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REBUTTAL TESTIMONY
OF
MICHAEL 1. STAHLMAN
UNION ELECTRIC COMPANY d/b/a AMEREN MISSOURI
CASE NO, GT-2011-0410

I. Introduction

Please state your name and business address.

Michael L. Stahlman, P.O. Box 360, Jefferson City, Missouri 65102.

By whom are you employed and in what capacity?

> R P O

I am a Regulatory Economist with the Missouri Public Service
Commission (Commission).

Q. Have you previously filed testimony before the Commission?

A. Yes. I have filed testimony in Case No. GR-2010-0363.

Q. What is the purpose of your rebuttal testimony?

A. The purpose of my rebuttal testimony is to address issues discussed by
Union Electric Company d/b/a Ameren Missouri (Ameren Missouri or Company)
witnesses, Mr. Gregory W. Lovett and Mr. Kyle Shoff in their direct testimonies. This
testimony will also provide additional information about the energy efficiency programs
as described in Section 6 of the Unanimous Stipulation and Agreement (Stipulation) in
Case No. GR-2010-0363 (Energy Efficiency Programs) not included in either Mr.

Lovett’s or Mr. Shoff’s direct testimonies.
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II. Rebuttal of Mr. Lovett

Q. Do you agree with Mr. Lovett’s assertion that the revised tariff sheets
“remove measures which are not cost effective” (page 2, line 8)?

A. No, I do not. Mr. Lovett is asserting as fact that the measures Ameren
Missouri proposes to remove ate not cost-effective. Staff is not willing to make such a
stafement. The Stipulation requires a specific analysis of the energy efficiency measures
which are listed in Appendix C to the Stipulation (attached hereto as Appendix C). The
analysis required by paragraph 6.C. of the Stipulation to determine the effectiveness of
the programs has yet to be completed.

Q. Do you agree with Mr. Lovett’s assertion that terms of the Stipulation
require Ameren Missouri to “...analyze the cost effectiveness of its current natural gas
energy efficiency programs...” (page 2, lines 16-17)?

A, Yes, I agree that Ameren Missouri is to determine the cost-effectiveness of
its Energy Efficiency Programs. However, paragraph 6.C. of the Stipulation requires:
“,Til'e Company shall perform a post-implementation evaluation of the effectiveness of
its.non low income weatherization energy efficiency programs” (emphasis added). The
Stipulation goes 6n to list additional requirements for performing this post-
implementation evaluation. Specifically, in paragraph 6.C. on page 4 the Stipulation
requires:

Post-implementation evaluations of all programs or measures shall
include usage data for program participants through the end of the
month of April, 2012, and be completed by December 31, 2012.
Post-implementation evaluations will generally be performed by an

outside firm and inciude both a process evaluation and an impact
evaluation.
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In contrast fo these requirements, Ameren Missouri’s “evaluation” on which it is baging
its proposal to remove certain measures from its tariff, was not conducted by an outside
firm and does not include usage data through the end of the month of April, 2012 as
required by the terms of the Stipulation.

Q. Do you agree with Mr. Lovett’s statement that “Ameren Missouri’s

decision to analyze the cost effectiveness of its current natural gas energy efficiency
programs was driven by the terms of the Unanimous Stipulation and Agreement in Case
No. GR-2010-0363” (page 2, lines 16-18)?
7 A. No. If Ameren Missouri had concerns about the cost-effectiveness of the
measures contained in Appendix C to the GR-2010-0363 Stipulation, it should have
raised those issues during settlement discussions. Instead, Ameren Missouri raised the
issue three months after it agreed to “provide for uninterrupted availability of these
energy efficiency programs through December 31, 2012” as required by paragraph 6.G.
of the Stipulation and three months after it began collecting $700,000 in rates for annual
funding of Energy Efficiency Programs as provided in paragraph 2 of the Stipulation.

Q. Have the specimen tariff sheets in Attachment C to the Stipulation,
Missouri Energy Efficient Natural Gas Equipment and Building Shell Measure Rebate
Program, containing the measures of Ameren Missouri’s Energy Efficiency Programs,
been implemented?

A, Yes, Ameren Missouri filed the tariffs in accordance with paragraph 6.G.
of the Stipulation and they became effective on February 20, 2011,

Q. Do you agree with Mr. Lovett’s assertion in his direct testimony that

“paragraph 6B of the Stipulation requires the Company to limit its energy efficiency
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funding to ‘expenditures prudently-incurred on cost effective programs®” (page 2, lines
18-20)?

A. Yes, however the programs in question, attached as Appendix C to the
Stipulation, have already been declared cost-effective with pre-implementation analysis
in accordance with 4 CSR 240-14 Utility Promotional Practices rule, and 4 CSR 240-
3.255 Filing Requirements for Gas Utility Promotional Practices in Case No. GR-2010-
0363. The questions regarding the cost-effectiveness of measures raised by parties in the
rate case were resolved and settled by the Stipulation and approved by the Commission as
afeibolution of Case No. GR-2010-0363.
| Q. Is there any requirement, other than paragraph 6.C. of the Stipulation, for
the Company to analyze the post-implementation cost-effectiveness of the programs?

A. No.

Q. Is there any requirement for the Company to reanalyze the pre-
implementation cost-effectiveness?

A. No. Had Staff thought it necessary to perform a pre-implementation cost-
effectiveness analysis of the measures and programs, Staff would have raised that issue
and included that requirement in the Stipulation.

Q. Do you agree with Mr. Lovett’s statement that “the Company was faced
with the obligation to amend its tariffs to remove what it believed (and continues to
b;lieve) are non-cost effective measures” {page 4, lines 4-6)?

A. No. Per paragraph 6.G. of the Stipulation, the tariff sheets attached as
Appendix C requires that Ameren Missouri: “shall provide for uninterrupted availability

of these energy efficiency programs through December 31, 2012.” Furthermore,
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ﬁaragraph 6.C. of the Stipulation requires post-implementation evaluations to “include
usage data for program participants through the end of the month of April, 2012” and to
“generally be performed by an oufside firm and include both a process evaluation and an
impact evaluation.” The determination of cost-effectiveness should be based on a formal
evaluation on more than speculative pre-implementation data in accordance with
paragraph 6.C. of the Stipulation and not Ameren Missouri’s “beliefs.”

Q. Do you agree with Mr. Lovett’s statement that “Paragraph 6G of the
Stipulation allows Ameren Missouri to file revised tariff sheets if it believes the
circumstances warrant changes after circulating those sheets for review by the [Energy
Efficiency Advisory Group]” (page 4, lines 6-8)?

A. Yes, I agree that paragraph 6.G. does allow for Ameren Missouri to file
;'evised sheets. This sentence was included because Staff realized that Ameren Missouri
would have to file new measures to ramp up to meet the third year $850,000 target of
paragraph 6.B. of the Stipulation. The purpose of this sentence was not to limit Ameren
Missouri’s measures to those listed in Appendix C of the Stipulation, but to allow
Ameren Missouri to file revised tariff sheets in order to ramp up to the target in paragraph
6.B. Additionally, although Ameren Missouri may file revised sheets, this does not
remove Staff’s right to question the prudency of the changes to those tariff sheets per
paragraph 6.D. of the Stipulation, nor does it remove the parties’ other obligations under
the Stipulation,

' Q. Were the proposed tariff sheets in Ameren Missouri’s tariff filing, JG-
2011-0597, Ameren Missouri’s energy efficiency tariff filing prior to the current case JG-

2011-0620, filed on May 27, 2011 and then subsequently withdrawn, circulated to the
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Energy Efficiency Advisory Group (EEAG) in accordance with paragraph 6.G. of the
Stipulation?
| A, No.

Q. Were the proposed tariff sheets in this tariff filing, JG-2011-0620 filed on

June 8, 2011, circulated to the EEAG in accordance with paragraph 6.G. of the

Stipulation?
A, No.
Q. Do you agree with Mr. Lovett’s conclusion that “This tariff modification

is required by the terms of the Stipulation because non-cost effective programs have been
identified and is necessary so that Ameren Missouri can prudently administer its Natural
Gas Energy Efficient Equipment programs” (page 5, lines 3-5)?

A. No. The prudent administration of the Energy Efficiency Programs is to
evaluate the programs per paragraph 6.C. of the Stipulation on data gathered from the
;)fograms through April, 2012 and to comply with the terms of the Stipulation. This
includes maintaining the uninterrupted availability of the programs, as shown in the
specimen tariffs in Appendix C of the Stipulation, until December 31, 2012, in

accordance with paragraph 6.G. of the Stipulation,

IL. Rebuttal of Mr. Shoff

Q. Did Mr. Shoff “evaluate the cost-effectiveness of Ameren Missouri’s
natural gas energy efficiency portfolio” (page 2, lines 11-12) in accordance with
paragraph 6.C. of the Stipulation?

’ A. No. Paragraph 6.C. of the Stipulation requires post-implementation

evaluations to “include usage data for program participants through the end of the month
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of April, 2012” and to “generally be performed by an outside firm and include both a
process evaluation and an impact evaluation.” The measures in question, attached in
Appendix C to the Stipulation, have already been declared cost-effective with pre-
implementation analysis in accordance with 4 CSR 240-14, the Utility Promotional
Practices rule, and 4 CSR 240-3.255, Filing Requirements for Gas Utility Promotional
:I"ractices. Questions of the parties regarding the evaluations of measures prior to the
Stipulation were resolved and settled by the Stipulation approved by the Commission as a
resolution of GR-2010-0363.

Q. Would Mr. Shoff be considered an outside firm?

A, No. On page 1, lines 9-12, Mr. Shoff identifies himself as a DSM Planning
Consultant in the Corporate Planning Department of Ameren Services which is affiliated
with Ameren Missouri.

Q. Did Mr. Shoff perform a process and impact evaluation as required by
paragraph 6.C. of the Stipulation?
~ A, No. On page 2, line 12 Mr. Shoff states that to evaluate the portfolio,
“I'He] calculated [the Total Resource Cost test] for each measure and program.”

Q. Do you agree with Mr. Shoff’s definition of the Total Resource Cost Test
on page 2, lines 15-22?

A, Staff would disagree with using any “proposed” tariff language as a
retroactive basis for determining cost-effectiveness. Neither 4 CSR 240-14, 4 CSR 240-
3.255, nor the Stipulation address the Total Resource Cost Test (TRC), nor does it allow

it to be the sole determination as to whether a measure or program is cost-effective.
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Q. Do you agree with Mr. Shoff that “A TRC ratio greater than 1.0 indicates
that a measure is cost-effective” (page 2, line 22)?

A. I do agree that Mr. Shoff’s pre-implementation TRC it is a measurement
of cost-effectiveness but it should not necessarily be the sole determinant of whether a
measure is cost-effective or not. The definition of cost-effective is defined in 4 CSR 240-
14.01 0(D), the Utility Promotional Practices rule. “Cost-effective means that the present
v::llue of life-cycle benefits is greater than the present value of life-cycle costs to the
provider of an energy service.” There is nothing in any Commission rule regarding the
cost-effectiveness of natural gas energy efficiency measures or programs nor does the
Stipulation state that the TRC will be the sole criteria or address pre-implementation
analysis,

Q. Do you agree with Mr. Shoff’s statement on page 2, line 23, that the TRC
can “be calculated at the measure level”?

A. Yes, however Mr. Shoff’s analysis is contrary to the requirements of
paragraph 6.C. of the Stipulation which requires post-implementation evaluations to
“include usage data for program participants through the end of the month of April,
;;2612” and to “generally be performed by an outside firm and include both a process
evaluation and an impact evaluation.”

Q. Was Mr, Shoff’s evaluation of Ameren Missouri’s energy efficiency
measures using “ex-anfe savings and cost estimates” (page 3, line 18 emphasis added)
consistent with the requirements of paragraph 6.C. of the Stipulation?

A, No. Mr. Shoff explains that:

The measure level data was developed using best practice
databases and, if available, actual field data based on load
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reduction impact assessments from independent evaluation,
measurement, and verification contractors. Missouri specific
weather, Ameren Missouri specific building and heating/cooling
system types, and Ameren Missouri specific building vintages (age
of home) were applied as appropriate (emphasis added).

Paragraph 6.C. of the Stipulation requires post-implementation evaluations to “include
usage data for program participants through the end of the month of April, 2012”
(emphasis added). Using “ex-ante savings and cost estimates” (page 3, line 18) is typical
of pre-implementation analysis, as noted in Mr. Shoff’s direct testimony on page 6, lines
1-4. The pre-implementation analysis was completed for these measures under Case No.
GR-2010-0363 in accordance with 4 CSR 240-14, the Utility Promotional Practices rule,
and 4 CSR 240-3.255, Filing Requirements for Gas Utility Promotional Practices, and the
ineasures and programs were determined to be cost-effective. Questions regarding the
evaluations of measures prior to the Stipulation were resolved and setfied by the
Stipulation and approved by the Commission as a resolution of GR-2010-0363.

Q. Do you expect the cost-benefit ratio calculated on the building shell
measures using actual data from the program participants to be different from the cost-
benefit ratio that Mr. Shoff calculated ex-ante?

A, Yes. Mr. Shoff is basing his analysis on Ameren Missouri’s typical
electric residential and commercial customers. The program requires that, before
;;‘neren Missouri provides a rebate for a measure, an audit must be performed on the
residence and the measure must be shown to be cost-effective for the residence.
Therefore, the likelihood that the measure will only be installed on Ameren Missouri’s
typical electric resider;tial and commercial customers is very small which would result in

a different cost-benefit ratio than what Mr. Shoff calculated ex-gnte. This is why it is
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important to use post-implementation data to determine the cost-effectiveness of energy-
efficiency measures and programs.

Q. Do you agree with the Company that measures with a pre-implementation
TRC below one “should be removed from the natural gas programs” (page 3, lines 22-
23)?

A, No. Per paragraph 6.G. of the Stipulation, the specimen tariff sheets
attached as Appendix C “shall provide for uninterrupted availability of these energy
efficiency programs through December 31, 2012, There is nothing in the rules
regarding natural gas energy efficiency or in the Stipulation that states that the TRC will
be the sole criteria for determining whether or not a measure is retained in the program.
Fﬁrther, Mr. Shoff’s analysis is contrary to the requirements of paragraph 6.C. of the
Stipulation which requires post-implementation evaluations to “include usage data for
program participants through the end of the month of April, 2012” and to “generally be
performed by an outside firm and include both a process evaluation and an impact
evaluation.”

Q. Do you agree with Mr, Shoff that “a program is a bundle of measures”
(page 5, line 13)?

A.  Yes. The programs consist of measures and are to be uninterruptedly
gvailable through December 31, 2012, per paragraph 6.G. of the Stipulation.

7 Q. Do you agree with Mr. Shoff that the TRC test would be “considered best
practices for estimating the cost-effectiveness of energy efficiency measure, programs,

and portfolios” (page 5, lines 20-21)?

10
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A. No, I donot. 4 CSR 240-14, 4 CSR 240-3.255 and the Stipulation do not
address the TRC. Additionally, Mr. Shoff’s analysis does not “include usage data for
ﬁrogram participants through the end of the month of April, 2012” and was not
“performed by an outside firm and include both a process evaluation and an impact
evaluation.”

Q. Do you agree with Mr, Shoff that the “TRC is the de facto standard in the
NAPEE guide ‘Understanding Cost-Effectiveness of Energy Efficiency Programs: Best
Practices, Technical Methods, and Emerging Issues For Policy-Makers ' dated November
2008” (page 6, lines 14-17)?

A, No. “De facto” is defined in Webster’s New World Dictionary as
“existing or being such in actual fact though not by legal establishment.” However, a
éﬁ;éory look at the National Action Plan for Energy Efficiency (NAPEE) guide
referenced by Mr. Shoff (attached as Appendix B) references five different tests as the
“standard” tests. In fact, on the first page of its Executive Summary, it states: “There is
no single best test for evaluating the cost-effectiveness of energy efficiency”. I did not
sce a statement in that document where it refers to the TRC as the “de facto standard.”

Q. Do you agree with Mr, Shoff that “There are resources in both the public
and private domains...that capture the essence of measure level savings energy savings
on an ex ante basis” (page 0, lines 18-20)?

A, Yes. However, Mr. Shoff defines “ex ante” as “before implementation”
on- page 6, line 2 of his direct testimony. As mentioned above, the measures and
;)fégranls examined by Mr. Shoff and attached as Appendix C to the Stipulation were

considered to be cost-effective and were included in programs implemented as required

11
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by paragraph 6.G. of the Stipulation. Thus these programs should be examined on an ex
post basis, defined by Mr. Shoff as “after implementation” on page 6, line 2, and
including “usage data for program participants through the end of the month of April,
2612” as required by paragraph 6.C.of the Stipulation,

Q. Do you agree with Mr, Shoff that “the Commission does not have specific
rules for natural gas energy efficiency programs” (page 7, lines 4-5)7

A, No. Staff concedes there are no specific Commission rules for encrgy-
efficiency programs specific to natural gas. However, 4 CSR 240-14, the Utility
Promotional Practices rule and 4 CSR 240-3.255 Filing Requirements for Gas Utility
Prolmotionai Practices rule apply to natural gas demand-side programs which include
energy-efficiency programs.

Q. Do you agree with Mr. Shoff that “cost-effectiveness should [not] be
measured differently for natural gas and clectricity” (page 7, lines 8-10)?

A, No. Mr. Shoff references rule 4 CSR 240-22.050 Demand-Side Analysis
of Chapter 22 Electric Utility Resource Planning just prior to that statement. The Electric
Utility Resource Planning Chapter does not apply to natural gas. Natural gas resource
utility planning is different from electric utility planning in that natural gas companies
deliver a commodity directly to its customers where as electric companies take a
commodity to generate electricity to deliver to their customers. Staff does not believe it is
reasonable to apply select portions of the electric rule ad hoc in natural gas.

Q. Do you agree with Mr. Shoff that, “it [is] common to use ex ante measure
level savings values to estimate the cost-effectiveness of programs” (Shoff Direct page 7,

lines 11-13)?

12
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A, It is common for pre-implementation analysis which was completed for
these measures under Case No. GR-2010-0363 in accordance with 4 CSR 240-14, the
Utility Promotional Practices rule, and 4 CSR 240-3.255, Filing Requirements for Gas
Utility Promotional Practices. However, post-implementation analysis requires “[ex
post] usage data for program participants through the end of the month of April, 2012” by
iJ};l"z‘igraph 6.C. of the Stipulation.

Q. Do you agree with Mr. Shoff assertion that 76 percent of all respondents to
an American Gas Association (AGA) and Consortium for Energy Efficiency survey of
member utilities used “the TRC as the primary evaluation tool for energy efficiency
programs” (page 8, lines 8-9)?

A. No, a cursory look at the AGA “Natural Gas Programs Report: 2009
Program Year” (attached as Appendix A) cites the TRC as a common test on page 24;
however it does not state that the TRC was the sole criterion. That AGA report does not
discuss primary evaluation tools, However, a brief look at the NAPEE guide,
‘}‘Hnderstanding Cost-Effectiveness of Energy Efficiency Programs: Best Practices,
T échnz'cal Methods, and Emerging Issues for Policy-Makers” (2008) reveals that it does
discuss primary mst—eﬁ‘ectiveness tests in Tables 5-1 and 5-3. The tables indicate that
while six out of fifty states and the District of Columbia use the TRC as the primary test,
it is much more common to not specify a primary cost-effectiveness test. The NAPEE
“Guide to Resource Planning with Energy Efficiency” (2007) does state, “Thus,
regulators of most states use the TRC as the primary cost test for evaluating their energy
efficiency programs™ (pages 5-3), but it is unclear what analysis, if any, NAPEE did to

justify that statement and this statement contradicts the analysis in NAPEE (2008).

13
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Q. Was the TRC designed to be the sole method used to determine cost-
effectiveness?
A, No. The previously cited NAPEE guide states that there are five standard
tests, which originated with the California Standard Practice Manual (attached as
Appendix D). A cursory look at the California Standard Practice Manual shows that,
The tests set forth in this manual are not intended to be used
individually or in isolation. 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.” (page 6)

Q. Do you agree with Mr. Shoff that “the TRC test is the best method to
evaluate the cost-effectiveness of natural gas energy efficiency measures and programs”
(page 8, lines 17-19)?

A. No, I do not. The TRC is one of a group of standard tests. Staff does not
rely on just one test to evaluate the cost-effectiveness of a measure or program. Staff
looks forward to reviewing the results of the TRC and other cost-effectiveness tests that
meet the requirements of paragraph 6.C. of the Stipulation which requires post-
implementation evaluations to “include usage data for program participants through the
end of the month of April, 2012” and to “generally be performed by an outside firm and
include both a process evaluation and an impact evaluation” are met.

Q. Do you agree that “Ameren Missouri utilized best-practice approaches in
conducting its cost-effectiveness screening” (page 2, lines 4-5)?

A. No. It is Staff’s -position that the best-practice approach includes

evaluating the programs in accordance with the Stipulation,

14
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iV. Additional Information

Q. Is Ameren Missouri collecting money in rates to fund the Energy
Efficiency Programs?

A. Yes. Per paragraphs 2 and 6.A. of the Stipulation, the Company is
receiving $700,000 in annual funding from rates for Energy Efficiency Programs;
$263,000 of which is to be used for low income weatherization programs leaving
$437,000 for non-low income weatherization energy efficiency programs.

Q. Did Ameren Missouri agree in the Stipulation to ramp up spending on
Energy Efficiency Programs?

A. Yes. Per paragraph 6.B. of the Stipulation, Ameren Missouri agreed to
ramp up spending over three years to a target level of approximately $850,000.

Q.  How much money has Ameren Missouri spent on the Energy Efficiency
Programs since the new tariffs came into effect on February 20, 20117

A. In response to a Staff data request, the Company indicated that
expenditures on the current non-low income weatherization programs that became
effective February 20, 2011 are $64,217. Of this amount, $39,734 was rebated for the
measures that the Company is now seeking to remove from its program.

Q. If Ameren Missouri keeps all the current measures, is it likely to exceed
fhe $437,000 they are currently collecting in rates?

A, No. Ameren Missouri’s Quarterly Update indicates that as of the end of
the second quarter, if the assumption is made that all program reservations are paid in

full, Ameren Missouri has spent less than one third of the money collected in rates.

15
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Unless expenditures double for the next two quarters Ameren will not rebate $437,000 to

its customers.

V. Conclusion

Q. What is Staff’s recommendation?

A Staff recommends that the Commission reject Ameren Missouri’s
proposed tariff sheets since they contradict the terms of the Commission Approved
Unanimous Stipulation and Agreement for Case No. GR-2010-0363.

Q. Does this end your testimony?

A. Yes it does.

16
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INTRODUCTION

Awareness of the energy economy has steadily grown beyond the purview of business and public
policy. Economic and environmental concerns have become increasingly important drivers of
consumer decisions about energy. With this has come heightened attention to the potential for
energy efficiency to moderate consumer cost increases, reduce greenhouse gas emissions and
enhance energy securify. For natural gas distributors, investing in natural gas efficiency programs
presents an opportunity to achieve these objectives and benefit the communities they serve. Many
have long-performing natural gas efficiency programs, while others are working with their
regulators to pave the way for new programs that wilt accelerate progress towards realizing a clean
energy future while building sustainable value for their businesses and custormers.

The AGA Natural Gas Efficiency Programs Report - 2009 Program Year presents data collected
from members of the American Gas Association and the Consortium for Energy Efficiency’ on
ratepayer-funded natural gas efficiency and conservation programs. The report aims to portray the
extent of this rapidly growing market in the United States and Canada and to identify practices and
trends in program planning, funding, administration and evaluation.

This fourth annual study looks retrospectively at the status of the natural gas efficiency market in
2009, including expenditures and savings impacts, and presents a snapshot of budgets for 2010,
Also explored are regulatory approaches to advancing the natural gas efficiency market. The
findings illustrate how natural gas utilities have worked with their customers to help them reduce
thelr carbon footprint and increase cost savings and with their regulators to bring about progressive
policies that support such initiatives.

An important contributor to this data gathering project is the Consortium for Energy Efficiency
(CEE). The data collection effort has expanded significantly since AGA and CEE began
coordinating collection of these data in 2008. By joining forces, AGA and CEE have reduced the
reporting burden for respondents, eliminated duplicative efforts for our organizations, and
significantly enlarged the sample pool—extending the survey to more utilities in the U.S. and
Canada and to third-party administrators of ratepayer-funded efficiency programs.

AGA would like to thank the members of AGA and CEE in the U.S. and Canada for participating in
this important data-collection effort. We appreciate tremendously the time and effort given by all
survey respondents throughout the data coliection process, including extensive clarification and
data validation follow up. (See Appendix E for a listing of participating companies).

¥ 'The Consoriium for Energy Efficiency {www.cee org} is a nonprofit public benefits corporation that develops Initiatives for its North
American members to promaote the manufacture and purchase of energy-efficient products and services, CEE members include
utilittes, siatewide and regional market transformation administrators, environmentat groups, research organizations and state energy
offices In the U.S. and Canada. - Appendix A
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EXECUTIVE SUMMARY

in 2010 the American Gas Association {AGA) and the Consortium for Energy Efficiency (CEE)}
surveyed their U.S. and Canadian members and other efficiency program administrators on the
status of their 2009 ratepayer-funded natural gas efficiency programs, including low-income
weatherization. Based on survey findings for the 2009 program year:

By investing in successful and innovative efficiency programs-—which include strategic
parinerships, education campaigns, targeted marketing, low-income usage programs,
energy audits, whole house projects, customer rebates and incentives, and customized
retrofits of large facilities—natural gas utilities continue to help their customers to reduce
energy usage and lower annual energy bills.

Natural gas utilities fund 111 natural gas efficiency programs—106 in 38 states and five in
Canada. U.S. utilities plan to launch six new programs in 2010.

Residential natural gas efficiency program participants in the U.S. saved on average nine
percent of usage or about 69 Therm per year, averaging $83 in cost saving on their annual
energy bill.

In the United States, utilities invested nearly $803 miillion in natural gas efficiency programs
in 2009 aznd have budgeted about $1.1 billion in 2010. This represents a 42 percent
increase”.

Natural gas efficiency program expenditures approached $870 million in North America in
2009, and they are estimated to grow to more than $1.2 billion in 2010 (a 41 percent
increase).

Utilities spent from 0.01 to 9.5 percent of net natural gas disfribution revenues (net of gas
costs) on natural gas efficiency programs in 2009.

In 2009 U.S. customers saved nearly 53 trillion Btu through natural gas efficiency programs
(a nine percent increase from 48 trillion Btu in 2008%), thus avoiding 2.8 million metric tons
of carbon dioxide (CO,) emissions.

Natural gas savings impacts from efficiency programs reached nearly 90 trillion Btu in North
America, an 11 percent increase from 81 trillion Btu in 2008 and the equivalence of 4.7
million metric tons of avoided CO, emissions.

Eighty-five percent of natural gas efficiency programs provide conservation or energy
efficiency activities to low-income customers.

Twenty-eight states require that utilities fund natural gas efficiency programs, and 25 states
mandate that utilities implement programs specific to low-income customers.

Thirty-four states aliow utilities to recover natural gas efficiency direct program costs, 23
permit them to recoup lost margins, and 12 approve financial incentives for utilities based
on program implementation and performance.

% The 2000 and 2010 survey samples are similar; howaver, 2010 budgets include dala for six newly launched programs.

* Natural gas efficiency program savings for the 2008 program year have been revised for the U.S. and Canada since this report was

last published in December 2009.
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¢ Recovery of natural gas efficiency direct program costs are allowed via the following
mechanisms:
» special tariff or rider in 25 states
* base rates in 13 states
= system benefits surcharge in eleven states
= other mechanism in four states.

« Sixteen percent of regulator-approved natural gas efficiency programs encourage fuel
switching, and 14 percent measure efficiency from the energy source to the usage site by
applying a full fuel ¢cycle analysis.

. US. spending on evaluation, measurement and verification activities surpassed $12 million
in 2009, and it is estimated to approach $31 million in 2010 {a 150 percent increase).
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METHODOLOGY AND SURVEY SAMPLE

In 2010 the American Gas Association (AGA) and the Consortium for Energy Efficiency (CEE)
surveyed their U.S. and Canadian members and other efficiency program administrators on the
status of their 2009 ratepayer-funded natural gas efficiency programs, including low-income
weatherization®. Also included are data from non-utility or “third-party” administrators of utility
funded natural gas efficiency programs®. In this report, the term “natural gas efficiency program”
refers to a set of activities desighed to promote a cost-effeclive and prudent approach to energy
usage, including single and multifamily residential low-income weatherization; indirect impact
activities; and new and existing building direct impact activities (see page 8 for examples of such
activities).

The sample frame consisted of all member organizations of AGA and CEE and nonmember
organizations identified as large program administrators. The response rate was 88 percent.
Therefore, natural gas efficiency statistics may be understated in this report. Responses were
received for 106 programs implemented in the U.S. in 2009 and five in Canada. We also received
responses for six U.S. programs planned for 2010. Two variations of the survey were distributed:
1) a short form (which focuses on natural gas efficiency program funding and savings impacts) was
distributed primarily to CEE members, including administrators of statewide energy programs; and
2) a long form (which includes questions on program characteristics, expenditures, budgets,
evaluation and regulatory treatment) was distributed to ali AGA members. The introductory part of
this report and part || encompass all collected data from short and long forms, and the remainder
discusses responses from a subset of companies that completed the long form (92 companies in
the U.S. and two in Canada).

The gas utilities represented in this report (including those that fund third-party programs) have
natural gas service territories in 38 states and Canada. These utilities account for nearly 69
percent of the natural gas delivered by gas distribution compantes in the United States, which have
an aggregate annual U.S. throughput of 9.2 trillion cubic feet (Tef®. These companies also served
miore than 45 million residential customers cumulatively, corresponding to 69 percent of the U.S.
residential natural gas market.

The survey asked respondents to describe their natural gas efficiency programs during the 2009
caiendar year (or coinciding program year for which data were available). Also, 2010 data were
collected for approved natural gas efficiency program budgets and estimated participant counts.
Not ali reporting companies answered every question on the survey. The sample therefore varies
guestion to question. Because the sample pool is not normalized and varies year to year, this
report does not directly compare 2009 with prior year data, except for illustrative purposes when
discussing program expenditures and savings impacts. Tables and charts represent a simple tally
of the responses to the survey questionnaire.

Report footnotes and section introductions provide additional information regarding methodology.

* Hecause many low-income weatherization programs are run by non-participating state agencles, report data understate low-income
programs bhudgets.

® Appandix E fists the companles represented in this report, including those that did not respond directly but whose data were provided
by third-party administrators. While only aggregate information Is presented in the report, Appendix B, C and D present data at a state
and/or region level only for companies that agreed to release their information.

® Based on Energy Information Administration consumption data: Natural Gas Annuat 2008 (Released March 2010)
Appendix A
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i. NATURAL GAs EFFICIENCY PROGRAM CHARACTERISTICS
According to 2009 program year data, there are at least 111 active natural gas efficiency programs

in North America—106 in the U.S. and five in Canada—that are funded by local natural gas
utilities. Utilities also plan to launch six new programs in the U.S. in 2010 (see Figure 1).

Figure 1

Utility-Funded Natural Gas Efficiency Programs
{111 Active & 6 Planned Programs in 38 States & Canada in 2008)

The 106 U.S. programs include 98 that are administered by utilities (in part or whole) and eight that
are iimplemented solely by a third-party agency, generally as part of a collaborative, such as the
Energy Trust of Oregon, New Jersey Clean Energy Program, New York State Energy Research
and Development Authority, and Wisconsin Focus on Energy. Ten of the 98 utilities fund third-
party administered programs in conjunction with their own utility-implemented programs; however,
to avoid double-counting, these are not counted separately in this report.

Appendix A
Nalural Gas Efficiency Programs Report — 2008 Program Year, Page 5 of 40




FProgram Structure

From this point forward, except in part Il, Natural Gas Efficiency Program Funding and Impacts,
this report describes a subset of utility-implemented natural gas efficiency programs for which a
more comprehensive set of data was obtained. This subset comprises 94 programs (92 in the U.G.
and two in Canada) implemented by 52 natural gas distributors, 40 combination gas-electric
utilities and two municipaliy-owned utilities (see Table 1).

