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A Framework for Evaluating the Cost-Effectiveness of Demand Response was developed to
fulfill part of the Implementation Proposal for The National Action Plan on Demand
Response, a report to Congress jointly issued by the U.S. Department of Energy (DOE)
and the Federal Energy Regulatory Commission (FERC) in June 2011. Part of that
implementation proposal called for a “National Forum” on demand response to be
conducted by DOE and FERC.

Given the rapid development of the demand response industry, DOE and FERC decided
that a "virtual" project, convening state officials, industry representatives, members of a
National Action Plan Coalition, and experts from research organizations to work together
over a short, defined period to share ideas, examine barriers, and explore solutions for
demand response to deliver its benefits, would be more effective than an in-person
conference. Working groups were formed in the following four areas, with DOE funding
to support their efforts, focusing on key demand response technical, programmatic, and
policy issues:

1. Framework for evaluating the cost-effectiveness of demand response;

2. Measurement and verification for demand response resources;

3. Program design and implementation of demand response programs; and,
4

Assessment of analytical tools and methods for demand response.

Each working group has published either a final report or series of reports that
summarizes its view of what remains to be done in their subject area. This document is
one of those reports.

The Implementation Proposal, and the National Forum with its four working groups’
reports, is part of a larger effort called the National Action Plan for Demand Response.
The National Action Plan was issued by FERC in 2010 pursuant to section 529 of the
Energy Independence and Security Act of 2007. The National Action Plan is an action
plan for implementation, with roles for the private and public sectors, at the state,
regional and local levels, and is designed to meet three objectives:

1. Identify requirements for technical assistance to States to allow them to maximize
the amount of demand response resources that can be developed and deployed;

2. Design and identify requirements for implementation of a national
communications program that includes broad-based customer education and
support; and

3. Develop or identify analytical tools, information, model regulatory provisions,
model contracts, and other support materials for use by customers, states,
utilities, and demand response providers.



The content of this report does not imply an endorsement by the individuals or
organizations that are participating in NAPDR Working Groups, or reflect the views,
policies, or otherwise of the U.S. Federal government.
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Economics), and Lisa Schwartz and John Shenot (Regulatory Assistance Project), for
Lawrence Berkeley National Laboratory, who is managing this work under a contract to
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Executive Summary

The Demand Response Cost-Effectiveness
Framework

Demand-side programs have different impacts on different parties. As a result, five cost-
effectiveness tests have been developed to consider demand-side program costs and
benefits from various perspectives. The California Standard Practice Manual has become
the industry standard for defining these tests and applying them to energy efficiency
programs. Table ES-1 summarizes some of the key implications of each of the five cost-
effectiveness tests.

We recommend the use of these five tests for the demand response program cost-
effectiveness framework. The cost-effectiveness framework that has successfully and
frequently been applied to energy efficiency programs is also appropriate for demand
response programs. The framework can be adopted for demand response purposes with
minimal, albeit important modifications, and this is becoming common practice in states
screening demand response programs for cost-effectiveness.

We use the five cost-effectiveness tests as our starting point for the framework, and then
discuss the ways in which costs and benefits of demand response programs might
require special consideration in applying the framework, as distinct from energy
efficiency programs (see Table ES-1). Although it is clear that the framework is
appropriate for assessing the cost-effectiveness of demand response programs, we note
that applying the framework is not a straightforward matter; the associated issues can be
extremely complex and occasionally contentious.

Table ES-1. The Five Principal Cost-Effectiveness Tests

Test

Key Question
Answered

Summary Approach

Implications

Societal Cost

Will total costs to
society decrease?

Includes the costs and
benefits experienced by all
members of society.

Most comprehensive
comparison but also hardest
to quantify.

Total Resource
Cost

Will the sum of
utility costs and
program
participants’ costs
decrease?

Includes the costs and
benefits experienced by all
utility customers, including
program participants and
non-participants

Includes the full incremental
cost of the demand-side
measure, including
participant cost and utility
cost.
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Will utility costs
decrease?

Program
Administrator

Includes the costs and
benefits that are
Cost experienced by the utility or
the program administrator.

Identifies impacts on utility
revenue requirements.
Provides information on
program delivery
effectiveness, i.e. benefits per
amount spent by the
program administrator.

Participant Will program
Cost participants’ costs
decrease?

Includes the costs and
benefits that are
experienced by the program
participants.

Provides distributional
information. Useful in
program design to improve
participation. Of limited use
for cost-effectiveness
screening.

Will utility rates
decrease?

Rate Impact
Measure

Includes the costs and
benefits that affect utility
rates, including program
administrator costs and
benefits and lost revenues.

Provides distributional
information. Useful in
program design to find
opportunities for broadening
programs. Of limited use for
cost-effectiveness screening.

Demand Response Program Costs

There are many different types of demand response program costs that must be
accounted for when evaluating cost-effectiveness. Table ES-2 provides a list of potential
demand response (DR) program costs, and indicates which of the costs should be
considered in each of the cost-effectiveness tests.

Table ES-2. Demand Response Program Costs

Cost Participant RIM PAC TRC Societal
Program Administrator Expenses -- Yes Yes Yes Yes
Program Administrator Capital Costs -- Yes Yes Yes Yes
Financial Incentive to Participant -- Yes Yes -- --
DR Measure Cost: Program Administrator -- Yes Yes Yes Yes
Contribution

DR Measure Cost: Participant Yes -- -- Yes Yes
Contribution

Participant Transaction Costs Yes -- -- Yes Yes
Participant Value of Lost Service Yes -- -- Yes Yes
Increased Energy Consumption -- Yes Yes Yes Yes
Lost Revenues to the Utility -- Yes -- -- --
Environmental Compliance Costs -- Yes Yes Yes Yes
Environmental Externalities -~ -~ -- -- Yes

Demand response programs sometimes result in costs that do not exist or are not as
significant for energy efficiency programs. For example participants may experience
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reduced electricity services as a result of curtailing load in a demand response program.
To the extent practical, this “value of lost service” should be factored into the cost-
effectiveness analyses. Similarly, the transaction costs associated with demand response
programs might be much higher than those associated with energy efficiency programs,
depending upon the program and the requirements placed upon the customer for
participation in the program. These two types of costs faced by participants are
extremely difficult to quantify accurately but are also very important to consider, because
they can significantly affect whether a demand response program will pass the
Participant Cost, TRC, or Societal Cost test.

Another cost that may need to be considered is the cost of increased electricity
consumption, for those programs that result in load shifting. Similarly, for those
programs that rely on customer back-up generators to assist with load curtailment, the
costs associated with operating those generators, including the environmental impacts,
should be considered in the cost-effectiveness analysis.

