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ENERGY SAVINGS ASSISTANCE PROGRAM ANNUAL REPORT

1. Energy Savings Assistance Program Executive Summary

San Diego Gas & Electric Company’s (SDG&E’s) Energy Savings Assistance Program'
offers its low income natural gas and electric customers weatherization services, energy
efficient lighting, energy efficient appliances, energy education and other services at no
cost. In recognition of the changes in the energy markets and the environment, as well as
the needs of the low income customers and the larger community, the California Public
Utilities Commission (CPUC) in Decision (D.) 07-12-051 updated its policy objectives

for the Energy Savings Assistance Program stating:

“[T]he key policy objective for the LIEE programs, like that of our non-LIEE energy
efficiency programs, is to provide cost-effective energy savings that serve as an energy
resource and to promote environmental benefits. We retain our commitment to ensuring
the LIEE programs add to the participant’s quality of life, which implicates, equity,
energy affordability, bill savings and safety and comfort for those customers who
participate in LIEE programs.”

To achieve these objectives, the CPUC adopted a programmatic Energy Savings
Assistance Program initiative (programmatic initiative) “to provide all eligible LIEE
customers the opportunity to participate in LIEE programs and to offer those who wish to

participate all cost effective energy efficiency measures in their residences by 2020.”

The long-term California Energy Efficiency Strategic Plan (Strategic Plan) lays out two
goals in achieving the vision: 1) By 2020, all eligible customers will be given the
opportunity to participate in the Energy Savings Assistance Program, and 2) The Energy
Savings Assistance Program will be an energy resource by delivering increasingly cost-

effective and longer-term savings.

'"The Energy Savings Assistance Program was formerly known as the Low-Income Energy Efficiency (LIEE)
Program.

*D.07-12-051 at page 25.
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In D.08-11-031, the CPUC approved SDG&E’s Energy Savings Assistance Program
design and budget for program years (PY) 2009-2011. SDG&E intends to support the
CPUC’s key policy objective of making the Energy Savings Assistance Program a
reliable energy resource and to achieve the adopted goal of reaching 25% of all
SDG&E’s willing and eligible households (within its territory) during the 2009-2011

program cycle.

In PY2010, SDG&E and SoCalGas jointly filed a petition for modification (PFM) of

D. 08-11-031. The CPUC’s D. 10-12-002 will have positive future impacts on the
Energy Savings Assistance Program because the decision approved the inclusion of
inadvertently omitted measures in the program, and authorized a memorandum account
to track unanticipated and unforeseen NGAT costs.* Inclusion of the omitted measures
will allow SDG&E to provide a wider array for measures for customers. The
establishment of the memorandum account will allow SDG&E to track unexpected costs

associated with increased NGAT activity for potential future recovery.

This report provides information on SDG&E’s Energy Savings Assistance Program
accomplishments and expenditures for PY2010. In 2010, the SDG&E Energy Savings
Assistance Program exceeded its goal for the number of homes treated, as the program
served 21,593 customers, which is 106% of the 2010 goal. The program spent 89% of its

authorized budget, while achieving a 93% very satisfied customer rating.

1.1.  Alignment of Energy Savings Assistance
Program with Strategic Plan Goals and
Strategy

1.1.1. Please identify the IOU strategies employed in meeting
Strategic Plan Goal 1: Improve Customer Outreach

Implementation Plan and Timeline

*D.10-12-002, at Ordering Paragraph (OP) 1.



Strategies Near Term 10U strategy employed this
2009 - 2011 program year

1.1: Strengthen e Identify, implement and | ¢ SDG&E continued to utilize
treach evaluate effective customer segmentation data
program outreac marketing, education provided by the Claritas PRIZM
using and outreach methods codes.” PRIZM data allows for
segmentation for targeting low targeted messaging and focused
Ivsis and social income customer channel outreach to distinct
ana’ysis and socia segments. customer segments.
marketing tools. e Use social marketing to
effectively engage low | ¢ The expansion of online/social
Income customers n media helped SDG&E to
program participation. effectively reach customers who

did not respond to more traditional
outreach tactics.

e Expanding the community based
organization (CBO) network to
drive enrollments in hard to reach
segments was also effective in

2010.
1.2: Develop a e Develop a statewide e In 2010, the CPUC adopted two
- able and program name and statewide energy efficiency brands:
recognizable an description for Energy Engage 360 (Energy Efficiency)
trustworthy Savings Assistance and the Energy Savings Assistance
Brand/Tagline for Program which is Program (Low income Energy
h coordinated with the Efficiency).
the programs. ME&O efforts for
energy efficiency, e SDG&E Energy Savings

demand response and Assistance Program prepared for

any other demand-side 2011 implementation of the

options. , statewide branding initiative by
e Implement branding. updatinF its communication

materials to begin using the

statewide program name “Energy
Savin%s Assistance Program” and
logo. Branding implementation
includes the replacement of the
former utility program name with
the new statewide name “Energy
Savings Assistance Program” and
logo on all promotional, marketing,
education, and outreach documents
and materials.