Tabde 4

NATURAL OAS EFFICIENCY PROGRAM BY LITILITY FYPE

Company Tyee ProGgramS | PERCENTAGE
investor-Owned Natural Gas Distributar 52 55%
Investor-Guened Gas & Electric Lttty 40 427%
Municipaliv-Owned Utility 2 2%
TOTAL 2 100%

Of the 94 natural gas efficiency programs, 72 are administered solely by the utility, two by a
government agency, five by a nonprofit organization, and 15 by more than one entity. This latter
category includes utilities that administer their own programs while funding statewide programs;
support community action programs in implementing low-income programs; and/or outsource the
delivery of specific activities (such as rebate processing, energy audits or education programs) to
third-party nonprofit or for-profit firms (see Table 2).

Tabhle ?
NATURAL GAS EFFICIERTY PROGRAMS ADMINISTRATION
PrOGRAMS PERCENTAGE
Utitity-Administered 72 7%,
Nonprofit Organization 5 S5
Governmant Agency 2 25
Other or a Combination of Entities 15 i6%
TOTAL ' 94 100%

The majority of natural gas efficiency programs (67 out of 94) are administered as natural gas-only,
wiiile 27 are combined with electric efficiency programs {see Figure 2}. Forty-two of 93

respondents (45 percent) reported that they coordinate efficiency activities with other org\ainiz?!;ior{s
Appendix A
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or utilities (natural gas, electric or combination), thereby reducing costs and ensuring consistency
i1 program offerings and delivery,

Figure 2

Natural Gas Efficiency Programs Structure
Total = 24 programs

Gas Only (67)

/. 20%
Gas & Electric./ '
(27) .

Cien Ehcieney Proguam Chasaoteninie s

Natural gas efficiency programs average 10 years of service, ranging from newly launched to
mature programs that span 20 or more years, and neatrly all have run without interruption since
inception. Forty-six percent have been in place for 10 years or longer (see Table 3).

Table 3
NATURAL GAS EFFILIENCY PROGRARS SINCE HICEPTION
YEARS OF SERVICE Nunmesr oF PROSRAMS
Less than 1 {2009 start} 16
i2<10 35
102+<20 22
20 or more 21
TOTAL 94

Forty-five percent of natural gas efficiency programs (42 of 93) grew since the 2008 program year.
Ultilities accomplished this by targeting new markets and customer classes, increasing funding and
participation levels, and developing new programs (stuch as Home Performance with Energy Star,
building operator certification and new commercial construction). They also expanded low-income
weatherization programs to include no-cost and low-cost equipment replacement programs,
ehhanced outreach (via marketing and conservation education), boosted rebate programs by
augmenting rebate amounts or adding new measures, and piloted new technologies.

Qbjectives
When asked to select ail goals that drive their natural gas efficiency programs, respondents
identified them as follows: 98 percent target direct impact on energy savings; 85 percent engage
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in behavioral change (with education, training or direct outreach to customers and others); 65
percent seek market transformation (through manufacturers, distributors, retailers and consumers
of energy-related products and service); and 43 percent aim for avoided emissions. Thirty-five
percent (33 out of 24) maintain that all four goals drive their programs. Also fourteen percent sited
other or supplementary goals, including economic development and job creation; reducing
households’ energy burden; assisting hard-to-reach markets under distress; reducing uncollectible
expenses due to write offs of arrears for low-income customers; moderating growth in electric
consumption and dependence on other fuels, and avoiding system transmission capacity upgrades
(see Table 4).

Table 4
PURPOSE Or GOAL OF NATURAL GAs EFFICIENCY PROGRAM
{34 natural gas efiiciency programs with one or more goals}
Goat NUMBER OF PROGRAMS PERCENTAGE
Directimpact on Energy Savings o2 gt
Behavior Change 20 | 85%
tvarket Transformation 61 65%.
Direct impact on Aveided Emissions 40 43%
Other 13 145

Cistomer Segments

Respondents were asked to identify all customer classes included in their natural gas efficiency
programs. Eighty-seven percent of programs (82 of 94) provide natural gas efficiency and
conservation services to residential customers, 84 percent (79 programs) to low-income
customers, and 69 percent {or 65 programs) to small commercial and industrial (C&|) customers.
Six of the 94 respondents offer natural gas efficiency measures only to residential customers,
eleven provide only programs specific to low-income customers, and one program has only C&}
efficiency activities. Fifty-nine percent {or 55 programs) include all customer classes in their
natural gas efficiency programs.

Participant counts were obtained for 70 active natural gas efficiency programs In 2009, and
estimated counts were gathered for 70 programs in 2010. Many programs do not track or report
participation rates, while others had low to no participation in 2009 due to late program
implemeantation. In cases where respondents do not actively monitor participants, they provided
astimaied instead of exact counts. Also some program administrators keep track of processed
rebaies and installed measures or projects instead of tallying enrolled customers. Methodology
opproaches vary regarding whether to count online audits and students participating in school-
based education programs. Thus participant figures should be regarded as very rough estimates.

During 2009, 1,287,561 residential customers, 256,133 low-income participants, and 44,942 C&i
customers were enrolled in natural gas efficiency programs. The median count is 3,457
participants in residential programs, ranging from as few as 15 to as many as 326,943 customers.
For low-income programs, ranging from 1 to 100,340 participants, the median customer count is
319. C&l programs have from four to 15,672 accounts, and the median count is 107 accounts.
Two million participants are estimated for the 2010 program year of which 1,678,789 are
residential, 416,053 are low income, and 59,151 are C&l customers.

Survey respondents were asked to identify all natural gas efficiency aclivities offered to customers
in each sector. Based on data reported for 84 programs, the majority provide indirect and direct
impact efficiency services to all or several customer segments. These activities are provided to
Appendix A
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residential single family homes in 81 programs, multi-family housing in 69 programs, low-income
homes in 80 programs, and C&| customers in 65 programs. Thus 85 percent of utility-implemented
programs offer low income customers conservation and efficiency activities, including

weatherization measures (in 71 percent of programs).

When asked whether they offered enhancements for low-income qualified programs, 79 percent of
respondents (73 of 92) indicated that this customer segment does have access to a porifolio of
programs exclusively available to them. Nineteen of these enhanced low-incoime programs are
administered by the utility, 17 by a community action agency, three by the state, and 33 by another
entity or jointly among several entities.  These coordinated efforts include joint delivery of gas and
electric low-income efficiency programs. Also several utilities that do not administer their own low-
income efficiency activities provide funding to state-implemented low-income programs.

Services and Products

As shown in Table 5, besides low-income customers, the residential single family and residential
multi-family customer segments benefit from weatherization services in 48 and 37 percent of
programs respectively. Indirect impact activities are also offered to one or more customer
segments, and these include customer education (in 74 percent of programs), online tools (68
percent}, technical assessments or energy audits {56 percent), and contractor and building
operator training and certification (41 percent). Programs also offer direct impact efficiency
measures o existing residential single family homes (in 78 percent of programs}, multi-family
heusing (66 percent), low income homes (75 percent), and C&l properties (66 percent). These
girect impact activities include equipment replacement and upgrades (e.g., appliances, doors,
windows, and thermostats), building retrofits, commercial food service, process eguipment, energy
management systems and custom process improvements. Direct impact activities are also
availzble for new buildings and expansions, and these include energy efficient homes, energy
efficiency design assistance, and industrial efficiency. Other activities include residential school-
based education programs, low income instituted test measures for new technologies, commercial

nonprofit weatherization, and custom prescriptive programs.

Tahle &
Ui vy-IMpLEMENTED NATURAL GAS LFHCIEMCY PROGRAM ACTIVITIES BY CUSTOMER LLASS
Tetal = Gd 1eporting EE programs with one or more EE activities
RESIDENTIAL Restoenmial | RESIDENTIAL R
EnerGy EFFICIENCY ACTIVITIES Sweete Fatry pauT-basmiey fLowincone o
- E1Prosants B9 Prossen: shPaooesass |
Weatherization 45 35 607
E.":;}ﬂéi;( i.mpé(‘f_ Piagrams 17 - 17 13
Cartilication
Eoie alion i Aty €1 93
Gahine ool 64 A ALy 51
Jechnical Assossment 52 3% 449 41
Trammng, 3% 26 2t 38
Direct Impact Programs — Existing Buildings 73 G 70 ol
H rograms —- fNew
Direct lm;.)act Prog ! s ~fNey 4 76 ) 17
Construction/Expansion
Other 5 2 3 4
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When asked to identify all products offered in their residential natural gas efficiency programs, 92
respondents selected furnaces (in 81 programs), boilers {67), comprehensive whole house
efficiency (for existing homes in 66 programs and for new construction in 44 programs), storage
water heaters (65), tankless water heaters (53), tune ups and controls upgrades (38), HVAC
guality installation (32). clothes washers (23). windows (14), dishwashers (9) and solar water
heaters (7). C&l programs include borilers (59 programs), furnaces (59), storage water heaters
(55). tankless water heaters {45}, turye ups and controls upgrades (44), commercial kitchens (42),
HVAC quality installation (24), energyy management or continuous energy improvement (19), and
solar water heaters (13). Several programs also offer separate industrial programs that are either
custom {40 programs), prescriptive (229) or include plant assessments (25).

Other products were listed by 29 resprondents, including programmable thermostats, radiant
heaters, and drain water heat recovery. Additional residential products include chimney dampers,
low-flow faucet aerators and showertieads, pilot-iess hearth, and air duct sealing and attic
msulation. Additional C&1 products irrclude roofiop gas pack units; prescriptive gas coaoling; custom
gas engine drives; boiler tune ups; steam traps: vent dampers; low-flow pre-rinse spray nozzie;
new construction energy design assistance; retro commissioning of gas building controls; energy
audits; engineering studies; commercial Kitchen griddies, steamers, fryers, combination ovens, and
modulating burners; and combined heat and power distributed generation.

Tusiomel incentivas

iMany natural gas efficiency program= offer customers financial incentives toward energy savings,
such as appliance rebates and equiprnent financing. Respondents reported an aggregate 2009
annual incentive budget of $164 million for 66 restdential programs and 3$69 million for 44 C&l
pragrams (see Figure 3). The estimated incentive budget for 2010 is $241 million for 74 residential
nrograms and $157 million for 59 C& 1 programs (including hudgets for newly launched 2010
programs).

Figure 3
Natural Gas Efficien«zy Program Customar Incentive Budgets by Secror
EE Resmatsnna: &4 D8 orogroms = 5235 1 ko

~ _ Residential
: £164.2 million
/ 30445
P :
e
Commerciat & ..~ .
Industnai *
$68.9 million
M
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Eighty-one percent of natural gas efficiency programs (75 of 93) offer their customers cash
incentives for high-efficiency natural gas appliance installations. Of those that have rebate
pragrams, 97 percent offer them to residential customers, 72 percent to commercial customers and
52 percent to small industrial customers. Forty-three percent of the residential rebates are used by
low-income customers. Thirty-two percent (or 24 programs) offer rebates to all customer classes.
As seen in Table 6, rebate dollar amounts vary widely, depending on the fype and number of
meastures.

Table 6

GAS APPLIANCE REBATES PROGRAMS

BoOiLERS FURNACES WaTer HEATERS PROGRAMMABLE OtHER
THERIMGSTATS

RESIDEMTIAL {70 Reseonseed

Avatank: Programs 53 S7 5e 45 27

Doliar Hange 575 21,800 54 SLGIOT 535 L0 S10 Bhi 16 51,300
Low IRCOMIE {25 Rispinsey)

Available Prograny, 25 23 2% 27 4

Timiiar Hange SIS0 $35060 § 100 2506 | S50 81,400 £20 s3I0 | 0 ssn00
COMMERCIAL {50 ResPanses)

Avatlubie Progeans 46 42 = 25 23

Dokia: Banpe 7R S50.000 ] 87 S5000u | S3u SELODD 20 S5 SA GS.0

(DUSTRIAL {24 Brsranses)
Avaianks Prooprame 2 22 o i/ 32
Dalar Range SE50 s50.000 ] Si0n SSOK 525 S50 | S S50L,005

Customers are normally required to submit rebate forms with required documentation to qualify for
reimbursement. As a pre-requisite to accessing rebates, some programs require their customers
to accept a free energy audit (and include a programmable thermostat and weatherization kit for
residential customers). This helps encourage a whole house or whole system approach to

" efficiency. Often programs vary the value of the rebate or incentive, based on the efficiency rating
of the re;placement appliance or efficiency savings of the project.

Eligible appliances for residential cash rebates include high-efficiency boilers (53), furnaces (67).
storage and tankless water heaters (59 programs), and programmable thermostats (45). In 27
residential programs, other measures are offered, including insulation and sealing, ranges, clothes
washers, dryers, dishwashers, combined space and water heating units, drain water heat recovery,
new construction Energy Star Homes and Energy Star windows, hoiler reset controls, shower
heads, free weatherization Kits, and free thermostats.
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Income-qualified rebate programs also cover Energy Star windows, insulation, combination space
and water heating systems, dishwashers, clothes washers, dryers and drain water heat recovery.
Some programs double the rebate amount for low-income customers, offer them free energy
audits, or help with loans through a community bank. Furthermore, several programs supplant
rebates to low-income customers by paying the full cost of high-efficiency measures, including
appliance repairs and replacements. In other low-income programs, the utility pays up to 90
percent of the total installation costs, capped at a specific dollar limit. Still others include the full
appliance repiacement cost only if it can be justified by the energy savings, health and safety
criteria or pass a Total Resource Cost test.

For C&l programs, the rebate amount varies even more widely than in residential programs. Some
" incentive reimbursements consist of a set dollar amount per high-efficiency appliance unit; some
involve a percentage of total insulation or equipment purchase cost, capped at a specific dollar
amount; while others have a specific dollar amount per square footage or Therm saved. In some

" programs, the reimbursement is a percentage of the incremental cost of adopting a higher
efficiency standard for a particular measure. In others, bigger incentives are provided to larger
volume customers for adopting higher-efficiency measures. Many of the C&l rebates are awarded
on a custom, or site-specific, basis.

Other measures that qualify for rebates in C&l programs include insulation and sealing, direct-fired
heaters, integrated water heating and condensing boilers, gas cooling, combined heat and power,
chillers, boiler tune ups, infrared heat, pre-rinse sprayers, steam traps, drain water heat recovery,
system/water clothes washers, food service equipment including Energy Star gas fryers, steamers,
ovens, ranges, and griddles.

A number of programs help customers finance high-efficiency natural gas appliance purchases.
Nineteen percent (18 of 94) grant these loans to qualifying customers. One program leverages
and helps promote financing that is administered by neighboring electric companies. Of the 18
programs, 14 offer financing to residential customers, ten to commercial customers, and three to
industrial customers. Three of those offer loans to all customer classes.

Six of the 18 programs offer interest-free loans; four provide interest rate buy-down and two
include both. Six programs have other types of loans, such as low-fixed rates and other annual
percentage rates. Fifty percent of these programs (9 of 18) administer loans in house, while 44
percent (8 programs) assign loan processing to a third-party. Only one program splits loan
administration between in-house staff and an outside consultant. Six of the 18 programs (or 33
percent) use on-bill financing, where loan installments are added directly to a qualifying customer’s
monthly bill.

Ninety-five percent of natural gas efficiency programs (89 of 94) are promoted via an array of
marketing and outreach efforts in the form of collateral materials, internet tools, direct outreach,
trade and home show promotions, training, print ads, press releases, radio commercials andfor TV
and cable advertisements. Twenty-three percent of programs (20 of 88) employ all these
approaches
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As seen in Figure 4, the most widely used approach is the distribution of collateral materials {e.g.,
brochures and bill inserts), followed closely by internet tools and direct outreach.

Figure 4
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Sixty-seven respondents provided the percentage of overall natural gas efficiency program budget
shent on marketing activities. Expenditures for marketing range from less than one to 58 percent
of overall natural gas efficiency program dollars, and the median spending is 4.7 percent of total
efficiency program dollars. Table 7 breaks down program outreach spending into percentage
ranges of total program dollars. As shown, more than half the programs spend five percent or less
of their efficiency program budget on marketing and outreach.

Table 7
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Nine percent of respondents (8 of 93) indicated that their natural gas efficiency program includes a
regulator-approved codes and standards advocacy program that promotes improvements to
building efficiency codes and appliance standards. This is performed through studies, drafting
guidelines, expert testimony, stakeholder mestings, research, and marketing and compliance
improvement activities (such as funding for statewide contractor training on adopted building
codes). :

Eighteen percent (17 of 94) of respondents indicated that their natural gas efficiency program
includes pre-commercial demonstrations of emerging technologies. Of the 17, three stated that
their public utiity commission requires such demonstrations.
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{E. NATURAL GAS EFFICIENCY PROGRAM FUNDING AND IMPACTS

This section describes utility funding for natural gas efficiency programs in the U.S. and Canada
and the resuiting annual energy saving impacts. Program year 2009 expenditures correspond to
funding by 108 ultilities for programs they or other parties administer. These third-party
administrators include nonprofit public benefit organizations and state agencies that run statewide
programs. A small part of 2009 expenditures were not finalized and will be subject to true-up.
Approved budgets for 2010 represent pianned funding for 115 programs (inciuding five launched in
2010). Budget data were collected during spring and summer 2010; therefore, any budgetary
changes made after this period—due to newly approved programs or funding cuts—are not
reflected in this report. Some dollars reported for 2010 represent carryover of unspent funds from
2009.

Respondents were asked to break down 2009 expenditures and 2010 approved budgets by
customer class or segment. Where data were not available by segment, a slight percentage of
respondents reported overall spending amounts in the “Other” category. in cases where
raspondents were unable to break down spending for certain activities (such as evaluation,
measurement and verification) into discrete customer segments, they placed all dollar amounts
corresponding to this activity under “Other.” Also in some cases, respondents were not able to
separate low-income program dollars from residential program funds (either overall or for specific
activities, such as education and online resources), and a small number of commercial program
dollars were combined with residential program funds.

All natural gas efficiency program dollars discussed in this report are sourced from ratepayers;
however, some program funds originate from other sources, such as utility shareholders and
American Recovery and Reinvestment Act (ARRA) dollars. These non-ratepayer dollars have
been excluded from this report, and they account for 0.24 percent of 2009 spending on efficiency
program in North America and 0.41 percent of 2010 reported funds. Given that the reporting
methodology varies among respondents, expenditure and budget data should be regarded as
estimates rather than exact figures.
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Natural Gas Efficiency Program Expenditures and Funding

In the U.S. utilities spent nearly $803 million in 2009 on natural gas efficiency programs and plan to
spend about $1.1 billion in 2010. Program expenditures approached $870 million in North America
in 2009 and are expected to exceed $1.2 billion in 2010 (see Table 8). See Appendix B and C for
state and region breakdowns of natural gas efficiency program funding by companies that agreed
to release their data.
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Program funding in North America increased by 38 percent from 2008 to 2009 and is expected to
grow by 41 percentin 2010, In the U.S., program funding grew by 42 percent from 2008 to 2009
and is expected to grow by 43 percent from 2009 to 2010. This comparison is intended for
ilustrative purposes only, since spending growth cannot be entirely attributed to new and
expanded programs but also to differences in survey samples from one year to the next.
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Figure 5 presents natural gas efficiency program funds from 2007 through 2010,

Figure 5
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A look at 2008 natural gas efficiency program expenditures across sectors shows that North
American utilities apportioned 36 percent of funding for residential programs, 32 percent for low-
income, 22 percent for C&l, and nine percent for other program activities (see Figure 8).

Figure 6
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Expenditures that were not include in the segment categories includes labor and administrative
costs; market research and transformation; pianning and development; pilot programs; marketing

and ouireach; education campaigns, contact centers; tracking systems; EM&V; codes an\d dix A
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standards: emerging technologies; renewable energy; DSM coordination; regulatory filing and state
oversight charges; and contractor training.

Figure 7 shows the distribution of natural gas efficiency program funding among sources in 2009,
Ninety percent of prograims are funded solely by ratepayers (via base rates, system surcharges or
special natural gas efficiency tariffs), one percent by shareholders only. eight percent by
shareholders and ratepayers, and one percent by other means.

Figure 7
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Based on 80 survey responses, ulilities disbursed from 0.01 to 9.5 percent of net natural gas
distribution revenues (net of gas costs) for natural gas efficiency programs in 2009. The median
spending is close to one percent of net distribution revenues. Of the 80 responding companies,
half used less than one percent of net distribution revenues for natural gas efficiency programs, 34
used one percent to less than five percent, and six spent five percent or more.

Natural Gas Efficiency Program Savings impacts

Estimated 2009 annual natural gas savings impacts were reported for roughly 98 programs by
customer class. Respondents were requested to report energy savings realized by gas efficiency
measures during the 2009 calendar. This includes calendar year savings from natural gas
efficiency measures already in place at the beginning of the year as well as incremental savings
realized from new measures implemented during the year. A number of respondents (about 10
percent) were limited by the manner in which they track and report energy savings and thus did not
provide annualized savings as defined above (with pre-existing measures and participation taken
into account) but rather reported only incremental, or first-year, Therm savings.
Data were not available for a number of respondents, either because savings are not tracked or
not yet available for 2009. In some of these cases, estimates were provided based on prior year
data. While the majority of respondents provided calendar year savings accumulated in 2009,
some were able to report only for the most recent program year (with, for example, some program
months falling in 2008 and some in 2009). Where data were not available by segment, a slight
percentage of respondents reported overall savings in the "Other” category.
Respondents were also asked for net impacts—that is, to exclude free riders, savings due to
government manclated codes and standards, reduced usage owed to weather or business cycle
fluctuations, and reduced usage because of natural operations of the markelplace {e.g., higher
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prices). Many respondents report deemed savings—a set calculation of savings per measure,
developed pre-installation, with built-in assumptions regarding free ridership and other
specifications. Abotit 47 percent of the respondents that reported savings data were able to
provide net impacts, and the remainder provided gross savings.

Some respondents were unable to separate low-income program savings from overall residential
program savings, while others combined commercial program savings with residential impacts.
Still others included savings for multi-family programs with C&I program savings. These combined
categories represent a very small percentage of the data. Given that the reporting methodology
varied among respondents, natural gas savings data should be regarded as estimates rather than
exact figures.

As shiown in Table 9, in 2009 U.S. utilities saved nearly 529 million Therm (or 52.9 trillion Btu)
through natural gas efficiency programs, thus avoiding 2.8 million metric tons of carbon dioxide
emissions (CO,). Natural gas

savings in North America were about 898 million Therm (or 89.8 triliion Btu), the equivalence of 4.7
million metric tons of avoided CO, emissions. For a breakdown of savings impacts by region, see
Appendix D.
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Natural gas savings from U.S. efficiency programs grew by nine percent in 2008 to 52.9 trillion Btu
(from 48 4 trillion Btu in 2008). Figure 8 compares 2009 savings with prior year data and shows
that natural gas savings in North America increased eleven percent (from 81.0 triliion Btu in 2008
to 89.8 trillion Btu in 2009)", This comparison is for illustrative purposes, because this growth
cannot entirely he attributed to new and expanded programs but also {o differences in survey
samples from one year to the next.

Figure 8
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in the United States, residential savings account for 41 percent of overall savings (of which seven
percent are from fow-income programs), and C&l program savings account for 54 percent. Four
percent of U.S. savings is classified as other, representing data not allocable by customer class
and inciuding estimated savings for education, general outreach, codes and standards, and pilot
programs.

7 Natural qas efficiency program savings for the 2003 program year have boan revised for the U.&. and Conada since this report
was last updated in December 2009, A number of companies had provided first year savings for newly installed measures in
2008 rathar (han annuatized savings tor all measures that achiaved savings during 2608 (whethet pre-existing or nevdy
mstalled). They thetefore revised 2008 numbets o meel te specific definition lor annualized savings (see page 15), thus
provided compasable data for 2008 and 2009, In Canada, ennual savings from established natural gas efficiency programs are
generally high This is beeause of subslantial savings opportunities from gas heating programs in this celd climate and the

long-term nature of instatled measures Appendix A
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A look across segments at 2009 natural gas efficiency programs in North America shows that 29
percent of savings are attributed to residential programs, 5 percent to low-income activities and 64
percent to C&l programs (see Figure 9). Two percent of North American natural gas savings is
classified as "other,”

Figure 8
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in the U.S. annual natural gas savings per efficiency program participant averaged nine percent for
residential participants and 7.4 percent overall. Natural gas savings per year averaged 122 Therm
per U.S. customer overall and 69 Therm per residential customer, which translates to average cost
savings per residential customer of $83 on annual energy bills®.

& Natural gas efficiency program data for both paricipant counts and annual savings were available for 69 programs. Average cost
savings were defived from survey date for the 89 programs, 2008 Energy informalion Administration (E1A) consumption data per
company by end use, and ElA averago notutal gas end-use price.
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Hi. NATURAL GAS EFFICIENCY PROGRAIM PLANNING AND EVALUATION

Survey respondents were asked to describe their approach to natural gas efficiency program
planning, measurement and evaluation. Forty-six percent of respondents (42 of 91) completed a
full scale or smaller market assessment {or some form of efficiency potential, baseline, or feasibility
study) before implementing their natural gas efficiency programs.

Seventy-seven percent of respondents (72 of 93 active programs) include an evaluation,
measurement and verification (EM&V) component in their natural gas efficiency program.
However, not all were able to report expenditures and budget figures, either because 1) these are
not separated from other administrative budgets; 2) evaluations and reports are completed in
house and incremental costs are not itemized; 3) program evaluations are not due in 2009 or 2010;
or 4) contract negotiations with third-party EM&V vendors are ongoing.

Expenditures for 2009 EM&V were obtained for 46 of the 72 active programs that have EM&V
activities, and 2010 EM&V budgets were provided for 56 active and two planned programs. EM&V
expenditures surpassed $12 million in the U.S. in 2009 and are estimated to approach $31 miflion in
2010—a 150 percent increase. in North America, 2009 EMV spending approached $14 million and is
expected to exceed $32 million in 2010 (see Table 10).

Tabie 10
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in 90 percent of programs (79 of 88), the utility is responsible for conducting the impact evaluation,
and in the remaining 10 percent, the evaluation is the regulatory commission’s purview, When the
utility is the responsible party, the evaluation is conducted by a consultant for 61 percent of
programs (48 of 79), by in-house staff for 35 percent (28 of 79), and by both internal staff and
outside agent for four percent (3 of 79). In the latier case, in-house staff may oversee and
coordinate multiple independent evaluation consultants undertaking impact evaluations and
process assessments.

Eighty-seven of 93 survey respondents (94 percent) indicated that they are required to report
natural gas efficiency program impacts at regular intervals to their regulator or other authority.
Others are asked for informal evaluations by their regulators instead of a formal impacts report.
When asked how often evaluators must submit a program report, respondents selected one or more
timeframes, depending on the type of evaluation and intended recipient.
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Table 11 shows the required reporting cycles for program evaluators. Eighty-three percent of
respondents are required to submit an annual report. Other than monthly, quarterly and annually,
reporting frequencies include semi-annual, once in three years, in five years and in six years.

Table 11
EE Program Reporting Frequency
T ey 1R RARE et 0T D TROTE PRReTHGE ©yrie?
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Other it

Thirty-six percent of respondents are required to report net savings impacts, 49 percent report
gross savings and 15 percent include both in their report. Fifty-five of 93 respondents indicated
that their organization has guantitative program savings goals. These goals may be set by the
regulatory commission, oversight board, state legislature, natural gas utility, a consultant, or
advisory council. Often they are negotiated among utility, regulator and stakeholders through a
regulatory process. Most often the Therm savings goals is set for one calendar or program year;
however, in some cases the goal is for a range of years.

When assessing annual energy savings derived from direct impact natural gas efficiency programs,
42 percent of respondents {38 of 90) determine savings at the individual program level, four
percent (4 of 90) at the overall portfolio level, and 52 percent (47 of 90) at both levels. Eighteen
percent of respondents (17 of 92) determine energy savings achieved from indirect impact
programs (such as conservation and efficiency education}, and one other is considering this
approach.

Of the 82 natural gas efficiency programs for which cost effectiveness is evaluated, 32 percent (26
of 82) are assessed only at the individual program level, 11 percent (or 9 programs) for the overall
porifolio, and 1 percent (or 1 programy) by customer segment. Forty percent (33 programs)
determine cost effectiveness for both individual program and the entire portfolio, and 16 percent
(13 programs) conduct tests at all three levels. In several programs, cost-effectiveness tests are
conducted at the measure level, including custom measures. In another case, the investor-owned
utilities in the state are required to conduct various cost-benefit tests at multiple levels, and the
small and multi-jurisdictional utilities are allowed to mimic their program savings.
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Table 12 shows how respondents answered when asked to describe all tests used to determine
cost-effectiveness. Total Resource Cost testing was used by 76 percent of respondents (62 of 82).
Fifteen percent (or 12 respondents) reported using all five tests,

Tabie 12
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Sixteen percent of respondents (14 of 90) indicated that a reduction of greenhouse gas (GHG) or
carbon emissions is a performance target for their natural gas efficiency program. Of the 15, nine
respondents (or ten percent) track such reductions. Five others do not consider emissions
reduction a performance measure, yet they track it and, in some cases, report their findings. Some
opt to do so as a means to determine the cost-effectiveness of their program. Two others that do
not track emission savings reported that they do contemplate them when selecting cost effective
meastures. .

When asked how they calculate energy efficiency gains for specific programs or measures,
respondents indicated that they use source-to-site energy measurement in 14 percent of programs
(12 of 86), and site-only measurement in 86 percent of programs.'® Thirty-four percent of
respondents (29 of 86) use a given metric because they are required (mostly throtgh regulatory
precedent or filing requirement but also by legislation), 47 percent because of available resources,
and 19 percent for other or unspecified reasons. Other reasons given for their current approach
are ease of use; common practice for utility-sponsored programs; consistent with other utilities in
same jurisdiction; limited to deemed savings computations developed by regulator; based on
energy Star standards; existing practice for statewide programs,; considered as a true
measurement of efficiency; and not approved by regulator.

* For o thorough description of each cost-ellectivenuss test, see Appendix C-4 in Aodel Energy Effciency Pragram hnpact Evaluation
Guide, A Rosource of the Nationat Aclion Plan for Energy Efficiency, November 2007,
wnw ena govidennenaray'documentsf/evaluation guide pdf

¥ Source enargy—also known as full fuel cycle analysis—is a more accurate measurement of efficiency  Site energy analysis accounts
for energy used or consumed only by the end-user at the usage site. On the other hand, a fult fug! cyele analysis takes into account
not ohly onsite enetgy consumphbon but also consumption and losses during the production, generabion, transuission and distibution
cycles. This allows for a renlistic comparison of relative efficiency among different lachnologies, especiolly wheh comparing the
efficiency of natural gas applicalions from solirce to site with that of other fuels. Appendis A
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IV. HaTuraL GAS EFFICIENCY REGULATORY REQUIREMENTS AND COST RECOVERY TREATMENT

This section describes some of the regulatory and legal requirements and allowances that
surround natural gas efficiency programs in the U.S., including direct program cost recovery, lost
revenue treatment and financial incentives for well-performing programs. Data were provided for
94 natural gas efficiency programs (including two in Canada), aithough not all respondents
answered all questions.

According to survey responses, market studies were conducted in 22 states and Ontario {0 assess
the economic and efficiency potential of natural gas efficiency program implementation. Twenty-
eight states and Ontario require utilities to support natural gas efficiency programs with either
ratepayer or shareholder funds—by way of regulatory ruling (eight states and Canada), legislative
act (seven states) or both rule and biil (in 13 states). The goals that drive this efficiency program
funding requirement are energy conservation and savings (66 respondents in 26 states and
Canada); customer dollar savings (29 in 17 states and Canada); greenhouse gas emission
reductions (28 in 13 states and Canada); and job creation (17 in ten states). Eighteen states and
Ontario have set more than one goal, of which eight pursue all four goals. In five states, other
goals have been stipulated, such as least cost planning, expenditure levels, or required low-income
program implementation as part of a rate case settlement or approval for revenue decoupling.

Only one state in which GHG or carbon emissions reduction is a measureable goal allows a return
on investment for carbon offset programs. In two other states, approval is pending for earning
credit for such programs (either through cost recovery or investment returns). Individually, five of
83 respondents successfully sought regulatory approval for cost recovery or earnings on projecis
for which GHG emissions reduction is a primary goal. These programs include renewable energy
certificate purchase programs and carbon offset purchase programs, supporting wind farms and
biogas generating plants. Three respondents were denied cost recovery or earnings credit for their
carbon offset programs, and seven others are exploring similar options.

