total Resource Cost Test are the avoided supply costs, the
reduction in transmission, distribution, generation, and capacity costs valued at marginal cost
for the periods when there is aload reduction. The avoided supply costs should be cal culated
using net program savings, savings net of changes in energy use that would have happened in
the absence of the program. For fuel substitution programs, benefits include the avoided
device costs and avoided supply costs for the energy, using equipment not chosen by the
program participant.

The costsin this test are the program costs paid by both the utility and the participants plus
the increase in supply costs for the periods in which load isincreased. Thus all equipment
costs, installation, operation and maintenance, cost of removal (less salvage value), and
administration costs, no matter who pays for them, are included in thistest. Any tax credits
are considered areduction to costs in this test. For fuel substitution programs, the costs also
include the increase in supply costs for the utility providing the fuel that is chosen as aresult
of the program.

® This test was previously called the All Ratepayers Test
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How the Results Can be Expressed

The results of the Total Resource Cost Test can be expressed in several forms: as anet
present value, a benefit-cost ratio, or as alevelized cost. The net present value is the primary
unit of measurement for this test. Secondary means of expressing TRC test results are a
benefit-cost ratio and levelized costs. The Societal Test expressed in terms of net present
value, a benefit-cost ratio, or levelized costs is also considered a secondary means of
expressing results. Levelized costs as a unit of measurement are inapplicable for fuel
substitution programs, since these programs represent the net change of alternative fuels
which are measured in different physical units (e.g.,, KWh or therms). Levelized costs are
also not applicable for load building programs.

Net present value (NPVTRC) is the discounted value of the net benefits to thistest over a
specified period of time. NPVTRC is ameasure of the change in the total resource costs due
to the program. A net present value above zero indicates that the program is aless expensive
resource than the supply option upon which the marginal costs are based.

The benefit-cost ratio (BCRTRC) isthe ratio of the discounted total benefits of the program
to the discounted total costs over some specified time period. It gives an indication of the rate
of return of this program to the utility and its ratepayers. A benefit-cost ratio above one
indicates that the program is beneficia to the utility and its ratepayers on atotal resource cost
basis.

Thelevelized cost is ameasure of the total costs of the program in aform that is sometimes
used to estimate costs of utility-owned supply additions. It presents the total costs of the
program to the utility and its ratepayers on a per kilowatt, per kilowatt hour, or per therm
basis levelized over the life of the program.

The Societal Test is structurally similar to the Total Resource Cost Test. It goes beyond the
TRC test in that it attempts to quantify the change in the total resource costs to society asa
whole rather than to only the service territory (the utility and its ratepayers). In taking
society's perspective, the Societal Test utilizes essentially the same input variables as the
TRC Tegt, but they are defined with a broader societal point of view. More specificaly, the
Societal Test differsfrom the TRC Test in at least one of five ways. First, the Societal Test
may use higher marginal costs than the TRC test if a utility faces marginal costs that are
lower than other utilitiesin the state or than its out-of-state suppliers. Marginal costs used in
the Societal Test would reflect the cost to society of the more expensive alternative
resources. Second, tax credits are treated as a transfer payment in the Societal Test, and thus
are left out. Third, in the case of capital expenditures, interest payments are considered a
transfer payment since society actually expends the resources in the first year. Therefore,
capital costs enter the calculationsin the year in which they occur. Fourth, a societal discount
rate should be used” Finally, Marginal costs used in the Societal Test would also contain
externality costs of power generation not captured by the market system. An illustrative and
by no means exhaustive list of ‘externalities and their components’ is given below (Refer to

7 Many economists have pointed out that use of amarket discount rate in social cost-benefit analysis undervalues the interests of future generations. Yet if amarket discount

rate is not used, comparisons with alternative investments are difficult to make.
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the Limitations section for elaboration.) These values are also referred to as ‘adders’
designed to capture or internalize such externalities. The list of potential adders would
include for example:

The benefit of avoided environmental damage: The CPUC policy specifies two ‘adders’ to
internalize environmental externalities, one for electricity use and one for natural gas use.
Both are statewide average values. These adders are intended to help distinguish between
cost-effective and non cost-effective energy-efficiency programs. They apply to an average
supply mix and would not be useful in distinguishing among competing supply options. The
CPUC dlectricity environmental adder is intended to account for the environmental damage
from air pollutant emissions from power plants. The CPUC-adopted adder isintended to
cover the human and material damage from sulfur oxides (SOX), nitrogen oxides (NOX),
volatile organic compounds (VOC, sometimes called reactive organic gases or ROG),
particulate matter at or below 10 micron diameter (PM10), and carbon. The adder for natural
gasisintended to account for air pollutant emissions from the direct combustion of the gas.
In the CPUC policy guidance, the adders are included in the tabulation of the benefits of
energy efficiency programs. They represent reduced environmental damage from displaced
electricity generation and avoided gas combustion. The environmental damage is the result of
the net change in pollutant emissionsin the air basins, or regions, in which thereis an
impact. Thischangeisthe result of direct changesin powerplant or natural gas combustion
emission resulting from the efficiency measures, and changes in emissions from other
sources, that result from those direct changes in emissions.

The benefit of avoided transmission and distribution costs — energy efficiency measures that
reduce the growth in peak demand would decrease the required rate of expansion to the
transmission and distribution network, eliminating costs of constructing and maintaining new
or upgraded lines.

The benefit of avoided generation costs — energy efficiency measures reduce consumption
and hence avoid the need for generation. This would include avoided energy costs, capacity
costsand T&D line

The benefit of increased system reliability: The reductionsin demand and peak |oads from
customers opting for self generation, provide reliability benefits to the distribution systemin
the forms of

Avoided costs of supply disruptions

Benefits to the economy of damage and control costs avoided by customers and industriesin
the digital economy that need greater than 99.9 level of reliable electricity service from the
central grid

Marginally decreased System Operator’s costs to maintain a percentage reserve of electricity
supply above the instantaneous demand

Benefits to customers and the public of avoiding blackouts.

Non-energy benefits: Non-energy benefits might include arange of program-specific benefits
such as saved water in energy-efficient washing machines or self generation units, reduced
waste streams from an energy-efficient industrial process, etc.
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Non-energy benefits for low income programs: The low income programs are social
programs which have a separate list of benefitsincluded in what is known as the ‘low income
public purpose test’. Thistest and the sepcific benefits associated with thistest are outside
the scope of this manual.

Benefits of fuel diversity include considerations of the risks of supply disruption, the effects
of price volatility, and the avoided costs of risk exposure and risk management.

Strengths of the Total Resource Cost Test

The primary strength of the Total Resource Cost (TRC) test isits scope. The test includes
total costs (participant plus program administrator) and also has the potential for capturing
total benefits (avoided supply costs plus, in the case of the societal test variation,
externalities). To the extent supply-side project evaluations also include total costs of
generation and/or transmission, the TRC test provides a useful basis for comparing demand-
and supply-side options.

Sincethistest treats incentives paid to participants and revenue shifts as transfer payments
(from all ratepayers to participants through increased revenue requirements), the test results
are unaffected by the uncertainties of projected average rates, thus reducing the uncertainty
of the test results. Average rates and assumptions associated with how other options are
financed (analogous to the issue of incentives for DSM programs) are also excluded from
most supply-side cost determinations, again making the TRC test useful for comparing
demand-side and supply-side options.

Weakness of the Total Resource Cost Test

The treatment of revenue shifts and incentive payments as transfer payments, identified
previously as a strength, can also be considered aweakness of the TRC test. Whileit istrue
that most supply-side cost analyses do not include such financial issues, it can be argued that
DSM programs should include these effects since, in contrast to most supply options, DSM
programs do result in lost revenues.

In addition, the costs of the DSM "resource” in the TRC test are based on the total costs of
the program, including costs incurred by the participant. Supply-side resource options are
typically based only on the costs incurred by the power suppliers.

Finally, the TRC test cannot be applied meaningfully to load building programs, thereby
limiting the ability to use this test to compare the full range of demand-side management
options.