PRIZM codes are a set of area-based customer segmentation data widely used for marketing purposes in the United
States. The data consist of demographic clusters that categorize every U.S. household into a segment. These
segments were developed in part from the analysis of U.S. census data and categorize U.S. consumers into 14
distinct groups and 66 segments. The segments help marketers tailor content to consumers’ needs and look at a
variety of factors, including income, likes, dislikes, lifestyles and purchasing behaviors.

% See Assigned Commissioner’s Ruling Providing Guidance Concerning the California Alternative Rates for Energy
(CARE) Program and Energy Savings Assistance Program (Formerly and Generally Referred to as Low Income
Energy Efficiency (LIEE) Program) and Related 2012-2014 Budget Applications, at p. 4 (issued March 30, 2011).
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Implementation Plan and Timeline

Strategies Near Term 10U strategy employed this
2009 - 2011 program year
1.3: Improve e Use information from e SDG&E continued to utilize
deli segmentation analysls segmentation analysis to mprove
program delivery to achieve efficiencies efficiencies in the Energy Savings
in program delivery. Assistance Program. Outreach
e Leverage with Local, tactics were followed sequentially
State, and Federal to ensure customers received at a
agencies as well as minimum a direct mail piece and
other organizations to an outbound automated call prior to
increase seamless canvassing occurring in targeted
coordination, efficiency areas. This increased the likelihood
and enrollment that customers will respond

favorably when an Energy

Specialist’ is canvassing their

neighborhood. The high number of

enrollments that Energy Savings

Assistance Program canvassing
roduced indicates that the method
as been successful.

e SDG&E continued to identif
opportunities to leverage wit

ublic agencies to reach customers

or the Energy Savings Assistance
Pro%ram. SDG&E’s regional
public affairs group engaged public
officials in discussions on how best
to serve their constituents and
provided information on the
program.

e SDG&E has leveraging agreements
with two LIHEAP contractors who
provide services to Energy Savings
Assistance Program customers
under both programs resulting in
customers receiving more measures
and both programs running more
effectively.

¢ SDG&E added a new contractor to
the Energy Savings Assistance
Program, which will allow
leveraging within SDG&E’s shared
service territory with Southern
California Gas Company
(SoCalGas). The addition of this
new contractor also minimizes
duplicative efforts and costs for
both utilities, while also allowing
both utilities to better serve their
customers in these shared
territories.




Strategies

Implementation Plan and Timeline

Near Term
2009 - 2011

10U strategy employed this

program year

1.4: Promote the e Incorporate Energy e SDG&E has worked with its
h of Savings Assistance Human Resources Department to
growth ot a Program training needs coordinate a workforce needs
trained Energy into the Workforce assessment with the Workforce
Savings Training needs Readiness Initiative. The
Assi assessment. Workforce Readiness initiative
ssistance e Develop Training identifies gaps in the SDG&E
Program Roadmap which workforce and targets individuals
workforce. includes funding who may be able to fill those jobs.
requirements and
sources other than
I0Us.
e Implement Energy
Savings Assistance
Program workforce
education and training.
1.1.2. Please identify the IOU strategies employed in meeting

Goal 2: Energy Savings Assistance Program is an
Energy Resource

Implementation Plan and Timeline

Strategies

2.1: Increase
collaboration and
leveraging of other
low income
programs and
services

Near Term
2009 - 2011

¢ Identify key areas where
data sharing would be
possible and
advantageous.

e Develop partnerships
with community
organizations and other
agencies to leverage
resources available from
local governments,
federal, state, and private
project funding sources.

10U strategy employed this

program year

e SDG&E identified areas where
data sharing would be
advantageous with its LIHEAP
agencies. However, due to’
concerns with the confidentiality of
customer information related to
sharing data with SDG&E, a data
sharing agreement has not yet been
reached with its two LIHEAP
agencies.