Twenty-five states and Canada require utilities to fund conservation and efficiency programs for
low-income customers. According to 36 respondents in 22 states and Canada, income-qualified
programs are subject to a cost-effectiveness "litmus test” that determines program sustainability
and/or eligibility for cost recovery. Seventy-two percent of respondents (67 of 93) said that their
regulator requires them to use a specific cost-benefit test (such as ones listed in Table 12) as a
performance measure. This calculation is based on net savings for 61 percent of respondents (41
of 67), on gross savings for 37 percent (or 25 respondents) and on both net and gross impacts for
two percent (one of 67).
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Respondents identified, besides Canada, 34 states that allow recovery of natural gas efficiency
program costs, 23 that allow lost margin recovery owed to implementing efficiency programs, and
twelve that offer utilities financial incentives for well-performing natural gas efficiency programs
(see Figure 10).

Figure 10
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Eighty-six natural gas efficiency programs are administered in the 34 states identified as having
assured recovery of natural gas efficiency program costs (e.g., rebates and administrative costs).
Program cost recovery is pending regulatory approval in one other state. Only four respondents
reported an inability to recover natural gas efficiency program costs.
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Utilities use one or more mechanism to recover costs as follows: 55 companies in 25 states and
one in Canada use a special efficiency or conservation tariff rider; 21 in 13 states and one in
Canada embed natural gas efficiency program costs in base rates; and 19 in eleven states apply a
mandated system benefits (or public goods) surcharge on customer bills (see Figure 11). Fourin
four states use other mechanisms in the form of other ratepayer surcharges, such a Regional
Greenhouse Gas Initiative Recovery Charge, Conservation Adjustment Mechanism, and a charge
on electric bills to recover low-income weatherization program costs).

Figure 11
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Farty-nine natural gas efficiency programs are implemented in the 23 states identified in the survey
as having approved recovery of lost revenues and margins that result from natural gas efficiency
program implementation. Lost margin recovery provisions are pending for seven utilities in two
states. Thirty-four respondents reported that they are not allowed to recover lost margins owed to
impiementing natural gas efficiency programs.
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As shown in figure 12, of ihe 49 U.S. utilities allowed recovery of lost margins, 32 in 15 states have
a non-volumetric rate design and 15 in 13 states use a lost revenue adjustment mechanism (an

after-the-fact surcharge or conservation rate adjustment mechanism applied specifically to
efficiency programs).

Figure 12
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Of the 32 respondents in the 15 states with non-volumetric rate designs, 17 (or 53 percent) have
full revenue decoupling, three have partial revenue decoupling, nine have revenue decoupling with
restrictions, and three have a straight fixed variable (SFV) rate design. For those with partial
revenue decoupling, the recovered lost margins are either limited to a specific percentage of
revenues or must be equal io the achieved natural gas cost saving. Restrictions on revenue
decoupling include 1) limiting margin recovery to a pre-determined return on equity, 2) applying a
limited billing determinant adjustment that offsets customer or volumes losses in the residential and
simall business class with gains in large business customer or voiumes; 3) excluding industrial
customers and weather adjustments; 4) basing adjustments on actual usage per pre-existing
customer and DSM triggers; 5) applying an earnings and energy savings test; and 7) basing
margin-per-customer rate adjustment on fixed therm savings measures for each energy efficiency
program and stipulated rates for each service classification.
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As seen in Figure 13, natural gas efficiency programs are implemented in nearly all states that
altow decoupling of natural gas utility revenues.

Figure 13
States with Natural Gas Efficiency Programs and Revenus Decoupling — 2009 Year
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Source: 2010 Naturat Gas Efficiency Programs Survey and Natural Gas Rate Round-Up — Update on
Regulatory Approaches to Promoting Energy Efficiency, May 2009

Thirty programs are run in the twelve states identified as having regulator-approved financial
incentives for implementing natural gas efficiency programs—including performance targets, rate of
return incentives, and shared savings. Of the 30 respondents, 16 have a performance target
incentive mechanism that bases financial rewards on meeting or exceeding specific program goals.
Performance targets may include prog7ram-specific Therm saving thresholds; percent
achievement beyond the mandated energy savings minimum (ranging from 115% to 125% of
target); compliance with least cost procurement provisions; sector-level total resource cost
effectiveness ratios; and explicit net economic benefits to consumers. The financial bonus may be
based on a percentage of before-tax design level program expenditures; capped at specific dollar
amounts; a percentage of program savings and metrics; or a percentage of the net economic
benefits resulting from the DSM plan over the period under review.

Nine respondents have a shared saving mechanism that gives them a share of program savings,
and three have a combination of performance targets and shared savings. Based on twelve
responses, utilities are eligible to share between four and 30 percent of customer savings, and the
rmedian share is 20 percent of customer savings.

Two respondents have rate of return incentives, allowing them to make a profit on their natural gas
efficiancy investments equivalent to their authorized rate of return for utility supply-side
investments. One respondent is awaiting regulatory approval for energy efficiency-related utility

performance incentives. .
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Sixteen percent of U.S. respondents (14 of 86) reported that their regulator-approved natural gas
efficiency program encourages fuel switching through financial incentives (e.g., rebates, loans and
other benefits} to customers who install natural gas equipment in new homes, convert to natural
gas from other fuels, or replace old equipment with new higher-efficiency natural gas equipment.

Appendix A summarizes natural gas efficiency program practices and regulatory requirements by
state and for Canada. This includes market assessment studies, mandated utility funding for
natural gas efficiency programs, requirements for low-income residential programs, approved
recovery for direct program costs and lost margins, utility performance incentives, fuel switching
and source-to-site energy measurement'’.

*! For a more thorough explanation of regulatory treatment that supports energy efficiency programs, Including specific program
examples, see Nalural Gas Rate Round-Up — A Periodic Update on Rate Designs: Update on Regulatory Approaches to Promoting
Energy Efficiency, AGA: May 2009. Also visit AGA's Rates & Regulatory Policy web page for periodic updates on innovative rate
designs: hitp:/iwww.aga.or/QUR-ISSUESRATESREGULATORYISSUES/RATESRE GPOLICY/Pages/defauli.aspx. Appendix A
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V. THOUGHTS AND COMMENTS

Program administrators were asked to share their experiences with implementing natural gas
efficiency programs. The following is an anecdotal account based on respondent observations
regarding lessons learned, program delivery barriers, market penetration, most successful
attributes and program innovation.

Delivery Barriers and Lessons Learned

The economic downturn, particularly in hard hit areas, continued to pose a challenge for many
program administrators during 2009. This prevented customers with limited resources from taking
advantage of appliance replacement rebates. Also businesses elected to extend the life of their
existing equipment rather than invest in new high efficiency natural gas appliances. One remedy
was to raise rebate levels to strengthen participation. In other markets, on the other hand, the
general state of the economy and media coverage of gas prices spurred customers fo invest in
higher efficiency measures that would save them money in the long term.

In mature markets, hurdies to program delivery generate from compsting energy efficiency service
providers. Also with the low-hanging efficiency targets already garnered, the challenge for
program implementers in such markets is to develop innovative efficiency programs while
maintaining cost-effectiveness. For them, the need for newer energy efficiency technologies is
more pressing and may help stimulate these saturated markets. Automated rebate systems also
help streamline administrative processes for large programs, and monitoring and tracking systems
provide program administrators with essential data for evaluating, validating and sustaining their
programs.

In newer programs, among the most cost-effective measures are programmable thermostats and
conservation education. Rehab projects and weatherization are other areas that provide greater
savings potential, particulariy with high-use, low-income residential customers. However, to
optimize savings, it is necessary to set adequate levels of funding for materials per customer and
an appropriate poverty qualification threshold.

When starting new programs, it is important to build in a realistic timeframe for program ramp up
(from program launch to customer awareness and participation), taking into account the many
factors that can impact this phase. Establishing early a robust marketing budget is a key factor:
Well-timed, simple, and targeted advertising helps shorten the time needed to build up participation
levels. Direct, regular outreach to customers is also a quick way to ensure that they are properiy
educated about program availability and offerings. Programs that have partnered with other
utilities and organizations—including community-based agencies—have found success in reaching
a wider audience and encouraging behavioral change by customizing pro-conservation messages
for specific geographic regions and different consumer cultures.

Demand for residential high-efficiency space heating programs is high in many areas; however,
certain factors can determine the outcome. Essential for these contractor-driven programs are
natworks of trained contractors that are incentivized and aware of program offerings and incentives
and can carry out quality installations. As one respondent has stated, “contractors are the most
influential channel in selling high-efficiency equipment and providing information on rebates.” Thus
it is generally agreed that a necessary component of successful program delivery is a strong trade
alliance (with HVAC contractors, energy auditors, plumbers, mechanical contractors, foodservice
dealers and so on). Regular contact with these trade allies not only helps with program marketing
but also improves the likelihood that high-efficiency equipment, such as water heaters, will be
stocked rather than special ordered. in some markets, poor inventories are a common barrier.

Commercial programs are often more difficuit to implement because they require even more
targeted marketing and a longer ramp up timeframe, although this market is showing promising

results in many regions. The small multi-family market (2-8 units) was cited as particulark/ harccli, t%
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reach, necessitating several customer contact points to achieve overall therm savings. One
program addressed this challenge by adding air sealing as a measure to encourage greater
participation and data analysis to identify higher energy users.

Market F‘enetrafion

Respondents were asked to specify the degree by which customers recognized and took
advantage of naturai gas efficiency products and services. This varied by program age, customer
segment and program type. Based on 17 of 43 responses, the market penetration for naturai gas
efficiency programs ranged from less than one to 70 percent in 2009 (calculated in most cases as
the ratio of participants to total eligible customers, with the numerator representing the number of
enrollments, submitted rebates or subscriptions to online tools). However, looking only at the ratio
of participating customers to total eligible customers in order to evaluate program growth generally
yields a relatively small percentage.

The median market penetration rate was three percenf. Five programs had a participation rate of
less than one percent; four had from one to less than five percent; four achieved from five to less
than 15 percent; and four reached at least 15 percent of the potential market.

Other respondents provided qualitative or anecdotal answers, ranging from low participation to
rapidly increasing. The low ratings were generally for new programs. Others reported strong and
rapidly growing participation, while others seem to have hit a plateau. Some of the positive ratings
were based on market surveys indicating increased customer awareness resuilting in behavioral
change, incorporating weather stripping and equipment replacements. Others were based on
independent evaluations using statistical analysis of use per customer during the program
implementation period. Some respondents were unsure about market penetration in 2009, either
because programs were either too new or because data were not available.

Most Successful Altributes

When asked about their most successful program attributes, respondents focused on specific
implementation approaches, individual program components and program results. Here is a listing
of the most successful attributes of surveyed programs, beginning with the most cited aspects:

Partnerships with Other Stakeholders: Strong trade alliances are fostered in many programs
through outreach, education, incentives, training, and shared goals. Many find that contractors,
when educated about natural gas efficiency and its benefits to their businesses, are the most
effective resource to inform and persuade customers to take advantage of rebate offers.

Many programs have benefited from joining forces with other utilities, in many instances combining
or matching natural gas, electric and water saving measures, thus managing to reduce
administrative costs and improve process efficiency, while benefiting customers by offering
comprehensive services and enhanced financial incentives. Also successful are multi-utility
collaboratives that offer consistent market transformation programs across jurisdictions (e.g.,
GasNetworks collaborative in MA, NH and RI).

Involvement in community-level grassroots conservation efforts has also been constructive, and
particularly productive are coalitions with community action agencies that deliver home heating
assistance and weatherization services to low-income households. Such ties help to leverage
utility low-income energy efficiency program dollars with federal low-income heating assistance
program {LIHEAP) funds as well as utility customer assistance program funds. This presents a
win-win for customers and utility as it helps minimize write offs of customer payment arrears and
thus reduces uncollectible expenses.

Low-income Usage Programs: As just mentioned, low-income weatherization programs provide
many economic and societal benefits, including customer comfort, safety, and cost savings for both
the utility and its customer base. For many programs, the low-income weatherization component is

the most successful in achieving high energy savings and cost-effectiveness. Another wf% éanf ix A
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cdordinéting among programs is when higher usage customers are identified via the customer
assistarice program and those most in need are provided with furnace repairs or replacements.

Commeercial and Residential Rebates and Incentives: Without rebates and other incentives such
as fixed or low interest financing, many customers would be reluctant to move forward with energy
efficiency measures, particularly in this economic climate. Many programs reported a steady
growth in residential high-efficiency equipment rebate programs. In some cases, enrollments
doubled in 2009 from prior year (e.g. Energy Star Home programs). In other newly launched
programs, the level of interest in the residential HVAC replacement program was not well-
anticipated by program administrators, and some programs even exceeded their targets.

Residential and Commercial Audits and Customized Retrofits of Large Facilities: Home and
business energy audits provide an educational opportunity for customers to learn about energy
efficiency, improved natural gas efficiency measures, and cost savings through lower bills. Many
programs offer free or low cost energy audits to encourage a whole house approach to energy
efficiency. Audit information gives business customers, for example, the opportunity to create an
energy plan and seek approval to initiate energy efficiency projects. It was reported that
commercial customers regularly implement a large percentage of audit recommendations, and
others credited small business outreach programs for improving market penetration.

Other Success Factors: Other elements that are critical to the success of natural gas efficiency
programs include expedited program startup; regulatory support via approved cost and lost margin
recovery and performance incentives; a renewed ability to market the natural gas advantage; muiti-
media marketing, inciuding web-based applications; simpler advertising messages via brochures
and TV/radio ads; comprehensive portfolios accessible to all segments in the customer base;
ongoing customer and vendor communications; customer-friendly programs with a simple rebate
process; commercial shared savings programs that alleviate pressure on businesses for up-front
capital for natural gas efficiency technologies; hiring, training and using in-house Building
Performance Institute (BPI) certified home energy auditors; low cost programs with high energy
and cost savings; leveraging dollar savings for new and expanded programs; and an overall
commitment to program growth and adaptability.

Successful Programs and Products: Specific products and activities were mentioned as most
successful within program offerings. These include a student education program administered by
a third party that proved to be very cost-effective; a fuel conversion program from propane to
natural gas; residential whole house retrofit programs; multi-family direct install program; custom
commercial praograms; outreach through muiti-media platforms (including web-based tools); ability
to leverage trade allies within service franchise; residential equipment replacement program; and
customer and vendor communications.

Most Innovative Features

Respondents were asked to share the most innovative features of their natural gas efficiency
program. Many of the most successful attributes discussed above were highlighted as the most
innovative of these programs. These include strategic partnerships, a whole home or project
approach to efficiency, targeted marketing and education campaigns, and new technologies.
Specific program components were also featured in the comments submitted for 41 efficiency
portfolios. Of course, one feature or component considered innovative in one program might be
considered standard in another more mature program.

Strategic Partnerships — Various collaborations were touted as both innovative and successful,
including those between two neighboring utilities (e.g., gas, electric and water), multi-utility
collaboratives, and strategic partnerships with business that involve program design and delivery
and with non-energy related institutions that are interested in promoting energy efficiency green
producis. Two examples of this success include a joint effort among four natural gas utilities to
build a DSM program that saved a considerable amount of money compared to building separate
programs. These savings enabled them to pass along higher rebate incentives to their customers.
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Another example is the GasNetworks collaborative of several LDCs across three states. Many
utilities also collaborate with a competing local electric utility to deliver both natural gas and electric
conservation and energy efficiency measures. An example of this is a joint High Efficiency
Furnace with Electronically Commutated Motor (ECM) program.

Energy Surveys and a Whole House or Project Approach to Efficiency — Home audits, particularly
when coupled with a comprehensive approach to efficiency, yield very favorable results, according
to survey respondents. Several programs reported a whole project or portfolio approach to
efficiency and a comprehensive assessment of measures for cost-effectiveness. Some programs
require a home energy audit to identify opportunities in the shell of the home. Others, after the
diagnostic stage, follow-up with customers take exira seal-up steps, gaining their permission to
share contact information with BPl-accredited contractors who can provide Tier IIl seal-ups.
Another program links significant financial furnace replacement rebates with prerequisite free
energy audits, again with the goal of shifting customers to a whole house approach. Other
programs provide larger incentives to higher use residential customers to help them achieve the
type of savings traditionally seen in low-income customer weatherization programs. Still others
subsidize a portion of the recommended measures, including insulation and air duct sealing.

Targeted Marketing and Education — Many program administrators find conservation education,
cutreach and targeted marketing to be the most cost-effective tools to achieving energy savings.
Some programs have comprehensive school education programs. Others target customers
directly via 1) natural gas usage lefters that educate customers on ways to conserve energy and
lower utility bills; 2) online tools (e.g., My Energy Analyzer); and 3) complimentary energy efficiency
kits, some of which are customized for particular markets. Some use the local media to distribute
energy efficiency information, while others target trade allies with dealer spiffs incenting them to
promote natural gas efficient appliances. Here are a few other examples of successful, innovative
approaches to deliver pro-conservation messages to customers:

¢ Customer Take Control of Your Natural Gas Bill dashboard feature. This program enables
customers to go on-line to determine the cause of natural gas bill increases or decreases.
Customers can easily navigate to statewide programs to learn more about energy efficiency
programs.

="« Strategic account managers proactively work with customers on new energy-efficient
improvements {e.g., HVAC, appliances and shell measures) to reduce natural gas
consumption.

= An advertising campaign to raise awareness and encourage rebate submissions tells
customers "You might have $350 hidden in your home." The goal is to encourage new
submissions and find customers who had installed space or water heaters during the program
year but had not submitted their rebate application.

New Technologies — Many program administrators identified new natural gas efficiency
technologies as key to growing their programs. A few have been able to incorporate research and
development of new and alternative technologies into their energy efficiency programs. A few
others are allowed to pilot new technologies within their space and water heating programs, which
if successful, will enable them to transfer many custom or innovative features over to mainstream
programs {e.g., tankless water heaters).

dther.i_:‘{ﬁovative Features - Other program features that were identified as innovative include the
following:

+ Annual balancing adjustment to true up program

“« Air sealing for 2-8 family units as a new outreach tool to help improve market penetration with
this hard to reach customer

. Custom prescriptive program for commercial customers that do not qualify for energy efficiency
projects in the regular commercial prescriptive program, offering them up to $25,000 for a

qualifying project .
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®

Financing for residential retrofit and equipment replacement customers at zero or very low
interest rates; also basing loan and repayment amounts on customer rates and energy bills

Large scale, pilot residential Home Energy Reports program—provided to customers via the
web and by mail—which combines advanced analytics to evaluate customers’ energy usage
patterns with proven behavioral science techniques to motivate action. Each report compares
individual monthly energy use with similar households within the same geographic location and

recommends household-specific energy efficiency tips.

Leveraging rate payer funds with ARRA funds through community action agencies to provide
more effective and complete weatherization services to more homes

Low-income multi-family program that is both cost-effective and comprehensive (achieves
about 30% savings per unit)

New technology embraced, adding smart low-flow showerheads as new program measures.
This showerhead has a low flow rate and a thermal actuated valve that slows the hot water to a
trickle uniil the bypass vaive is pulied by the user. This reduces the amount of hot water that
goes down the drain, saving both natural gas and water.

Novel administrative structure: 80 percent of portfolio implemented by women and minority-
owned firms and local nonprofit organizations

Pre-rinse spray valve direct install program for smail commercial customers, providing Therm
savings and allowing survey intake on other natural gas appliances at the customer’s facility

Programs such as fuel conversion from propane to natural gas; home hearth and space
heating; and multi-family direct install program

Other programs such as appliance recycling and customized performance tracking systems
Public utility commission leadership in state low-income energy efficiency program—providing

. a wealth of subsidies and programs to low income customers

Shared savings program for commercial and industrial customers to finance energy-efficient
improvements

Umbrella approach to design, implementation and marketing of programs and efficiency
information.
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APPENDIX A —~ STATE ENERGY ERFICIENCY PROGRAN PROVISIONS AND PRACTICES

State Natural Gas Efficiency Program Provisions and Practices
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APPENDIX B — NATURAL GAS EFFICIENCY PROGRAM 2009 EXPENDITURES AND 2010 BUDGETS BY STATE

Gas Efficiency Program 2008 Expenditures and 2018 Budgets
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CANADE 5 20,096625) 5 19,035%03]$ 68067865 14,885,635 %  22,827.837]% 245843188  16,800,888| 8 25,716708] % 66,921,355F S 85,018,163
LHTIEL STATES $ 2653309038 463459289 56166238 mayemwass|$  wades{s orsosrioifs  srEmwels Cssmiesls  mzessial$ 1143968120
HOTTH AMERICA $  3t6435532|5  4e2,493,172)S  282,423,409| %  328515,103|5 19305L,e03]% 302652022} 5  74,643,067)5 1108216528 869,552,969} $ 1,228985,291
!Program calegories may notadd up to thepumbers In the Total columns, becatse these include EMAV dollars that were nolreported n the specified categories.
*Unlted States total for those survey compantes that did not agree to release their data other than as partof a national ageregate,
*Total for all participant companies in the Unlted $tates and Canadz that provided 2009 expenditure andfor 2010 budget data.
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ArPENDIX G — NATURAL GAS EFFICIENCY PROGRAM 2009 EXPENDITURES AND 2010 BUDGETS BY
REGION

Gas Effidenty Prograr: 2005 Expenditures and 2010 Budgets

A.RESIDENTIZL B.LOWNCONE CCONMERCAL & INDSUTRIAL D. OTHER PR?GMMS JorL 1
SEGEDHI 200% 008 204% 2068 :‘:;:mgan g
Exgéngitres 2010 Budgat Exoenguures 2050 Eudget Expendrures L0 Budgel Expengiures e T
HORTHEAST 53,665,767 202,633,255 §2.003.8E5 63,420,737 50506,633 10%,525.251 400,225 590,200 127273188 371,173,148
hUDWEST £0AE3,592 48,755,631 38231021 £3338443 34,360,617 46,139,863 23524830 3352.342 177475102 2204709160
SOUTH 10AE0931 17,795,433 2,339,573 3445383 1455174 3,339,410 541,031 3.747 674 15214,709 60979000
WFST 108,701,855 118,785,775 112,336,480 161,449,126 75858646 111,555,219 2T 036,2E2 50,256450 324,842,650 440,794,1303
HOY ALLGCABLE BY REGION 23,141,651 37424032 25945,685 26,480,785 1,553,885 125:78¢81 6328803 9,112,238 58,130024 85,782,067
CANADA 20,096,628 i5,033503 $805.786 148£5,635 22817537 13,564,318 16801888 25,716,708 66,921,35% 85.018,163
OHIED STATES 295,339,902 463,452,269 215616522 313,529,388 im,izs,sss A78137,704 57841179 5104943 802,631,614 | 1,043968,129
HORTH AMTRICA" 316,436,550 432,493,172 282422408 328,515,403 183051 8032 '_302)352,922 74,@‘;3;.}51 110231652 .. BBA,552,959 1,228,986,291
'Prog:am categories may not add yp to the numbers in the Totzl columns, bcausethere include EMEY doliars that were potreported In the specificd categories,
Rows oaethrough four areregional aggregates for companies that have refeased thelr data for publication at thestateand regional Tevels aad, 1n many cases, at the compzny fevel.
* Unlted States tolal for those survey companies that did not agree to release ther data other than as part of a national aggregate
“Total for all participant companles In the tUnited States and Canada that provided 2009 expenditure and/or 2010 budget data.
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ARPENDIX D~ NATURAL GAS EFFICIENCY PROGRAL SAVINGS IMPACTS By REsion

2009 ESTIMATED ANNUAL GAS EFFICIENCY PROGRAM SAVINGS IMPACTS

RESION RESIDENTHAL LOW INCOME commMERClaL & OTHER TOTAL THERES | VRILION BTV
IHBUSTRIAL
HORTHEAST 35,647,555 6,561,771 45 276,693 4,985,120 82,523 342 <t
MIDWEST $2,919,111 14,208,152 37,021,762 496,578 115.342.60¢ 1353
SOUTH 625,041 2,074,213 31,485 . 2,793.74¢ .28
WIST 73,131,005 14,561,118 205,535,648 18,77£,278 318,355,653 31.82
CRNADL 85,237,954 4,645 501 283,661,333 £3,150,817} 265,414,000 5653
UHITED STATES 94,528,727 ©,564,336 152,639,559 32578520 283,605,172 22.86
FORTH ARERICA 115.007,255 10,248,895 216,810,517 21,185,094 567,253,101 38.73
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This paper, Understanding Cost-Effectiveness of Enerqy Efficiency Pro-
grams, is provided to assist utiiity requlators, gas and electric utilities,
and others in meeting the 10 implementation goals of the National
Action Plan for Energy Efficiency’s Vision 1o achieve all cost-effective
energy efticency by 2025.

This paper reviews the issues and approaches involved in considering
and adopting cost-efectiveness tests for energy efficiency, imcluding
discussing each perspective represented by the five standard cost-
effectiveness tests and clarifying key terms,

The intended audience for the paper is any stakeholder interested in

earning more about how to evaluate energy efficiency through the use
of cost-effectiveness tests, All stakeholders, including public utility com-
missions, cily councils, and utilities, can use this paper 10 understand
the key issues and terminology, as well as the varnous perspeciives each
cost-effectiveness test provides, and how the cost-effectivenass tests
can he implemented to capture additional enerqy efficiency.




A RESOURCE OF THE NATIONAL ACTION PLAN FOR
: ENERGY EFFICIENCY

NOVEMBER 2008
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The Leadership Group of the National Action Plan for Energy Efficiency is committed to taking
action to increase investment in cost-effective energy efficiency. Understanding Cost-
Effectiveness of Energy Efficiency Programs: Best Practices, Technical Methods, and Emerging
Issues. for Policy-Makers was developed under the guidance of and with input from the
Leadership Group. The document does not necessarily represent a consensus view and does
not represent an endorsement by the organizations of Leadership Group members,

Understanding Cast-Effectiveness of Energy Efficiency Programs: Best Practices. Technical
Methods, and Emerging Issues for Policy-Makers is a product of the National Action Plan for
Energy Efficiency and does hot reflect the views, policies, or otherwise of the federal
government, The role of the U.S. Depariment of Energy and U.S. Environmental Protection

““Agency is limited to facilitation of the Action Plan.

if this document is referenced, it shouid be cited as:

National Action Plan for Energy Efficiency (2008). Understanding Cost-Effectiveness of Energy
Efficiency Programs: Best Praclices, Technical Methods, and Emerging Issues for Policy-
Makers. Energy and Environmental Economics, Inc. and Regulatory Assistance Project.
cewsy eng govieegacetionplan>

Regardlnq Understanding Cest-Effectiveness of Energy Efficiency Programs: Best Practices, Technical Methods, and
Emerging lssues for Policy-hakers, please contact:

. Katrina Pieli
NP U.S. Environmental Protection Agency
- Ofifice of Alr and Radiation
Climate Proteclion Partnerships Division
Tel: (202) 343-9610
E-mail: piell katrina®epa qoy

Regarding the Mational Action Plan for Energy Efficiency, please contact.

Stacy Angel Larry Mansuei

.S, Environmental Protection Agency U.S. Daparimant of Energy

Office of Air and Radlation Office of Electricity Delivery and Energy Reliability
Climate Protection Partnerships Division Tel: (202) 586-2588

Tel: (202) 343-9608 E-mail: jewgence mansuehfoha dos aov

E-mail: angel siacy@ena.aoy

or visit vrervepe aoviesactionnlan
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Executive Summary
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This paper, Understanding Cosi-Effectiveness of Energy Efficiency Programs, reviews
the issues and approaches involved in considering and adopting cost-effectiveress fests
for energy efficiency, including discussing each perspective represented by the five
standard cost-effectiveness tests and clarifying key ferms. This paper is prwvided to
assist organizations in meeting the 10 implementation goals of the National Adion Plan
for Energy Efficiency’s Vision to achieve all cost-effective energy efficiency by 225,

Improving energy efficiency in our homes, businesses, schools, governments, and indugrieg-~
which consume more than 70 percent of the natural gas and electricity used in the couniy—is
one of the most constructive, cost-effective ways to address the challenges of high elargy
prices, energy security and independence, air pollution, and global dlimate change. Des;ite
theze benefits and the success of energy efficiency programs in some regions of the countr;,
encrgyv efficiency remains critically underutilized in the nation’s energy portfolio. It is time to take
advantage of more than two decades of experience with successful energy efficiency programs,
broaden and expand these efforts, and capture the savings that energy efficiency offers.
Unterstanding energy efficiency cost-effectiveness tests and the various stakeholder
perspectives each test represents is key to establishing the policy framework to capture these
benefits.

This paper has been developed to help parties pursue the key policy recommendations and
impiementation goals of the National Action Plan for Energy Efficiency. The Action Plan was
released in July 2006 as a call to action to bring diverse stakeholders together at the national,
regional, state, or utility level, as appropriate, and foster the discussions, decision-making, and
commitments necessary to take investment in energy efficiency to a new level. This paper
directly supports the National Action Plan’s Vision for 2025 implementation goal three, which
encourages state agencies along with key stakeholders o establish cost-effectiveness tests for
energy efficiency. This goal highlights the policy step to establish a process to examine how to
define cost-effective energy efficiency practices that capture the long-term resource value of
energy efficiency,

Evaluating the cost-effectiveness of energy efficiency is essential to identifying how much of our
country’s potential for energy efficiency resources will be captured. Based on studies, energy
eificiency resources may be able to meet 50 percent or more of the expected load growih by
2025 (National Action Plan for Energy Efficiency, 2008). Defining cost-effectiveness helps
energy efficiency compete with the broad range of other resource options in order for energy
efficiency to get the attention #nd funding necessary to succeed.

In its simplest form, energy efficiency cost-effectiveness is measured by comparing the benefits
of an investment with the costs. Five key cost-effectiveness tests have, with minor updates,
been used for over 20 years as the principal approaches for energy efficiency program
evaluation. These five cost-effectiveness tests are the participant cost test (PCT), the
utilitv/program administrator cost test (PACT), the ratepayer impact measure test (RIM), the
total resource cost test (TRC), and the societal cost test (SCT).

The key points from this paper include:

¢ There is no single best test for evaluating the cost-effectiveness of energy sfficiency.
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Each of the cost-effectiveness tests provides different information about the impacts of
energy efficiency programs from distinct vantage points in the energy system. Together,
multiple tests provide a comprehensive approach.

Jurisdictions seeking to increase efficisncy implementation may choose to emphasize
the PACT, which compares energy efficiency as a utility investment on a par with other
resources.

The most common primary measurement of energy efficiency cost-effectiveness is the
TRC, followed closely by the SCT. A positive TRC result indicates that the program will
produce a net reduction in energy costs in the utility service territory over the lifetime of
the program. The distributional tests (PCT, PACT, and RIM) are then used to indicate
how different stakeholders are affected. Historically, reliance on the RIM test has limited
energy efficiency investment, as it is the most restrictive of the five cost-effectiveness

tests,

There are a number of choices in developing the costs and benefits of energy efficiency that can
significantly affect the cost-effectiveness results. Several major choices available to utilities,
analysts, and policy-makers are described below.

@

Where in the process to apply the cost-effectiveness tests: The choice of where to
apply each cost-effectiveness test has a significant impact on the ultimate set of
measures offered to customers. In general, there are three places to evaluate the cost-
effectiveness test. at the “measure” level, the “program” level, and the “porifolio” level.
Applying cost-effectiveness tests at the program or porifolio levels allows some non-
cost-effective measures or programs to be offered as long as their shortfall is more than
offset by cost-effective measures and programs.

Which benefits to include: There are two main categories of avoided costs: energy-
related and capacity-related. Energy-related avoided costs refer to market prices of
energy, fuel costs, natural gas commodity prices, and other variable costs. Capacity-
related avoided costs refer to infrastructure investments such as power plants,
transmission and distribution lines, and pipelines. From an environmental point of view,
saving energy reduces air emissions, including greenhouse gases (GHGs). Within each
of these categories, policy-makers must decide which specific benefits are sufficiently
known and quantifiable to be included in the cost-effectiveness evaluation.

Net present value and discount rates: A significant driver of overall cost-effectiveness
of energy efficiency is the discount rate assumption used to calculate the net present
value (NPV} of the annual costs and benefits. Since costs typically occur upfront and
savings occur over time, the lower the discount rate the more likely the cost-
effectiveness result is to be positive. As each cost-effectiveness test portrays a specific
stakeholder's view, each cost-effectiveness test should use the discount rate associated
with its perspective. For a household, the consumer lending rate is used, since this is the
debt cost that a private individual would pay to finance an energy efficiency investment.
For a business firm, the discount rate is the firm’s weighted average cost of capital,
typically in the 10 to 12 percent range. However, commercial and industrial customers
often demand payback periods of two years or less, implying a discount rate well in
excess of 20 percent. The PACT, RIM, and TRC should reflect the utility weighted
average cost of capital. The socia! discount rate (typically the lowest rate) should be
used for the SCT to reflect the benefit to society over the long term.
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e Net-to-gross ratio (NTG): The NTG can be a significant driver in the results of TRC,
PACT, RIM, and SCT. The NTG adjusts the impacts of the programs so that they only
reflect those energy efficiency gains that are the result of the energy efficiency program.
Therefore, the NTG deducts energy savings that would have been achieved without the
efficiency program (e.g., “free-riders”) and increases savings for any “spillover” effect
that occurs as an indirect result of the program. Since the NTG attempts to measure
what customers would have done in the absence of the energy efficiency program, it can
be difficult to determine precisely.