Demand Response Program Benefits

There are also many different types of demand response program benefits that should
be accounted for when evaluating cost-effectiveness. Table ES-3 provides a list of
potential demand response program benefits, and indicates which of the benefits should
be considered in each of the cost-effectiveness tests.

Table ES-3. Demand Response Program Benefits

Benefit Participant RIM PAC TRC Societal
Avoided Capacity Costs -- Yes Yes Yes Yes
Avoided Energy Costs -- Yes Yes Yes Yes
Avoided Transmission & -- Yes Yes Yes Yes
Distribution Costs

Avoided Ancillary Service Costs -- Yes Yes Yes Yes
Revenues from Wholesale DR -- Yes Yes Yes --
Programs

Market Price Suppression Effects -- Yes Yes Yes --
Avoided Environmental -- Yes Yes Yes Yes
Compliance Costs

Avoided Environmental -- -- -- -- Yes
Externalities

Participant Bill Savings Yes -- -- -- --
Financial Incentive to Participant Yes -- -- -- --
Tax Credits Yes -~ -~ Yes --
Other Benefits (e.g., market depends depends | depends | depends | depends
competitiveness, reduced price

volatility, improved reliability)




Avoided capacity costs from demand response—based on the ability to defer or delay
the need for new generation capacity—are typically the most significant benefit
associated with demand response programs. However, proper estimates of avoided
capacity costs for demand response programs require many more considerations than
those for energy efficiency programs, because of the nature, timing and uncertainties
associated with demand response programs. Furthermore, estimating avoided capacity
costs is very complex, often contentious, and there appears to be little consensus among
industry stakeholders as to how they should be calculated.

To correctly value avoided capacity costs, one must take into account: (a) the extent to
which different types of demand response programs can be relied upon to provide
capacity benefits; (b) the timing of when the demand response program will be available;
(c) various other operational constraints facing demand response programs; and (d) the
different implications of demand response programs in regions with and without
wholesale electricity markets. As with energy efficiency, it is also important to account for
benefits associated with reduced reserve margins and avoided line losses.

Demand response programs can also provide benefits in terms of avoided transmission
and distribution costs, particularly for local areas that are particularly stressed or in
regions that are experiencing significant growth in transmission and distribution
infrastructure needs.

In regions of the country with organized wholesale energy and capacity markets, an
expansion of demand response programs can reduce peak wholesale energy and
capacity prices in the short-term, potentially resulting in price suppression effects across
the entire market.

Demand response program can also provide benefits in terms of reduced ancillary
service costs. Furthermore, demand response programs may be able to provide low-cost
load following and frequency regulation services to assist with integrating increasing
levels of intermittent renewable resources over time.

Other benefits of demand response programs may include enhanced wholesale market
competitiveness; reduced price volatility; insurance against extreme events; customer
control over their bills, and more.

Demand response programs raise several issues that regulators and other stakeholders
should consider in assessing cost-effectiveness. Some of these are summarized below.

Study Period: Ideally, cost-effectiveness analyses should be conducted over a study
period that includes all the years over which costs and benefits are expected to accrue.
Identifying the appropriate study period can sometimes be challenging because different
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types of demand response programs may result in benefit streams that occur over
different periods. In addition, there may be uncertainties associated with customer
participation and attrition. Program administrators should identify the appropriate study
period for each program based on the expected stream of costs and benefits, giving
careful consideration to the different time periods that might be relevant for different
types of programs.

Baselines: One of the key issues in assessing the benefits of demand response programs
is identifying “baseline” levels of customer consumption patterns to quantify the savings
from demand response programs. Developing baselines can be challenging because
different customers have different end-uses, different customers have different usage
patterns, customer usage patterns may change over time, and customer usage patterns
may vary with different pricing schemes.

Customer Participation and Response Levels: The level of customer participation and
customer response will have a significant impact on the savings, and thus the benefits, of
demand response programs. For some types of programs (especially price-based
programs), customer participation might be challenging to predict. Customer
participation levels may also fluctuate over time due to program fatigue, changing
priorities, and the operating lives of demand response technologies.

Sensitivity Analyses: Due to the many uncertainties associated with the costs and
benefits of demand response programs, particularly the benefits, it may be appropriate
for program administrators to conduct sensitivity analyses reflecting some of the key
uncertainties. Some of these key uncertainties include: (a) avoided capacity costs;

(b) participant value of lost service and transaction costs; and (c) customer participation
and response levels.

Transparency: Given the complexities and uncertainties associated with demand response
program cost-effectiveness assessments, it is important that program administrators use
models, inputs, assumptions and methodologies that are transparent and well
documented.

Figure ES-1 presents a summary of the benefits and costs (as measured by the TRC test)
of the portfolio of demand response programs offered by a California utility. We present
these results as an illustration of the types of costs and benefits that may be identified in
assessing demand response programs. Different programs offered by different utilities
may have very different results.



Figure ES-1. Illustrative Example of Cost-Effectiveness Results
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Note that avoided capacity costs represent the majority of benefits. Avoided transmission
and distribution, as well as avoided energy benefits are relatively small portions of the
overall benefits, while avoided greenhouse gas (GHG) benefits are an even smaller
portion of total benefits.

The largest portion of demand response program costs is the program administrator’s
expenses. The second most significant portion of costs is the equipment costs, borne
partly by the program administrator and partly by the participating customer.

Recommendations for Further Research

We identified the following topics for which further research is most needed and would
be most useful. Additional details are provided in Section 7.

= Avoided capacity costs.

= Participant value of lost service.

» Transaction costs.

= Ancillary service benefits.

= Avoided transmission and distribution costs.

= Relationship between wholesale market impacts and retail customer impacts.

Reliability benefits.
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Interaction between demand response and energy efficiency programs.
Wholesale market benefits.

The cost-effectiveness implications of different program designs.
Technology performance.

Role of demand response in integrated resource planning.

Role of back-up generators in demand response programs.

Demand response programs suitable for small commercial and industrial
customers.



1. Introduction

Objective

The objective of this report is to develop a framework for assessing the cost-
effectiveness of ratepayer-funded demand response programs, to be used by regulators,
program administrators,” and other stakeholders. The two key questions that the report
addresses are:

= What framework should be used to evaluate the cost-effectiveness of ratepayer-
funded demand response programs?

= What are the key costs and benefits to account for in evaluating the cost-
effectiveness of demand response programs?

Most existing cost-effectiveness screening tools for demand-side measures were
designed to evaluate energy efficiency and legacy load management programs.
Although some utilities and regulators have used the same tools to determine the cost-
effectiveness of demand response programs, these screening tools have not been
significantly modified or expanded to handle contemporary demand response programs
(with a few exceptions, as further discussed below). In addition, the valuation of the
demand response benefits associated with smart grid projects and proposals has proven
to be difficult.