2.2: Coordinate and
communicate
between Energy
Savings Assistance
Program, energy
efficiency and DSM
programs to achieve

e Ensure Energy Savings
Assistance Program
participants are aware of
energy efficiency and
DSM/EE programs.

e Coordinate with CSI
programs to provide
Energy Savings
Assistance Program.

e SDG&E continued to work with
the Energﬁ Efficiency (EE) and
Demand Response (DR) teams to
make certain that Energy Savings
Assistance Program customers are
aware of the programs offered by
these groups. This includes
collateral that provide program and
contact information for EE and

7 Energy Specialists are Outreach and Assessment contractors.
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Implementation Plan and Timeline

Strategies Near Term 10U strategy employed this
2009 - 2011 program year
service offerings services in qualified low DR.

income housing for both

that are seamless for single family and multi- | ,

Energy Savings Assistance

the customer. famlly'CSI programs. Program’s Energy Specialists are
e Coordinate AMI delivery | trained to recognize opportunities
and Energy Savings with customers that may be served
Assistance Program. through EE or DR and to discuss

those options with customers
during the assessment and
enrollment process.

¢ SDG&E Energy Savings
Assistance Program includes
information about DR/EE
programs on its direct mail letters
to potential eligible marketed
customers.

e SDG&E worked with the AMI

roups to pilot its in-home display
?IH ) initiative. For 2010, the Low
ncome IHD é)ilot was grouped
with other EE pilots under the
Home Area Network umbrella.
This was done to coordinate efforts
that would be mutually beneficial
to each pilot and to leverage the
Smart Meter technology.

* SDG&E has worked closely with
Grid Alternatives™ to quickly serve
Energy Savings Assistance
Program eligible customers with all
feasible measures and ensure the
solar installation for single family
homes can be accomplished as
?ulqkly as possible. For Multi-

amily units that may qualify for
the Multifamil Afforgable Solar
Housing (MASH) program,
SDG&E has made certain that
CBOs who may own and manage

ualifying units are both aware of
the MASH program and that the

¥ GRID Alternatives is the statewide Program Manager for the Single-Family Affordable Homes (SASH) program on
behalf of CPUC. The SASH Program offers incentives on PV solar systems to qualifying low-income homeowners in
the Pacific Gas and Electric (PG&E), Southern California Edison (SCE), and SDG&E service territories. In San
Diego, the MASH Program Administrator is the California Center for Sustainable Energy. SASH and MASH are
California Solar Initiative (CSI) programs.



Strategies

Implementation Plan and Timeline

Near Term
2009 - 2011

10U strategy employed this

program year

Energy Savings Assistance
Program will serve their units prior
to design work for the MASH
program.

2.3: Provide low
income customers
with measures that
result in the most
savings in the
Energy Savings
Assistance Program

e Assess design of

programs to ensure
increasingly cost
effective measures, while
reducing low income
customers’ bills and
improving quality of life.
Continue to include
measures that provide
long term energy
savings, such as

In 2010, SDG&E began the
installation of High Efficiency
(HE) clothes washers which was
shown to be cost effective and
assisted in reducing customer bills.

SDG&E plans on continuing the
jnsée(l)lhtion of HE clothes washers
in .

refrigerators.
2.4: Increase Identify and develop SDG&E continued to use
delivery of se%mented approach to segmentation to tar%gt potential
efficiency programs deliver services to eligible customers. The
by identitying households demographic data available within
segmented e Improve use of CBOs in SDG&E ‘s segments has allowed
concentrations of delivering services SDG&E to better target and
customers. customize marketing efforts,

resulting in better customer
responses.

SDG&E leveraged existing
onortunities with CBOs who
already work to promote the CARE
program, through capitation efforts,
and has partnered with several of
them to include Energy Savings
Assistance Pro;Trlram as part of their
services through approval of AL
2140-E/1922-G.

1.2. Energy Savings Assistance Program Overview

SDG&E’s Energy Savings Assistance Program is designed to achieve energy savings, by
serving as a resource to the State of California and helping to reduce low income
customers’ energy bills. SDG&E’s Energy Savings Assistance Program serves all
eligible low income customers by providing, at no cost, all feasible Energy Savings
Assistance Program measures as determined by the CPUC and implemented through

SDG&E’s outreach, assessment and installation process.