« Non-energy benefits (NEBs). Energy efficiency measures often have additional
benefits (and costs) beyond energy savings, such as improved comfort, productivity,
health, convenience and aesthetics. However, these benefits can be difficult to quantify.
Some Jurisdictions choose to include NEBs and costs in some of the cost-effectiveness
tests, often focusing on specific issues emphasized in state policy.

1]

GHG emissions: There is increasing interest in valuing the energy efficiency’s effect on
reducing GHG emissions in the cost-effectiveness tests. The first step is to determine
the guantity of avoided carbon dioxide {CO;) emissions from the efficiency program.
Once the amount of CO, reductions has been determined, its economic value can be
calculated and added to the net benefits of the energy effictency measures used to

~ achieve the reductions. Currently, some jurisdictions use an explicit monetary CO; value
in cost-benefit calculations and some do not.

¢« Renewable portfoiio standards (RPS). The interdependence between energy
efficiency and RPS goals is an emerging issue in energy efficiency. Unlike supply-side
investments, energy efficiency, by reducing load, can reduce the amount of renewable
energy that must be procured pursuant to RPS targets. This reduces RPS compliance
cost, which is a benefit that should be considered in energy efficiency cost-effectiveness
evaluation.
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1. Introduction

Improving the energy efficiency of homes, businesses, schools, governments, and industries—
which consume more than 70 percent of the natural gas and electricity used in the United
States—is one of the most constructive, cost-effective ways to address the challenges of high
energy prices, energy security and independence, air pollution, and global climate change.
Mining this efficiency could help us meet on the order of 50 percent or more of the expected
growth in U.S. consumption of electricity and natural gas in the coming decades, yielding many
billions of dollars in saved energy bills and avoiding significant emissions of greenhouse gases
and other air poliutants.’

Recognizing this large opportunity, more than 60 leading organizations representing diverse
stakeholders from across the country joined together to develop the National Action Plan for
Energy Efficiency. The Action Plan identifies many of the key barriers contributing to
underinvestment in energy efficiency; outlines five policy recommendations for achieving all
cost-effective energy efficiency; and offers a wealth of resources and tools for parties to
advance these recommendations, including a Vision for 2025. As of November 2008, over 120
organizations have endorsed the Action Plan recommendations and made public commitments
to implement them in their areas. Establishing cost-effectiveness tests for energy efficiency
investments is key to making the Action Plan a reality.

1.1 Background on Cost-effectiveness Tests

The question of how to define the cost-effectiveness of energy efficiency investments is a critical
issue to address when advancing energy efficiency as a key resource in meeting future energy
needs. How cost-effectiveness is defined substantially affects how much of our nation’s
efficiency potential will be accessed and whether consumers will benefit from the lower energy
costs and environmental impacts that would result. The decisions on how to define cost-
effectiveness or which tests to use are largely made by state utility commissions and their
utilities, and with critical input from consumers and other stakeholders. This paper is provided to
help facilitate these discussions.

Cost-effectiveness in its simplest form is a measure of whether an investment's benefits exceed
its costs. Key differences among the cost-effectiveness tests that are currently used include the
following:

+ The stakeholder perspective of the test. Is it from the perspective of an energy
efficiency program participant, the organization offering the energy efficiency program, a
non-participating ratepayer, or society in general? Each of these perspectives represents
a valid viewpoint and has a role in assessing energy efficiency programs.

e  The key elements included in the costs and the benefits. Do they reflect avoided
energy use, incentives for energy efficiency, avoided need for new generation and new
transmission and distribution, and avoided environmental impacts?

"¢ The baseline against which the cost and benefits are measured. What costs and
benefits would have been realized absent investment in energy efficiency?
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The five cost-effectiveness tests commonly used across the country are listed below:

Participant cost test (PCT).

Program administrator cost test (PACT).?
Ratepayer impact measure test (RIM).
Total resource cost test (TRC).

Societal cost test (SCT).

* @& & & 9@

These cost-effectiveness tests are used differently in different states. Some states require all of
the tests, some require no specific tests, and others designate a primary test. Table 1-1
provides a quick overview of which tests are used in which states. Chapter 5 presents more
information and guidelines on the use of the cost-effectiveness tests by the states.

Table 1-1. Cost-Effectiveness Tests in Use by Different States as Primary or
Secondary Consideration

AR, FL, GA, [ AT,CA CT, HL AR DC,FL, |AR CA CO CT, . CO, GA,
HI, 1A, IN, 1A, IN, MN, NO, | GA, HI, 1A, DE. FL, GA, HI, HIL A, IN, MW,
MN, VA NV, OR, UT, IN, KS, MN, IL, IN, KS, MA, ME, MN, MT,
VA, TX NH, VA MN, MO, MT, NV, OR, VA,
NH, NM,NY, UT, | VT, Wi ‘
VA

Source: Regulatory Assistance Froject (RAF) ahaiysis.

Note: Boldface indicates the primary cost-effectivensss test used by each stale.

1.2  Aboutthe Paper

This paper examines the five standard cost- .
effectiveness tests that are regularly used to Paper Objective

assess the cost-effectiveness of energy efficiency, { After reading this paper, the reader

the perspectives each test represents, and how | should be able to understand the

states are currentiy using the tests. It also | perspective represented by each of the
discusses how the tests can be used to provide a |} five standard cost tests, understand that
more comprehensive piclure of the cost- | all five tests provide a more
effectiveness of energy efficiency as a resource. | comprehensive picture than any one test
Use of a single cost-effectiveness test as a | alone, have clarity around key terms and
primary cost-effectiveness test may lead to an | definitions, and use this information to
efficiency portfolio that does not balance the | shape how the cost-effectiveness of
benefits and costs between stakeholder | energy efficiency programs is treated.
perspectives, Overall, using all five cost-

effectiveness tests provides a more comprehensive picture than using any one test alone.

This paper was prepared in response to a need identified by the Action Plan Leadership Group
(see Appendix A) for a practical discussion of the key considerations and technical terms
involved in defining cost-effectiveness and establishing which cost-effectiveness tests to use in
developing an energy efficiency program portfolio. The Leadership Group offers this reference
to program designers and policy-makers who are involved in adopting and implementing cost-
effectiveness tests for evaluating efficiency investments.
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This paper supports the National Action Plan for Energy Efficiency Vision for 2025: A
Framework for Change (National Action Plan for Energy Efficiency, 2008). This Vision
establishes a long-term aspirational goal to achieve all cost-effective energy efficiency by 2025
and outlines 10 goals for implementing the Leadership Group’s recommendations (see Figure 1-
1). This paper directly supports the Vision’s third implementation goal, which encourages states
and key stakeholders to establish cosi-effectiveness tests for energy efficiency. This goal
encourages applicable state agencies, along with key stakeholders, to establish a process to
examine how to define cost-effective energy efficiency practices that capture the long-term
resource value of energy efficiency.

Figure i-1. Ten Implementation Goals of the National Action Pian for Energy
Efficiency Vislon for 2025: A Framework for Change

Gca!i@ne: Establishing Cost-Effective Energy Efficiency as a High-Priority

Goal Two: Developing Processes to Align Utility and Other Program Administrator
Incentives Such That Efficiency and Supply Resources Are on a l.evel Playing
Field

Goal Three: Establishing Cost-Effectiveness Tests

Goal Four:  Establishing Evaluation, Measurement, and Verification Mechanisms
Goal Five:  Establishing Effective Energy Efficiency Delivery Mechanisins

Goal Bix; Developing State Policies to Ensure Robust Energy Efficiency Practices

Goal SBeven: Alighing Customer Pricing and Incentives to Encourage investment in Energy
Efficiency

Goal Eight:  Establishing State of the Art Billing Systems

Goal Nine:  Implementing State of the Art Efficiency Information Sharing and Delivery
Systems

Goal Tem: implementing Advanced Technologies

R . - LT uveLml T 4wt el = acn.. -

1.3 - Structure of the Paper

This paper walks the reader through the basics of cost-effectiveness tests and the perspectives
they represent, issues in determining the costs and benefits to include in the cost-effectiveness
tests, emerging issues, how states are currently using cost-effectiveness tests, and guidelines
for policy-makers.

The key chapters of the paper are the following:;

« Chapter 2. This chapter discusses the five standard cost-effectiveness tests and their
application in four utility best practice programs.

¢ Chapter 3. This chapter briefly describes the interpretation of each test and presents a
calculation of each cost-effectiveness test using an example residential program from
Southern California Edison.
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s Chapter 4. This chapter presents the key factors and issues in the determination of an
energy efficiency program’s cost-effectiveness. It also discusses key emerging issues
that are shaping energy efficiency programs, including the impact greenhouse gas
(GHG) reduction targets and renewable portfolio standards (RPS) may have on energy
efficiency programs.

¢ Chapter 5. This chapter gives guidelines and examples for policy-makers to consider
when choosing which cost-effectiveness test(s) to emphasize, and summarizes of the
use of the cost-effectiveness tests in each state.

¢« Chapter 6. This chapter describes the calculation of each cost-effectiveness test in
detail, as well as the key considerations when reviewing and using cost-effectiveness
tests and the pros and cons of each test in relation to increased efficiency investment.

s Appendix C. This chapter gives further detail on the four example programs included in
Chapter 2. It also describes how the cost-effectiveness test results were calculated for
each program.

1.4 Development of the Paper

Understanding Cost-Effectiveness of Energy Efficiency Programs is a product of the Year Three
Work Plan for the National Action Plan for Energy Efficiency. With direction and comment by the
Action Plan Leadership Group (see Appendix A for a list of group members), the paper's
development was led by Snuller Price, Eric Cutter, and Rebecca Ghanadan of Energy and
Environmental Economics, Inc., under contract to the U.S. Environmental Protection Agency
and the U.S. Department of Energy. Chapter 5 was authored by Rich Sedano and Brenda
Hausauer of the Regulatory Assistance Project, under contract to the U.S. Department of
Energy.

1.5 Notes

1
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See the National Action Plan for Energy Efficiency Vision for 2025: A Framework for Change (National
Action Plan for Energy Efficiency, 2008).

The program administrator cost test, or PACT, was originally named the utility cost test (UCT). As
program management has expanded {o government agencies, nonprofit groups, and other parties, the
term “program administrator cost test” has come into use, but the computations are the same. This
document refers to the UCT/PACT as the “PACT"” for simplicity. See Section 6.2 for more information
on the test.
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2:  Getting Started: Overview of the Cost-
_ Effectiveness Tests

This chapter provides a brief overview of the cost-effectiveness tests tsed to evaluate
energy efficiency measures and programs. All the cost-effectiveness tests Use the same
fundamental approach in comparing costs and benefits. However. each test is designed
to aclaress different questions regarding the cost-effectiveness of epergy efficiency
programs.

2.1 Structure of the Cost-Effectiveness Tests
Each of the tests provides a different kind of information about the impacts of energy efficiency
programs from different vantage points in the energy system. On its own, each test provides a
single stakeholder perspective. Together, multiple tests provide a comprehensive approach for
asking: Is the program effective overali? Is it balanced? Are some costs or incentives too high or
too low? What is the effect on rates? What adjustments are needed to improve the alignment?
Each test contributes one of the aspects necessary to understanding these questions and
answering them.,

The basic structure of each cost-effectiveness test involves a calculation of the total benefits
and the total costs in dollar terms from a certain vantage point to determine whether or not the
overall benefits exceed the costs. A test is positive if the benefit-to-cost ratio is greater than one,
and negative if it is less than one. Results are reported either in net present value (NPV) dollars
{(method by difference) or as a ratio (i.e.. benefits/costs). Table 2-1 outlines the basic approach
underlying cost-effectiveness tests.

Table 2-1. Basic Approach for Calculating and Representing Cost-Effectiveness
Tests

Net Benefits Net Benefits, = NPV 3 benefils, (dollars) - NPV 3 costs ;, (doliars)
{Difference) (doliars)

Benefit-Cost BeneﬁtnCc_)st = NPV 3 benefits, (dollars)

Ratio Ralica  "YpV'S costs, (dollars)

Source: Standard Practice Manual: Ecenomic Analysis of Demand-Side Programs and Projects.

Note: "NFY refers 1o the net preseni value of bensfils and costs. See Seclion 4.6.

Cost-effectiveness test results compare relative benefits and costs from different
perspectives. A benefit-cost ratio above 1 means the program has positive net benefits. A
henefit-cost ratio below 1 means the costs exceed the benefits. A first step in analyzing
programs is to see which cost-effectiveness tests are produce resulis above or below 1.

~
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_The Five Cost-Effectiveness Tests and Their Origins
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2.2

Currently, five key tests are used to compare the costs and benefits of energy efficiency and
demand response programs. These tests all originated in California. In 1974, the Warren Alquist
Act established the California Energy Commission (CEC) and specified cost-effectiveness as a
leading resource planning principte. In 1983, California’s Standard Practice for Cost-Benefit
Analysis of Conservation and Load Management Programs manual developed five cost-
effectiveness tests for evaluating energy efficiency programs. These approaches. with minor
updates, continue to be used today and are the principal approaches used for evaluating energy
efficiency programs across the United States.’

Table 2-2 summarizes the five tests in terms of the questions they help answer and the key
elements of the comparison.

Tabkle 2-2. The Five Princlpal Cost-Effectiveness Tests Used in Energy Efficiency

Participant PCT Will the participants Comparison of costs and benefits
cost test benefit over the measure | of the customer installing the
life? measure
Program PACT Will utility bills increase? | Comparison of program
administrator administrator costs to supply-side
cost test 1 L » resource costs o _
Ratepayer RIM Will utility rates Comparison of administrator costs
Impact measure increase? and utility bill reductions to supply-
side resource costs
Total resource TRC Will the total costs of Comparison of program
cost test energy in the utility administrator and customer costs
service territory to utility resource savings
| decrease?
Societal cost SCT Is the utility, state, or Comparison of society's costs of
test nation better off as a energy efficiency to resource
whole? savings and non-cash costs and

benefits

Source; Standard Practice Manua®: Economic Analysis of Demand-Side Programs and Projects,

2.3 Cost-Effectiveness Test Resuits in Best Practice Programs
lllustrating cost-effectiveness test calculations, Table 2-3 shows benefit-cost ratio results from
four successful energy efficiency programs from across the country.” The Southern California
Edison (SCE) Residential Energy Efficiency Incentive Program provides customer incentives for
efficient lighting and appliances. Avista’s results are for its Regular Income Portfolio, which
includes a variety of programs targeted to residential users. Puget Sound Energy's
Commercial/industrial Retrofit Program encourages commercial customers to install cost- and
eneragy-efficient equipment, adopt energy-efficient designs, and use energy-efficient operations
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at their facilities. Finally, the National Grid's MassSAVE residential program provides residential
in-home audits and incentives for comprehensive whole-house improvements.

All the programs presented have been determined to be cost-effective by the relevant utilities®
and regulators. Nevertheless, the results of the five cost-effectiveness tests vary significantly for
each program. Furthermore, the result of each cost-effectiveness test across the four programs
is also quite different. (Puget Sound Energy is the only uiility for which all five cost-effectiveness
tests are positive.) The test results show a range of values that reflect the program designs and
the individual choices made by the program administrators and policy-makers for their
evaivation. As later chapters discuss, both the individual tests and the relationships between
test results offer useful information for assessing programs.

Table 2-.3. Summary of Cost-effectiveness Test Results for Four Energy Efficiency
Programs

[ Benseflt-Cost Ratio

PCT 7.14 3.47 1.72 8.81
PACT 9.91 4.18 4.19 2.64
RIM. | 0.63 0.85 1.15 0.54
TRC | 4.21 2.26 1.90 1.73
5CT | 4.21 2.26 1.90 1.75

Sourcs. E3 analysis: see Appendix €.

hote: The calcutation of each cost-sffectiveness test varies stightiy by jurisdiction. See Appendix C for

more details.

| The choice of cost-effectiveness test depends on the policy goals and circumstances of a given
program and state. Multiple tests yield a more comprehensive assessment than any test on its
own.

2.4 Notes

i
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The Califarnia standard practice manual was first developed in February 1983. It was later revised and
upaated in 1987-88 and 2001; a Correction Memo was issued in 2007. The 2001 California SPM and
2007 Correction Memo can be found at

<htip:Avww cpuc ca goviPUC/ienergy/electric/Enerav+Efficiene /Eli+and+ Vi,

2 The cost-effectiveness test results of each program are described further in Appendix C.

* *Utility” refers to any organization that delivers electric and gas utility services to end users, including
- invéstor-owned, cooperatively owned, and publicly owned utlities,
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This chapter discusses the benefit and cost components included in each cost
effectiveness test, and profiles how a residential lighting and appliance incentive
program fares under each test. It also provides an overview of important considerations
whern using cost-effectiveness ftests.

Overall, the results of all five cost-effectiveness tests provide a more comprehensive picture
than the use of any one test alone. The TRC and SCT cost tests help to answer whether energy
efficiency is cost-effective overall. The PCT, PACT, and RIM help to answer whether the
selection of measures and design of the program is balanced from participant, utility, and non-
participant perspectives respectively. L.ooking at the cost-effectiveness tests together helps to
characterize the atiributes of a program or measure to enable decision making, to determine
whether some measures or programs are too costly, whether some costs or incentives are too
high or too low, and what adjustments need to be made to improve distribution of costs and
benefits among stakeholders. The scope of the benefit and cost components included in each
test is summarized in Table 3-1 and Table 3-2.

The broad categories of costs and benefits included in each cost-effectiveness test are
consistent across all regions and applications. However, the specific components included in
each test may vary across different regions, market structures, and utility types. Transmission
and distribution investment may be considered deferrable through energy efficiency in some
areas and not in others. Likewise, the TRC and SCT may consider just natural gas or electricity
resource savings in some cases, but also include co-benefits of other savings streams (such as
water and fuel oil) in others. Considerations regarding the application of each cost-effectiveness
test and which cost and benefit components to include are the subject of Chapter 5.

3.1 Example: Southern California Edison Residential Energy
Efficiency Program B

The Southern California Edison (SCE) Residential Energy Efficiency Incentive Program
provides customer incentives for efficient lighting and appliances (not including HVAC). It is part
of a statewide mass market efficiency program that coordinates marketing and outreach efforts.
This section summarizes how to calculate cost-effectiveness for each cost-effectiveness test
using the SCE Residential Energy Efficiency Incentive Program as an example. Calculations for
three additional programs from other utilities are evaluated in Appendix C.
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Table 3-1. Summary of Benefits and Costs Included in Eacli Cost-Effectiveness
Test

Beﬁt co from te rspec l f " cser ins ail ;e

= Incentive payments = incremental equipment costs
¢ Bill savings = |ncremental installation costs
+  Applicable tax credits or incentives

FACT | Perspective of ulility, government agency, or third parly implementing the program
+  Energy-related costs avoided by the ulility | = Program overhead costs

¢ Capacity-related costs avoided by the = Utility/program administrator
utifity, including generation, transmission, incentive costs
and distribution = Utility/program administrator

instailation costs

RIM | Impact of efficiency meastire on non-participating ratepayers overall
¢ Energy-related costs avoided by the utility | = Program overhead costs

= Capacity-refated costs avoided by the = Utllity/program administrator
utility, inc_:iuding generation, fransmission, incentive costs
and distribution «  Utility/program administrator

installation costs

= | ost revenue due to reduced
energy bilis

TRC | Benefits and costs from the perspective of all utility customers {participants and non-
participants) in the utility service territory

= Energy-related costs avoided by the ulility | = Program overhead costs

v  Capacity-related costs avoided by the *  Program instaliation costs

utility, including generation, transmission. | = incremental measure costs

and distribution {(whether paid by the customer or
= Additional resource savings {i.e., gas and utility)

water if utility is electric)

= Monetized environmental and non-energy
benefits (see Section 4.9)

+  Applicable tax credits (see Section 6.4)

8CT | Benefits and costs to all in the utility seivice territory, state, or nation as a whole
= Energy-related costs avoided by the utility | = Program overhead costs

= Capacity-related costs avoided by the *  Program instaliation costs

Utlllty, inCIUding generaiion, transmission, = |ncremental measure costs

and distribution (whether paid by the customer or
= Additional resource savings (i.e., gas and utility}

water if ulility is electric)

= Non-monetized benefits (and costs) such
as cleaner air or health impacts

Source: Standard Practice Manual: Ecoromic Analysis of Demand-Side Programs and Projects.
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Table 3-2. Summary of Benefits and Cosis included in Each Cost-Effectiveness

Test

Energy- and capacity-related avoided
costs

Benefit

Benefit

Benefit

Benefit

Additional resource savings

Benetit

Benefit

Non-monetized benefits

Benefit

incremental equipment and
installation costs

Cost

Cost

Program overhead cosis

Cost

Cost

Cost

Cost

incentive payiments

Benefit

Cost

Cost

Eill savings

Benefit

Cost

Sourcs: Standard Practics Manual: Economic Analysis of Demand-Side Programs and Projects.

Note: Incentive payments include any equipment and instaiiation costs paid by the program adminisirator.

3.1 Overview of the Program
The SCE Residential Energy Efficiency incentive Program resulted in costs of:

+  $3.5 million in administration and marketing for SCE.

« $15.5 million in customer incentives, direct installation. and upstream payments
combined for SCE.

e $41.1 million in measure installation costs for customers (before incentives).

The reduced energy consumption achieved as a result of the program resulted in:

« $188 millioh in avoided cost savings to the utility.
« $278 million in bill savings to the customers {and reduced revenue to SCE).
« Reduced nitrogen oxides (NO,), PMi, ' and carbon dioxide {(CO,) emissions.

The costs and savings are presented on a “net” basis, after the application of the net-to-gross
ratio (NTG). The determination of the NTG is described in Section 4.7. The benefits and costs of
the SCE program are presented in Table 3-3 and Table 3-4. Together, these two tables provide
the key parameters for employing individual cost-effectiveness tests, as well as the calculations
leading to each test are discussed in turn.
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Energy (MWh) 2,795290 & 187.904,906

Peak demand (kW) 55,067 N -
Total resource savings 104,91
Participant bill savings

Emission savings Tons
NO, 421,633
PMig 203,065
CO, 1,576,374

Sourcs: E3 anhalysis: see dppendin C.

Table 3-4. SCE Residential Energy Efficiency Incentive Program Cosis

Program overhead
Program administration 3 898.548
Marketing and cutreach $ 559,503
Rebate processing $ 1,044,539
Other $ 992,029
Total program adminlstration $. 3,494,619
Program incentives
Rebates and incentives $§ 1,269,393
Direct installation costs $ 564,027
Upstream payments $ 13.624,460
Total Incentives % 48457080
Total program cosis
Net measure eguipment and installation

Source: E3 analysis: see Appendix C.

3.4.2 Cost-Effectiveness Test Results Overview

The resulits of each of the five cost-effectiveness tests for 2006 (based on the information in the
fourth quarter 2006 SCE filing) are presented in Table 3-52 A first fevel assessment shows that
the SCE program is very cost-effective for the participant (PCT), the utility (PACT), and the
region as a whole (TRC). The program will reduce average energy bills, and a RIM below 1.0
suggests that the program will increase customer rates. Greater detail on the application of each
of these cost-effectiveness tests is provided below.

34 Understanaing Cost-Effectiveness of Energy Efficiency Programs
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, , Bill savings are more than seven times greater than

PCT 41 $294 7.4 customer costs.
= . The value of saved energy is nearly 10 times
i O
?A‘”T $19 $168 9.91 greater than the program cost.
The reduced revenue and program cost is greater
RIA 3297 | 3188 | 083 | ooh ity savings.
TRC $45 $188 4.91 E)Ov;rsall benefits are four times greater than the total
i ¢ Same as the TRC. as no additional benefits are

SCT %45 5188 4.1 currently included in the SCT in California.

Seurce; E3 analysis: see Appendix £,

3.4.3 Caleulating the PCT

The PCT assesses the costs and benefits from the perspective of the customer installing the
measure, Overall, customers received $294 miilion in benefits (derived from utility program
incentives and bill savings from reduced energy use). The incremental costs to customers were
$41 miliion. This yields an overall net benefit of $252 million and a benefit-cost ratio of 7.14. The
PCT shows that bill savings are seven times customer costs—a cost-effective program for the
participant. PCT calculation terims from the SCE program data are presented in Table 3-6.

Table 3-8, Participant Cost Test for SCE Residential Energy Efficlency Program

Benefits

Costs

Program incentives
Measure costs

$ 15457,880

$ 41,102,983

ERETOr SEnIng

Bill savings

POCTE D TEO SR GHNE

ey Deneti

$ 278,187,587

) Total

“fi'e?tgeneﬁt
Benefit-cost ratio

$ 293,645,466

$252,542 473

7.4

$ 41,102,993

Sotirce: £3 analysis: see Appendix C,
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3.1.4 Calculating the PACT

The PACT calculates the costs and benefits of the program from the perspective of SCE as the
utility implementing the program. SCE’s avoided costs of energy are $188 million (energy
savings). Overhead and incentive costs to SCE are $19 million. These figures vield an overall
net benefit of $169 million and a benefit-to-cost ratio of 9.91. The PACT result shows that the
value of saved energy is nearly 10 times greater than the program cost: high cost-effectiveness
from the perspective of the utility's administration of the program. Table 3-7 shows the
breakdown of costs and benefits yielding the positive PACT result.

Table 3.7. Program Administrator Cost Test for SCE Residential Efficiency
Program

Benefits Costs

Program overhead $ 34094819
Program incentives $ 15,457,880
Chetine COGIER
Energy savings (net) $ 187,904,906
SFURRLE St £N
Monetized emissions (net) $ 0
L _ a'f:rae%i?::_ 3 ) B

© Total | S 187,904.906| $ 18,952.499
Net benefit $168,852,407
Benefit-cost ratio 9.91

Source: E3 analysis: see Appendin C,

3.1.8 Caleulating the RIM

The RIM examines the potential impact the energy efficiency program has on rates overall. The
net benefits are the avoided cost of energy (same as PACT). The net costs include the
overhead and incentive costs (same as PACT). but also include utility lost revenues from
" customer bill savings. The result of the SCE program is a loss of $109 million and a benefit-to-
cost ratio of 0.63. This result suggests that, all other things being equal, the hypothetical impact
of the program on rates would be for rates to increase. However, in practice, non-participants
are unaffected until rates are adjusted through a rate case or a decoupling mechanism. In the
long term, energy efficiency may reduce the capacity needs of the system; this can lead to
either higher or lower rates to non-patticipants depending on the level of capital costs saved.
Energy efficiency can be a lower-cost investment than other supply-side resources to meet
customer demand, thereby keeping rates lower than they otherwise would be. (This is
discussed in more detail in Section 3.2.2) Thus it is important to recognize the RIM as
examining the potential impacts on rates, but also recognizing that a negative RIM does not
necessarily mean that rates will actually increase. Section 6.3 discusses impacts over time in
greater detail. Table 3-8 breaks down the costs and benefits included in the RIM.

Understanding Cost-Effectiveness of Eneray Efficisncy Programs
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Tahle 3-8. Ratepayer impact Measure for SCE Residential Energy Efficiency
Program

Benefils Costs

Program overhead $ 3,494,619
Program incentives $ 15,457,880
Energy savings (net) $ 187,904,906
Bill savings (net) $ 278,187,587
Monetized emissions (net) $ 0
: r Ty DErneniE

Total $ 187,904,806 $  297,140.085
Net benafit {$109,235,180)
Benefit.cost ratio 6.63

Source: E3 analysis: see Appendix C.

3.1.6 Caiculating the TRC

The TRC reflects the total benefits and costs to all customers (participanis and non-patticipants)
in the SCE service territory. The key difference between the TRC and the PACT is that the
former does not inciude program incentives, which are considered zero net fransfers in a
regional perspective (i.e., costs to the utility and benefits to the customers). Instead, the TRC
includes the net measure costs of $41 million. Net benefits in the TRC are the avoided costs of
energy, $188 milllon. The regional perspective vields an overall benefit of $143 million and a
benefit-to-cost ratio of 4.21. In California, the TRC includes an adder that internalizes the
bensfits of avoiding the emission of NO,, CO, sulfur oxides (80O,), and volatile organic
compounds (VOCs). The adder is incorporated into energy savings {and not broken out as a
separate category).® In many jurisdictions, the avoided costs are based on a market price that is
presumed to implicitly include emissions permit costs and an explicit calculation of permit costs
for regulated emissions is not made. The TRC shows that overall benefits are four times greater
than total costs (a lower benefits-to-cost ratio than the PACT and PCT, but still positive overall}.
Table 3-9 shows the costs and benefits included in the TRC calculation.

5y
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Table 3-9. Total Resource Cost Test for SCE Residential Energy Efficiency

Program

Costs

Benaefits

Program overhead

S el I LA L R N 15
VO o ainnives

‘Measure costs (net)

|
| $ 3494619
|
z
i

$ 41,102,993

Energy savings (net)
Monetized emissions (net)

SRS

$ 187,904,906 ]

(included in energy savings above)

|

Total

$  187,904.906 | § 44.597.612

Net benefit
Benefit-cost ratio

$143,307,294
4,21

Source: £3 analysis: see Appendi C.

3.1.7 Calculating the SCT

In California, the avoided costs of emissions are included directly in energy savings. These
benefits are included in both TRC and SCT values, and as a result, their test outputs are the

same (see Table 3-10).

Tabie 3-10. Societal Cost Test for SCE Residential Energy Efficiency Program

Benefits | Costs

Program overhead
Fradra neentives
t‘\_[i_e;asure cosis (net)
"E_nérgy— savings {net)

it bl T E TS

R

Monetized emissions (net)
Non-energy benefits {net)

$ 3,494,619

|8 4102883
$ 187,904,906 |

|

(included in energy savings above)
$ 0

Total

$ 187.904,906 $  44.597.612

Net beneflt
Benefli-cost ratic

$143,307,294
4.21

Source; E3 analysis; see Appendix C.
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8.2 _Considerations When Using Cost-Effectiveness Tests

3.2.1 Application of Cost-Effectiveness Tests

Cost-effectiveness tests can be applied at different points in the design of the energy efficiency
portfclio, and the choice of when to apply each cost-effectiveness test has a significant impact
oh the ultimate set of measures offered to customers. In general, there are three places to
evaluate the cost-effectiveness test: the “measure” level, the “program” level, and at the
“portfolio” level. Evaluating cost-effectiveness at the measure level means that each individual
camponent of a utility program must be cost-effective. Evaluation at the ulility program level
means that collectively the measures under a program must be cost-effective, but some
measures can be uneconomical if there are other measures that more than make up for them.
_ Evaluating cost-effectiveness at the portfolio level means that all of the programs taken together
must be cost-effective, but individual programs can be positive or negative. Figure 3-1 illustrates
a hypothetical portfolio in which cost-effectiveness is evaluated at the portfolio level, allowing
some measures and programs that are not cost-effective even as the overall portfolio remains
positive. If cost-effectiveness were evaluated at a measure level, those measures in red--the
low-income program—could be eliminated as not cost-effective and would not be offered to
customers.

?igu?e 3-1. Hypothetical Cost-Effectiveness at Measure, Program, and Portfolio
Levels

Partfclic

Programs

Measures

3.9
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Applying cost-effectiveness tests at the measure level is the most restrictive. With this
approach, the analyst or policy-maker is explicitly or implicitly emphasizing the cost-
effectiveness rather than the total energy savings of the efficiency portfolio. In contrast, applying
cost-effectiveness tests at the portfolio level allows utilities greater flexibility to experiment with
different strategies and technologies and resulfs in greater overall energy savings, though at the
expense of a less cost-effective portfolio overall. California applies the cost-effectiveness tests
at the portfolio level specifically to allow and encourage the implementation of emerging
technology and market transformation programs that promote important policy goals but do not
themselves pass the TRC or PCT,

- Strictly applying cost-effectiveness at the measure or even the program level can often resuit in
the need for specific exceptions. At the measure level, variations In climate, building vintage,
building type and end use may affect the cost-effectiveness of a measure. For marketing clarity,
a rebate might be provided service-territory-wide even if some eligible climate zones and
customer types are not cost-effective since differentiating among customer types may
complicate the advertising message and make the program less effective (the program
designers make sure the measure is cost-effective overall). At the program level, some

“programs—such as low-income programs—generally need higher incentive levels and
marketing focus and may not be cost-effective, but are desired in the overall portfolio for social
equity and other policy reasons. Similarly, some programs, such as those for emerging
technologies or Home Performance with ENERGY STAR, ramp up slowly over time and
typically do not achieve cost-effectiveness within the first three years, but do provide energy
efficiency benefits. Also, the program and portfolio approaches make it easier to include
supporting programs such as informational campaigns that raise overall awareness and
complement other programs, but may not be cost-effective on a stand-alone basis.