Formulas
The formulas for the net present value (NPVtrc)' the benefit-cost ratio (BCRrrc and
levelized costs are presented below:

NPVTRC
BCRTRC

BTRC - CTRC
BTRC/CTRC
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LCTRC = LCRC/IMP
Where:

NPVTRC = Net present value of total costs of the resource

BCRTRC = Benefit-cost ratio of total costs of the resource

LCTRC = Levelized cost per unit of the total cost of the resource
(cents per kWh for conservation programs; dollars per KW for load management programs)

BTRC = Benefits of the program

CTRC = Costs of the program

LCRC = Total resource costs used for levelizing

IMP = Total discounted load impacts of the program

PCN = Net Participant Costs

The Btre Crre LCRC, and IMP terms are further defined as follows;

N UAC, +TC N UAC, + PAC,
BTRC = 2 . 1 -+ Z S 1 t
= (1+d) t=1 (1+d)

N PRC, + PCN, +UIC
CTRC =)’ t(1+d)tt-l :
t=1

N PRC, + PCN, - TC
LCRC = Z t(1_’_ d)t—tl t
t=1

IMP = i{(iAENn)or (ADN,, where| = peak period)}

t=1 i=1

(1+d)
[All terms have been defined in previous chapters.]

The first summation in the BTRC equation should be used for conservation and load
management programs. For fuel substitution programs, both the first and second summations
should be used.
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Chapter 5

Program Administrator Cost Test

Definition

The Program Administrator Cost Test measures the net costs of a demand-side management
program as a resource option based on the costs incurred by the program administrator
(including incentive costs) and excluding any net costs incurred by the participant. The
benefits are similar to the TRC benefits. Costs are defined more narrowly.

Benefits and Costs

The benefits for the Program Administrator Cost Test are the avoided supply costs of energy
and demand, the reduction in transmission, distribution, generation, and capacity valued at
marginal costs for the periods when there is aload reduction. The avoided supply costs
should be calculated using net program savings, savings net of changesin energy use that
would have happened in the absence of the program. For fuel substitution programs, benefits
include the avoided supply costs for the energy-using equipment not chosen by the program
participant only in the case of a combination utility where the utility provides both fuels.

The costs for the Program Administrator Cost Test are the program costs incurred by the
administrator, the incentives paid to the customers, and the increased supply costs for the
periodsin which load isincreased. Administrator program costs include initial and annual
costs, such asthe cost of utility equipment, operation and maintenance, installation, program
administration, and customer dropout and removal of equipment (less salvage value). For
fuel substitution programs, costs include the increased supply costs for the energy-using
equipment chosen by the program participant only in the case of a combination utility, as
above.

In thistest, revenue shifts are viewed as a transfer payment between participants and all
ratepayers. Though a shift in revenue affects rates, it does not affect revenue requirements,
which are defined as the difference between the net marginal energy and capacity costs
avoided and program costs. Thus, if NPVpa> 0 and NPVRIM < 0, the administrator’s
overall total costs will decrease, although rates may increase because the sales base over
which revenue requirements are spread has decreased.

How the Results Can be Expressed

The results of this test can be expressed either as a net present value, benefit-cost ratio, or
levelized costs. The net present value is the primary test, and the benefit-cost ratio and
levelized cost are the secondary tests.

Net present value (NPVpa) is the benefit of the program minus the administrator's costs,
discounted over some specified period of time. A net present value above zero indicates that
this demand-side program would decrease costs to the administrator and the utility.
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The benefit-cost ratio (BCRpa) isthe ratio of the total discounted benefits of a program to the
total discounted costs for a specified time period. A benefit-cost ratio above one indicates
that the program would benefit the combined administrator and utility's total cost situation.

The levelized cost is a measure of the costs of the program to the administrator in aform that
is sometimes used to estimate costs of utility-owned supply additions. It presents the costs of
the program to the administrator and the utility on per kilowatt, per kilowatt-hour, or per
therm basis levelized over the life of the program.