During PY2010, SDG&E’s Energy Savings Assistance Program treated’ a total of 21,593
homes and gave in-home energy education to 21,316 customers. SDG&E weatherized'
17,710 homes, and as part of its comprehensive services to eligible Energy Savings

Assistance Program participants, SDG&E provided:

e 110,806 CFLs

¢ 49,713 LED Night Lights

e 17,330 Water Heater Conservation Measures
¢ 16,313 Envelope and Air Sealing Measures
e 11,313 Interior Hard-Wired CFL Fixtures

e 9,048 Furnaces Clean and Tunes

e 8,994 Torchieres

e 6,676 Thermostatic Shower Valve

e 3,537 Exterior Hard Wired CFLs

e 1,953 Energy Efficient Refrigerators

e 2,115 Furnace Repair or Replacements

e 971 High Efficiency Washers

e 775 Attic Insulations

e 742 Duct Sealing

e 714 Microwaves

¢ 499 Room Air Conditioner Replacements

e 331 Forced Air Unit Standing Pilot Change-Outs
e 72 Gas Water Heater Replacements

e 40 A/C Tune-ups

e 241,942 Measures in Total

? Per D.02-12-019, the CPUC defines a “treated”” home as an income-qualified home that has received any measure
or service under the Energy Savings Assistance Program, including energy education, compact fluorescent lamps,
weatherization and appliances. Under the Energy Savings Assistance Program, a treated home must receive all
feasible measures for which it qualifies.

19 per D.02-12-019, the CPUC defines a “weatherized” home as a subset of treated homes, and are defined as
income-qualified homes that have received any weatherization measures (e.g., weatherstripping and caulking) under
the Energy Savings Assistance Program.
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See Energy Savings Assistance Program Table 2 for a comprehensive listing of the
energy savings and expenditures associated with the measures installed through

SDG&E’s Energy Savings Assistance Program in PY2010.

Weatherization and appliance installations resulted in annual energy savings of 7,277,554
kilowatt hours (kWh) and 425,630 therms. The average per home lifecycle bill savings
for the 2010 Energy Savings Assistance Program was $520. The energy savings
achieved through the 2010 Energy Savings Assistance Program will contribute to the
CPUC’s energy savings goals adopted for program year 2006 and beyond as set forth in
D.04-09-060."" Furthermore, SDG&E’s Energy Savings Assistance Program contributes
to the CPUC’s programmatic initiative. Associated Energy Savings Assistance Program
expenditures and energy savings are reflected in Section 1.2.1, see the summary table on
the following page.

1.2.1. Provide a summary of the Energy Savings Assistance
Program elements as approved in Decision 08-11-031:

Program Summary'
Authorized / Planning

Assumptions Actual %
Budget $21,184,008 $18,890,522 88
Homes Treated 20,384 21,593 106
kWh Saved 8,887,914 7,277,554 81
kW
Demand Reduced 2,010 549 27
Therms Saved 478,745 425,000 89

' Findings of Fact 13.

2 In 2010 SDG&E and SoCalGas jointly filed a PFM to request the inclusion of certain measures that were
inadvertently omitted from its Application for its 2009-2011 Energy Savings Assistance Program Cycle. All
measure expenditures and energy savings are reflected in Section 1.2.1 summary table, because eligible customers
received the benefits of the Energy Savings Assistance Program and the energy savings contributed to the
Commission’s energy savings goal adopted by D.04-09-060. The CPUC issued D.10-12-002 December 2, 2010 on
SDG&E’s PFM.
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1.3. Whole Neighborhood Approach Evaluation

1.3.1. Provide a summary of the geographic segmentation
strategy employed, (i.e. tools and analysis used to segment
“neighborhoods,” how neighborhoods are segmented and
how this information is communicated to the
contractor/CBO).

SDG&E continued to utilize PRIZM codes as the foundation for its geographic
segmentation strategy used for the Whole Neighborhood Approach (WNA). SDG&E’s
service territory was initially segmented according to zip codes and further segmented by
a residential customer profile. This segmentation allowed for targeted messaging to
customers with high potential for eligibility, and the utilization of customer’s preferred
channels of communication enabled SDG&E to drive customer enrollment. For the
WNA, a series of communication tactics such as direct mail, outbound calling, and door-
to-door canvassing were deployed to potentially eligible customers within specific

neighborhoods to optimize resources and reinforce the message.

In order to minimize travel time and carbon footprint for weatherization and HVAC
contractors, SDG&E divided its territory into six regions and assigned jobs to contractors
based on their geographic location. SDG&E continued to work with locally based
contractors to serve the outlying areas of its service territory in southern Orange County
and the back country in the eastern part of the territory. Coordinated direct mail and
outbound calling campaigns helped generate program awareness and customer interest in

these areas.

1.3.2. Provide a summary of the customer segmentation
strategies employed (i.e. tools and analysis used to identify
customers based on energy usage, energy burden and
energy insecurity) and how these customer segments are
targeted in the Whole Neighborhood Approach to
program outreach.