Summing up the benefits of multiple measures at the program level may require some
adjustment for what are known as “interactive effects” between related measures. Interactive
effects occur when multiple measures installed together affect each other's impacts. When
measures affect the same end use, their combined effect when implemented together may be

less than the sum of each measure’s individually estimated impact. An insulation and air
condifioning measure may each save 500 kilowatt-hours (kWh) individually, but less than 1,000
kWh when installed together. Alternatively, some measures may have additional benefits when
other end uses are also present (i.e., “interactive effects”). For example, replacing incandescent
bulbs with compact fluorescent light bulbs (CFLs) also reduces cooling loads in buildings with
air conditioning.

3.2.2 Impacts Over Time of the Distribution Tests

Cost-effectiveness tests are evaluated on a life-cycle basis; however, they do not show the way
impacts vary or adjust over time. As a result, it is important to recognize the ways in which
program impacts may vary over time in order to properly interpret cost-effectiveness test results.
For example, the RIM estimates the impact of the energy efficiency program on non-
participants. Yet non-participants are actually unaffected until rates are adjusted through a rate
case or a decoupling mechanism. Figure 3-2 lllustrates the distributional impacts on the
participant, non-participant, and utility over time in the common test-result case where energy
efficiency has a PCT above 1 and a RIM below 1.*

Consider three time periods from the point at which the energy efficiency measure is first
installed: the short term, medium term, and long term. The short term is defined as the period
between installing the energy efficiency and adjusting the rate levels. The medium term begins

310 " Understanding Cost-Effectiveness of Energy Efficiency Programs
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once rates are adjusted and lasts until the change in energy efficiency results in an adjustiment
to the capital plan. The long term begins once the capital expansion plan has been changed.

Figure 3-2. Timeline of Distributional impacts When PCT > 1 and RIM < 1

Install EE Adjus: Rales Adjust Capital Expansion Plan

Short-Term Medium-Term Long-Term

Participant

Rates may be

Nor-Partcipant .
higher or lower

" Unaflected

. . S -

ROE unchanged ROE unchanged

Utilit i .
"y Earnings unchanged | Earnings lower

Time

From a participant perspective, because the PCT is above 1.0, the participant is better off once
an invesiment in energy efficiency is made, as the utility bill is lower than it would have been
throughout the time horizon. In the shoit term, the non-participant is indifferent since rates have
not been adjusted.” However, because the RIM is below 1.0, the utility is saving less than the
drop-in revenue from the patticipant and will therefore have lower return on equity (ROE), or
debt-coverage ratio (DCR) for a public utility, compared to the case without energy efficiency.
Note that for utilities with decoupling mechanisms or annual fuel cost adjustments, some or all
of the rate impact may be felt before the next regular rate case cycle.

Ih the medium term, rates will be increased to hit the target ROE or DCR and the utility will be
" indifferent to the energy efficiency. This rate increase, however, affects the non-participating
customers who have the same consumption as they otherwise would have, but now face higher
rates. Finally, in the long term, energy efficiency may reduce the capacity needs of the system,
as the capital expansion requirements of the utility are reduced. The long-term rate impact will
depend on the level of fixed capital costs included in the avoided costs to value the energy
savings. If the avoided costs include the long-term capacity cost savings realized through
energy efficiency, a RIM ratio below 1.0 would indicate that rates will be higher in the long term.
In many cases, however, avoided costs are based primarily on market prices, which tend to
represent a short-term view. Thus, it may be that energy efficiency will meet load growth at a
lower cost than that of alternative utility investments, and rates will be lower than they otherwise
would have been even if the RIM ratio is below 1.0, To the extent that less capital is needed,
earnings will be lower for the utility since the utility will be smaller relative to the no-efficiency
case. However, ROE or DCR will be unchanged in the long term since rates will be adjusted
periodically based on the target ROE or DCR.

3-11
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PM10 is particulate matter with an aerodynamic diameter less than or equal fo a nominal 10
micrometers.

Calculations of the cost tests were made by the paper’s authors using a simplified analysis tool. This
serves to illustrate the concepts, but may not match exactly what each utility has reported based on
their own analysis.

The inclusion of the environmental adder in the TRC is an effort to directly internalize the externalities
-of environmental impacts into California's primary cost test, which is the TRC (see Section 5.1.1).

More detailed analysis of impacts over time can be evaluated with the National Action Plan for Energy
Efficiency’s Energy Efficiency Benefits Calculator, using a set of assumptions that can be modified to
fit a particular utllity. See

<pttp:/iwww epa.qovicleanenergv/energy-programs/napeefresourcesfcalcuiator . html>.

® Ifthe load forecasts used in rate-making are adjusted to reflect projected efficiency savings, rates may
increase in the short term as well.
342 7 Understanding Cosi-Effectiveness of Energy Efficiency Programs
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tn addition to the cost-effectiveness fests themselves, there are a number of choices in
develaping the costs and benefits that can significantly affect the cost-effectiveness
results. This chapier describes some of the major choices available to analysts and
policy-makers; it is a resource and reference for identifying and better understanding the
variations in possible terms and approaches and developing a more robust
understanding of possible evaluation techniques and their trade-offs. Because energy
efficiency programs vary in different energy sectors and have different embedded
savings and cost values, the varfations on these terms are considerable. Thus, this
chapter cahnot be a step-by-step guide of afl possible conditions.

Issues covered in this chapter include:

Which benefits to include in each cost-effectiveness test.

Whether to emphasize accuracy or transparency.

Which methodology to use to forecast future benefits of energy and capacity savings.
What time period to consider when assessing costs and benefits.

Whether to determine demand- and supply-side resource requirements in the same
analysis (true “integrated resource planning”).

Whether to use a public, non-proprietary data set to develop the benefits, or rely on
proprietary forecasts and estimates.

Which discount rates to use in NPV analysis.

Whether to incorporate non-energy benefits (NEBs) and costs in the calculation.

What NTG to use.

Whether to include CO, emissions reductions in the analysis.

Whether to include RPS procurement costs in the analysis.

L2 ® & o o O

¢ © =T H &

Ultimately, the types of costs, benefits, and methodology used depend on the policy goals. This
chapter outlines the key terms that will need to be addressed in weighing and evaluating
efficiency programs. It also provides a discussion of key factors in applying cost-effectiveness
test terms. ,

4‘? Framework for Cosi Effect:veness Eva!ugﬂon
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The typical approach for quantifying the benefits of energy efficiency is to forecast long-term
“avoided costs,” defined as costs that would have been spent if the energy efficiency savings
measure had not been put in place. For example, if an electric distribution utility expects to
purchase energy at a cost of $70 per megawatt-hour (MWh) on behalf of customers, then
$70/MWh is the value of reduced purchases from energy efficiency. In addition, the utility may
not have to purchase as much system capacity (ICAP or UCAP)," make as many upgrades to
distribution or transmission systems, buy as many emissions offsets, or incur as many other
costs. All such cost savings resulting from efficiency are directly counted as “avoided cost”
benefits. In addition to the directly counted benefits, the state regulatory commission or
governing councils may request that the utility account for indirect cost savings that are not
priced by the market (e.g., reduced CO, emissions). For additional information on avoided
costs, refer to the National Action Plan’s Guide to Resource Planning with Energy Efficiency
(National Action Plan for Energy Efficiency, 2007b [Chapter 2}).

;Nat:onal Actron Plan for Energy Efﬁcfency A
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4.2 Choosing Which Benefits to Include

There are two main categories of avoided costs: energy-refated and capacity-related avoided
costs. Energy-related avoided costs involve market prices of energy, losses, natural gas
commodity prices, and other benefits associated with energy production such as reduced air
emissions and water usage. Capacity-related avoided costs involve infrastructure investments
such as power plants, transmission and distribution lines, pipelines, and liquefied natural gas
(LNG) terminals. Environmental benefits make up a third category of benefits that are frequently
included in avoided costs. Saving energy reduces air emissions inciuding GHGs, and saving
capacity addresses land use and siting issues such as new transmission corridors and power
plants.

Table 4-1 lists the range of avoided cost components that may be included in avoided cost
benefits calculations for electricity and natural gas energy efficiency programs. The most
commonly included components (and which comprise the majority of avoided costs) for electric
utilities are both energy and capacity. Natural gas utilities will typically include energy and may
or may not include the capacity savings.? Depending on the utility and the focus of the state
regulatory commission or governing council, others may aiso be included.

Table 4-1. Universe of Energy and Capacity Benefits for Electricity and Natural
Gas

Energy Savings Capacity Savings
Market purchases or fuel and operation and Capacity purchases or generator construction
maintenance costs
System losses System losses (peak load)
Ancillary services related to energy Transmission facilities
Energy market price reductions Distribution facilities
Co-benefits in water, natural gas, fuel oil, etc. | Ancillary services related to capacity
Air emissions Capacity market price reductions

cosis Land use

Hedgi

Energy Savings Capacity Savings
Market purchases at city gate Extraction facilities
Losses Pipelines
Air emissions Cold weather action/pressurization activities
Market price reductions Storage faclilities
Co-benefits in water, natural gas, fuel oil, etc. | LNG terminals
Hedging costs

Nots: IMore detail on each of these components ¢an be found in Chapter 3 of the Action Plan's Guide fo
Resource Planning with Energy Efficiency (Naticnal Action Plan for Energy Efficiency, 2007b).
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Most states select a subset to analyze from within this “universe” of benefits when evaluating
energy efficiency. No state considers them all. The most important factor in choosing the
components is to inform the decisions on energy efficiency given the policy backdrop and
situation of the state. As an example of how calculations may be adopted to specific conditions,
California chose to include market price reduction effects in evaluating energy efficiency
programs during the California Energy Crisis. Similarly, large capital projects such as LNG
terminals or power plants, or a focus on GHGs or local environment, might lead to emphasizing
these components over others. There may be diminishing value to detailed analysis of small
components of the avoided cost that will not change the fundamental decisions. '

4.3 Level of Complexity When Forecasting Avoided Costs

R SIEEE N TR EETE LmE Tk T ERE L

Within the avoided cost framework, there are many ways to estimate the benefits. The approach
may be as simple as estimating the fixed and variable costs of displaced generation and using
them as the avoided costs (as is done in Texas). An alternative approach is to use a more
sophisticated integrated resource planning (IRP) approach that simultaneously evaluates both
supply- and demand-side investments. This IRP analysis may include a simulation of the utility
system with representation of all of the generation, transmission constraints, and loads over
time (for example, see the Northwest Power Plannlng and Conservation Council 5" Power
Plan® or PacifiCorp Integrated Resource Planning*). This requires a much more complex set of
analysis tools, but provides more information on the right timing, desired quantity, and value of
energy efficiency with respect to the existing utility system and its expected future loads.

In general, more sophisticated and accurate estimates of benefits are better. However, other
considerations include the following:

«. Availability of resources needed to complete the analysis and stakeholders’ review
before adoption may be a problem in states without intervener compensation.

o Time taken to complete the analysis with sophisticated IRP approaches could delay
implementation of energy efficiency. The regulatory landscape in many states is littered
with IRP proceedings that are contentious and have taken years to complete.

¢« Transparency of the approach to a broad set of stakeholders is also valued and may
be easier to achieve without sophisticated models to achieve broader support.

4.4 Forecasts of Avoided Costs
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Depending on the utilty type and market structure in a region, there are a number of
methodology options for developing avoided natural gas and electricity costs. The first approach
is to use forward and futures market data, which are publicly available and transparent to all
stakeholders. However, energy efficiency is likely to have a life longer than available market
prices, and a supplemental approach will also be needed to estimate long-term costs.

The second approach is to use public or private fong-run forecast of electricity and natural gas
costs, such as those produced by the Department of Energy’s Energy Information Agency and
many state agencies (utilities participating in wholesale markets will also have propristary
forward market forecasts to inform trading activities).

Nax‘fonal Act‘!on Plan for Energy Eﬂ'rc:ency 4.3
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The third approach is to develop simple long run estimates of future electricity value by
choosing a typical "marginal resource” such as a combined cycle natural gas plant and
forecasting its variable costs into the future. A more sophisticated variation would be to
incorporate production simulation modeling of the electricity system into this analysis. Overall, it
is important to understand the underlying assumptions of the forecasting approach and assess
whether or not these assumptlions are appropriate for the intended purpose. Table 4-2
summatizes avoided costs approaches by utility type and each is described in more detail
helow.

Table 4-2. Approaches to Valuing Avoided Energy and Capacity Costs by Utility
Type

Distribution electric or | Current forward market prices | Long-term forecast of market
natural gas utility of energy and capacity prices of energy and capacity
Electric vertically Current forward market prices | Long-term forecast of market
integrated utility of energy and capacity prices of energy and capacity
or or
Expected production cost of Expected production cost of
electricity and value of electricity and valte of
deferring generation projects deferring generation projects

4.4.1 Market Data

For utilities that are tightly integrated into the wholesale energy market, forward market prices
provide a good basis for establishing avoided costs. If the utility is buying electricity, energy
efficiency reduces the need to purchase electricity, If the utility can sell excess electricity,
energy savings enables additional sales, resulting in incremental revenue. In either case, the
market price is the per kWh value of energy efficiency. Forward market electricity prices are
publicly available through services suth as Platt's “Megawatt Daily,” which surveys wholesale
electricity brokers. This data is typically avaitable extending three or four years into the future
depending on the market.

The market price is also a good approach for natural gas utilities. The NYMEX futures market
for natural gas provides market prices as far as 12 years in advance by month.” The market
currently has active trading daily over the next three to five years. The NYMEX market also
includes -basis swaps that provide the price difference between Henry Hub and most delivery
points in the United States.® Some analysts hesitate to use market data such as NYMEX
beyond the period of aclive trading for fear that low volume of {frading creates liquidity problems
and prices that are not meaningful. While more liquid markets provide more rigor in the prices,
the less liquid long-term markeis are sftill available for trading and are therefore unbiased
estimates of future market prices and may still be the best source of data.

Market prices provide a relatively simple, transparent, and readily accessible basis for
quantifying avoided costs. On the other hand, market prices tend to be influenced primarily by
current market conditions and variahle operating costs, particularly in the near term. Market
prices alone may not adequately represent long-term andfor fixed operating costs. The

4-4 Understanding Cost-Effectiveness of Energy Efficiency Programs
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production simulation and proxy plant approaches described below provide alternative
approaches that address long-term fixed costs.

4.4.2 Production Simulation Models

For self-resourced electric utilities that do not have wholesale market access or actively trade
electricity, a “production simulation” forecast may be the best approach to forecast energy costs.
A production simulation model is a software tool that performs system dispatch decisions to
serve load at least cost, subject to constraints of transmission system, air permitting, and other
operational parameters. The operating cost of the “marginal unit” in each hour or time period is
used o establish the avoided cost of energy. The downside of production simulation models is
that they are complex, rely on sophisticated algorithms that can appear as a “black box” to
stakeholders, and have to be updated when market prices of inputs such as natural gas change.
In addition, these types of models can have difficulty predicting market prices since the marginal
energy cost is based on production cost, rather than supply and demand interactions in a
competitive electricity market. If production simulation produces prices that differ from those
actually seen in the market, energy efficiency can end up facing a cost hurdle that differs from
the hurdles faced by supply-side resources. Long-term natural gas forecasts also often rely on
production simulation to mode! regional supply, demand, and transportation dynamics and
estimate the equilibrium market prices.

4.4.3 Long-Run Marginal Cost and the “Proxy Plant”

Developing a “proxy plant’ is an alternative to production simulation approaches and may be
used when market data is not available or appropriate. Under this approach, a fixed hypothetical
plant is used as a proxy for the resources that will be built to meet incremental load.” Selecting
the proxy-plant, the construction costs, financial assumptions, and operating characteristics are
all assessed from its characteristics. As an example, the variable costs of a combined cycle
natural gas plant may be used as a proxy for energy costs. The annual fixed cost of a
combustion turbine may be used as a proxy for capacity costs. Several methods can be used to
allocate fixed costs, adjust the variable operating costs, or otherwise shape the costs of the
plant(s) across different time-of-use (TOU) periods. These methods include applying market
price or system load shapes, loss of load probabilities, or marginal heat rates to vary prices by
TOU. Another commenly used method is the peaker methodology, which uses an allocation of
the capacity costs associated with peaking resources (typically combustion turbines) and the
marginal system energy cost by hour (system lambda) to estimate avoided electricity costs in
each hour or TOU period. These costs are then used to estimate the costs of the energy and
capacity in the avoided costs calculations. The proxy plant approach is more transparent and
understandable to many stakeholders (particularly in comparison to production simulation). The
proxy plant approach may be used in conjunction with market data, to estimate costs for the
periods beyond the time horizons when existing market data are available.

4.4.4 Proprietary and Public Forecasts

The easiest approach for a utility to develop long-term avoided costs may be to use its own
internal forecast of market prices. This approach provides estimates of avoided cost that are
closely linked to the utility operations. However, the methodology may be confidential since
utilities involved in procuring electricity or natural gas on the market may not to reveal their
expectations of future prices publicly. Therefore, the use of internal forecasts can significantly
limit the stakeholder review process for evaluation of energy efficiency programs.
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Public forecasts of avoided costs may also be used to develop a more open process for energy
efficiency evaluation and planning. California, Texas, the Northwest Power Planning Council,
Ontario, and others use a non-proprietary methodology. An open process allows non-utility
stakeholders to evaluate and comment on the methodology, thereby increasing the confidence
that the analysis Is fair. This approach also makes it possible for energy efficiency contractors to
evaluate the cost-effectiveness of proposed energy efficiency upgrades. Unfortunately, this
open process may diverge from internal forecasts and introduce some discrepancy between the
publicly adopted numbers and those actually used by utilities in resource planning and
procurement decisions. States balance these concerns and generally commit to one path or the
other.

Policy-makers may also rely on existing publicly available forecasts of electricity or natural gas.
The most universal source of forecasts is the Annual Energy Outlook (AEQ), provided by the
Department of Energy’s Energy Information Agency.® This public forecast provides regional
long-term forecasts of electricity and natural gas. In addition to the AEO, state energy agencies
or regional groups may provide their own independent forecasts, which may include sensitivity
analysis, Some parties, however, view publicly developed forecasts with some skepticism, as
they may be seen as being overly influenced by political considerations or the compromises
necessary to gain wide support in a public process.

4.4.5 Risk Analysis

Electricity and natural gas prices are quite volatile and subject to cyclical ups and downs. In
reducing load, energy efficiency also reduces a utility's exposure to fluctuating market prices.
This provides an option or hedge value that can be quantified with risk analysis, but which is
omitted when a single forecast of avoided costs is used.

Increasingly, utilities have used scenario and risk analysis to assess the benefits of different
investment options under a range of future scenarios. One of the simpler approaches is to
~compare the cost-effectiveness results under muitiple scenarios, using a high, expected, and
low energy price forecast for example. More advanced techniques, such as Monte Carlo
simulation, may be used to evaluate the performance of various resource plans under a wide
range of possible outcomes.

4.5 Area- and Time-Specific Marginal Costs
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For_all of the forecasting approaches for avoided costs, the analyst must decide the level of
disaggregation by area and time used in developing the forecasts. The marginal costs of
electricity can vary significantly hour to hour and both electricity and natural gas prices vary by
area and time of year. Similarly, the load reductions provided by energy efficiency measures
also vary by season and time of day. Figure 4-1 shows the differences that can result when
using hourly, TOU, and annual average avoided costs for different end uses, based on a study
of air conditioning, outdoor lighting, and refrigeration end uses in California. The significance of
using either TOU or average annual costs is highly dependent on the end use and demand/cost
characteristics of the region in question. In California, the decision to use hourly avoided costs
was made in order to appropriately value air conditioning energy efficiency.® This approach
almost doubles the value of air conditioning’ measures relative to a flat annual average
assessment of avoided cost (~$0.12/kWh vs. ~$0.07). In the case of other end uses, such as
outdoor lighting efficiency, there is very little difference between hourly and TOU costs for end
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uses- that operate evenly within a 24-hour period {e.g., refrigeration), there is no difference in
method.

Figure 441, Implication of Time-of-Use on Avoided Costs
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Source: California Proceeding on Avoided Costs of Energy Efficiency; R.04-04-025,

Another consideration of time-dependent avoided cost analysis is the need to correctly evaluate
the tradeoffs between different types of energy efficiency measures. Hourly avoided costs are
highly detailed, capturing the cost variance within and across major time periods. Annual
average costs ignore the timing of energy savings. In the example above, using an annual
average method, CFls and outdoor lighting efficiency would receive the same value as air
conditioning energy efficiency, while in actuality air conditioning energy efficiency is much more
valuable to the system overall because it reduces the peak load significantly. The use of hourly
avoided costs in this case reveals the large potential avoided cost value of air conditioning
savings relative to other efficiency measures.

4.6 NetPresent Value and DiscountRates

A significant driver of overall cost-effectiveness of energy efficiency is the discount rate
assumption, Each cost-effectiveness test compares the NPV of the annual costs and benefits
over the life of an efficiency measure or program. Typically, energy efficiency measures require
an upfront investment, while the energy savings and maintenance costs accrue over several
years. The calculation of the NPV requires a discount rate assumption, which can be different
for the stakeholder perspective of each cost-effectiveness test.

As each perspective portrays a specific stakeholder’s view, each perspective comes with its
own discount rate. The five cost-effectiveness tests are listed in Table 4-3, along with the
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appropriate discount rate and an illustrative value. Using the appropriate discount rate is
essential for correctly calculating the net benefits of an investment in energy efficiency.

Table 4-3. The Use of Discount Rates in Cost-Effectiveness Tests

PCT g;zg’&ﬂ?‘:;fe 10% $8.51 $0.15
RIM Utility WACC 8.5% $9.46 $0.20
PACT Utility WACC 8.5% $9.46 $0.20
TRC Utility WACC 8.5% $9.46 $0.20
sCT Soctal discount 50 $12.46 $0.38

Source: Standard Practice Manual: Econemic Analysis of Demand-Side Programs and Projecis.

" This value is the same as not having to purchase 51 of eleclricity per year for 20 yeérs_

Three kinds of discount rates are used, depending on which test is being caiculated. For the
PCT, the discount rate of an individual or business is used. For a household, this is taken to be
the consumer lending rate, since this is the debt cost that a private individual would pay to
finance an energy efficiency investment. It is typically the highest discount rate used in the cost-
effectiveness tests. However, since there are potentially many different participants, with very
different borrowing rates, it can be difficult to choose a single appropriate discount rate. Based
on the current consumer loan market environment, a typical value may be in the 8 to 10 percent
range (though a credit card rate might be much higher}. For a business firm, the discount rate is
the firm's weighted average cost of capital (WACC). In today's capital market environment, a
typical value would be in the 10 to 12 percent range—though it can be as high as 20 percent,
depending on the firm's credit worthiness and debt-equity structure. Businesses may also
assume higher discount rates if they perceive several aftractive investment opportunities as
competing for their limited capital dollars. Commercial and industrial customers can have
payback thresholds of two years or less, implying a discount rate well in excess of 20 percent.

For the SCT, the social discount rate is used. The social discount rate refiects the benefit to
society over the long term, and takes into account the reduced risk of an investment that is
spread across all of society, such as the entire state or region. This is typically the lowest
discount rate. For example, California uses a 3 percent real discount rate (~5 percent nominal)
in evaluating the cost-effectiveness of the Title 24 Building Standards.

Finally, for the TRC, RIM, or PACT, the utility's average cost of borrowing is typically used as
the discount rate. This discount rate is typically called the WACC and takes into account the
debt and equity costs and the proportion of financing obtained from each. The WACC is typically
between the parlicipant discount rate and the social discount rate. For example, California
currently uses 8.6 percent in evaluating the investor-owned utility energy efficiency programs.
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Using these illustrative values for each cost-effectiveness test, the third column of Table 4-3
shows the value of receiving $1 per year for 20 years from each perspective. This is analogous
to the value of not having to purchase $1 of eleciricity per year. From a participant perspective
assuming a 10 percent discount rate, this stream is worth $8.51; from a ufility perspective, it is
worth $9.46; and from a societal perspective, it is worth $12.46. The effect of the discount rate
increases over time. The value foday of the $1 received in the 20" year ranges from $0.15 from
the participant perspective to $0.38 in the societal perspective, more than twice as much. Since
the present value of a benefit decreases more over time with higher discount rates, the choice
of discount rate has a greater impact on energy efficiency measures with longer expected usefut
lives.

4.7 Establishing the Net-to-Gross Ratio

A key requirement for cost benefit analysis is estimating the NTG. The NTG adjusts the cost-
effectiveness results so that they only reflect those energy efficiency gains that are attributed to,
and are the direct result of, the energy efficiency program in question. It gives evaluators an
estimate of savings achieved as a direct result of program expenditures by removing savings
that would have occurred even absent a conservation pragram. Establishing the NTG is critical
to understanding overall program success and identifying ways to improve program
performance. For more information on NTG in the context of efficiency program evaluation, see
Chapter 5 of the National Action Plan for Energy Efficiency’s Mode! Energy Efficiency Program
Impact Evaluation Guide (National Action Plan for Energy Efficiency, 2007¢).

Gross energy impacts are the changes In energy consumption andfor demand that result
directly from program-related actions taken by energy consumers that are exposed to the
program: Estimates of gross energy impacts always involve a comparison of changes in energy
use over time among customers who installed measures versus some baseline level of usage.

Net energy impacts are the percentage of the gross energy impact that is attributable to the
program. The NTG reduces gross energy savings estimates to reflect three types of
adjustments:

s« Deduction of energy savings that would have been achieved even without a
conservation program.

« Deduction of energy savings that are not actually achieved in real world implementation.
= Addition of energy savings that occur as an indirect result of the conservation program.
Key factors addressed through the NTG are:

« Free riders. A number of customers take advantage of rebates or cost savings available
through conservation programs even though they would have installed the efficient
equipment on their own. Such customers are commonly referred to as “free riders.”

o |nstallation rate. In many cases the customer does not ultimately install the equipment.

- In other cases, efficient equipment that is installed as part of an energy conservation

program is later bypassed or removed by the customer. This is common for CFL
programs.
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« Persistenceffailure. A certain percentage of installed equipment can be expected to falil
or be replaced before the end of its useful life. Such early failure reduces the achieved
savings as compared to pre-installation savings estimates.

« Rebound effect. Some conservation measures may resuit in savings during certain
periods, but increase energy use before or after the period in which the savings occur. In
addition, customers may use efficiency equipment more often due to actual or perceived
savings.

- o Take-back effect. A number of customers will use the reduction in bills/energy to
increase their plug load or comfort by adjusting thermostat temperatures.

¢« Spillover. Spillover is the opposite of the free rider effect: customers that adopt
efficiency measures because they are influenced by program-related information and
marketing efforts, though they do not actually participate in the program.

48 "_Codes and Standards

EETICRER R SRR 3 R R o PO TR IFIFIPRRIICIDE SRR I A £ SIS S U St SO L YO S

Another way to encourage energy efficiency is to adopt increasingly strict codes and standards
for energy use in buildings and appliances. This process is occurring in parallel with energy
efficiency programs in most states, as each approach has its advantages and disadvantages.
Codes and standards can be adopted for the state as a whole and do not demand the same
level of state or utility funding as incentive programs. They do, on the other hand, impose
regulatory and compliance costs on businesses and residents. Codes and standards generally
involve a more complicated and potentially contentious legislative process than utility energy
efficiency programs overseen by regulatory agencies. They also present enforcement
chalienges; local planning departments often do not have the staff, budget, or expertise to focus
on.state regulations related to energy use.

Increasingly strict codes and standards effectively raise the baseline that efficiency measures
are compared against over time. This will reduce the energy savings and net benefits of
efficiency measures, either by reducing the estimated savings or increasing the NTG.

4.9 Non-Energy Benefits and Costs
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Conservation measures often have additional benefits beyond energy savings. These benefits
include improved comfort, health, convenience, and aesthetics and are often referred to as non-
energy effects (to include costs as well as benefits) or NEBs. None of the five cost-effectiveness
tests explicitly recognizes changes in NEBs. Unless specifically cited, databases and studies
generally exclude NEBs.

Examples of NEBs include:

» From the customer perspective, increased comfort, air quality, and convenience. For
example, a demand response event that turns off air conditioning can reduce comfort
and be a “cost” to the customer. Conversely, participants who gain improved heating and
insulation can experience increased comfort, gaining an overall benefit.

+ From the utility perspective, NEBs have been shown to reduce the number of shut-off
notices issued or bill complaints received, particularly in Jow-income communities.
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¢« From a societal perspective, efficiency programs can provide regional benefits in
increased community health and improved aesthetics. On a larger scale, energy
efficiency also reduces relilance on imported energy sources and provides national
security benefits,

Studies attempting to estimate the value of NEBs are limited. Such studies often rely on
participant surveys, which are designed to indicate their willingness to pay for NEBs or
comparative valuation of various NEBs. Other studies rely on statistical analysis of survey data
to estimate or “reveal” participant preferences toward NEBs. Both survey and statistical
methods have significant limitations, and it is difficult to account for changing preferences
across different income levels, cultural backgrounds, and household types. When values are not
available, the judgment of regulators or program managers may be used. Examples of
accounting for NEBs include decreasing costs or increasing benefits by a fixed percentage in
the cost-effectiveness tests. To date, more emphasis has been placed on including NEBs than
on non-energy costs. Nevertheless, as NEBs are incorporated in cost-effectiveness evaluation,
non-energy costs should be evaluated on an equivalent basis. Examples of non-energy costs
include reduced convenience and increased disposal or recycling costs.

4.10 Incentive Mechanisms
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An area of growing interest in the application of cost-effectiveness tests is in establishing
incentive mechanisms for utility efficiency programs. There exist two natural disincentives for
utilities to invest in energy efficiency programs. First, energy efficiency reduces sales, which
puts upward pressure on rates and can affect utility earnings. Second, utiliies make money
through a return on their capital investments or rate base. The financial disincentives for utilities
are discussed thoroughly in the National Action Plan for Energy Efficiency’s paper Aligning
Utility Incentives with Energy Efficiency Investment (National Action Plan for Energy Efficiency,
2007a).

To address the reduced earnings from energy efficiency, states are increasingly exploring
incentive mechanisms that allow a utility to earn a return on energy efficiency expenditures
similar to the return on invested capital. The intent is to give the utility an equal (or greater)
financial incentive to invest in energy efficiency as compared to traditional utility infrastructure.
The cost-effectiveness test results are increasingly being used as a metric to measure the
incentive payment to the utility, based on the performance of the energy efficiency program.
However, as discussed previously, no single cost-effectiveness test captures all of the goals of
the efficiency program. Therefore, some states, such as California, have developed “weighting”
approaches that combine the results of the cost-effectiveness tests. California has established a
Performance Eamings Basis that is based on two-thirds of the TRC portfolio net benefits result
and one-third of the PACT portfolio net benefits result. An incentive is then paid based on the
utilities’ combined results using this metric if the utilities’ portfolio of savings meets or exceeds
the utility commission’s established energy savings goals.

When the cost-effectiveness tests are used in the payment of shareholder incentives, there will
be additional scrutiny on the input assumptions and key drivers in the calculation. With this
additional pressure, transparency and stakeholder review of the methodology becomes more
important. Finally, the cost-effectiveness tests’ use and their weights must be considered with
care to align the utility objectives with the goals of the energy efficiency policy.
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4.11_Greenhouse Gas Emissions.
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Another factor to consider when determining the cost-effectiveness of an energy efficiency
program is how to value the program’s effect on GHG emissions. The first step is to determine
the quantity of avoided CO, emissions from the efficiency program. Once that quantity has been
determined, its economic value can be calculated and added to the net benefits of the energy
efficiency measures used to achieve the reductions. Currently, some jurisdictions use an explicit
monetary CO, value in cost-benefit calculations, and some do not. California includes a forecast
of GHG values in the avoided costs used to perform the cost-effectiveness tests and Oregon
requires that future GHG compliance costs be explicitly considered in utility resource planning.
Several utilities, including idaho Power, PacifiCorp, and Public Service Company of Colorado,
include GHG emissions and costs when evaluating supply- and demand-side options, including
energy efficiency, in their IRP process.