Strengths of the Program Administrator Cost Test

Aswith the Total Resource Cost test, the Program Administrator Cost test treats revenue
shifts as transfer payments, meaning that test results are not complicated by the uncertainties
associated with long-term rate projections and associated rate design assumptions. In contrast
to the Total Resource Cost test, the Program Administrator Test includes only the portion of
the participant's equipment costs that is paid for by the administrator in the form of an
incentive. Therefore, for purposes of comparison, costs in the Program Administrator Cost
Test are defined similarly to those supply-side projects which aso do not include direct
customer costs.

Weaknesses of the Program Administrator Cost Test
By defining device costs exclusively in terms of costs incurred by the administrator, the
Program Administrator Cost test results reflect only a portion of the full costs of the resource.

The Program Administrator Cost Test shares two limitations noted previously for the Total
Resource Cost test: (1) by treating revenue shifts as transfer payments, the rate impacts are
not captured, and (2) the test cannot be used to evaluate load building programs.

Formulas
The formulas for the net present value, the benefit-cost ratio and levelized cost are presented
below:

NPV pa= Bpa- Cpa
BCRpa= Bpa/Cpa
LCpa = LCpa/IMP
Where:
NPVpa Net present value of Program Administrator costs
BCRpa Benefit-cost ratio of Program Administrator costs
LCpa Levelized cost per unit of Program Administrator cost of the resource
Bpa Benefits of the program
Cpa Costs of the program
LCpc Total Program Administrator costs used for levelizing

N UAC 4 UAC,
pa Z tt—l + Z tt—l
1 (1+d) w1 (1+d)
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_§ PRC,+ING, +UIG
L+ d)

t=1

ZN:PRC +INC,
(L+d)™

t=1

LCpc

[All variables are defined in previous chapters.]
The first summation in the Bpa equation should be used for conservation and load

management programs. For fuel substitution programs, both the first and second summations
should be used.
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Appendix A

Inputs to Equations and Documentation

A comprehensive review of procedures and sources for developing inputs is beyond the
scope of thismanual. It would also be inappropriate to attempt a compl ete standardization of
techniques and procedures for developing inputs for such parameters as load impacts,
marginal costs, or average rates. Nevertheless, a series of guidelines can help to establish
acceptable procedures and improve the chances of obtaining reasonable levels of consistent
and meaningful cost-effectiveness results. The following "rules’ should be viewed as
appropriate guidelines for developing the primary inputs for the cost-effectiveness equations
contained in this manual:

In the past, Marginal costs for electricity were based on production cost model simulations
that clearly identify key assumptions and characteristics of the existing generation system as
well as the timing and nature of any generation additions and/or power purchase agreements
in the future. With a deregulated market for wholesale electricity, marginal costs for electric
generation energy should be based on forecast market prices, which are derived from recent
transactions in California energy markets. Such transactions could include spot market
purchases as well as longer term bilateral contracts and the marginal costs should be
estimated based on components for energy as well as demand and/or capacity costs asis
typical for these contracts.

In the case of submittalsin conjunction with a utility rate proceeding, average rates used in
DSM program cost-effectiveness eval uations should be based on proposed rates. Otherwise,
average rates should be based on current rate schedules. Evaluations based on alternative rate
designs are encouraged.

Time-differentiated inputs for electric marginal energy and capacity costs, average energy
rates, and demand charges, and electric load impacts should be used for (a) load management
programs, (b) any conservation program that involves afinancia incentive to the customer,
and (c) any Fuel Substitution or Load Building program. Costing periods used should
include, at aminimum, summer and winter, on-, and off-peak; further disaggregation is
encouraged.

When program participation includes customers with different rate schedules, the average
rate inputs should represent an average weighted by the estimated mix of participation or
impacts. For General Rate Case proceedingsit is likely that each major rate class within each
program will be considered as program elements requiring separate cost-effectiveness
analyses for each measure and each rate class within each program.

Program administration cost estimates used in program cost-effectiveness analyses should
exclude costs associated with the measurement and evaluation of program impacts unless the
Costs are a necessary component to administer the program.

For DSM programs or program elements that reduce e ectricity and natural gas consumption,
costs and benefits from both fuels should be included.
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The devel opment and treatment of load impact estimates should distinguish between gross
(i.e., impacts expected from the installation of a particular device, measure, appliance) and
net (impacts adjusted to account for what would have happened anyway, and therefore not
attributable to the program). Load impacts for the Participants test should be based on gross,
whereas for all other tests the use of net is appropriate. Gross and net program impact
considerations should be applied to al types of demand-side management programs,
although in some instances there may be no difference between gross and net.