-12 -



SDG&E assessed the three “most promising” household characteristics identified in the
KEMA Report,"” adopted by the CPUC in D.08-11-031, to identify potential WNA
neighborhoods. SDG&E continues to address each of these household types with a
tailored approach and delivered targeted outreach in an effort to increase enrollment in
these segments. For example, the majority of eligible Energy Savings Assistance
Program customers are low energy users. Because their gas and electric bills are so low,
saving money on their SDG&E bill is not necessarily a top priority for these customers.
Therefore as a way to gain interest in the program, SDG&E incorporated a message about
making homes more secure and comfortable. For households with a high energy burden,
saving money on their SDG&E bills is a larger concern and was therefore highlighted in
communications to them. For the households with high energy insecurity (customers
with late payments and/or threatened service shut-off), SDG&E developed a direct mail
campaign targeted to those customers who had paid their bills at a bill payment office for
three consecutive months and had received a collections notice. Since it is difficult to
segment each of these specific groups by neighborhood, they became a subset of
SDG&E’s WNA efforts. When SDG&E targeted a specific neighborhood with a large
concentration of households meeting one or more of the “most promising”
characteristics, the outreach campaigns were linked.

1.3.3. Describe how the current program delivery strategy

differs from previous years, specifically relating to

Identification, Outreach, Enrollment, Assessment, energy
Audit/Measure Installation, and Inspections.

SDG&E continued its practice of inspecting Energy Savings Assistance Program
customer measure installations, in accordance with the statewide Energy Savings
Assistance Program Policy and Procedures Manual (P&P) as adopted by the CPUC. The
following provides detail regarding the changes that have occurred in specific areas;

measure installation strategies have not changed from previous yearsM:

" Phase I Low Income Needs Assessment Final Report prepared by KEMA, Inc, dated October 12, 2007.
' Not all updates are related to WNA.
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Identification and outreach - Due to the effects of the downturn in the economy,
customers, who may not have been eligible for Energy Savings Assistance Program in
previous years, now may be eligible, and customers who had never needed to utilize
social services or low income programs before, now need assistance. SDG&E continued
to increase program awareness through mass media campaigns, special messaging on its

website and outreach targeted specifically to the newly unemployed.

Enrollment- To make the enrollment process more streamlined and less cumbersome for
customers, SDG&E continued to offer a direct connect feature to automated outbound

calling, allowing more efficient screening and scheduling from one quick call.

Assessment — SDG&E’s outreach and assessment contractors have conducted ongoing
training for their Energy Specialists on any new program policies and procedural
changes. With the installation of HE clothes washers in 2010, outreach and assessment
workers needed to be trained on the new installation feasibility criteria. With this
additional training, the Energy Specialists were able to communicate to customers the
benefits of installing this additional measure. SDG&E Field Specialists continued to
assist Energy Specialists in determining the feasibility of measures to help manage the

customer experience and set appropriate expectations.

1.4. Energy Savings Assistance Program Customer
Enrollment Evaluation

1.4.1. Distinguish between customers treated as “go backs” and
brand new customers so that the CPUC has a clear idea of
how many new customers the IOUs are adding to the
Energy Savings Assistance Program.

Through its Home Energy Assistance Tracking (HEAT) database, SDG&E maintains
comprehensive records for customers served going back to 1996. The customers who

were served prior to 2002 may be eligible for certain go back measures if they still meet
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program eligibility criteria. SDG&E does not actively market to these customers because
the goal of the Energy Savings Assistance Program is to serve as many new customers as
possible during a program cycle. If a customer contacts the Energy Savings Assistance
Program and has not been served in 10 years or has a qualifying go back measure
(refrigerator, attic insulation, furnace) SDG&E will re-qualify and serve that customer.
This results in customers receiving services they are eligible for while keeping the
program focused on new customers who have never received services. In 2010, SDG&E

had 392 customers served as “go backs”.

1.4.2. Please summarize new efforts to streamline customer
enrollment strategies, including efforts to incorporate
categorical eligibility and self-certification.

SDG&E works closely with its outreach and enrollment contractors to make certain that
the enrollment of customers meets CPUC requirements, while not being so cumbersome
that customers decide not to participate. Through its CBO network, SDG&E works with
many customers who are categorically eligible15 and customers are made aware of that at
the time they sign up for these services at their local agency. This cross selling of the
program by the agency representative under categorical eligibility provides a simpler
enrollment experience for the customer and a comfort level that the agency is working
with SDG&E to promote this valuable program. Self certification'® through PRIZM code

remains the least intrusive enrollment method for both the customer and outreach and

15 Categorical programs include:Medicaid/Medi-Cal, Women, Infants, and Children Program (WIC), and LIHEAP,
SNAP, Tribal Temporary Assistance to Needy Families (TANF), Bureau of Indian Affairs General Assistance (BIA
GA), National School Lunch Program (NSLP), Tribal Head Start, State Supplemental Security Income (SSI), and
Healthy Families A & B.