Demand Response Cost-Effectiveness Working
Group

By design, membership in each of the National Forum'’s working groups consists of
volunteers from a diverse set of state officials, industry representatives, members of the
National Action Plan Coalition,? and experts from research organizations. Leadership of
each working group was drawn from state officials, practitioners and researchers with
extensive background and experience on the subject.

! Throughout this analysis we use the term “program administrator” to refer to the entity that implements
demand response and/or energy efficiency programs, whether it is a vertically integrated utility, a
distribution utility or a third party administrator.

? The National Action Plan Coalition was formed in 2010 for the purpose of providing support for the
implementation of FERC's National Action Plan on Demand Response.
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The focus of the Demand Response Cost-effectiveness Analysis Working Group is to
develop a framework for assessing the cost-effectiveness of ratepayer-funded demand
response programs, to be used by regulators, program administrators and other
stakeholders.

The Demand Response Cost-effectiveness Working Group held several conference calls
during the course of this project to review the scope and the various drafts of this report.
The working group members provided invaluable knowledge and expertise to help draft
this work product. The Working Group served as an advisory group in preparing the
report, and the co-chairs sought agreement from the work group where possible.
However, the report was prepared by and represents the findings of Synapse and RAP.

FERC defines demand response as “changes in electric use by demand-side resources
from their normal consumption patterns in response to changes in the price of electricity,
or to incentive payments designed to induce lower electricity use at times of high
wholesale market prices or when system reliability is jeopardized” (FERC 2011a. p. 21).

There are many types of demand response programs, and they can be designed to serve
many purposes. This report focuses on demand response programs administered by
electric utilities and funded directly by retail electric customers. For the purposes of this
report, “utilities” include regulated investor-owned utilities, public power agencies,
municipal utilities, and cooperatives. Utilities sometimes hire third parties to administer
demand response programs, but the key issue that we are focusing on is rate-payer-
funded demand response programs. These programs are of interest to utility regulators
because regulators have the responsibility to ensure that the benefits of such programs
outweigh the costs.

This report does not address demand response programs that are offered by or in
organized wholesale electricity markets. We recognize that there are many initiatives to
develop and expand upon the demand response programs offered through wholesale
electricity markets, and that these programs offer significant opportunities for improving
the efficiency of wholesale electricity markets.? However, the purpose of our report is to
offer utility regulators and related stakeholders a framework for evaluating the cost-
effectiveness of rate-payer-funded retail demand response programs, and the same
framework may not apply to wholesale market demand response programs.

3 See, for example, FERC 2011b.



Nonetheless, the presence of wholesale demand response programs has implications for
ratepayer-funded retail programs, and vice versa. We do account for the effects of
wholesale demand response programs in our cost-effectiveness framework for retail
programs.

This report does not address “smart grid” technologies or programs.* While there is often
overlap between smart grid and demand response programs, our scope is limited to
demand response programs. However, our framework accounts for enabling
technologies that can be used for both demand response programs and smart grid
deployments, such as automated controls, in-home displays, and advanced meters, to
the extent that they are a distinct element of a demand response program. The key
consideration that we use to define our scope is whether a particular program is
intended to modify electricity consumption when system reliability is jeopardized, when
providing ancillary services, or in response to electricity prices.

Examples of smart grid technologies and applications that do not fall within our scope
include those targeted to distribution system upgrades or to providing utilities with
better data about distribution system usage or customer usage, and advanced meter
initiatives designed to offer a variety of benefits such as automated meter reading
capabilities and enhanced billing information.

We note that some demand response programs allow customers to curtail their
electricity consumption through the use of customer-owned distributed generation. In
some cases, customers may use a dispatchable, fossil-fired back-up generator. We
include this type of demand response program in our cost-effectiveness framework, and
account for the unique costs or benefits associated with distributed generators, including
fossil-fired back-up generators.

Types of Demand Response Programs

There are many different types of demand response programs. The North American
Electric Reliability Corporation (NERC) has developed a Demand Response Availability
Data System (DADS) to collect historic demand response data (NERC 2011). As part of
the DADS effort, NERC established a framework for categorizing the different types of
demand response programs based on the services each program provides (e.g., reliability
benefits).

FERC also uses the DADS framework when it periodically surveys electric utilities,
demand response providers, and governmental entities to assess the penetration of

* Smart grid refers to the “integrated array of technologies, devices and systems that provide and utilize
digital information, communications and controls to optimize the efficient, reliable safe and secure delivery
of electricity” (EPRI 2010).
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demand response programs in the electric power industry in the United States (FERC
2011a. p 2). Table 1-1 presents the types of demand response programs recognized by
NERC and FERC, and how FERC defines these programs.

There are also several ways to categorize demand response programs into functional or
programmatic groups. As one example, a report for the National Action Plan for Energy
Efficiency placed demand response programs into two categories: price-based programs
and incentive- or event-based programs.

Price-based programs vary the price of electricity over time to better align customer
energy consumption and the costs they impose on the electric utility system. They are
implemented through approved utility tariffs or through contractual arrangements
between demand response providers and retail customers.

Incentive- or event-based programs reward customers for reducing their electric loads
upon request or for giving the program administrator some level of control over their
electricity-using equipment. Table 1-1 presents a summary of the types of programs that
fall within these two categories.

Table 1-1. 2010 FERC Survey Program Classifications’

Type of Demand
Response

FERC Definition

Direct Load Control or
Direct Control Load
Management

A demand response activity by which the program sponsor remotely shuts
down or cycles a customer’s electrical equipment on short notice. Direct
load control programs are primarily offered to residential or small
commercial customers.

Interruptible Load

Electric consumption subject to curtailment or interruption under tariffs or
contracts that provide a rate discount or bill credit for agreeing to reduce
load during system contingencies. In some instances, the demand
reduction may be effected by action of the System Operator (remote
tripping) after notice to the customer in accordance with contractual
provisions.

Critical Peak Pricing
with Load Control

Demand-side management that combines direct load control with a pre-
specified high price for use during designated critical peak periods, which
may be triggered by system contingencies or high wholesale market prices.

Load as Capacity
Resource

Demand-side resources that commit to making pre-specified load
reductions when system contingencies arise.

Spinning/Responsive
Reserves

Demand-side resource that is synchronized and ready to provide solutions
for energy supply and demand imbalance within the first few minutes of an
Emergency Event.

Non-Spinning
Reserves

Demand-side resource that may not be immediately available, but may
provide solutions for energy supply and demand imbalance after a delay of

> Source: FERC 2011a, App. C.