The GHG emissions emitted through the end use of natural gas and heating oil are driven by
the carbon content of the fuel and do not vary significantly by region or time of use. The GHG
profiles of electricity generation do differ greatly by technology, fuel mix, and region. A very
rough estimate of GHG emissions savings from energy efficiency can be obtained by muitiplying
the kWh saved by an average emission factor. Alternatively, it can be estimated based upon a
weighted average of the heat rates and emission factors for the different types of generators in
a ufility's generation mix. Such “back of the envelope” methods are useful for agency staff and
others who wish to quickly check that results from more sophisticated methods are
approximately accurate.

A formal cost-effectiveness evaluation uses marginal emission rates that more accurately reflect
the change in emissions due to energy efficiency and have an hourly profile that varies by
region. For states in which natural gas is both a base load and peaking fuel, marginal emissions
will be higher during peak hours because of the lower thermal efficiency of peaking plants, and
therefore energy efficiency measures that focus their kWh savings on-peak will have the highest
avoided GHG emissions per kWh saved. However, in states in which coal is the dominant fuel,
off-peak marginal emission rates may actually be higher than on-peak if the off-peak generation
is coal and on-peak generation is natural gas. Figure 4-2 illustrates this difference, comparing
reported marginal emission rates for California and Wisconsin.

To date, monetary values for GHG emissions have been drawn primarily from studies and
journal articles and applied in regulatory programs. While there is widespread agreement that
GHG reduction policies are likely to impose some cost on CO, emissions, achieving consensus
on a specific $/ton price for the electricity sector is challenging. As Congress and individual
states consider specific GHG legislation, a number of the policy considerations that will affect
the CO; price remain in flux.
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Figure 4-2, Comparison of Marginal CO, Emission Rates for a Summer Day in
California and Wisconsin

California Wisconsin

Marginal CO, Emissions Rate
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Source: Erickson et al. (2004).

Note: The on-peak marginal emissions rate of each state is set by natural gas peaking units. The off-peak
rates arg quite different, reflecting the dominance of coal base load generation in Wisconsin and natural
gas combined cycle in California.

4.12 Renewable Portfolio Standards

An emerging topic in energy efficiency cost-effectiveness is how to treat the interdependence
between energy efficiency and RPS. RPS goals are typically established state by state as a
percentage of retail loads in a future target year (e.g., 20 percent renewable energy purchases
by 2020). Unlike supply-side investments, energy efficiency, by reducing load, can reduce the
amount of renewable energy that must be procured pursuant to RPS targets, thereby reducing
RPS compliance cost.

Some renewable technologies can provide energy at costs close to that of conventional
generation. However, for many states, the marginal cost of complying with state RPS goals will
be set either by more expensive technologies or by distant resources with significant
transmission costs. When the cost of renewable energy needed to meet RPS goals is
significantly higher than the avoided cost for conventional generation, energy efficiency provides
additional savings by reducing RPS compliance costs.

The- additional RPS-related savings from energy efficiency for California are illustrated in Figure
4-3. In California, as in many regions, the least-cost conventional base-load resource is
combined cycle gas turbine (CCGT), shown here with a cost of $82/MWh. The avoided costs
against which energy efficiency has historically been evaluated are based on such conventional
generation. This has limited the promotion of energy efficiency to technologies with costs below
$80/MWh. In practice, given limited budgets and staff, utilities have focused primarily on
technologies with costs of $40/MWh or below.
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In comparison, the estimated cost of renewable energy needed {o meet California’s 20 percent
RPS standard is over $130/MWh. So for every 1,000 MWh saved by energy efficiency, the
atilities avoid the purchase 800 MWh of conventional generation at $82/MWh and 200 MWh of
renewable generation at $130/MWh. Thus the RPS standard increases the cost of avoided
energy purchases from $82/MWh to $92/MWh (882/MWh + [130/MWh - $82/MWh] x 20%).

Utilities in California have begun to incorporate the higher cost of renewable generation in their
internal evaluation of load reduction strategies. However, as in most jurisdictions, the cost of
meeting RPS targets has not yet been formally included in the adopted avoided cost forecasts
against which energy efficiency programs are officially evaluated.

Figure 4-3. Natural Gas, Energy Efficiency, and Renewable Supply Curves for
California '
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4.13 Defining Incremental Cost

In order to apply the avoided cost approach in evaluating benefits of energy efficiency cost-
effectiveness, the analyst must also determine the incremental cost of the measures. Energy
efficiency portfolio costs are easier to evaluate than benefits, since they are directly observable
and auditable. For example, marketing costs, measurement and evaluation costs, incentive
costs, and administration costs all have established budgets. The exception to this is in
estimating the incremental measure cost. This is a necessary input for the TRC, SCT, and PCT
calcuiations.
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For each of these tests, the appropriate cost 1o use is the cost of the energy efficiency device in
excess of what the customer would otherwise have made. Therefore, the incremental measure
costs must be evaluated with respect to a baseline. For example, a program that provides an
incentive to a customer to upgrade to a high-efficiency refrigerator would use the premium of
that refrigerator over the base model that would otherwise have been purchased.

Establishing the appropriate baseline depends on the type of measure. in cases where the
customer would not have otherwise made a purchase, for example the early replacement of a
working refrigerator, the appropriate baseline is zero expenditure. '® In this case, the incremental
cost is the full cost of the new high-efficiency unit. The four basic measure decision types are
described in Table 4-4 along with different names often used for each decision type.

Table 4-4, Defining Customer Decision Types Targeted by Energy Efficiency
Measures

and beyond building standards at
the time of construction

New Encourages builders and Utility offers cettification or award {o
New construction | developers to install energy builder of new homes that meet or
Lost opportunity efficiency measures that go above | exceed targets for the efficient use

of energy.

Replacement
Failure replacement
Natural replacement
“Replace on burnout

Customer is in the market for a
new appliance because their
existing appliance has worn out or
otherwise needs replacing.
Measure encourages customer to
purchase and install efficient
instead of standard appliance.

The utility provides a rebate that
encourages the customer to
purchase a more expensive, but
more efficient and longer-lasting
CFL bulb instead of an
incandescent bulb.

Ratrofit
Early replacement

Customer's existing appliance is
working with several years of
useful life remaining. Measure
encourages customer to replace
and dispose of old appliance with
a new, more efficient one.

The utility provides a rebate toward
the purchase of a new, more
efficient refrigerator upon the
removal of an older, but stilf
working refrigerator.

Retire

Customer is encouraged to
remove, but not replace existing
fixture.

The utility pays for the removal and
disposal of older but still working
“second’ refrigerators {e.g., in the
garage) that customer can
conveniently do without.

Table 4-5 summarizes the calculation of measure costs for each of the decision types described
above. In the table, “efficient device” refers to the equipment that replaces an existing, less-
efficient piece of equipment, "Standard device” refers to the equipment that would be used in
industry standard practice to replace an existing device. "Old device” refers to the existing
equipment to be replaced.
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Table 4-5. Defining Costs and Impacts of Energy Efficiency Measures

New
New construction | Cost of efficient device Consumption of standard device
Lost opportunity minus cost of standard device | minus consumption of efficient device
- (Incremental)
Replacement
Failure Cost of efficient device Consumption of standard device
replacement minus cost of standard device | minus consumption of efficient device
Natural
replacement {incremental)
Replace on
burnout
Retrofit
Early Cost of efficient device Consumption of old device
replacement plus installation costs minus consumption of efficient device
(Simple} (Full
Retrofit During remaining life of old device:
Early Cost of efficient device Consumption of old device
replacement minus cost of standard device | minus consumption of efficient device
* plus remaining present value
(Advanced) After remaining life of old device:
Consumption of standard device
minus consumption of efficient device
Retire Cost of removing old device Consumption of old device

" The advanced retrofit case is essentially a combinaiion of the simple refrofit freatment (for the tme
period dunng which the existing measure would have otherwize remained in service) and the faillure
replacement treatment for the years after the existing device would have been replaced. "Present Valug”
indicates that the early replacement cosis should be discounted to refiect the time value of money
associated with the instalialion of the efficient device compared to the instaliation of the standard device
‘that would have occurraed ai o tater date.

4.14 Notes
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' installed capacity (ICAP), or unforced capacity {UCAP) in some markets, is an obligation of the electric

utility (load serving enlity, or LSE) to purchase sufficient capacity to maintain system reliability. The
amount of ICAP an LSE mus! typically procure is equal to its forecasted peak load plus a reserve
margin. Therefore, reduction in peak load due to energy efficiency reduces the [CAP obligation.

The ability to store natural gas, and to manage the gas system to serve peak demand periods by
varying the pressure, reduces the share of gas cosls associated with capacity relative to electricity.
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See <http:/iwww.nwoouncil.orag/eneragy/powerplan/s/Default.htm:>.

See <htip/www.pacificorp.com/Navigation/Navigation23807 . html>.

See <http:/Awww.nymex.com/ng fut csf.aspx> for current market prices at Henry Hub.

See <hitp//www.nymex.com/cn produc.aspx> for avalfable basis swap products.

The specifications may be developed by the utility or developed through a reguiatory process with
stakeholder input.

.Forecasts are available at <res:/fieframe .dli/tabswelcome.htm>.
See <http:/wvww.ela.doe.govioiaflaco/> for the latast edition of the Annual Energy Outlook.

See <htip:/fwww.ethree.com/CPUC/E3 Avoided Costs Final.pdf> for 2 detailed description of the
development of avoided costs in California.

A simplifying assumbiion of zero as the baseline expenditure is often used, even though the

equipment may have a limited remaining useful life and need replacement in a few years, Table 4-5
presents a more detailed calculation that can be used for early replacement programs.
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A commeon misperception is that there is a hest” perspective for evaluating the cosi-
effectiveness of energy efficiency. On the contrary, no single test Is more or less
appropriate for a given jurisdiction, A useful analogy for the value of the five cost-
effectiveness tests is the way docitors use muliiple diagnostics to assess the overall
health of a patient; each test reflecis different aspects of the patient's health. This
chapter describes how individual states use each of the five cost-effectiveness lests and
why states might choose to emphasize some tesis over others. Four hypothetical
situations are presented fo lilustrate how states may emphlasize parifcular 1ests in
pursuit of specific policy goals,

Nationwide, the most common primary measurement of energy efficiency cost-effectiveness is
the TRC, followed closely by the SCT. A positive TRC restilt indicates that the program will, over
its lifetime, produce a net reduction in energy costs in the utility service territory. A positive SCT
result indicates that the region (the utility, the state, or the United States) will be better off on the
whole, Table 5-1 shows the distribution of primary cost-effectiveness tests used by state.

Table &-1. Primary Cost-Effectiveness Test Used by Different Siates

CT,TX,UT |FL CA, MA, AZ, ME, MN, | AR, CO, DC,
MO, NH, VT, Wi DE, GA, Hi, 1A,

NM, D, IL, IN,KS,

KY, MD, MT,

NC. ND, NJ, NV,
OK, OR, PA, RI,
SC, VA, WA,
WYy

Source: Regulatory Assistance Project (RAP) analysis.

Cost-effectiveness overall as analyzed by the TRC and SCT is not necessarily the only
important aspect to evaluate when designing an energy efficiency portfolio. Even if benefits
outweigh costs, some stakeholders can be net winners and others net losers. Therefore, many
states also include one or more of the distributional tests to evaluate cost-effectiveness from
individual vantage points. Using the results of the distribution tests, the energy efficiency
measures and programs offered, their incentive levels, and other elements in the portfolio
desigh can be balanced to provide a reasonable distribution of costs and benefits among
stakeholders. Table 5-2 shows the distribution of cost-effectiveness tests used by states for
either the primary or secondary consideration.
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Tabile 5-2. Cost-Effectiveness Tests in Use by Different States as Primary or
Secondarty Consideration

AR, FL, GA, HI, | AT, CA.CT,.Hl, | AR,DC,FL, GA, | AR, CA, CO, AZ, CO, GA HI,
A, INCMN, VA 1A, IN, MN, NO, | HL IA,IN, KS, CT,DE, FL, GA, | IA, IN, MW, MN,
NV, OR, UT, MN, NH, VA Hi, IL, IN, KS, MT, NV, OR,
VA, TX MA, MN, MO, VA, VT, WI
MT, NH, NM,
NY, UT, VA

Source: Regulatory Assistance Project (RAF) analysis.

Using the PCT. The PCT provides two key pieces of information helpful in program design: at
the measure level it provides some sense of the potential adoption rate, and it can help in
setting the appropriate incentive level so as not to provide too small or too unnecessarily large
an incentive. Setting the incentive levels is part art and part science. The geal is to get the most
participation with the least cost. There is a balance between the PCT results with the PACT and
RIM results. The higher the incentive, the higher the PCT benefit cost ratio and the lower the

PACT and RIM benefit-cost ratio.

Using the PACT. The PACT provides an
indication of how the energy efficiency program
compares with supply-side investments. This is
used to balance the incentive levels with the PCT.
A poor PACT may also result from a low NTG, if,
for exampie, a large number of customers would
make the efficiency investment without the
program. A poor PACT might also suggest that
large incentives are required to induce sufficient
" adoption of a particular measure.

Uslng the RIM. The RIM as a primary
consideration test is not as common as the other
two distributional tests. if used, it is typically a
secondary consideration test done on a portfolio

“You get what you measure”

When selecting cost-effectiveness tests
to use as metrics for portfolio, remember
the saying, “you get what you measure.”
If a single distributional testis used as a
primary cost-effectiveness test, the
portfolio may not balance benefits and
costs between stakeholders, This is
particularly true as utility incentive
mechanisms are introduced that rely on
cost-effectiveness results. Overall the
results of all five cost tests provide a
more comprehensive picture than any
one test alone.

basis to evaluate relative impacts of the overall
energy efficiency program on rates. The results will provide a high-leve! understanding of the
likely pressure on rates attributabie to the energy efficiency portfolio. A RIM value below 1.0 can
be acceptable if a state chooses to accept the rate effect in exchange for resource and other
benefits. Efficiency measures with a RIM value below 1.0 can nevertheless represent the least-
cost resource for a utility, depending on the time period and long-term fixed costs included in the
avoided costs.

5.1.1 Use of Cost-Effectiveness Tests by State

Table 5-3 shows how states use cost-effectiveness tests. Many states use multiple cost-
effectiveness tests to provide a more complete picture of energy efficiency cost-effectiveness.
Elghteen states use two or more cost-effectiveness tests for some aspect of efficiency
evaluation; four of those require all five tests. For example, Hawaii requires that all five tests be
included in the analysis of supply and demand options in utility IRPs. Indiana uses all five tests
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to screen demand-side management (DSM) programs. Minnesota uses all five tests, but
considers the SCT to be the most important. Many other states use two or three tests with
different weights assigned to each test, or with separate tests being used for separate parts of
the process. Several states have adopted formal and in some cases unigue modifications to the
standard forms of the tests.

The choice of tests and their applications reveal the priorities of the states and the perspectives
of their regulatory commissions——the extent to which energy efficiency is considered a resource
or the extent to which rates dominate policy implementation of energy efficiency. Some
commissions like having a clear formula, using only one or two tests with threshold values to
establish program scope.

The following are several examples of the types of decisions regulatory commissions have
made regarding cost-effectiveness tests:

s In Colorado, a 2004 settlement with Xcel Energy required the TRC. A 2007 statute
requires the use of a variation of the SCT that includes the utility’s avoided costs, the
valuation of avoided emissions, and NEBs as determined by the regulatory commission.

o Connecticut uses the PACT to screen individual DSM programs and the TRC to evaluate
the total benefit of conservation and load management programs and to determine
performance incentives.

« In the District of Columbia, the RIM is used for DSM programs. Those which have a
cost-benefit ratio of 0.8 and 1.0 may be evaluated for other benefits, including long-term
savings, market transformation, peak savings, and societal benefits.

« lowa requires utilities to analyze DSM programs using the SCT, RIM, PACT, and PCT.

- According to statute, if the utility uses a test other than the SCT to determine the cost-

" effectiveness of energy efficiency programs and plans, it must describe and justify its
use of the alternative test.

+ In Montana, the SCT and TRC are used for the traditionally regulated utility that
prepares IRPs. Neither test is required for the utility that conducts portfolic management,
although statute specifies that the RIM should not be used.

« Utah requires that DSM programs meet the TRC and PACT in IRP. For supply and
demand resources, the primary test is the PACT, calculated under a variety of scenarios;
other tests may also be considered.

« California weighs the results of two of the cost-effectiveness tests, TRC and PACT, in
this program screening process. California adopted a “Dual-Test” that uses the PACT to
ensure that utilities are not over spending on incentives for programs that pass the TRC.
The recently adopted shareholder incentive mechanisms use a weighting of two-thirds of
the TRC portfolio net benefits result and one-third of the PACT portfolio net benefits
result. An incentive is then paid based on the utility’s combined results using this metric
if the utility’s portfolio of savings meets or exceeds the Commission’s established energy
savings goals.
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5.2 Picking Appropriate Costs, Benefits, and Methodology

ELmaRTTANA C mameimmmTEe s T A aliis aatemTR AT

With the cost-effectiveness tests determined, it is egually important to pick the appropriate
costs, benefits, and methodology to align the energy efficiency portfolio with the overall policy
goals and context for energy efficiency. The choices should ultimately reflect the situation of the

~utility and the state, its history in implementing energy efficiency, and other considerations. To
provide some guidance, four hypothetical situations are considered along with several
recommendations of possible approaches in each situation. Since the hypothetical situations do
not consider any specific state, they should be viewed as a starting point for discussion and not
specific policy recommendation for every context.

5.2.1 Situation A: Peak Load Growth and Upcoming Capital investments

States or regions that are experiencing high peak load growth and associated large capital
investments will want to ensure that the energy efficiency portfolio appropriately targets the
peak and also provides higher benefits for peak load reduction that can be used fo justify
higher-cost energy efficiency such as air conditioner incentives or demand response.

One approach is to introduce time-specific avoided costs by hour, or by TOU. In addition, it will
be important to initiate system planning studies that integrate supply- and demand-side planning
so that the energy efficiency programs have the opportunity to defer or delay the supply-side
capital investments. Unless the two processes are linked in some way, the energy efficiency
program may be successful in reducing peak loads only to find that the capital projects also
built. This could create a situation with too much capacity, and overspending on peak load
reductions. In order to coordinate demand- and supply-side planning, it is important to start
early. The lead time for large supply-side projects can be five or even 10 years. In addition, it is
much easier to defer or eliminate the need for the project before the supply-side project
proponents are deeply vested in its outcome.

5.2.2 Situation B: Utility Financial Problems

In a situation with a utility with financial problems, due to low load growth and/or a rate freeze, a
different set of energy efficiency policies might be considered. Though the problem probably
cannot be fixed with energy efficiency program design, there is no need to make it worse.

There are several approaches fo encourage energy efficiency without straining the ufility
financially. One approach is to introduce decoupling or another automatic rate adjustment for
reduced sales from energy efficiency to ensure recovery of fixed costs that have already been
allowed in a prior rate case. A rate adjustment, whether tied to decoupling or not, may aiso help
improve the utility financial situation.

- If rate adjustments are not possible (whether through direct adjustment, decoupling, or another
approach), another option may be to limit the impact of energy efficiency by specifying a
minimum portfolio RIM. This will reduce the level of energy that can be saved but allow the
portfolio to continue, perhaps with some lower-scoring programs pilaced on hiatus, while the
financial issues of the utility are addressed.
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5.2.3 Situation C: Targeting Load Pockets

If a utility has areas of growing load that require new transmission and/or generation
" investments to be made, energy efficiency may provide an alternative. In this case, it may be
less expensive to use energy efficiency and demand response to reduce peak loads than to
build new supply-side infrastructure. Using demand-side resources to alleviate a load pocket
also has a lower impact on the environment.

In order to target the load pockets, the energy efficiency portfolio should include programs that
specifically target peak ioad reduction in these areas. This can be done by increasing marketing
of the same programs used service-territory-wide, or by developing a specific program to target
peak load reductions in an area. Area- and time-specific costing should be introduced fo
estimate the value of the peak load reductions. Energy efficiency program managers should be
given the authority to target certain areas. In this case, the equity of providing all of the same
measures service-territory-wide may be overshadowed by value of a targeted program.

Targeting marketing and implementation is, by definition, discriminatory, but for legitimate, cost-
based reasons. Targeting efficiency for areas with capacity constraints can be a prudent and
least-cost means of accommodating load growth or meeting reliability criteria. While they may
appear to favor certain customers, targeted efforts can provide sufficient incremental value to
offer net benefits for all customers.

As in Situation A, it will be important in Situation B to initiate system planning studies that
integrate supply- and demand-side planning so that the energy efficiency programs have the
opporiunity to defer or delay the supply-side load pocket mitigation measures.

5.2.4 Situation D: Aggressive Greenhouse Gas and RPS Policies

Many states are introducing the RPS and beginning to implement aggressive GHG policies. In
these situations, policy-makers will need to emphasize energy savings. One approach to
consider is to focus on the TRC or SCT, and not to use the RIM results. Policy-makers might
also consider including a forecast of avoided CO, reductions in the avoided costs. In addition,
including the avoided costs of the renewable energy or low-carbon resource that would
otherwise be purchased (nuclear, renewables, carbon-capture, and sequestration) as the
marginal resource can increase the avoided costs. This raises the quantity of efficiency
measures and programs considered cost-effective. Finally, policy-makers will want to focus the
cost-effectiveness tests at the portfolio level, rather than at the program or measure level.
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6: Detailed Cost-Effectiveness Test Comparison—
How s Each Cost-Eifectiveness Test Used? |

This chapter describes the cost-effectiveness tests in order to provide greater
understanding of calculation, resufts. and appropriate use of each test. Information is
provided on the perspective, purpose, costs, benefits, and other considerations for each
of the cosi-effectiveness tests,

61 [Farticipant Cost Test

- The PCT examines the costs and benefits from the perspective of the customer installing the
energy efficiency measure (homeowner, business, etc.). Costs include the incremental costs of
purchasing and installing the efficient equipment, above the cost of standard equipment, that
are horne by the customer. The benefits include bill savings realized to the customer through
reduced energy consumption and the incentives received by the customer, including any
appiicable tax credits, Table 6-1 outlines the benefits and costs included in the PCT. in some
cases the NPV of incremental operations and maintenance costs (or savings) may aiso be
included.

Table 6-1. Benefits and Costs ncluded in the Participant Cost Test

Benefits Costs
= Incentive payments & |ncremental equipment costs
= Bill savings realized ¢ incremental installation costs
= Applicable tax credits or incentives

Soures. Slandard Praciice [ianual Sconomic Analvais of Demanzl-Side Programs and Proiscis,

The primary use of the PCT is to assess the appeal of an energy efficiency measure to potential
- participants. The higher the PCT, the stronger the economic incentive to participate. The PCT
functions similarly to a simple payback calculation, which determines how many years it takes to
recover the costs of purchasing and installing a device through bill savings. A cost-effective
measure will have a high PCT {above 1) and a low paybhack period. The PCT also provides
usetul information for designing appropriate customer incentive levels. A high incentive level will
produce a high PCT benefit-cost ratio, but reduce the PACT and RIM resuits, This is because
incentives given to customers are seen as “costs” to the utility. The PCT, PACT, and RIM
register incentive payments in different ways based on their perspective. Utilities must balance
theparticipant payback with the goal of also minimizing costs to the utility and ratepayers.

A positive PCT (above 1) shows that energy efficiency provides nhet savings for the customer
over the expected useful life of the efficiency measure.
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6.1.1 Additional Considerations

As a measure of payback period or economic appeal, the PCT reflects an important aspect of
potential participation rates. However, it is not a comprehensive evaluation of all the
determinants that influence customer participation. For example, the PCT does not consider the
level of marketing and outreach efforts {or expenditures) to promote the program, and marketing
can be a major driver of adoption rates. In addition, new technologies may have high upfront
costs, or steep learning curves, which yield limited adoption despite high PCT ratios. As a key
example, energy-efficient CFLs generally reach a plateau despite high cost-effectiveness,
indicating the importance of other factors in behavior besides bill savings.! This can be due to
several factors including customer resistance and limited availability of premium features, such
as the ability to dim.

ldeally the PCT will be performed using the marginal retail rate avoided by the customer. In
practice the PCT is often performed using the utility's average rates for an applicable customer
class. With tiered and TOU rates, the marginal rate paid by individual customers can vary
significantly, which makes the use of marginal rate savings in the PCT somewhat more difficult.
Furthermore, the impact of energy efficiency on a customer's peak load is difficult to predict,
making changes in customer demand charges hard to estimate. In practice, the level of effort
required to estimate the customers’ actual savings given their consumptfion profile and
applicable rate schedule is significant. Often utilities find it is not worth the effort at the program
design or evaluation level, though it may be useful for individual customer audits. Thus the PCT
gives an indication of the direct cost-based incentives for customers to participate in a given
eherg;tefﬁciency program.

6.2 Program Administrator Cost Test
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The PACT examines the costs and benefits of the energy efficiency program from the
perspective of the entity implementing the program (utility, government agency, nonprofit, or
other third party). The costs included in the PACT include overhead and incentive costs.
-Overhead costs are admlnlstration marketing, research and development, evaluation, and
measurement and verification.? Incentive costs are payments made to the customers to offset
purchase or installations costs (mentioned earlier in the PCT as benefits).®> The benefits from
the utility perspective are the savings derived from not delivering the energy to customers.
Depending on the jurisdiction and type of utility, the “avoided costs” can include reduced
wholesale electricity or natural gas purchases, generation costs, power plant construction,
transmission and distribution facilities, ancillary service and system operating costs, and other
components.* These elements are discussed in more detail in Chapter 4. The benefits and
costs included in the PACT are summarized in Table 6-2.
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Table €-2. Benefits and Costs included in the Program Administrator Test

Bsnefits | Costs
e '_Energy-re!ated costs avoided by the utility | = Program overhead costs
& C'apacity-relgted costs avoided by the e Utility/program administrator incentive costs
utility, including generation, transmission, |«  Utility/program administrator installation
and distribution costs

Source: Standard Practice hManual: Economic Analysis of Demand-Side Programs and Frojests

" The PACT allows utilities to evaluate costs and benefits of energy efficiency programs (andfor
demand response and distributed generation) on a comparable basis with supply-side
investments. A positive PACT indicates that energy efficiency programs are lower-cost
approaches to meeting load growth than wholesale energy purchases and new generation
resources (including delivery and system costs). States with large needs for new supply
resources may emphasize the PACT to build efficiency alternatives into procurement planning.”

‘A positive PACT indicates that the total costs to save energy are less than the costs of the
utility delivering the same power. A positive PACT also shows that customer average bilis will
eventually ge down if efficiency is implemented.

8.2.1 Additional Considerations

The PACT provides an estimate of energy efficiency costs as a utility resource. Even the most
comprehensive avoided cost estimates cannot capture all of the attributes of energy valued by
the utility. In addition, the PACT only includes the program administrator costs and not those
costs borne by customers. Therefore the PACT may not be seen as sufficiently comprehensive
as a primary detenminant of cost-effectiveness,

As with all of the cost-effectiveness tests, there are simplifications made in the calculation that
" should be understood when they are applied. For example, the PACT does not incorporate the
different regutatory and financial treaiment of utility investments in energy efficiency versus
utility infrastructure. Therefore, while the PACT provides an estimate of energy efficiency as a
resource, a positive PACT result does not imply that a utiiity will be better off financially. Finally,
in order to get meaningful resuits on the PACT, care must be taken to estimate the actual
resource savings to the utility from the energy efficiency program, including the timing and
cenainty of load reductions and the resulting impact on the utility supply costs.

Since the PACT includes the full savings to the utility but not the full costs of purchasing and
installing the energy efficiency measures (which are paid by participants), the PACT is usually
the easiest cost-effectiveness test to pass. In the SCE program featured in Appendix C, for
example, the PACT ratio is 9.9—a higher value than that produced by any other cost-
effectiveness test.
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Jurisdictions seeking to increase efficiency implementation may choose to emphasize the
PACT, which compares energy efficiency as a utility investment on par with other resources.
Because the PACT includes only utilify costs (and not customer contributions), the PACT is
often the most permissive (and most positive) cost-effectiveness test.

8.3 _Ratepayer Impact Measure

The RIM examines the impact of energy efficiency programs on utility rates. Unlike typical
supply-side investments, energy efficiency programs reduce energy sales. Reduced energy
sales can lower revenues and put upward pressure on retail rates as the remaining fixed costs
are spread over fewer kWh. The costs included in the RIM are program overhead and incentive
payments and the cost of lost revenues due to reduced sales.® The benefits included in the RIM
are the avoided costs of energy saved through the efficiency measure (same as the PACT).
Table 6-3 outlines the benefits and costs included in the RiM.

Table 6-3. Benefits and Costs included in the Rate Impact Measure Test

neﬁis Costs

= Energy-related costs avoided by the | = Program overhead costs
utitity ' «  Utility/program administrator incentive costs
* Capacity-related costs avoided by the | = Utility/program administrator instaliation costs

utility, including generation, . .
transmission, and distribution Lost revenue due to reduced energy bills

Source: Standard Praciice hManual Economic Analysis of Demand-Side Programs and Prolects,
MNote: The PACT and the RIE use the same banefils.

The RIM also gives an indication of the distributional impacts of efficiency programs on non-
participants. Participants may see net benefits (by lowering their bills through reduced energy
consumption) while non-participating customers may experience rate increases due to the same
programs. As the impacts on non-participating customers depend on many factors including the
fiming of adjustments to rates, the RIM is only an approximation of these impacts.

The RIM answers the question, “All other things being equal, what is the impact of the energy
efficiency program on utility rates if they were to be adjusted to account for the program?” A
negative RIM implies that rates would need to increase for the utility to achieve the same
level of earnings in the short term.”

in the vast majority of cases, the RIM is negative since the retail rate is typically higher than the
utility's aveided cost. The RIM may be negative, even at the same time as average bills
decrease {(as evaluated using the PACT). Therefore, policy-makers have to decide whether to
emphasize customer bills by using the PACT or customer rates by using the RIM.2 The main
reason cited for use of the RIM is to protect customer classes. Chapter 2 of the National Action
Plan for Energy Efficiency Report (National Action Plan for Energy Efficiency, 2008) suggests
effective ways to protect customer groups from rate increases in the rate design process that do
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not limit the use of energy efficiency. As described in Section 5.1 above, most jurisdictions do
not choose the RIM as a primary test; many use it as a secondary consideration, if at all.®

8.3.1 Additional Considerations

it is’ sometimes observed that even least-cost utility investments made to maintain reliability
often lead to a rate increase, yet the RIM has not been applied to these initiatives. One key
consideration in assessing the RIM is that there is typically an allocation of fixed costs in the
variable $/kWh rate. The fixed costs included in rates reflect the utility’s existing revenue
requirement and do not necessarily reflect future capital costs avoided through energy
efficiency. Customers are often resistant to high fixed charges and lumpy utility investments are
not always considered avoidable through efficiency savings that are realized gradually over
time. In addition, avoided costs are often based on market prices, which tend to emphasize
variable and short-term as opposed to long-term costs. Because many utilities have multiple
standard, tiered, and TOU rate options, the actual marginal revenue loses to the utility can be
difficult to estimate and not accurately captured when customer class average rates are used in
the RIM calculation. Other considerations in the RIM, including the refationship to utility financial
health over time and capacity-focused programs that vield higher RIM results, are discussed in
further detail in Section 3.2.2 ahove.

The RIM is the most restrictive of the five cost-effectiveness tests. When the utility’s retail
rates are higher than its avoided costs, the RIM will almost always be negative. Thus policy-
makers may choose to emphasize the PACT and use the RIM as a secondary consideration
for balancing the distribution of rate impacts.