' In D.05-10-044 the CPUC allowed SDG&E and SoCalGas to use 2000 census tract data to identify
neighborhoods where they could suspend income documentation requirements enroll customers in the ENERGY
SAVINGS ASSISTANCE PROGRAM program through self-certification, if those customers lived in areas where
80% of the households were at or below 200% of the federal poverty line. In D.06-08-025, D.06-12-038, and D.
08-11-031, the CPUC allowed continuation of the self-certification process described above.
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assessment contractors. The contractors are able to target areas and multi-family
complexes that are believed to have a high number of potentially eligible customers and
provide a streamlined enrollment experience for customers. When customers are able to
easily enroll in the program they are more likely to share that experience with friends and
family and ideally drive more eligible customers to the Energy Savings Assistance

Program.

1.4.3. If the IOU has failed to meet its annual goal of number of
households served, please provide an explanation of why
the goal was not met. Explain the programmatic
modifications that will be implemented in order to
accomplish future annual goals of number of households
served.

SDG&E exceeded its goal for the number of homes treated in PY2010, as SDG&E
served 21,593 homes, and SDG&E’s PY2010 goal was to serve 20,384 homes.

1.5.  Disability Enrollment Efforts

1.5.1. Provide a summary of efforts to which the IOU is meeting
the 15% penetration goal.

SDG&E promotes all customer assistance programs in large font, Braille, and videos in
American Sign Language (ASL) to customers with vision and hearing impairments. ASL
interpreters are available to customers at outreach events and in the home when Energy
Savings Assistance Program measures are being installed.

1.5.2. Describe how the Energy Savings Assistance Program

customer segmentation for ME&O and program delivery
takes into account the needs of persons with disabilities.

SDG&E’s Marketing, Education, and Outreach (ME&QO) communications are designed

to specifically address the communication needs of its customers with disabilities.
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For customers with visual impairments, SDG&E provides:

e Large-font printed materials
e Audio formatted communication on CD and cassette

For customers with hearing impairments, SDG&E provides:

¢ Videos in American Sign Language (ASL)

¢ ASL interpreters in the home when low income energy efficiency services are being
installed

e Closed-captioned videos

e Web link to SDG&E’s programs through the Deaf and Disabled Telecommunications
Program (DDTP)

1.5.3. Identify the various resources the IOUs utilize to target
the disabled community and the enrollments as a result:

SDG&E actively marketed the Energy Savings Assistance Program with outreach efforts
to over 20 CBOs (list follows). Information is shared with disabled communities through
an active web link on the DDTP. Video logs in ASL are posted on the Deaf Community
Services of San Diego website and are available in DVD format through other
organizations serving the needs of the disabilities communities such as the San Diego
Regional Center and the San Diego Health and Human Services Administration — Aging

and Independence Services.

Organizations serving the disabilities communities that promote Energy Savings

. 17
Assistance Program’ :

e Deaf Community Services of San Diego*

e San Diego Center for the Blind*

e Aging and Independent Services (San Diego In-Home Support Services Authority)*
e San Diego Regional Center*

7 Asterisk (*) shows organizations that SDG&E participated in meetings and outreach events.
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Access to Independence San Diego*

California Council of the Blind—San Diego Chapter*
National Federation of the Blind—North San Diego Chapter*
Red Cross of San Diego*

Disability Rights California—San Diego Regional Office*
Elder Help of San Diego*

Southern Caregiver Resource Center™

United Cerebral Palsy of San Diego*

CA Department of Rehabilitation—San Diego District Office™
Toward Maximum Independence, Inc.*

ARC—San Diego Chapter*

Californians for Disability Rights—San Diego Chapter*

¢ Employment and Community Options
e San Diego Deaf Mental Health Services

e San Diego Autism Society

e Burn Institute

e National Alliance on Mental Illness

e Mental Health Systems

Disability Enrollments

% of
Disability Disability

Source Enrollments Enrollments | Enrollments
Bill Insert 139 17 1%
Branch Offices 29 4 0%
Calling Campaign 1,991 283 16%
Canvassing 11,922 593 34%
CBO 69 8 0%
Contractor Referral 1,407 125 7%
Customer Referral 1,566 166 10%
Direct Mail 2,054 272 16%
Email Campaign 95 7 0%
Employee Referral 1,176 128 7%
Internal SDGE Programs 100 16 1%
Energy Savings Assistance Program
Capitation 304 37 2%
Media 169 27 2%
Online Web 399 42 2%
Outreach Events 26 1 0%
Outreach & Marketing Team 147 17 1%
Total 21,593 1,743 8%
Target Enrollment Rate 20,384 3,058 15%
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1.5.4. If participation from the disabled community is below the
15% goal, provide an explanation why:

SDG&E was unable to attain the 15% goal because it is continuing to hone the best
marketing, outreach, and enrollment strategies to target this unique community. Future
Customer Assistance marketing campaigns will include elements specifically for the
hearing impaired and visually impaired. For the visually impaired, SDG&E’s written
materials for Energy Savings Assistance Program will be available in large-font, Braille
and in audio format on cassette and CD. SDG&E customers with hearing impairments
will continue to have videos, with closed captions or transcript, available to them in ASL
on the Deaf Community Services website and in DVD format which is available through
many community based organizations. Programs and services will continue to be
marketed in partnership with the DDTP through a link on their web site. For “live”
events, such as community outreach and education and Energy Savings Assistance
Program installations, SDG&E has the ability to provide ASL interpreters on site.

1.6. Leveraging Success Evaluation, Including
LIHEAP

1.6.1. Describe the efforts taken to reach out and coordinate the
Energy Savings Assistance Program with other related
low income program offered outside the IOU that serve
low income customers.

SDG&E continued to work with the community based organization Rebuilding Together
San Diego (RTSD) to leverage the non-profit agency’s home renovation efforts with
Energy Savings Assistance Program energy-efficient upgrades for qualified homeowners.
In addition to installation of energy-saving measures for homeowners who will receive
comprehensive home renovation under the RTSD program, all applicants for grants under
RTSD’s home renovation program became new leads for possible participation in the

Energy Savings Assistance Program.
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As part of the Green Neighborhoods initiativelg, in conjunction with the installation of
new “Smart Meters,” SDG&E worked with local community groups such as the City
Heights Development Corporation and the Environmental Health Coalition to educate
customers about energy conservation and install energy-saving measures. As a result of
this initiative, SDG&E plans to install energy-saving measures in more than one hundred

homes in central San Diego and the South Bay community.

1.6.2. In addition to tracking and reporting whether each
leveraging effort meets the above criteria in order to
measure the level of success, please describe the Other
Benefits resulting from this particular partnership not
captured under the 3 criteria described above.

The primary benefit of the leveraging was that customers received better overall service
because they were able to simultaneously participate in multiple programs in a manner
that was seamless to the customer. Customers did not have to contact individual

programs separately, thereby improving the level of service offered to customers.

1.6.3. Please provide a status of the leveraging effort with CSD.
What new steps or programs have been implemented for
this program year? What was the result in terms of new
enrollments?

In 2009, SDG&E entered into a contractual relationship with the two local LIHEAP

agencies in its service territory, Campesinos Unidos (CUI) and Metropolitan Area

'8 Green Neighborhoods initiative, is a pilot program. The program is part of the smart meter education efforts, and
its main objective is to educate the community about smart meter technology and energy education to include
conservation and energy efficiency.
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Advisory Committee (MAAC). SDG&E provided training and facilitated a close
working relationship with CUI and MAAC to ensure that both agencies were leveraging
energy-saving measures under LIHEAP with measures from the Energy Savings
Assistance Program to eligible customers. By leveraging the resources of these agencies,
SDG&E was able to seamlessly offer customers measures from both Energy Savings
Assistance Program and LIHEAP programs. This benefitted both customers and the
programs, as it stretched measure dollars and provided customers with the opportunity to

receive the most measures available.

When feasible, eligible customers were referred to the appropriate agency for enrollment
in LIHEAP in order to receive installation of measures not offered under the Energy
Savings Assistance Program, such as stoves, and gas appliances for renters. 61

enrollments were leveraged resulting in $19,865 in savings in PY 2010.

1.7.  Integration Success Evaluation

1.7.1. Describe the new efforts in program year to integrate and
coordinate the Energy Savings Assistance Program with
the CARE Program.

SDG&E’s CARE program and the Energy Savings Assistance Program work jointly
to ensure that all qualified CARE and/or Energy Savings Assistance Program customers
are fully aware of their eligibility for both programs and are assisted in enrollments. All
new CARE customers who have not received Energy Savings Assistance Program
services are targeted through direct mail, outbound calling, email blasts and canvassing
efforts to ensure they have every opportunity to be served by the Energy Savings
Assistance Program. When an Energy Specialist canvasses in a neighborhood, they are
made aware of the customer’s CARE status prior to engaging the customer in a

discussion about SDG&E’s Customer Assistance Programs. Medical Baseline'’

' The Medical Baseline program is CPUC mandated, and provides additional baseline allowance (gas at the lowest
rate) for people with specific medical needs.