The use of sensitivity analysis, i.e. the calculation of cost-effectiveness test results using
aternative input assumptions, is encouraged, particularly for the following programs. new
programs, programs for which authorization to substantially change direction is being sought
(e.g.,, termination, significant expansion), major programs which show marginal cost-
effectiveness and/or particular sensitivity to highly uncertain input(s).

The use of many of these guidelinesisillustrated with examples of program cost
effectiveness contained in Appendix B.
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Appendix B
SUMMARY OF EQUATIONS AND GLOSSARY OF SYMBOLS

BASIC EQUATIONS

Participant Test

NPVP = BP-CP

NPVavp = (BP-CP)/P

BCRP = BPICP

DPP = minj suchthat Bj > Cj

Ratepayer Impact Measure Test

LRIRIM = (CRIM-BRIM)/E
FRIRIM = (CRIM-BRIM)/Efort=1
ARIRIMt = FRIRIM fort=1
= (CRIMt- BRIMt )/Etfor t=2,... N
NPVRIM = BRIM —CRIM
BCRRIM = BRIM /CRIM

Total Resource Cost Test

NPVTRC = BTRC-CTRC
BCRTRC = BTRC/CTRC
LCTRC = LCRC/IMP

Program Administrator Cost Test

NPVpa = Bpa-Cpa
BCRpa = Bpa/Cpa
LCpa = LCpal/IMP
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BENEFITS AND COSTS

Participant Test

Bp = i BR +TC, + INC, N ZN: AB, + PAC,
t=1 @+d)"™ = Q+d)™

Z’\': PC, + B,
= (1+d)' =

Ratepayer Impact Measure Test
ZN:UAC + RG, Z UAC,,
o (L+ d)t * = (L+ d)til

NUIC, +RL +PRC +INC, & RL
C — t t t t + at
RIM ; (1+ d)t—l Z (1+ d)t—l

t=1

N

E=D T

= (1+ d) i

Total Resource Cost Test

N UAC, +TC, &L UAC, + PAC
= +
Bre = 2yt & @ra)?

at

ZN: PRC, + PCN, +UIC,
TRC — (1+ d)t—l

N PRC, + PCN, - TC
L — t t t
TRe ; 1+d)
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IMP =>"I (D_AEN,) or (ADN, where| = peak period)

t=1 i=1

L+ d)

Program Administrator Cost Test

N UAC,
_tz(1+o|)tl 21:1+o|)tl

N PRC, + INC, +UIC,
~ (L+d)™

t=

N PRC, + INC,

LCPA = —
= (1+d)”

GLOSSARY OF SYMBOLS

Abat = Avoided hill reductions on bill from aternate fuel in year t

AC:Dit = Ratecharged for demand in costing period i in year t

AC:Eit = Ratecharged for energy in costing period i in year t

ARIRIM = Stream of cumulative annual revenue impacts of the program per unit of energy, demand, or per customer. Note
that thetermsin the ARI formulaarenot  discounted, thus they are the nominal cumulative revenue impacts.
Discounted cumulative revenue impacts may be calculated and submitted if they are indicated as such. Note a so that the sum of the dist

BCRp = Benefit-cost ratio to participants

BCRRIM = Benefit-cost ratio for rate levels

BCRTRC = Benefit-cost ratio of total costs of the resource

BCRpa = Benefit-cost ratio of program administrator and utility costs

BIt = Bill increasesin year t

Bj = Cumulétive benefits to participantsin year j

Bp = Benéfit to participants

BRIM = Benefitsto rate levels or customer bills

BRt = Bill reductionsin year t

BTRC = Benefits of the program

Bpa = Benefits of the program

Cj = Cumulétive coststo participantsin year i

Cp = Coststo participants

CRIM = Coststoratelevelsor customer bills

CTRC = Costsof the program

Cpa = Costs of the program

D = discount rate

ADgit = Reduction in gross billing demand in costing period i in year t

ADnit = Reduction in net demand in costing period i in year t

DPp = Discounted payback in years

E = Discounted stream of system energy sales-(kWh or therms) or demand sales (kW) or first-year customers
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AEnit
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FRIRIM
IMP
INCt