€4  Total Resource Cost Test

The TRC measures the net benefits of the energy efficiency program for the region as a whole.
Costs included in the TRC are costs to purchase and install the energy efficiency measure and
overhead costs of running the energy efficiency program. The benefits included are the avoided
costs of energy (as with the PACT and the RIM). Table 6-4 cutiines the benefits and costs in the
TRC.
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Table 6-4. Benefits and Costs Included in the Total Resource Cost Test

Benefits Costs
= Energy-related costs avoided by the *  Program overhead cosis
utility «  Program installation costs
= Capacity-related costs avoided by the = Incremental measure costs (whether paid by
utility, including generation, transmission, the customer or the utility)

and distribution

= Additional resource savings (e.g., gas
and water if utility is electric)

= Monetized environmental and non-
energy benefits (see Section 4.9)

= Applicable tax credits (see text)

Source: Standard Praclice Manual: Economic Analysis of Demand-Side Programs and Projects.

The primary purpose of the TRC is to evaluate the net benefits of energy efficiency measures to
the region as a whole. Unlike the tests describe above, the TRC does not take the view of
individual stakeholders. It does not include bill savings and incentive payments, as they yield an
intra-regional transfer of zero ("benefits” to customers and “costs” to the utility that cancel each
other on a regional level). For some utilities, the region considered may be limited strictly to its
own service territory, ignoring benefits (and costs) to neighboring areas (a distribution-only utility
may, for example, consider only the impacts to its distribution system). In other cases, the
region is defined as the state as a whole, allowing the TRC to include benefits to other
stakeholders (e.g., other utilities, water utiiities, local communities). The TRC is useful for
jurisdictions wishing to value ensrgy efficiency as a resource not just for the wutility, but for the
entire region. Thus the TRC is often the primary test considered by those states seeking to
include the henefits not just to the utility and its ratepayers, but to other constituents as well. The
TRC may be considered the sum of the PCT and RIM, that is, the participant and non-
participant cost-effectiveness tests. The TRC is also useful when energy efficiency might fall
through the cracks taken from the perspective of individual stakeholders, but would yield
benefits on a wider regionat level.™

The inclusion of tax credits or incentives depends to some extent on the region considered. A
municipal utility might consider state and federal tax incentives as a benefit from outside the
region defined for the TRC. For a utility with a service territory that includes all or most of a
particular state, state tax incentives would be an intra-regional transfer that is not included in the
TRC. Some jurisdictions chose to consider all tax incentives as transfers excluded from the
TRC. Generally speaking, tax incentives in the TRC should be treated consistently with the
other resources to which energy efficiency may be compared.

The TRC shows the net benefits of the energy efficiency program as a whole. it can be used
to evaluate energy efficiency alongside other regional resources and communicate with other
planning agencies and constituencies.
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6.4.1 Additional Considerations

The TRC is similar to the PACT except that it considers the cost of the measure itself rather
than the incentive paid by the utility. Because the incentives are less than the cost of the
measure in most cases, the TRC is usually lower than the PACT. Therefore, the TRC will be a
more restrictive test than the PACT and fewer measures will pass the TRC. Indeed, it is not
unusual for a measure to fail the TRC while appearing economical both to the utility (PACT} and
to the participant (PCT). Due to the incentives paid by the utility, the participant and the utility
each pay only a portion of the full incremental cost of the measure, which js the cost to the
region as a whole considered by the TRC.

The TRC says nothing about the distributional impacts of the costs of energy efficiency. To
address distributional effects, many jurisdictions that use the TRC as the primary criteria also
took at other cost-effectiveness tests. In situations where budgets constrain the amount of
energy efficiency investment, a threshold value may be used. A lower threshold may be applied
to programs that serve low-income or hard-to-reach groups, representing the distinct societal
value of reaching these customer groups that is not reflected in the benefit-cost calculation.

The TRC is more restrictive than the PACT because it inciudes the full cost of the energy
efficiency measure and not just the incentives paid by the ulility. As a result, a program may
have a positive PACT and PCT but still not pass the TRC, because the utility and customer
pay a fraction of the total measure cost that is included in the TRC.

6.6 Societal Cost Test

The SCT includes all of the costs and henefits of the TRC, but it also includes environmental
and other non-energy benefits that are not currently valued by the market. The SCT may also
include non-energy costs, such as reduced customer comfort levels. Table 6-5 outiings the
benefits and costs in the SCT.

Table 6-5, Beneflts and Costs Included in the Societal Cost Test

Benefits Costs
= Energy-related costs avoided by the s Program overhead cosls
utifity = Program installation costs
= Capacity-related costs avoided by the | «  incremental measure costs (whether paid
utility, including generation, by the customer or the utility)

transmission, and distribution

¢ Additional resource savings (e.g., gas
and water if utility is electric)

= Non-monetized benefits (and costs)
such as cleaner air or health impacts

Source: Standard Practice kManual: Economic Analysis of Demand-Side Programs and Projects.

In some cases, emissions costs are included in the market price used to determine avoided
costs or are otherwise explicitly included in the TRC calculation (as in the SCE program
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example''). Emissions permit costs may already be included in the market price of electricity in
some jurisdictions. In other jurisdictions, emissions are included in the SCT."

As with the TRC, the inclusion of tax incentives varies by jurisdiction. Those using a broad
definition of the society exclude tax incentives as a transfer. Others will include tax incentives
originating from outside the immediate region considered.

The SCT includes costs and benefits beyond the immediate region and those that are not
monetized in the TRC, such as environmental henefits or GHG reductions.

8.5.1 Additional Considerations

Increasingly, benefits historically included only in the SCT are being included in the TRC in
some jurisdictions. Including a cost for carbon dioxide (CO,) emissions is a prime example.
Though the future cost associated with CO. emissions remains highly uncertain and difficult to
quantify, many utilities believe it is increasingly unlikely that the cost wili be zero. In California,
an approximate forecast is developed through a survey of available studies and literature. The
IRPs of many utilities now include a risk or portfolio analysis to calculate an “expected” carbon
value or to determine if the additional cost of a fiexible portfolio is sufficiently robust under a
range of possible futures.

Water savings are also being explicitly included in the TRC instead of the SCT. This helps
promote measures such as front-loading clothes washers, which provide water savings that are
of value to the region but beyond the direct purview of electric and natural gas ufilities. There is
alsc increasing interest in the West, where water supply is particularly energy intensive, in
targeting the energy savings possibie through water conservation. ™

Some commissions eschew the SCT because factors not included in the TRC are found to be
beyond their jurisdiction. Where this is the case, legislation would be needed to create or clarify
the opportunity for commissions to consider the SCT. On the other hand, some states require
that the societal test be considered when commissions evaluate energy efficiency programs.
Some states adopt the California methodology, while other states adopt modified versions,
adding or deleting costs or benefits consistent with state priorities. For example, illinois uses a
modified TRC defined in statute, in which gas savings are not included in electricity program
evaluation. The New York State Energy Research and Development Authorily (NYSERDA)
calculates the TRC for three scenarios, adding non-energy benefits in Scenarioc 2 and
macroeconomic benefits in Scenario 3.

Energy efficiency is among the most cost-effective ways to reduce carbon emissions. The
SCT is a useful test for jurisdictions seeking to implement or comply with GHG reduction
goals. It can also be used to evaluate water savings.
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6.6 Notes
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' The PCT is only one of the determinants of customer participation, and bill savings are not the sdle

factor in a customer's decision o implement energy efficiency. Marketing and customer decision-
making studies can be used to better understand the levels of customer participation more directly.
See Golove and Eto, 1996; Schleich and Gruber, 2008.

At a minimumm, overhead costs generally include the salary (and benefits) of those employees directly
involved in promoting energy efficiency. Some jurisdictions opt to include an allocation of fixed costs
(i.e., office space) while others do not. To the extent they are applicable, research and development,
marketing, evaluation, measurement, and verification and other costs may be Included In the overall
total, or reported individually as they are for the SCE example shown here. In cases where energy
efficiency program costs are subject to special treatment (e.g., public funding and shareholder
incentive mechanisms), detailed definitions of what may be included as an overhead cost are often
required.

The simplest example is a rebate paid to the customer for the purchase of an efficient appliance.
However, as programs have grown in scope and complexity, so has the definition of an incentive. Two
additional types of incentive are common: direct install costs and upstream payments. In many cases,
the utility performs or pays for the labor and installation associated with an efficiency measure. Such
payments, which are not for the equipment itself, but nevertheless reduce the cost to the customer,
are considered direct Install costs. Another approach, which is now commeon for CFL pragrams, calls
for ulilittes to pay incentives direclly to manufacturers and distributors. These upsfream payments
lower the retail cost of the product, though no rebate is paid directly to the customer.

Avoided cost benefits vary according to the time and location of the energy savings. Chapter 5
describes various alternative approaches for estimating the benefits of energy efficiency.

A specialized application of the PACT is in local IRPs. When a local area is at or near the system'’s
capacity to serve Its load, significant infrastructure investments are often required. i such investments
can be deferred by reducing loads or load growth, there is additional value to the utility in installing
energy efficiency and other distributed resources in that area. The additional savings that can be
realized by the uillity can justify increased customer incantives and marketing for a targeted efficiency
program.

The RIM, PACT, and PCT assess the impacts of the program from different, but interconnected
stakeholder perspectives. The RIM includes the overhead and incentive paymenis included as costs in
the PACT, but also includes revenue iosses. The RIM recognizes the incentives and bill savings
reported as benefits in the PCT, but the RIM reports these terms as costs (revenues losses).

Even with a negative RIM result, efficiency may still be the most cost-effective means of meeting load
growth. The full array of long-term invesiment options considered in utility resource planning cannot
always be captured in the avoided costs used to evaluate energy efficiency.

Thé exception to the predominance of the negative RIM result are utilities that can serve most of their

loads with existing, low-cost generation, but are facing high costs to build new generation. In such
cases, the avoided costs for energy efficiency may wall be higher that the utility’s retail rates.
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In practice, since utility rates are often frozen between rate-setting cycles and not continuously reset,

the utility itself absorbs the losses (or gains) in its earnings until rates are adjusted. These adjustments
can be made in several ways: the regular rate-setting cycle, a decoupling mechanism, or a revenue
adjustment mechanism. In the long run, the reduced capital investments necessary as a result of
energy efficiency will mitigate the rate increases. The National Action Plan for Energy Efficiency's
Energy Efficiency Benefits Calculator c¢an evaluate these impacts over time:
<http./Awww.epa.govicleansnergy/energy-programs/napee/resources/calculator.himt>. This is
discussed in more detail in Chapter 4.

As an example, in areas of competitive procurement, distribution-only utilities may not see energy
efficiency as an immediate interest because it may not yield significant T&D savings (and generation
costs are not part of their purview). In such a case, the utility may not implement energy efficiency
even if it is cost-effective from a regional perspective. As a resuit, regulators may ask the utility fo
focus on the TRC rather than the PACT when evaluating efficiency programs.

California Includes emissions permits and trading costs in the avoided cost calculations of the TRC.

Tax incentives paid by the state or federal governments and financing costs are excluded from the
SCT, because they are considered a zero net transfer. A wide range of NEBs have been considered
and evaluated throughout the United States. For the participant and community, these NEBs resulted
in increased comfor, Improved air quality, greater convenience, and improved health and aesthetic
benefits. For the utility, fewer shut-off notices or bill complaints occurred.

The California Public Utilities Commission has approved pilot programs for investor-owned utilities to
partner with water agencies and provide funding for water conservation incentives that provide energy
savings {A.07-01-024),
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Avoided costs: The forecasted economic benefits of energy savings. These are the costs that
would have been spent if the energy efficiency had not been put in place.

Discount rate: A measure of the time value of money. The choice of discount rate can have a
large impact on the cost-effectiveness results for energy efficiency. As each cost-effectiveness
test compares the net present value of costs and benefils for a given stakeholder perspective,
its compLitation requires a discount rate assumption.

Energy efficiency: The use of less energy to provide the same or an improved level of service
to the energy consumer in an economically efficient way. “Energy conservation” is a term that
has also been used, but it has the connotation of doing without in order to save energy rather
than using less energy to perform the same or better function.,

Evaluation, measurement, and verification: The process of determining and documenting the
results, benefits, and lessons learned from an energy efficiency program. The term “evaluation”
refers to any real time and/or retrospective assessment of the performance and implementation
of a program. “Measurement and verification” is a subset of evaluation that includes activities
undertaken in the calculation of energy and demand savings from Individual sites or projects.

Free rider: A program participant who would have implemented the program measure or
practice in the absence of the program.

impact evaluation: Used to determine the actual savings achieved by different programs and
specific measures.

Integrated resource planning: A public planning process and framework within which the
costs and benefits of both demand- and supply-side resources are evaluated to develop the
least-total-cost mix of utility resource options. In many states, integrated resource planning
includes a means for considering environmental damages caused by electricity
supply/transmission and identifying cost-effective energy efficiency and renewable energy
alternatives.

Levelized cost: A constant value or payment that, if applied in each year of the analysis, would
result in a nef present vaiue equivalent to the actual values or payments which change (usually
increase) each year. Often used to represent, on a consistent basis, the cost of energy saved by
various efficiency measures with different useful lives.

Marginal cost: The sum that has to be paid for the next increment of product or service. The
marginal cost of electricity is the price to be paid for kilowatt-hours above and beyond those
supplied by presently available generating capacity.

Marginal emission rates: The emissions associated with the marginal generating unit in each
hour of the day.
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Market effects evaluation: Used to estimate a program’s influence on encouraging future
energy efficiency projects because of changes in the energy marketplace. All categories of
programs can have market effects evaluations; however, these evaluations are primarily
assodciated with market transformation programs that indirectly achieve impacts.

Market transformation: A reduction in market batrriers resulting from a market intervention, as
evidenced by a set of market effects, that lasts after the intervention has been withdrawn,
reduced, or changed.

Measures: Installation of equipment, installation of subsystems or systems, or modification of
equipment, subsystems, systems, or operations on the customer side of the meter, in order to
improve energy efficiency.

Net-to-gross ratio: A key requirement for program-level evaluation, measurement, and
verification. This ratio accounts for only those energy efficiency gains that are attributed to, and
the direct result of, the energy efficiency program in question. It gives evaluators an estimate of
savings that would have occurred even without program incentives.

Net present value: The value of a stream of cash flows converted to a single sum in a specific
year, usually the first year of the analysis. It can also be thought of as the equivalent worth of all
cash flows relative to a base point called the present.

Nominal: For dollars, “nominal” means the figure representing the actual number of dollars
exchanged in each year, without accounting for the effect of inflation on the value or purchasing
power. For interest or discount rates, "nominal” means that the rate includes the rate of inflation
(real rate plus inflation rate equals the nominal rate).

Participant cost test: A cost-effectiveness test that measures the economic impact to the
participating customer of adopting an energy efficiency measure.

Planning study: A study of energy efficiency potential used by demand-side planners within
utilities to incorporate efficiency into an integrated resource planning process. The objective of a
planning study is to identify energy efficiency opportunities that are cost-effective alternatives to
supply-side resourcas in generation, transmission, or distribution.

Portfolio: Either (a) a collection of similar programs addressing the same markst, technology,
or rnechanisms or (b} the set of all programs conducted by one organization.

Potential study: A study conducted to assess market baselines and energy efficiency savings
potentials for different technologies and customer markets. Potential is typically defined in terms
of technical, economic, achievable, and program potential.

Program administrators: Typically procure various types of energy efficiency services from
contractors (e.g., consultants, vendors, engineering firms, architects, academic institutions,
community-based organizations}), as part of managing, implementing, and evaluating their
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portfolio of energy efficiency programs. Program administrators in many states are the utilities;
in some states they are state energy agencies or third parties.

Prograim design potential study: Can be undertaken by a utility or third party for the purpose
of developing specific measures for the energy efficiency portfolio.

Ratepayer impact measure: A cost-effectiveness test that measures the impact on utility
operating margin and whether rates would have to increase to maintain the current levels of
margin if a customer installed energy efficient measures.

Real: For dollars, “real” means that the dollars are expressed in a specific base year in order to
provide a consistent means of comparison after accounting for inflation. For interest and
discount rates, “real” means the inflation rate is not included (the nominal rate minus the
inflation rate equals the real rate).

Societal cost test: A cost-effectiveness test that measures the net economic benefit to the
utility service territory, state, or region, as measured by the total resource cost test, plus indirect
benefits such as environmental benefits.

Time-of-use periods: Blocks of time defined by the relative cost of electricity during each block.
Time-of-use periods are usually divided into three or four time blocks per 24-hour period (on-
peak, mid-peak, off-peak, and sometimes super off-peak) and by seasons of the year (summer
and winter).

Total resource cost test: A cost-effectiveness test that measures the net direct economic
impact to the utility service territory, state, or region.

Utility/program administrator cost test: The program administrator cost test, also known as
the utility cost test, is a cost-effectiveness test that measures the change in the amount the
utility must collect from the customers every year to meet an earnings target—e.g., a change in
revenue requirement. In a number of states, this test is referred to as the program administrator
cost test. In those cases, the definition of the “utility” is expanded to program administrators
(utility or third party).
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Southern California Edison Residential incentive Program
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SCE’s Residential Energy Efficiency Incentive Program provides customer incentives for
efficient lighting and appliances (not including HVAC). It is part of a coordinated statewide mass
market efficiency program that coordinates marketing and outreach efforis. This program is
used as the example in Section 3.1 to illustrate the calculation of each of the cost-effectiveness
tests.

The values shown in Tables C-1, C-2 and C-3 are for the fourth quarter of 2006. Note that dollar
benefits associated with emissions reductions are included in the forecasted avoided cost of
energy, and are therefore not separately reported. The other category in this case includes
direct implementation activity costs incurred by SCE that are over and above the cost of the
efficiency measure. Direct installation costs paid by the utility that offset the cost of the measure
are included under “program incentives.”
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Table C-1. SCE Program Costs

Brogram overhead
Program administration 3 898,548
wiarketing and outreach $ 559,503
Rebate processing $ 1,044,539
Research and development —
Evaluation, measurement, and verification —_
Shareholder incentive —_
Other $ 992,029
. Total program administration 5_ 3;4945‘19 8]
Program incentives
Rebates and incentives $ 1,269,393
Direct installation costs $ 564,027
Upstream payments $ 13,624,460
Total incentives S: ’55;45?,833 I
Tolal program costs $_ 8,952,499
Net measure equipment and instafiation § 7 41,102,903 ™
Sourges SCE 4TH Quarter 2006 EE Report & Program Cailculators,
<httmesey sce comAboutS CEReqguiatorgeeiiiinus 'Cuarerny by
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Table C-2. SCE Program Benefits

Resource savings Units $

Energy (MWh) 2,795,290 $ 187,904,906

Peak demand (kW) 55,067 —

Total electric — $ 187,904,906

Natural gas (MMBtu) — -

Total resource savings 5; ﬁﬁﬂ?qggggéﬁﬁ &
Participant bill savings Electric $ 2?8187 87 &

Gas _ ; g
fonetized emission savings Tons

NO, 421,633 —_

. 80, e —

PMy 203,065 —

CO; 1.5676,374 —

Total emissions Bl E
Non-monetized emissions (externalities) Tons

NO, — —_

S0, —_ —_

PMio — -

COy —_ —_

Total emissions — EXT
Non-energy henefits g NEB
Source: SCE 4TH Quarter 200C EE Report & Pregram Caiculators,
<http:iveeve ste comiAboutS CE/Reagulatory/eefilings ‘Quartery him>.
iational Action Piar for Energy Efficiency T e
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Cost Beneflts
$ 41,102,983 $ 293,645,467 7.14
$ 18,952 499 $  187.904,908 9,91
$ 297,140,086 $ 187,904,906 0.63
$ 44,597,612 $ 187,904,906 4,21
$ 44,597 612 $ 187,904,906 4.21
Costs and benefits included in each test
PCT | =M =B +| |
PAC | =0+ =3 |
RIM | =0+1+B =8 |
TRC | =0+M =8 +E |
et |=o+m_ |=S+E+EXT+NEB |
Estimated levelized costs and benefits
Test | Cost $/kWh Benefits SkWh |
PCT | $0.026 $0.184 |
PAC | $0.012 $0.117 |
RIM | $0.186 $0.117 |
TRC | $0.028 $0.117 |
8CT | $0.028 $0.117 |
Assumptions for levelized caiculations
Average measure life
WACC
Discount factor for savings

Sopurce: SCE 4TH Quarter 2006 EE Report & Program Calculators,
<hittpiwenn soe comfbboutGCE/Reauiatorweeliinugs/Quarteny. hitnme,

Hote: The discount factor uses an estimate of average measure life and the uliity weighted sverage cos!
¢f capital to convert the net prezent value of costs and benefits into leveiized annual figures. The
tevelized annual costs and henefits are then used w calculate costs and benefits on a $/kWh basis.
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Avista Regular Income Programs

Avista is an electric and natural gas utility in the Northwest with headquarters in Spokane,
Washington. The best practice program highlighted here represents the 2007 Reguiar income
Portfolio of electricity energy efficiency measures implemented by Avista. The numbers were
obtained from the Triple-E Report produced by the Avista Demand-Side Management Team
(Table 13E).

Avista reports gross results, which do not take free riders into account. Installation rates,
persistence/failure and rebound (“snhap-back” or “take-back”) are taken into account in Avista's
estimates of energy savings. Avista does consider NEBs when they are quantifiable and
defensibie, which are predominately benefits from the customer’s perspective.

~ Avista contributed to projects saving over 53 million kwh and 1.5 million therms in 2007. The
HVAC and lighting categories made up 81 percent of the electric savings while 97 percent of the
natural gas savings were in the HYAC and Shell categories.

Avista incorporates quantifiable labor and operation and maintenance as non-energy benefits,
which are included in the PCT, SCT, and TRC cost-effectiveness tests.

Table C-4. Avista Program Costs

Program overhead
Program administration $ 2,564,894
Marketing and outreach —
Rebate processing —_
Research and development —
Evaluation, measurement. and verification —
Shareholder incentive —

Qther —
Total program administration $ 2564894 ©

Program incentives

Rebates and incentives 8 4,721,881
Direct installation costs —
Unstream payments _ e
Total incentives & 4720881
Total program costs i 5 i ..._5_1';:-:?;2185‘,'??‘:.5 ;
Net measure equipment and instaliation %45&?3,@57 i

Souree: Avista Triple-E Report | Jahuary 1. 2007—December 31, 2007,
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Non-energy henefits

Rescurce savings Units )
Energy (MWh) —_ $ 30,813,091
Peak demand (kW) — —_

. Total electric — $ 30,813,091
Natural gas (MMBtu) — $ (355.426)
Yotal resource savings '$ . 30,457,665

Participant bill savings Electric 5 T 28,?82,475

Gas s (000

Monelized emission savings Tons
NO, —_ —_

S0, —_ —
PMia —_ —_
CO, 7 — —
Total emissions s =

Non-monetized emissions (externalities) Tons
NO, _ —

- 80« — —
PMyp - —
CO, — _
Total emissions —

12595276

EXT

NEB

Source: Avista Trinle-E Report |, January 1, 2007—December 31, 2007.

SITRImTLEISI TATTINT
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Tabhle C-6. Avista Program Cost-Effectiveness Test Results

yci costndbz

Test Cost Benefits Ratle
PCT $ 11,756,376 $ 40,747,723 347
PAC $ 7,286,775 $ 30,457.665 4.18
RiM $ 36,069,250 $ 30,813,091 0.85
TRC $ 19,043,151 $ 43,052,941 2.26
SCT .- $ 19,043,151 $ 43,052,941 2.26
Costs and benefits included in each test
PCT M- =B + NEB
PAC O+l =
RiM O+|+B =
TRC O+M =S+ E+NEB
SCT Oo+M =8 +E +EXT + NEB
Assumptions for levelized calculations
Average measure life S 14
WACC 850%
Discount factor for savings 7 57%”

Source: Avista Triple-E Report . January 1, 2007—December 31, 2037,
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Puget Sound Energy Commercial/Industrial Retrofit Program

o sesviasimimeme u, i ezens

Puget Sound Energy’s (PSE’s) Commercial/Industrial Retrofit Program encourages customers
to use electric and natural gas efficiently by installing cost- and energy-efficient equipment,
adopting energy efficient designs, and using energy-efficient operations at their facilities. In
addition, incentives are available for fuel switch measures that convert from electric to natural
gas while serving the same end use. Applicable Commercial and Industrial Retrofit measure
category headings include, but are not limited to: HVAC and refrigeration, controls, process
efficiency improvements, lighting improvements, building thermal improvements, water heating
improvements, and building commissioning.

Customers provide PSE with project costs and estimated savings. Customers assume full
responsibility for selecting and contracting with third-party service providers. Projects must be
approved for funding prior to installation/implementation. Maximium grants for hardware changes
are based on PSE's cost-effectiveness standard. Grants for projects are made available as a
percentage of the measure cost. Electric and gas measures may receive incentive grants up to
70 percent of the measure cost where the grant incentive does not exceed the cost-
effectiveness standard minus program administration costs. Measures exceeding the cost-
effectiveness standard will receive grants that are on a declining scale and will be less than 70
percent of the measure cost. Electric and gas measures that have a simple payback of less than
a year are not eligible for a grant incentive.

Uniike the other programs presented in this document, PSE shows a positive RIM. A positive
RIM is possible in the Pacific Northwest because of the allocation of low-cost hydro generation
from the Bonniville Power Administration to municipal utilities. In some cases the marginal cost
of avoided generation is determined by higher-cost thermal generation and is higher than the
utility's average retail rate.

ce 7 " Understanding Cost-Effectiveness of Energy Efficiency Programs
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Table C-7. PSE Program Costs

Prograin overhead

Program administration 3 2,745,048
Marketing and outreach —

Rebate processing —

Research and development —

Evaluation, measurement, and verification —
Shareholder incentive —_—

Cther B —

Total program administration “§e0002,7450481 ©

Program incentives

Rebates and incentives $ 9,914 463
. Direct installation costs —
" Upstream payments —
Total incentives '$ 9914463
Total program costs $ 0 A2B59511
Net measure equipment and instaliation $25;§€}3§588“ M

Soures: Data provided by Laura Feinstein at PSE.

" Tota value
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Table C-8. PSE Program Beneflts

Rasourcs savihgs Units $

Energy (MWh) 775,469 $  50,465421

Peak demand (kW) —_ —_

Total electric — $ 50,465,421

Natural gas (MMBtu) 661,480 $ 2,575,451

Total resource savings g 533_{}4{}373 S
Participant bill savings Electric 33207721 B

Gas g

Monetized emission savings Tons

NO, - -

SO, _— —

PMio —_ —_

CO, 1,576,374 —_

Total emissions $ = | E
Non-monetized emissions {(externalities) Tons

NGy — —

S0 — —

PMyo — —

CO, — —_

Total emissions —_ EXT
Non-energy benefits $ -- " NEB

Source: Data provided by Laura Feinstein at PSE.
c-10 7 T Understanding Cost-Effectiveness of Energy Efiiciency Programs
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Table C-8. PSE Program Cost-Effectiveness Test Results

Litecyele costs and benefits

Test Cost Benefits Ratio
PCT $ 25,103,588 $ 43,212,190 1.72
PAC $ 12,659,511 $ 53,040,873 4.19
RIM $ 45,957,238 $ 53,040,873 1.15
TRC $ 27,848,636 $ 53,040,873 1.90
SCT $ 27,848,636 $ 53,040873 1.0

Cosis and henefits included in each test

PCT
PAC
RiM
TRC

8CT

it

=M !
=0+ }
=0O+{+B 1

|

n

=0 +M

B+
S
S
S
=0+M S

]

+
+ E + EXT + NEB

Estimated levelized costs and beneflls

Test Cost$hWh | Benefits $/kWh
PCT $0.05 t $0.09
PAC $0.03 | $0.11 ;
RIM $0.10 | $0.11
TRC $0.06 | $0.11
SCT $0.06 | $0.11

Test Cost SIMMBtu_ | Benefits $/MMBtu
T
PAC $1.62 | $6.80
RIM $5.90 ] $6.80
TRC $3.57 | $6.80
sCT $3.57 | $6.80

Assumptions for levelized calculations

Average measure life
WACC
Discount factor for savings

- B50%
57%

Source: Data provided by Laura Feinstein at PSE.
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The Massachusetts MassSAVE program is a residential conservation program targeting
electricity and natural gas savings. The data shown in the tables that follow are taken from the
National Grid 2006 Energy Efficiency Annual Report, submitted to the Massachusettes
Department of Energy Resources and Department of Public Utilities in August 2007.

In the residential sector, there are diminishing energy savings available from single-measure
incentive programs, in part due to federal appliance and lighting standards, as well as rapid
progress in increasing the market penefration of CFLs relative to incandescent lighting. As a
result, more utilities are seeking to develop program models that tackle harder-to reach
opportunities and offer more comprehensive savings. National Grid’s Home Performance with
ENERGY STAR is one such program model. This program offers comprehensive whole-house
improvements (insulation, air sealing, duct sealing, and HVAC improvements) for homeowners.
Customers receive in-home services, step-by-step guidance, incentives for energy measures,
quality installations and inspections, and low-interest financing.

Since contractors that deliver home performance services are in short supply in most markets,
an infrastructure building phase is typically needed. During the initial two- to three-year startup
phase, program costs may be high relative to energy savings. However, as contracting services
increase over time, energy savings tend to increase dramatically. Limiting cost-effectiveness
tests to three-year program cycles or less may inadvertently limit the development of these long-
term, comprehensive program models. National Grid was able to reduce administrative costs
associated with confractor recruitment, training, and quality assurance by limiting contractor
participation in program startup and by requiring participating contractors to directly install some
meastures.

Comprehensive, whole-building program models such as Home Performance with ENERGY
STAR may face a number of additional challenges using commonly employed practice for
calculating cost-effectiveness. For example, installing air sealing and insulation reduce heating
and cooling loads, which reduces the savings associated with installing efficient HVAC
equipment (interactive effects; see Section 3.2.1). However, reduced heating and cooling loads
can also provide opportunities for downsizing heating and cooling systems, which are not
captured by the cost-effectiveness tests. Furthermore, whole-house improvements provide a
variety of non-energy benefits (Section 4.9} that can be difficult to quantify and are often not
included as benefits in the cost-effectiveness tests.

More information can be found online at <htip://www.masssave.com/customers/>.

c12 Understanding Cost-Effectiveness of Energy Efiiciency Programs
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Table C-10. National Grid Program Costs

Program overhead

Program administration

Marketing and outreach

Rebate processing

Research and development

Evaluation, measurement, and verification
Shareholder incentive

Other

$ 760,324
$ 296,628

$ 134,077

—

Total program administration

Program incentives
Rebates and incentives
Direct installation costs
Upstream payments

4,191,029,

$ 3,507,691

Total incentives

$ 3,507,601

Total program costs

Net measure equipment and installation

$1 4,698,720

M

Sourcs: Data provided by Lynn Ross at Nationa! Grid.

National fiction Pian for Energy Efieiency.
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Table C-11. Natlonal Grid Program Benhefits

Resource Savings Liniis Y

Energy (MWh) 46,385 $ 2,550,000

Peak demand (kW) 6,921 3,328,000

Total electric —_ $ 5,878,000

Natural gas (MMBtu) €55,547 6,506,048

Total resource savings “$ - 12384048| S
Participant bill savings Electric i 79800 B

Gas e
tMonetized emission savings Tons

NO; 7 —_

SC; 19 —

PMuo —_ —_

CO, 1,576,374 —_

Total emissions $ = E
Non-monetized emissions (externalities) Tons

NOy — —

S0, - —_

PM o —_ —

CO, — —

Total emissions — EXT
Non-enargy benefits $ {55601 1 NEB
Source: Data provided by Lynn Ross at National Grid,
¢4 Understanding Cost-Efiectivensss of Energy Efficiency Programs
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Lifecycie costs and benefits

Table C-12. National Grid Program Cost-Effectiveness Test Results

Test Cost Benefiis Ratio
PCT $ 2452985 $ 4,187.491 1.71
PAC $ 4,698,720 $ 12,384,048 2.64
RIM $ 5,378,520 $ 12,384,048 - 2.30
TRC $ 7.151.705 $ 12,384,048 1.73
SCT $ 7,151,705 $ 12,539,649 1.75
Costs and benefits included in each test
PCT =M =B+
PAC =0 +1i =
RIM =0+1+B =
TRC =0+M =8S+E
SCT =0 +M =8+ E+EXT+NEB

Estimated levelized costs and henefits

Test Cost $f§<Whm Benefits $/kWh
PCT $0.04 $0.06
PAC $0.07 $0.18
RIM $0.08 $0.18
TRC $0.10 $0.18
SCT $0.10 $0.18

Test | Cost&MMBlU Benefits $/MMBtu
PCT - s279 $4.76
PAC $5.34 514 .08
RIM $6.11 $14.08
TRC $8.13 $14.08
8CT $8.13 $14.26

Assumptions for levelized calculations

WACC

Average measure life

Discount factor for savings

T
_ 8 50%

70%

Source: Data providad by Lynn Ross at Nafional Grid.
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UNION ELECTRIC COMPANY
GAS SERVICE

Applying to MISSOURI SERVICE AREA

MISSOURI ENERGY EFFICIENT NATURAL GAS
EQUIPMENT AND BUILDING SHELL MEASURE REBATE PROGRAM

| APPLICATION
- .The Missouri Energy Efficient Matural Gas Equipment and Building Shell
"] T Measure Rebate Program {Program) is designed to encourage more effective
utilization of natural gas by encouraging energy efficiency improvements
" through the replacement of less efficient natural gas eguipment with high
“efficient ENERGY STAR® Qualified natural gas equlpment and other high
- . efficiency eguipment and building shell measures.