‘ ten minutes or more.

A Framework for Evaluating the Cost-
Effectiveness of Demand Response — LN




asuodsay pueuwa( JO SSAUIANIYT

(@)}

-1S0) 31} Sunenjeay J1oj yIomawe.r] y

Regulation Service

A type of demand response service in which a demand resource increases
and decreases load in response to real-time signals from the system
operator. Demand resources providing Regulation Service are subject to
dispatch continuously during a commitment period. This service is usually
responsive to Automatic Generation Control to provide normal regulating
margin.

Demand Bidding and
Buyback

A program which allows a demand resource in retail and wholesale markets
to offer load reductions at a price, or to identify how much load it is willing
to curtail at a specific price.

Time-of-Use Pricing

A rate where retail electricity prices vary by time period, and where the
time periods are typically longer than one hour within a 24-hour day. Time-
of-use rates reflect the average cost of generating and delivering power
during those time periods.

Critical Peak Pricing

Rate and/or price structure designed to encourage reduced consumption
during periods of high wholesale market prices or system contingencies by
imposing a pre-specified high rate or price for a limited number of days or
hours. The total number of critical peak periods is typically capped for a
calendar year.

Real-Time Pricing

Rate and price structure in which the retail price of electricity typically
fluctuates hourly or more often to reflect changes in the wholesale price of
electricity on either a day-ahead or hour-ahead basis.

Peak Time Rebate

Peak time rebates allow customers to earn a rebate by reducing energy use
from a baseline during a specified number of hours on critical peak days.
Like Critical Peak Pricing, the number of critical peak days is usually capped
for a calendar year and is linked to conditions such as system reliability
concerns or very high supply prices.

System Peak Response
Transmission Tariff

The terms, conditions, and rates and/or prices for customers with interval
meters who reduce load during peaks as a way of reducing transmission
charges.

Other Demand
Response
Program/Tariff

A company or utility's service/product/compilation of all effective rate

schedules, general terms and conditions and standard forms related to
demand response/AMI services for customers that are not residential,

commercial and industrial, or other.

Incentive- or event-based programs reward customers for reducing their electric loads
upon request or for giving the program administrator some level of control over their
electricity-using equipment. Table 1-2 presents a summary of the types of programs that
fall within these two categories.®

® Readers may also be interested in the North American Electric Reliability Council (NERC) framework for
categorizing demand response programs, which focuses on reliability benefits (NERC 2011. p 11).




Table 1-2. Demand Response Program Types’

Price-Based Options Incentive- or Event-Based Options
Time of Use (TOU) Rates Direct Load Control

Real Time Pricing (RTP) Demand Bidding/Buyback Programs
Critical Peak Pricing (CPP) Interruptible/Curtailable

Peak Time Rebates (PTR) Emergency Demand Response Programs

Capacity Market Programs

Ancillary Services Market Programs

Critical Peak Pricing (CPP)

Peak Time Rebates (PTR)

Another way to distinguish between demand response programs is to separate those
that are provided through organized wholesale electricity markets (FSC 2008. p 1). Table
1-3 presents three categories of demand response programs: price-based, incentive-
based programs, and wholesale market-based.

Table 1-3. Demand Response Program Types, With Wholesale Programs Separate®

Price-Based Options Incentive-Based Options Wholesale Market Options

TOU Rates Direct Load Control Emergency Demand Response

Real Time Pricing Demand Bidding/Buyback Capacity Market Programs

Critical Peak Pricing Interruptible/Curtailable Energy Market Programs

Peak Time Rebates Ancillary Services Market
Programs

The cost-effectiveness framework developed in this report can be applied to all of the
price-based and incentive-based options listed in Table 1-3.° However, as noted above,
the cost-effectiveness framework developed in this report is not designed to be applied
to wholesale market demand response options.™

’ Table 1.2 is based on a table in NAPEE 2010, p 2.2, with modifications by the working group. The source
document categorized CPP and peak time rebates as price-based options only. The working group agreed
that CPP and peak time rebates should also be considered incentive- or event-based options because the
structure of CPP or peak time rebates may reward customers for reducing their electric loads upon request or
for giving the program administrator some level of control over their electricity-using equipment.

& The categories shown here are indicative of how each program type would most typically be offered. Some
of the program types shown in Table 1.3 could fit into more than one column/category, depending on the
program design, how it is offered, and by whom it is offered. For example, emergency demand response
programs and ancillary services programs could be offered as incentive-based options by vertically
integrated utilities operating outside of wholesale markets.

? Incentive-based programs are easier to evaluate in a cost-effectiveness framework. To evaluate the cost-
effectiveness of price-based programs, it is necessary to make assumptions about how participants will
respond to prices with and without the price-based program in place.

1% Note that, in situations where a program type is categorized as a wholesale market option in Table 1.3, and
is offered by a utility as an incentive-based option, then the framework developed herein would be
applicable to the wholesale market demand response option.
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One might question whether there is a need for a cost-effectiveness framework for some
of the price-based programs, such as time-of-use (TOU) rates. If a price-based option
such as TOU rates simply involves changing customers’ rates with no technologies or
specific incentives involved, then are there any costs, and is there a need for a cost-
effectiveness framework?

We believe it is appropriate to apply a cost-effectiveness framework to all price-based
options, even those that only involve a change in rates. First, there may be costs
associated with such a program, including administrative costs, metering costs,'* data
collection and assessment costs, or others. This is particularly true for new programs.
Second, applying a cost-effectiveness framework requires an assessment of the likely
benefits, including an assessment of the likely participation and response rate of
customers. This will be very useful information for regulators in assessing the value of
price-based demand response programs. Finally, regulators may wish to compare across
different types of price-based demand response programs (e.g., TOU rates versus critical
peak pricing). Applying a consistent cost-effectiveness framework across the different
types of programs will allow for an even comparison.

The costs and benefits associated with any given price-based demand response program
may differ significantly depending on whether the program is mandatory for all
customers, a default option that customers can opt out of, or a voluntary program that
customers can opt into. Price-based demand response programs can also introduce
challenging issues related to distributional impacts within and across customer classes,
which may not be apparent through the cost-effectiveness tests but are nevertheless
very important to regulators. This distributional impact issue and other related regulatory
issues are discussed in the following section.

Demand response programs raise several important regulatory and policy issues. First is
the issue of potential cost-shifting between customers. Demand response programs may
result in some customers paying lower electric costs while others pay higher electric
costs. Concerns about cost-shifting can be one of the most significant barriers to
implementing demand response programs. As noted above, this cost-shifting can occur
even in the context of price-based demand response programs where there are little or
no costs incurred by the host utility.