Kit
LCRC
LCTRC
LCPA
Lcpa
LRIRIM

MC:Dit
MC:Eit
NPVavp
NPVP
NPVRIM
NPVTRC
NPVpa
OBt
OBRt

PACat
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Reduction in gross energy use in costing period i in year t

Reduction in net energy usein costing period i inyear t

System salesin kWh, kW or thermsin year t or first year customers

First-year revenue impact of the program per unit of energy, demand, or per customer.

Total discounted load impacts of the program

Incentives paid to the participant by the sponsoring utility inyeart First year in which cumulative benefits are >
cumulative costs.

1 when AEGit or ADGit is positive (areduction) in costing period i in year t, and zero otherwise
Total resource costs used for levelizing

Levelized cost per unit of the total cost of the resource

Total Program Administrator costs used for levelizing

Levelized cost per unit of program administrator cost of the resource

Lifecycle revenue impact of the program per unit of energy (kWh or therm) or demand (kW)-the one-time
change in rates-or per customer-the change in customer bills over the life of the program.
Marginal cost of demand in costing period i in year t

Marginal cost of energy in costing period i in year t

Net present value to the average participant

Net present value to all participants

Net present value levels

Net present value of total costs of the resource

Net present value of program administrator costs

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

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

Number of program participants

Participant avoided costs in year t for aternate fuel devices
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PCt = Participant costsin year t to include:
. Initial capital costs, including sales tax
e Ongoing operation and maintenance costs
. Removal costs, less salvage value
e  Valueof the customer'stimein arranging for installation, if significant

PRCt = Program Administrator program costsin year t

PCN = Net Participant Costs

RGt = Revenue gain from increased salesin year t

RLat = Revenueloss from avoided bill paymentsfor aternate fuel in year t (i.e., device not chosen in afuel substitution program)
RLt = Revenueloss from reduced salesin year t

TCt = Tax creditsinyeart

UACat = Utility avoided supply costs for the alternate fuel in year t

UACt = Utility avoided supply costsin year t

PAt = Program Administrator costsin year t

UICt = Utility increased supply costsin year t
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Appendix C.

DERIVATION OF RIM LIFECYCLE REVENUE IMPACT FORMULA
Most of the formulasin the manual are either self-explanatory or are explained in the text.
This appendix provides additional explanation for afew specific areas where the algebrawas
considered to be too cumbersome to include in the text.

RATE IMPACT MEASURE

The Ratepayer Impact Measure lifecycle revenue impact test (LRIRIM) is assumed to be the
one-time increase or decrease in rates that will re-equate the present valued stream of
revenues and stream of revenue requirements over the life of the program.

Rates are designed to equate long-term revenues with long-term costs or revenue
requirements. The implementation of a demand-side program can disrupt this equality by
changing one of the assumptions upon which it is based: the sales forecast. Demand-side
programs by definition change sales. This expected difference between the long-term
revenues and revenue requirementsiis calculated in the NPVRIM The amount which present
valued revenues are below present valued revenue requirements equals NPVRIM

The LRIRIM isthe change in rates that creates a change in the revenue stream that, when
present valued, equals the NPVRIM* If the utility raises (or lowers) its rates in the base year
by the amount of the LRIRIM' revenues over the term of the program will again equal
revenue requirements. (The other assumed changesin rates, implied in the escalation of the
rate values, are considered to remain in effect.)

Thus, the formulafor the LRIRIM is derived from the following equality where the present
value change in revenues due to the rate increase or decrease is set equal to the NPVRIM or
the revenue change caused by the program.

N LRI 4, % E,
~ NPV RIM
RV ; 1+d)"?

Since the LRIgv term does not have a time subscript, it can be removed from the summation,
and the formulais then:

N
- NPV =
RIM | im 21: (1+ d) 1

Rearranging terms, we then get:
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Thus,
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