* Rebates are being offered on a limited basis for a portion of the cost of
ENERGY STAR® Qualified or programmable thermostats, residential ENERGY
STAR Qualified natural gas furnaces, residential high efficiency
measures, commercial ENERGY STAR Qualified natural gas utilization
equipment, as well as other high efficiency equipment and building shell
measures purchased by Participants. Company’'s participation in such
financial incentives is in accordance with the Stipulation and Agreement
approved by the Missouri Public Service Commission (Commission) in Case
No. GR-2010-0363.

DEFINITIONS
Administrator ~ Company will administer the Program,

AFUE — Annual Fuel Utilization Efficiency: Energy efficiency rating
measure determined, under specific testlng conditions, by dividing the
energy output by the energy input., It is a measure of the heat actually
delivered by a furnace to the structure compared to the heat potential in
amount of fuel supplied to the furnace. For example, a furnace that has
a 92% AFUE rating converts 92% of the fuel supplied as heat to the
structure - the other 8% is lost as exhaust. This information is
available on every furnace s0ld in the United States.

ENERGY STAR® - A voluntary labeling program designed to identify and
promote energy efficient products to reduce energy expenses and
greenhouse gas emissions., ENERGY STAR® is a joint program of the .5,
Envxronmental Protection Agency and the U,3. Department of Energy.

- Participant - A customer who is being served under either the Company s

~ PResidential or General Service natural gas rate class, is located in

“"Missouri, and elects to purchase energy efficient gas saving eguipment as
described in the Measures. For purposes of receiving rebates under this
Progxam, a Participant is defined as a person, firm, organization,
association, corporation, or other entity that implements Measure(s},
submits Rekate Foxrm and documentation.

Retailer - Any retailer which has agreed to sell ENERGY STAR® Qualifying
or other high efficient natural gas equipment, ox provider of energy
efficlency services, associated with the Measures.

Issued Pursuant to the Order of the Mo,P.5.C, in Case No. GR-2(10-0363.
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UNION ELECTRIC COMPANY
GAS SERVICE

Applying to MISSOUR| SERVICE AREA

| MISSOURI ENERGY EFFICIENT NATURAL GAS
EQUIPMENT AND BUILDING SHELL MEASURE REBATE PROGRAM (cont’d)

DEFINITIONS (cont’d)
Qualified Auditor - A nationally recognized contractor trained in natural
gas eguipment utilization systems and commercial and/or residential
structures as an integrated whole building system. Residential training,
certification, and accreditation are provided by the Building Performahce
Institute {BPI} and Residential Energy Services Network's (RESNET?},
Commercial training and certification are provided by nationally-
respected energy auditor certification organizations. Approved Energy
Auditors are found in the Company’s Value Added Partner Network.

* EEAG - FEnergy Efficiency Advisory Group: Includes representatives from
the Company, the Commission Staff, Office of the Public Counsel, and the
Department of Natural Resources — Division of Energy. The EEAG will
function as an advisory group for these programs.

AVATLABILITY
The Program is voluntary and a Participant may only receive one rebate
per listed measure per calendar year., Rebates must be redeemed through
the Administrator, Participating Retailers can be determined by visiting
Company’ s Website (www.ameren.com) or by calling 314-342-1111 or 1-8Q0-
552-7583,

.Residential rebates apply only to Residential customers purchasing ENERGY
STAR® Qualified or programmable thermostats, ENERGY STAR Qualified
residential natural gas utilization equipment, and other high energy
efficient natural gas egquipment and building shell measures as listed in
Residential Measures.

General Service rebates apply only to General Service customers
purchasing ENERGY STAR? Qualified or programmable thermostats, ENERGY
STAR Qualified natural gas utilization egquipment, high efficiency rated
natural gas utilization equipment and other high efficiency eguipment and
building shell measures as listed in General Service Measures.

PEBATES
Each Participant will receive a rebate check from the Administrator
within eight (8} to ten {10} weeks after the completed Rebate Form is
submitted with proper documentation. Rebate Forms, applications and
protocols are available on the Company’s Website (www.ameren.com) or by
calling 314-342-1111 ox 1-800-552-7583,
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UNION ELECTRIC COMPANY
GAS SERVICE

Applying to MISSQURE SERVICE AREA

| MISSOURI ENERGY EFFICIENT NATURAL GAS
EQUIPMENT AND BUILDING SHELL MEASURE REBATE PROGRAM (cont’d)

The terms of the rebate(s} are as follows:

Residantial Measures

1) Equipment: Thermostat - purchase and installation of one (1) unit,
Rated: ENERGY STAR® Qualified or Programmable.
Rebate: Twenty five dollars ($25) or 50% of the equipment cost,
whichever is lower,

*2} Equipment: MNatural Gas Furnace - purchase and installation of one
{1} unit,
Rated: ENERGY STAR® Qualified high efficiency AFUE rated 9$2%
to 95.9%.
Rebate! One hundred and fifty dollars ($150) or 50% of the
equipment cost, whichever is lower.

*3) Equipment: Natural Gas Furnace - purchase and installation of one
{1} unit,.
Rated: ENERGY STAR® Qualified high efficiency AFUE rated 926%
or higher,
Rebate: Two hundred dollars ($200) or 50% of the eguipment
cost, whichever is lower.

*4)} Equipment: Natural Gas Boiler - purchase and installation of one
{1) unit,
Rated: ENERGY STAR® Qualified high efficiency AFUE rated 90%
or higher.
Rebate: One hundred and fifty dollars {$150} or 50% of the
equipment cost, whichever is lower,

*5} Eqguipment: Natural Gas Tank Storage Water Heater (Tier I) -
purchase and installation of one (1} unit.
Rated: High efficiency with an EF rating greater than or equal
to 0.62 and less than 0.67,
Rebate: Fifty dollars ($50) or 50% of the equipment cost,
whichever is lower,

*5) BEquipment: Natural Gas Tank Storage Water Heater (Tier II) -
purchase and installation of one {1) unit.
Rated: ENERGY STAR® Qualified high efficiency with EF rating
of at least 0.67 and higher.
Rehate: One-hundred and twenty-five dollars ($125) or 50% of
the equipment cost, whichever is lower.

| indicates Change. .. - { Formatted: French (France)
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UNION ELECTRIC COMPANY
GAS SERVICE

Applying to MISSQUR! SERVICE AREA

I HMISSQURI ENERGY EFFICIENT NATURAL GAS
EQUIPMENT AND BUILDING SHELL MEASURE REBATE PROGRAM (cont’d)

Residential Measuraes (cont’d)

*7} Eguipment: Natural Gas Tank Storage or Tankless Water Heater -
purchase and installation of one (1} unit.
Rated: ENERGY STAR® Qualified high efficiency with an EF
rating of 0.82 or higher.
Rebate: Two hundred dollars ($200) or 50% of the equipment
cost, whichever is lower.

*8} Equipment: Building Shell Measures - Residential Home Energy Audit
Improvement -~ purchase and installation of cost
effective natural gas energy saving equipment and
building shell measures as recommended from customer
paid energy audit from a Qualified Auditor which are
not included in other residential natural gas measures
listed in this Program.

Rated: Measures considered efficiency improvements include:

Ceiling or wall insulation

Energy Star windows and doors

Window weather stripping

Door weather stripping

. Water heater wrap

Hot water pipe wrap

Switch and outlet insulation

. Caulking

Faucet aerators

Low flow shower heads

Rebate: Two hundred and fifty dolliars {$250} or 50% of the
equipment and building shell measures cost up to
maximum rebate of two hundred and fifty dollars ($250}
whichever is lower.

O WU W -

[

*Indicates Change.
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UNION ELECTRIC COMPANY
GAS SERVICE

Applying to MISSOURI SERVICE AREA

MISSOURI ENERGY EFFICIENT NATURAL GAS
EQUIPHMENT AND BUILDING SHELL MEASURE REBATE PROGRAM (cont’d)

General Service Maasures

1) Equipment: Thermostat - purchase and installation of up to two
{2yunits.
Rated: ENERGY STAR® Qualified or Programmable.
. Rebate: Forty dollars ($40) per thermostat, eighty dollars
{580} total or 50% of the equipment cost, whichever is
lower.

*2) Equipment: Natural Gas Furnace - purchase and installation of one
{1} unit less than 150,000 BTU.
Rated: ENERGY STAR® Qualified high efficlency AFUE rated 92%
to 95,9%,
Rebate: One hundred and fifty dollars {($150¢} or 50% of the
equipment cost, whichever is lower.

*3}) Eqguipment: Natural Gas Furnace - purchase and installation of one
{1} unit of less than 150,000 RTU,
Rated: ENERGY STAR® Qualified high efficiency AFUE rated 96%
or higher,
Rebate: Two hundred dollars ($200) or 50% of the equipment
cost, whichever is lower.

4) Equipment: Natural Gas Furnace -~ purchase and installation of one
{1} unit of 150,000 BTU or greater.
Rated: High Efficiency AFUE rated $90% or higher,
Rebate: Four hundred seventy five dollars ($475) or 50% of the
equipment cost, whichever is lower.

5} Eguipment: Steam Trap Replacement - purchase and replacement of up
to twenty five (25) failing units.
Rated: Steam Trap replacement considered efficiency
improvement.
Rebate: One hundred dollars {5100} per steam trap; two thousand
five hundred ($2,500) total or 50% of the eguipment
cost, whichever is lower.

6) Kguipment: Natural Gas Continnous Modulating Burner New
Installation or Burner Replacement - purchase and
installation of modulating burner only,

Rated: Burner replacement considered efficiency improvement.
Rebate: Seven thousand five hundred dollars ($7,500) or 25% of
the equipment cost, whichever is lower.

7} Equipment: Natural Gas Fired Boiler Tune-up ~ tune-up of a Gas
Fired Burner System.
Rated: Tune-up considered efficiency improvement:.
Rebate: Five hundred dollars ($500) per boiler or 50% of the
cost, whichever is lower.
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General Service Measures {cont’d)

8} Equipment: Primary Air Damper - Purchase and replacement of one
{1} damper unit,
Rated: Damper replacement considered efficiency improvement.
Rebate: Five hundred dollars ($500) or 50% of the equipment
cost, whichever is lower.

9} Equipment: Natural Gas Food Service Steamer - purchase and
installation of one (1} food service steamer.
Rated: ENERGY STAR® Qualified.
Rebate: Four hundred seventy Efive dollars ({$475) or 50% of the
equipment cost, whichever is lower.

10) Equipment:Natural Gas Food Service Fryer - purchase and
installation of one (1) food service fryer.
Rated: ENERGY STAR® Qualified.
Rebate: Three hundred fifty dollars ($350) or 50% of the
equipment cost, whichever is lower,

11) Equipment: Natural Gas Food Service Griddle - purchase and
ingtallation of one (1) food service griddle.
Rated: ENERGY STAR® Qualified.
Rebate: Four hundred doilars ($400) or 50% of the equipment
cost, whichever is lower.

12) Equipment: Natural Gas Food Service Oven - purchase and
installation of one {1} food service oven.
Rated: ENBRGY STAR® Qualified.
Rebate: Two hundred dollars ($200) or 50% of the equipment
cost, whichever is lower.

*13) Equipment: MNatural Gas Tank Storage Water Heater {Tier I} -
purchase and installation of up to two {2) units.
Rated: High efficiency with an EF rating greater than or egual
to 0.62 and less than 0.67.
Rebate: Fifty dollars ($50) per unit, one hundred dollars
{$100) total or 50% of the equipment cost, whichever is
lower.

*14) Equipment: Natural Gas Tank Storage Water Heater (Tier II} -
purchase and installation of up to two {2} units.
Rated: ENERGY STAR® Qualified high efficiency with EF rating
of at least (.67 and higher.
Rebate: One-hundred and twenty-five dollars ($12%) per unit,
two hundred and fifty dollars ($250) total or 50% of
the equipment cost, whichever is lower.
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EQUIPMENT AND BUILDING SHELL MEASURE REBATE DROGRAM {cont’d)

General Service Measuraes (cont’d)

*15} Eguipment: Natural Gas Tank Storage or Tankless Water Heater -
purchase and installation of up to two (2) units,
Rated: ENERGY STAR® Qualified high efficiency with an EF
rating of 0.82 or higher.
Rebate: Two hundred dollars (5200} per unit, four hundred
dollars ($400) total or 50% of the equipment cost,
whichever is lower.

**16) Equipment: Natural Gas Boiler Replacement
Rated: Replace an existing boiler with a high efficient model.
Rebate: <300,0060 Btuh and AFUE 2= 85%: §1,50/MBtuh input or
$500, whichever is lower, >300,000 Btuh and TE 2 90%:
$3/MBtuh input or $2,000, whichever is lower.

**17) Eguipment: Building Shell Measures -~ Commercial Energy Audit
Improvement - purchase and installation of cost
effective natural gas energy saving equipment and
building shell measures as recommended from a customer
paid energy audit by a Qualified Auditor, which are not
included in other commercial measures listed in this
Program.

Rated: Measures considered efficiency improvements include:
1, Ceiling or wall insulation
2, Energy Star windows and doors

. Window weather stripping

Door weather stripping

Water heater wrap

Hot water pipe wrap

Switch and outlet insuvlation

Caulking

Faucet aerators

10. Low flow shower heads .

Rebate: One thousand dollars ({$1,008), or 50% of the equipment

and building shell measures cost, whichever is lower

W0 - O N da W

*%*18} Equipment: Building Shell Measures - General Service Non-Energy
Audit Improvement - purchase and installation of cost
effective natural gas energy saving equipment and
building shell measures that the customer believes are
needed to improve the energy efficiency of their
business and are not included in other commerical
natural gas measures listed in this Program.

| #_iIndicates Change.

—— -}~ {Formatted: French (France)
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MISSQURY ENERGY EFFICIENT NATURAL GAS
EQUIPMENT AND BUILDING SHELL MEASURE REBATE PROGRAM {cont’d)

General Service Measures {(cont’d)

Rated: Measures considered efficiency improvements include:
Ceiling or wall insulation
Energy Star windows and doors
Window weather stripping

Door weather stripping

Water heater wrap

. Hot water pipe wrap

. Switch and outlet insulation
Caulking

. Faucet aerators

10, Low flow shower heads

Rebate: Twenty five percent {25%) of the cost for equipment and
building shell measures. A repate will only be issued
when the calculated rebate results in a minimum rebate
of at least one hundred {($100} and the total rebate
issued cannot exceed a maximum rebate of one thousand
dollars (5$1,0600).

D 00w O LN D () B

*PROGRAM FUNDS

Funding for these measures is set forth in the Stipulation and
Agreement in Case No. GR-2010-0363.

*PROGRAM TERM
The Program will conclude December 31, 2012,

This tariff will provide for uninterrupted availability of these
energy efficiency programs through December 31, 2012, The Company
may file with the Commission proposed revised tariff sheets
concerning the Energy Efficiency program if Company believes
circumstances warrant changes.
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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 alternatives 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 legislative
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 official guidelines existed for utility-sponsored programs. With the
publication of the Standard 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 changes in the electric and natural gas industries and a variety of
changes in California statute related to these changes. As part of the major 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.
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The modifications to the Standard Practice Manual reflect these more recent developments in
several 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 a type of “demand-side” activity is included, Third, the description of the
vatious 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
evaluations is the development and use of consistent definitions of categories, programs, and
program elements.

This manual employs the use of general program categories that distinguish between
different types of demand-side management programs, conservation, load management, fuel
substitution, foad building and self-generation. Conservation programs reduce electricity
and/or natural gas consumption during all 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 ufility 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 all of the customer’s thermal 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 California in the late 1980s, born out of the convergence of several factors

Appendix D




that translated into average rates that substantially exceeded marginal costs. Proposals by
utilities to implement programs that increase sales had prompted the need for additional
procedures for estimating program cost effectiveness, These procedures maybe applicable in
a new 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 gas fired DG unit. The combined impact of the new facility is Joad 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 freatment 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 device is
installed in lieu of a less 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, a thermal energy storage device should be freated 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 reject 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 programs is identical 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 a load 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, is treated as a variation on the Total Resource Cost test. The results of each
perspective can be expressed in a variety of ways, but in all cases it is necessary to calculate
the net present value of program impacts over the lifecycle of those impacts.

Table I 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 Comrmissions 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-effectiveness is to be calculated (e.g., groups of programs, individual
programs, and program elements for all 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 tables in 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 doliars 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 all
types of proceedings or reports, the approach taken in this manual is to (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 [oad
mpacts,
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2. For any program where more than one fuel is affected, the preferred unit of
measurement for the RIM test is the 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 results in Table 1 is not meant to
discourage the continued development 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 manuali, could prove
useful as a means of developing methodologies 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 in isolation. 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 users in qualitatively weighing test results.

Limitations: Externality Values and Policy Rules

The list of externalities identified 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 as the
components of the externalities, the externality values and the policy rules which specify the
contexts in which the externalities and the tests are used.

Appendix D




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 fo not use these inputs and/or benefits on a project- or
program-specific basis. The policy rules that specify the contexts in 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 processes to
incorporate the diverse views of stakeholders before adopting externality values and policy
rules which are an infegral part of the cost-effectiveness evaluation,

Appendix D




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, which is
presumably equal to or greater than the productivity/ service without participating. The
inclusion of these benefits is 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
sales tax 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 encrgy 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 this test 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 years it 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 gsed 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) is the 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 a good "first cut” of the benefit or desirability of the program to
customers. This information 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 goals, 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.

* It 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
NPVavp
BCRp
DPp

Where:

NPVp
NPVavp
BCRp
DPp

Bp

Cp

e

N

i

]

Bp- Cp

(Bp- Cp)/P

Bp/ Cp

Min j such that Bj > Cj

Net present value to all participants

Net present value to the average participant
Benefit-cost ratio to participants
Discounted payback in years

NPV of benefit to participants

NPV of costs to participants

Cumulative benefits to participants in year j
Cumulative costs to participants in year j
Number of program participants

First year in which cumulative benefits are cumulative costs.
Interest rate (discount)

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

BP - ib’ﬂ, +TC, +INC, | 5; AB, +PA,
b= t

1+d)™!

& PC, + Bl

& (+d)”

Where:

BRt
" Bit

It

I}

“ (1+d)"

Bill reductions in year t
Bill increases in year t
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TCt = Tax credits in year t
INCt = Incentives paid to the participant by the sponsoring utility in year £
PCt = Participant costs in 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's time in arranging for installation, if
significant
PACat = Participant avoided costs in year t for alternate fuel devices (costs of
devices not chosen)
Abat = Avoided bill from alternate fuel in yeart

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, BIt, and AB,) are further
determined by costing period to reflect load impacts and/or rate schedules, which vary
substantially by time of day and season. The formulas for these variables are as follows:

I I
BR, = E(AEG,-, x AC . E, xK,)+ E(ADG,-, x AC: D, x K, )+ OBR,

AB; = (Use BRt formula, but with rates and costing periods appropriate for the alternate
fuel utility)

I I
BI, = 2 (AEG, x AC : E, x (K, —1)) + 2 (ADG, x AC : D, x(K,, - 1))+ OBI,

Jex

Where:
AEG; = Reduction in gross energy use in costing period i in year t
ADG; = Reduction in gross billing demand in costing period i in year t
AC:Ey = Rate charged for energy in costing period i in year t

*Some difference of opinion exists as fo 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 eredits). 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

4 If 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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"ACD = Rate charged for demand in costing period 1 in year t
Ki = 1 when AEGit or ADGit is positive (a reduction) in costing period 1 in
yeat t, and zero otherwise

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

OBI, = Other bill 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 bills will 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 periods in
which load has been increased. The avoided supply costs are a reduction in total costs or
revenue requirements and are included for both fuels for a fuel substitution program. The
increase in revenues ate also included for both fuels for firel substitution programs. Both the
reductions in supply costs and the revenue increases should be calculated using net energy
savings.

The costs for this test ave 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 this test 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 change in
rates (cents per kWh for clectric 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 previousty been described under what was catted 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.
LRIz values for 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 revenues in 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, The first-year revenue impact (FRI) is the change in rates in 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) is the series of differences between revenues
and revenue requirements in each year of the program. This series shows the cumulative rate
change or bill change in a year 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 (NPVgivm) 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) is the 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.

étrengths 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 is the 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
is the 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
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include both electric and natural gas impacts. Benefit-cost ratios can also be very useful for
program design evaluations to identify the most attractive programs or program elements.

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 sensifive 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 a fuel 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 a more 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.

Fl{)rmulae: 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 FOr t=2, voevvevreranne ,N

NPVRIM = BRIM-CRIM

BCRRIM' = BRIM/CRIM where:

LRIRIM 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). (Note: An appropriate

choice of kWh, therm, kW, and customer should be made})
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FRIRIM

ARIRIM

NPVRIM

" BCRRIM

BRIM
CRIM

I;

i

I

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

Stream of cumulative annual revenue impacts of the program per unit of
energy, demand, or per customer. (Note: The terms in 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")

Net present value levels
Benefit-cost ratio for rate levels

Benefits to rate levels or customer bills
Costs to rate levels or customer bills

= Discounted stream of system energy sales (kWh or therms) or demand sales

(kW) or first-year customers. (See Appendix D for a deseription of the
derivation and use of this term in the LRIRIM test.)

The Briv and Crim terms are further defined as follows:

BRIM

NMUAC, + RG, ¥ UAC,

%

(1+d)™ ¥ L (1+d)™

QUIC, + RL, + PRC, +INC, ¥ RL,
Crar = + =
Z (1+d)™ ;(1-}-{;’)”
k- i_—.__f'
& (1+d)
Where:
UACt = Utility avoided supply costs in year t
UICt = Utility increased supply costs in year
RGt = Revenue gain from increased sales in year t
RLt = Revenue loss from reduced sales in year t
PRCt = Program Administrator program costs in year t
Et = System sales in kWh, kW or therms in year t or first year customers
UACat = Utility avoided supply costs for the alternate fuel in year t
Rlat = Revenue loss from avoided bill payments for alternate fuel in year t (i.c.,

device not chosen in a fuel substitution program)

16
Appendix D




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:

!

I
UCA, = z(AEN,.r xMC:E, xK,)+ E(ADN,., xMC . D, xK,)

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

I 1
UIC,E(AEN“ xMC: E, x(K, -1))+ X(ADN:': xMC :Dx (K, - 1))

Where:

[Only terms not previously defined are included here.)

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

The revenue impact terms (RG,, RL;, and RL,, ) are parallel to the bill impact terms in 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-gross ratio 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-gross ratio)
= Abat * (net-to-gross ratio)

_ Rlat
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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 a resource 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 a result 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 is the 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 a sense, it is the
summation of the benefit and cost terms in the Participant and the Ratepayer Impact Measure
tests, where the revenue (bill) change and the incentive terms intuitively cancel (except for
the differences in 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 a load reduction. The avoided supply costs should be calculated
using net program savings, savings net of changes in encrgy 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 costs in 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 is increased. 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 this test. Any tax credits
are considered a reduction fo 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 a result
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 a net
present value, a benefit-cost ratio, or as a levelized 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 this test over a
specified period of time. NPVTRC is a measure of the change in the total resource costs due
to the program. A net present value above zero indicates that the program is a less expensive
resource than the supply option upon which the marginal costs are based.

The benefit-cost ratio (BCRTRC) is the 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 beneficial to the utility and its ratepayers on a total resource cost
basis.

The levelized cost is a measure of the total costs of the program in a form 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 as a
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 Test, but they are defined with a broader societal point of view. More specifically, the
Societal Test differs from 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 utilities in 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 calculations in 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

7 Many economists have pointed out that use of a market discount rate in social cost-benefit analysis
undervalues the interests of future generations. Yet if a market discount rate is not used, comparisons with
alternative investments are difficult to make
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by no means exhaustive list of ‘externalitics and their components’ is given below (Refer to
the Limitations section for elaboration.) These values are also referred to as ‘adders’
designed to capture or internalize such externalitics. The list of potential adders would
include for example:

1.
~ to internalize environmental externalities, one for electricity use and one for natural gas

The benefit of avoided environmental damage: The CPUC policy specifies two ‘adders’

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 electricity environmental adder is intended to account for the
environmental damage from air pollutant emissions from power plants. The CPUC-
adopted adder is intended 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 gas is intended 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 emissions in the air basins, or regions, in which there is an impact. This change
is the result of direct changes in 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 costs and T&D line

‘The benefit of increased system reliability: The reductions in demand and peak loads

from customers opting for self generation, provide reliability benefits to the distribution

system in the forms of:

a. Avoided costs of supply disruptions

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

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

d. Benefits to customers and the public of avoiding blackouts.
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5. Non-energy benefits: Non-energy benefits might include a range 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.

6. Non-energy benefits for low income programs: The low income programs are social
programs which have a separate list of benefits included in what is known as the ‘low
income public purpose test’. This test and the sepcific benefits associated with this test
are outside the scope of this manual.

7. 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 is its scope. The test includes
total costs (participant plus program administrator) and aiso 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 transmisston, the TRC test provides a useful basis for comparing demand-
and supply-side options.

Since this test freats 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 a weakness of the TRC test. While it is true
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
iypically 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
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The formulas for the net present value (NPVrc)' the benefit-cost ratio (BCRyr¢ and
levelized costs are presented below:

NPVTRC = BTRC - CTRC
BCRTRC = BTRC/CTRC
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 Brre Crre LCRC, and IMP terms are further defined as follows:

BIRC =

X UAC, +1C, . M UAC,, + PAC,,
4 (1+d)" Z (1+d)y"!

J\f h A T
CTRC = 2 PRC, + PCN, l+ UIC,
& (A+d)"

N ¥ L] _ T
LCRC=2PRC'+PCA:_’1 1C,
“ (1+d)

IMP = 2 [(2 AEN )Yor (ADN,, where I = peak period)

(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 substifution 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 fransmission, distribution, generation, and capacity valued at
marginal costs for the periods when there is a load reduction. The avoided supply costs
should be calculated 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 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
periods in which load is increased. Administrator program costs include initial and annual
costs, such as the 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 this test, 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,
whiich 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.
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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.

The benefit-cost ratio (BCRpa) is the 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 a form 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

As with 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 also 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:

NPVpa = 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
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LCpa
Bpa
. Cpa
.~ LCpc

‘\l

Levelized cost per unit of Program Administrator cost of the resource
Benefits of the program

Costs of the program

Total Program Administrator costs used for levelizing

UAC, & UAC,

"G A )

, w PRC, + INC, + UIC,
cm=2
t=

A{

LCpe = 2

(1+d)?!

PRC, +INC,

(d+d)y"

[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 this manual. It would also be inappropriate to attempt a complete 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;

L.

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.

2

" 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 as is typical for these contracts.

In the case of submittals in conjunction with a utility rate proceeding, average rates used
in DSM program cost-effectiveness evaluations 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 a financial incentive
to the customer, and (c) any Fuel Substitution or Load Building program. Costing periods
used should include, at a minimum, 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 proceedings it 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.

26
Appendix D




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

6. For DSM programs or program elements that reduce electricity and natural gas
consumption, costs and benefits from both fuels should be included.

7. The development and treatment of load impact estimates should distinguish between
gross (i.e., impacts expected from the instaliation of a particular device, measure,
appliance) and net (impacts adjusted to account for what would have happened anyway,
and thercfore 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 all types of demand-side
management programs, although in some instances there may be no difference between
gross and net.

8. The use of sensitivity analysis, i.e. the calculation of cost-effectiveness test results using
alternative 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 guidelines is illustrated 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 = BP/CP
DPP = min j such that Bj > Cj

Ratepayer Impact Measure Test

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

Total Resource Cost Test

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

Program Administrator Cost Test

NPVpa = Bpa-Cpa
BCRpa = Bpa/Cpa
LCpa = LCpa/IMP
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Benefits and Costs
Participant Test

fp = QBRATC +INC, | &, 4B, + PAC,
2 (1+d)" 2 (1+d)”

s PC, + B,
P ) a1
“~ (1+d)

Ratepayer impact Measure Test

2 ¥ UAC, + RG, . X UAC,
M Z A+dY"  H(Q+d)

co - ¥ UIC, + RL, + PRC, + INC, N ¥ RL,
Rt 2 (1+d)" & (1+d)"!

N E;
& (1+d)™

.
i, =

Total Resource Cost Test

4 _QUAC, +TC, I UAC, + PAC,
RC 4 (l+d)t-] Z (]+d)f—1

. & PRC,+PCN, +UIC,
(*mc = 2 (1+d)r-i
Te

& PRC, + PCN, -TC,
LTRC = 2 (l+ d)t—]
1=
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IMP = 2 { (2 AEN, )or (ADN,, where I = peak period)

(1+d)"™

Program Administrator Cost Test

N OUAC, ¥ UAC,

B = +
"o l+d)? A A+

C =

pa

¥ PRC, +INC, +UIC,
Z (1+d)

N 1 1
LCPA=2PRQ+{A{L,
& (+d)”

Glossary of Symbols

Abat = Avoided bill reductions on bill from alternate fuel in year t

AC:Dit Rate charged for demand in costing period i in year t

AC:Eit Rate charged for energy in costing period i in year ¢

ARIRIM = Stream of cumulative annual revenue impacts of the program per unit of
energy, demand, or per customer. Note that the terms in 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 LRIRIM*

BCRp = Benefit-cost ratio to participants

]

I

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 increases in year t

Bj = Cumulative benefits to participants in year j

Bp = Benefit to participants

BRIM = Benefits to rate levels or customer bills
BRt = Bill reductions in year t

BTRC = Benefits of the program

Bpa = Benefits of the program

Cj = Cumulative costs to participants in year i
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. CRIM

CTRC
Cpa

ADgit
ADnit
DPp
E

AEgit
AEnit

Et
FRIRIM

IMP
INCt

Kit

LCRC
LCTRC
LCPA
Lcpa
LRIRIM

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

P
PACat

= Costs to participants

il

]

Costs to rate levels or customer bills

Costs of the program

Costs of the program

discount rate

Reduction in gross billing demand in costing period i in year t
Reduction in net demand in costing period i in year t

Discounted payback in years

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

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

Reduction in net energy use in costing period i in year t

= System sales in kWh, kW or therms in 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 in year t First

year in which cumulative benefits are > cumulative costs.
1 when AEGit or ADGit is positive (a reduction) in costing period 1 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)

Il

I}

It

i

I

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 yeart

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 (1.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 alternate fuel devices
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PCt = Participant costs in year t to include:
* Initial capital costs, including sales tax
* Ongoing operation and maintenance costs
* Removal costs, less salvage value
* Value of the customer's time in arranging for installation, if significant

PRCt = Program Administrator program costs in year t

PCN = Net Participant Costs

RGt = Revenue gain from increased sales in year t

RLat = Revenue loss from avoided bill payments for alternate fuel in year t
(i.e., device not chosen in a fuel substitution program)

RLt = Revenue loss from reduced sales in year t

TCt = Tax credits in year t

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

PAt = Program Administrator costs in year {

UICt = Utility increased supply costs in year t
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Appendix C. -

Derivation of Rim Lifecycle Revenue
Impact Formula

Most of the formulas in the manual are either self-explanatory or are explained in the text.
This appendix provides additional explanation for a few specific areas where the algebra was
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 requirements is calculated in the NPVRIM The amount which present
valued revenues are below present valued revenue requirements equals NPVRIM

The LRIRIM is the 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 changes in rates, implied in the escalation of the
rate values, are considered to remain in effect.)

Thus, the formula for 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.

MOLRI ., x K
—NPVm;=2_“E§{—T:?‘L
~ (1+d)

Since the LRIgpy term does not have a time subscript, it can be removed from the summation,
and the formula is then:

YK
— NPV, = LRI, X

& (1+d)"
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Rearranging terms, we then get:

LRIy =~ NPV, /

Thus,

N .f‘,
o (1+d)*

o (1+ d) .
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