However, it is important to recognize that cost-shifting is not a matter of cost-
effectiveness. Cost increases to one customer that are offset by cost reductions to
another customer can lead to no net additional cost. In economic terms, this is referred

! Metering costs should only be included in the cost-effectiveness analysis of demand response programs to
the extent that the costs are incurred as a result of the demand response program, and not for other reasons.



to as a "transfer payment” from one customer to another, and according to economic
theory these payments should not be considered as either a cost or a benefit because
they cancel each other out.

Nonetheless, cost-shifting is a very important issue that should be considered by
regulators and other stakeholders when evaluating the public policy implications of
demand response programs. We recommend that this consideration be made separately
from the cost-effectiveness evaluation. Regulators should first determine whether a
particular demand response program is cost-effective. For those that are cost-effective,
regulators should then consider whether the program is in the public interest given the
implications of cost-shifting."?

Another key issue is whether a retail customer should be allowed to participate in
demand response programs in wholesale capacity markets, independently of the
customer’s electric utility. This type of participation may not result in the savings that are
expected from the demand response program, because the retail customer’s utility may
not be able to coordinate its procurement activities with the retail customer’s demand
response participation, and may not account for the savings in their planning and in their
interactions with the wholesale market. The retail customer’s utility may even incur
additional reliability costs (e.g., deviation charges) and acquire unnecessary operating
reserves to serve a portion of the retail customer’s load that is being curtailed. While this
issue has been a concern in several states, we expect that it can be addressed through
improved communication and reporting requirements. This issue of whether to allow
retail customers to participate in wholesale demand response programs independently of
the customer’s utility is a public policy issue rather than a cost-effectiveness issue and
thus outside the scope of our report. The issue of how to account for the impacts of
demand response programs in the context of wholesale electricity markets is addressed
in Section 5.

12 Regulators might conceivably choose to implement rate-based demand response programs that fail a
cost-effectiveness test if they consider the rates to be in the public interest for other reasons, such as
adherence to cost causation principles, avoidance of cross-subsidies, expansion of customer choice, etc.
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2. Recent Experience with
Demand Response Cost-
Effectiveness

Literature Review

With the assistance of the working group members, we conducted a literature review as
a foundation for this report. The Bibliography/References section provides a complete
listing.

Much of the literature focuses on the benefits of demand response programs rather than
cost-effectiveness frameworks for screening demand response programs. While there
has been less effort to assess the cost-effectiveness of demand response programs
compared to energy efficiency programs, several notable efforts have been undertaken
in recent years.

Most of the literature that is relevant to our report was generated by several regions that
have specifically investigated the issue of cost-effectiveness frameworks for demand
response. Since 2007, the California Public Utility Commission (CPUC) has investigated
the appropriate framework to use for screening the cost-effectiveness of demand
response programs, building off of its Standard Practice Manual (SPM) for evaluating the
cost-effectiveness of energy efficiency programs (see CPUC 2001). The Pacific Northwest
Demand Response Project (PNDRP) developed a framework for the valuation of demand
response, based on the California approach. Several other regions, such as Ontario and
the Mid-Atlantic, also have addressed demand response cost-effectiveness issues.

Furthermore, there has been substantial activity in the United States regarding the cost-
effectiveness of smart grid programs. While our report is limited to demand response
programs, there is overlap between the cost-effectiveness issues regarding demand
response and smart grid programs. We have reviewed some of the recent smart grid
cost-effectiveness initiatives to inform our framework for demand response programs.



California Demand Response Protocols

The CPUC developed and adopted a method for estimating the cost-effectiveness of
most demand response activities.” These protocols use the cost-effectiveness tests
described in the SPM to determine the cost-effectiveness of each demand response
activity.

There are four SPM tests, designed to measure cost-effectiveness from four
perspectives—those of society, the program administrator, the ratepayer, and the
participant.'* The details of the SPM tests have been modified to make them more
appropriate to demand response (CPUC 2010. Decision, p 30). These tests are described
in more detail in Section 3.

In a few significant aspects, the California demand response protocols deviate from the
SPM framework, either to accommodate specific demand response program elements or
to elaborate on certain aspects of the SPM framework. The significant aspects of the
California demand response protocols are summarized below. Many of these concepts
are incorporated into the discussion in Sections 4 and 5 of this report."

= Avoided cost calculator. The protocols require the use of a statewide, common

avoided cost calculator. This calculator separately determines the avoided costs of

generation capacity, energy, transmission and distribution (T&D), greenhouse gas
emissions, ancillary services, and renewable portfolio standards.'® By requiring
utilities to use the same public and transparent cost-effectiveness model, the
protocols promote consistency and minimize confusion (CPUC 2010. Att. 1, p 7).

= Adjustment factors. The protocols require each utility to calculate adjustment
factors to apply to avoided costs for each demand response program. The
adjustment factors take into account a demand response program'’s availability,
trigger, notification time, and other characteristics. These adjustment factors are
intended to reflect the likelihood that a demand response program will be
available to operate when needed (CPUC 2010. Att. 1, pp 9, 23). The protocols do
not specify how utilities must make these adjustments.

3 The California protocols state that they may not be fully applicable to permanent load-shifting programs,
especially if those programs are non-dispatchable. Additionally, the California protocols are not designed to
measure “pilot” programs, which are done for experimental or research purposes, technical assistance,
educational, or marketing and outreach activities which promote DR or other energy-saving activities in
general (CPUC 2010. Att. 1, p 5).

 Note that the SPM refers to the Societal Cost test as a variation on the Total Resource Cost test. We
consider the Societal Cost test a separate test, leading to five tests in our framework.

!> Note that at the time this report was being prepared the California Public Utility Commission was holding
workshops to update and improve upon its demand response protocols (CA PUC 2012).

'® The same avoided cost calculator is used in California for all demand-side programs, including energy
efficiency and distributed generation cost-effectiveness evaluation (CPUC 2010. Att. 1, p 7).
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= Optional inputs. The protocols identify impacts that the utilities have the option
to quantify, to the extent practicable, and include in their cost-effectiveness
analyses. Optional benefits include environmental benefits (other than the
avoided environmental costs for greenhouse gas emissions), market and
reliability benefits, and other program impacts (OPIs)'” (CPUC 2010. Att. 1, p 8).
Where it is not possible to approximate any one of these inputs, qualitative
analysis of that benefit should be provided. Qualitative analysis is a descriptive
analysis of the possible magnitude and impact of that cost or benefit. The
purpose of the qualitative analysis is to compare demand response programs to
each other in those instances in which a particular demand response program
clearly has a different amount of a particular benefit (CPUC 2010. Att. 1, p 13).

= Sensitivity Analyses. The protocols require sensitivity analyses that focus on the
variables expected to be the key drivers of each program’s cost-effectiveness. The
key drivers include participant costs, generation capacity values, T&D capacity
value, load impacts, and others. The sensitivity analyses provide a sense of the
impact of any error in the calculation of the major inputs driving the final results.
Given the uncertainties inherent in many of the estimated values included in any
cost-effectiveness analysis of demand response programs, the required sensitivity
analyses provide a picture of the range of circumstances under which the various
programs would be cost-effective (CPUC 2010. Decision, p 24; Att. 1, pp 12-13).

= Participant costs. Participant costs are equal to the sum of the participant’s
transaction costs and the participant’s value of lost service. Because those two
quantities are extremely difficult to quantify, other costs are used as a proxy. Since
it is assumed that customers only participate in programs when the benefits
exceed the costs, the protocols determine that 75 percent of the financial
incentives paid to the participant is a sufficient proxy for the participant’s costs
(CPUC 2010. Att. 1, p 12).

= Application of cost-effectiveness tests. The protocols require calculation of all
four cost-effectiveness tests and make no judgment regarding their relative
importance in making program decisions. These tests are not intended to be
used individually or in isolation. Rather, the tests are to be compared to each
other and tradeoffs between the tests considered. The determination of which
tests are most important for program approval and the relative weight of the
tests is made in individual program budget proceedings (CPUC 2010. Decision,
30; Att. 1, pp 11, 14).

7 See Section 3.2 of this report for a discussion of OPIs. Utilities also have the option to directly quantify
transaction costs and the value of lost service, rather than using default methods.



Pacific Northwest Demand Response Project

The PNDRP began in 2007 and produced Guidelines for Cost-Effectiveness Valuation
Framework for Demand Response Resources in the Pacific Northwest (NPCC 2010. p H-21).
These guidelines were designed as a demand response screening tool for consideration
by state utility regulators and public utility boards in the Pacific Northwest.

As part of this effort, PNDRP developed several principles for assessing the cost-
effectiveness of demand response programs. These principles are useful for our
purposes, and thus are presented in their entirety in Section 6.1 below (NPCC 2010. pp
H-22-H-23).

The PNDRP guidelines recommend the use of the same cost-effectiveness tests that were
identified in the California SPM, as modified to account for unique aspects of demand
response programs. The PNDRP guidelines also provide guidance and recommendations
on how to account for different types of costs and benefits of demand response
programs. Many of these concepts are incorporated into the discussion in Sections 4 and
5 of this report.

Other Valuation and Cost-Effectiveness Initiatives

Other attempts have been made to value demand response and determine the cost-
effectiveness of demand response programs. Some of these initiatives are still in the
process of development, are outdated, or are not entirely relevant to our goal of
developing a cost-effectiveness framework. Below we mention two initiatives that
provide insight to our report.

The Ontario Power Authority (OPA) has been investigating cost-effectiveness frameworks
for demand response, including several workshops with system planners and other
stakeholders (FSC 2008. pp 11-15). OPA has been using the Total Resource Cost test for
evaluating the cost-effectiveness of demand response programs. The OPA does not
report to a regulatory commission; it is an independent, non-profit corporation that
reports to Ontario’s Ministry of Energy. The OPA applies the framework according to the
protocols in its annual cost-effectiveness report. These reports have historically not been
made public, but the OPA is expected to make annual reports publically available going
forward and set guidelines for cost-effectiveness analyses by local distribution
companies.

The Mid-Atlantic Distributed Resources Initiative (MADRI) seeks to identify and remedy
retail barriers to the deployment of distributed generation, demand response and energy
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efficiency in the Mid-Atlantic region.'® Cost-effectiveness of demand response programs
has not been the group’s key focus. However, in order to inform the development of
prudent policies and investments, MADRI sought to quantify the benefits of demand
response by commissioning a study to investigate the benefits (Brattle 2007. p 2). The
results of this study are discussed in more detail in Section 5 of this report.

Smart Grid Cost-Effectiveness Initiatives

In recent years the US DOE has prepared smart grid reports, undertaken various smart
grid initiatives, and sponsored many smart grid pilot programs throughout the United
States in compliance with the American Recovery and Reinvestment Act of 2009." As
part of this activity, US DOE has prepared several materials that pertain to the costs,
benefits, and cost-effectiveness of smart grid programs. Some of these materials are
relevant to our demand response cost-effectiveness framework because of the overlap
between demand response and smart grid.

Most notable for our purposes is the US DOE’s analytical framework for assessing the
benefits and costs of smart grid projects. This framework includes guidance regarding
the metrics for identifying and tracking the benefits of smart grid programs, as well as
methods for estimating the benefits and costs of these projects (US DOE 2009; EPRI
2010). The US DOE's framework additionally provides a Smart Grid Computational Tool
that allows users to calculate the costs, benefits, and cost-effectiveness of specific smart
grid programs (US DOE 2011a).

These materials provide a wealth of information, some of which is directly relevant to
demand response cost-effectiveness. We build off of this material in developing our
framework below. It is useful to note that the US DOE recommends the use of the cost-
effectiveness tests from the California SPM when assessing smart grid programs (EPRI
2011. p 4-53).

Furthermore, many states have undertaken initiatives to assess the cost-effectiveness of
smart grid programs. In one example, Illinois established a statewide smart grid
collaborative, which was established for the purpose of developing a strategic plan to
guide the deployment of smart grid in Illinois. The collaborative produced a report that
provides guidance on many key smart grid issues, including a cost-effectiveness
framework (ISSGC 2010). We refer to some of this material in developing our framework
below.

¥ MADRI was established in 2004 by the public utility commissions of Delaware, District of Columbia,
Maryland, New Jersey and Pennsylvania, along with US DOE, the U.S. Environmental Protection Agency, FERC
and PJM Interconnection.

19 See, for example, http://energy.gov/oe/technology-development/smart-grid.
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3. The Cost-Effectiveness
Framework

Rationale for the Proposed Cost-Effectiveness
Framework

We recommend using the California SPM framework as the foundation for our demand
response cost-effectiveness framework. There are several reasons for this choice.

First, the general framework outlined in the SPM has been widely used in North America
for the purpose of screening energy efficiency programs and is familiar to most utility
regulators. We believe that the same general framework that has been successfully
applied to energy efficiency is appropriate for screening demand response, because both
programs are typically ratepayer-funded and regulators are interested in the same types
of costs and benefits. Also, what makes the California SPM framework universally
applicable is that it includes results from several key perspectives, as described in more
detail below. Obtaining results for these perspectives is important for both energy
efficiency and demand response programs.

Second, as noted above, California has recently investigated the applicability of the SPM
framework to demand response programs and has modified some of the costs and
benefits of the framework to account for the unique aspects of demand response. Thus,
we can benefit from the recent work undertaken in California on this very issue.

Third, as noted above, the PNDRP considered this same issue recently and reached the
same conclusion that the SPM provides an appropriate framework to measure the cost-
effectiveness of demand response. Again, we can benefit from the work of that group.

Fourth, the smart grid cost-effectiveness frameworks that we have reviewed, including
that used by US DOE, rely upon the California SPM framework. There are many parallels
to assessing the costs and benefits of smart grid and demand response, and we see no
reason to apply a different framework for demand response.

Finally, in our review of the literature to date we have not seen examples of other
frameworks for evaluating the cost-effectiveness of ratepayer-funded retail demand
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response. The California demand response protocols appear to be the most complete,
the most vetted, and the most adaptable framework developed to date. °

In this report we use the California SPM framework as our starting point. We then
investigate how California and other regions have defined the costs and benefits of
demand response differently from energy efficiency and account for those different costs
and benefits that are unique or tailored to demand response programs in our framework.

The remaining sections in this chapter provide background information on the SPM cost-
effectiveness tests as they are applied to energy efficiency, as well as a brief summary of
how the tests are used across the United States today. In Section 4, we discuss the types
of costs that should be considered in the tests as they are applied to demand response,
and in Section 5, we discuss the types of benefits that should be considered when
evaluating demand response programs.

Description of the Cost-Effectiveness Tests

The costs and benefits of demand-side programs are different from those of supply-side
resources in that they have different implications for different parties. As a result, five
cost-effectiveness tests have been developed to consider demand-side costs and
benefits from different perspectives.” Each of these tests combines the various costs and
benefits of energy efficiency programs in different ways, depending upon which costs
and which benefits pertain to the different parties. These tests are described below.

» The Participant Cost test. This test includes the costs and benefits experienced by
the customer who participates in the demand-side program. The costs include all
the direct expenses incurred by the customer to purchase, install and operate a
demand-side measure. The benefits include the reduction in the customer’s
electricity bills, as well as any financial incentive paid by the program
administrator.

= The Ratepayer Impact Measure (RIM) test.? This test provides an indication of the
impact of demand-side programs on utility rates. The results of this test provide
an indication of the impact of the program on those customers that do not

% The California protocols specifically recognize that demand response programs are in a transitional period,
moving from programs that have historically been emergency-based, to more incentive-based programs that
operate within new markets and use advanced technologies. Therefore, the California protocols emphasize
the importance of using methods to measure demand response costs and benefits that are flexible enough
to capture emerging benefits (CPUC 2010. Att. 1, p 4). Furthermore, the California protocols recognize that
there are a wide variety of demand response programs with differing attributes, and that the protocols may
be flexibly applied to fully reflect the attributes of some demand response programs (CPUC 2010. Att. 1, p 6).
! These tests are sometimes defined slightly differently by different public utilities commissions. For more
discussion of these tests, see CPUC 2001, NAPEE 2008, and Synapse 2012a.

?2 This has previously been referred to as the Non-Participant test and the No-Losers test.



participate in the programs, because if those customers'’ rates increase their bills
will also increase. The costs include all the expenditures by the program
administrator, plus the “lost revenues” to the utility as a result of having to
recover fixed costs over fewer sales. The benefits include the avoided utility costs.

= The Program Administrator Cost (PAC) test.” This test includes the energy costs
and benefits that are experienced by the demand-side program administrator.
The costs include all expenditures by the program administrator to design, plan,
administer, deliver, monitor and evaluate demand-side programs. The benefits
include all the avoided utility costs, including avoided energy costs, avoided
capacity costs, avoided transmission and distribution costs, and any other
avoided costs (e.g., environmental compliance costs) that would otherwise be
incurred by the utility to provide electric services (or gas services in the case of
gas energy efficiency programs).

= The Total Resource Cost (TRC) test. This test includes the costs and benefits
experienced by all utility customers, including both program participants and
non-participants. The costs include all the costs incurred, including the full
incremental cost of the efficiency measure, regardless of whether it was incurred
by the program administrator or the participating customer.®* The benefits
include all the avoided utility costs plus any benefits experienced by the
participating customers.

= The Societal Cost test.? This test includes the costs and benefits experienced by
all members of society. The costs include all of the costs incurred by any member
of society: the program administrator, the customer and anyone else. Similarly,
the benefits include all of the benefits experienced by any member of society. The
costs and benefits are the same as for the TRC test, except that they also include
externalities, such as costs associated with environmental impacts and reduced
costs for government services. Under this test, any adjustments to federal, state
or local taxes would be considered a transfer payment rather than a cost or
benefit.

Table 3-1 presents a summary of the different components of the five cost-effectiveness
tests. Note how each test has a unique combination of costs and benefits. This is a
relatively simplistic presentation of the tests as they are typically applied to energy
efficiency programs. Demand response programs include additional costs and benefits
that we discuss in Sections 4 and 5.

% This is sometimes referred to as the Utility Cost test or the Energy System test.

' The incremental measure cost is the difference between the cost of the efficiency measure and the cost of
the most relevant baseline equipment that would have been installed in the absence of the efficiency
program.

> As mentioned previously, the California Standard Practice Manual considers the Societal Cost test a variant
on the TRC test (CPUC 2001. p 18). Many states and studies depart from the SPM by drawing a more
complete distinction between these two tests (see Synapse 2012a).
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Table 3-1. Components of the Cost-Effectiveness Tests

Participant RIM PAC TRC Societal
Energy Efficiency Program Costs:
Program Administrator Costs --- Yes Yes Yes Yes
Measure Cost: Rebate to Participant --- Yes Yes Yes Yes
Measure Cost: Participant Contribution Yes --- --- Yes Yes
Lost Revenues to the Utility --- Yes --- --- ---
Energy Efficiency Program Benefits:
Customer Bill Savings Yes --- --- --- ---
Measure Cost: Rebate to Participant Yes --- --- --- ---
Avoided Generation Costs - Yes Yes Yes Yes
Avoided Transmission and Distribution --- Yes Yes Yes Yes
Costs
Avoided Cost of Environmental --- Yes Yes Yes Yes
Compliance
Other Program Benefits***’ participant | utility | utility | participant | societal

When identifying the appropriate costs and benefits to include in each of the five tests, it
is important to properly account for transfer payments. Transfer payments occur when a
cost to one party is experienced as a benefit to another party, leading to no net
additional cost across the two parties. According to economic theory, transfer payments
should not be considered either a cost or a benefit because they cancel each other out.

Whether a cost is to be considered a transfer payment depends upon the perspective
being applied, i.e., the cost-effectiveness test being used. For example, lost revenues
should be accounted for in the RIM test, because the lost revenues are a cost that affects
electricity rates. However, under the PAC, the TRC and the Societal Cost tests, the lost
revenues are a transfer payment from the customers that do not participate in the
efficiency program to the customers that do participate. Lost revenues are considered a
transfer payment under these tests and thus are not included.

There are several instances where certain costs of demand response programs are
transfer payments and thus should not be included in the cost-effectiveness tests. We
identify those instances where they occur, in Sections 4 and 5.

% We use the term “other program benefits” to describe what are commonly referred to as non-energy
benefits. Other program benefits are those costs and benefits that are not part of the costs, or the avoided
costs, of the energy provided by the utility that funds the energy efficiency program. In addition to non-
energy benefits, other program benefits also include other fuel savings, which are the savings of fuels that
are not provided by the utility that funds the energy efficiency program. For more information on including
other program benefits in energy efficiency programs, refer to Synapse 2012a.

%7 Benefits accruing to the participant are the only “other program benefits” that should be included in a
Participant or TRC test. Similarly, only “other program benefits” accruing to the utility should be included in a
RIM or PAC test. Other program benefits accruing to society as a whole should be included in the Societal
Cost test.




The results of any of the cost-effectiveness tests can be expressed in terms of net
benefits, i.e., the sum of all benefits minus the sum of all costs. They can also be
expressed as a ratio of total benefits to total costs. An efficiency program is said to “pass”
the test if the benefit-cost ratio is greater than one (or if the net benefits are greater than
zero). One shortcoming of using just the benefit-cost ratio approach is that the
magnitude of net benefits can be obscured.? For this reason we recommend that both
the benefit-cost ratio and the net benefits be reported when assessing demand-side
resource cost-effectiveness.

Implications of the Cost-Effectiveness Tests

In theory, all of the above cost-effectiveness tests should be considered in the evaluation
of ratepayer-funded energy efficiency programs, to provide the most complete picture of
the impacts on different parties. However, most states rely upon one or two tests as the
primary standard for screening energy efficiency programs, due to the challenges of
working with multiple tests that provide different results.

Also, it is important to recognize that the different tests provide different types of
information and should be used for different purposes. For example, the RIM test and
the Participant Cost test provide "distributional” information (i.e., information regarding
how the impacts of demand-side programs are distributed across different customer
types). In particular, the RIM test provides an indication of the primary impacts of
demand-side resources on those customers who do not participate in the programs,
because the main impacts on these customers are the adjustments in rates. The
Participant Cost test, on the other hand, provides an indication of the primary impact of
demand-side resources on the program participants. These two tests together provide a
rough indication of how the benefits are distributed between program participants and
non-participants.

In the paragraphs below we discuss some of the key implications of each of the five cost-
effectiveness tests. Table 3-2 summarizes the key points.

“® For example, Program A might have benefits of $2 million and costs of $1 million, while Program B has
benefits of $50,000 and costs of $10,000. Program A has net benefits of $1 million, compared to just $40,000
for Program B, but Program A has a benefit/cost ratio of 2.0 which superficially appears modest compared to
Program B's 5.0 ratio.
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Table 3-2. The Five Principal Cost-Effectiveness Tests*

Test

Key Question
Answered

Summary Approach

Implications

Societal Cost

Will total costs to
society decrease?

Includes the costs and
benefits experienced by
all members of society.

Most comprehensive
comparison but also
hardest to quantify.

Total Resource Cost

Will the sum of
utility costs and
program
participants’
costs decrease?

Includes the costs and
benefits experienced by
all utility customers,
including program
participants and non-
participants

Includes the full
incremental cost of the
demand-side measure,
including participant cost
and utility cost.

Program Administrator

Will utility costs

Includes the costs and

Identifies impacts on

Cost decrease? benefits that are utility revenue
experienced by the requirements. Provides
utility or the program information on program
administrator. delivery effectiveness, i.e.

benefits per amount spent
by the program
administrator.

Participant Cost Will program Includes the costs and Provides distributional

participants’
costs decrease?

benefits that are
experienced by the
program participants.

information. Useful in
program design to
improve participation. Of
limited use for cost-
effectiveness screening.

Rate Impact Measure

Will utility rates
decrease?

Includes the costs and
benefits that affect
utility rates, including
program administrator
costs and benefits and
lost revenues.

Provides distributional
information. Useful in
program design to find
opportunities for
broadening programs. Of
limited use for cost-
effectiveness screening.

The Societal Cost test is the most comprehensive standard for evaluating the cost-

effectiveness of efficiency, because this is the only test that includes all benefits and costs
to all members of society. Ideally, the Societal Cost test should include all costs and
benefits, regardless of who experiences them, including externalities. However,
externalities by their very nature are often difficult to quantify. For this reason, defining

% This table is adapted from NAPEE 2008 and Synapse 2012a. In each case, the key question is asked in light
of the effects of the demand-side program when viewed in isolation from other cost and rate drivers. For

example, when viewed in isolation a utility’s demand-side program might be expected to lead to a decrease
in utility rates, and thus pass the RIM test. But rates might actually increase for reasons that have nothing to
do with the demand-side program.




the appropriate cost and benefit inputs to a Societal Cost test is quite difficult and
controversial.

The TRC test is the next most comprehensive standard for evaluating the cost-
effectiveness of demand-side resources, by including all the impacts to the program
administrator and its customers.* It offers the advantage of including certain impacts
that are important in planning energy efficiency programs, including other fuel savings,
and low-income benefits.

The PAC test is more restrictive than the TRC test, in that it only compares the program
administrator costs to the costs of avoided supply-side resources. One way to think of
this test is that it is limited to the impacts that would eventually be charged to all
customers through the revenue requirements; the costs being those costs passed on to
ratepayers for implementing the demand-side programs, and the benefits being the
supply-side costs that are avoided and not passed on to ratepayers as a result of the
demand-side programs.*

The Participant Cost test is fundamentally different from the other tests, in that it uses
customer bill savings as the primary benefit of the programs. Customer rates are typically
higher than the marginal avoided costs of the energy system, leading to higher demand-
side program benefits per unit of energy saved.*” Also, the only costs in this test are the
customer costs, which in many cases are lower than the costs incurred by the program
administrator to plan, design, and deliver the demand-side programs. Consequently, this
test is typically the least restrictive of all the other cost-effectiveness tests. As noted
above, it provides an indication of the distributional effects of the demand-side
programs, along with the RIM test, and may be useful in optimizing program design for
participation. When applied to voluntary programs, the Participant Cost test is of limited
usefulness to regulators because programs that do not pass the test are rarely if ever
proposed, since custom