-21 -



customers are also made aware of both CARE and Energy Savings Assistance Program
even though Medical Baseline is not an income qualified program. Cross selling of both
programs continues to increase enrollments through the outreach efforts of the CBO’s
currently under capitation contracts with SDG&E.*

1.7.2. Describe the new efforts in program year to integrate and

coordinate the Energy Savings Assistance Program with
the Energy Efficiency Residential Program.

SDG&E Energy Savings Assistance Program works closely with SDG&E Residential EE
program staff to integrate messaging to customers who may be able participate in Energy
Savings Assistance Program services or EE rebate programs. In the moderate income
segment, Energy Savings Assistance Program worked closely with EE to help identify
measures, potential contractors and services the moderate income program may provide.
Often customers who are not eligible for Energy Savings Assistance Program services are
looking to improve their energy usage and providing information on where they can find

these services is often beneficial to these customers.

In 2010, the Energy Savings Assistance Program laid the ground work for future
integration with Energy Efficiency’s Middle Income Direct Install program (MIDI).
Ideally, the future integration efforts will better serve customers contacted through either
program. Energy Savings Assistance Program and EE have began discussions on a
referral system to direct customers who do not meet Energy Savings Assistance
Program’s income guidelines to Energy Efficiency MIDI program for potential measure
installation. SDG&E’s Energy Savings Assistance Program is also working with the EE
MIDI program to cross promote Energy Savings Assistance Program on collateral and
through other communication opportunities such as outreach events. In addition, the

Energy Savings Assistance Program will provide EE contractors with Energy Savings

% For example, the over 130 events SDG&E participated in yielded 1,548 CARE applications and 875 ESAP
interest forms. In PY2010, 21 presentations yielded 118 CARE applications and 66 ESAP applications. Also, refer
to the CARE Section of this report.
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Assistance Program information to be shared with low-income customers that may come

in contact with the MIDI program.

1.7.3. Describe the new efforts in program year to integrate and
coordinate the Energy Savings Assistance Program with
the Energy Efficiency Government Partnerships
Program.

SDG&E Energy Savings Assistance Program and Government Partnerships Program
continue to identify opportunities to cross promote Energy Savings Assistance Program
services through the partnership programs. In 2010, SDG&E Energy Savings Assistance
Program provided training to University of San Diego students as a part of their
sustainability curriculum. Students participated in energy audits in targeted low income

communities in San Diego.

1.7.4. Describe the new efforts in program year to integrate and
coordinate the Energy Savings Assistance Program with
any additional Energy Efficiency Programs.

As Energy Savings Assistance Program is a residential program, SDG&E currently
focuses its integration efforts with Energy Efficiency Residential Programs. This is

discussed under Section 1.7.2 of this report.

1.7.5. Describe the new efforts in program year to integrate
and coordinate the Energy Savings Assistance Program
with the Demand Response Programs.

The Energy Savings Assistance Program promotes, where applicable, information on
Demand Response programs to Energy Savings Assistance Program customers. The
majority of SDG&E Energy Savings Assistance Program customers do not have end use

equipment that lends itself to the DR programs.
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1.7.6. Describe the new efforts in program year to integrate
and coordinate the Energy Savings Assistance Program
with the California Solar Initiative Programs.

SDG&E has worked closely with Grid Alternatives to efficiently serve any Energy
Savings Assistance Program eligible customers with all feasible measures to ensure the
solar installation for single family homes can be accomplished as quickly as possible. For
multi-family units that may qualify for the MASH program, SDG&E has made certain
that CBOs who may own and manage qualifying units are both aware of the MASH
program and that the Energy Savings Assistance Program will serve their units prior to

design work for the MASH program.

1.8. Workforce Education & Training

1.8.1. Please summarize efforts to improve and expand Energy
Savings Assistance Program workforce education and
training. Describe steps taken to hire and train low
income workers and how such efforts differ from prior
program years.

SDG&E’s workforce efforts are coordinated through SDG&E’s Human Resources
department. The Workforce Readiness initiative is the guiding document that SDG&E

uses to assess and plan for its future workforce.

The Energy Savings Assistance Program worked with local agencies focused on
workforce readiness. Through a partnership with The Workforce Partnership and San

Diego Urban Corp, at risk youth were trained to provide door-to-door canvassing in
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targeted neighborhoods promoting the Energy Savings Assistance Program and CARE to

potentially eligible customers.

SDG&E’s Energy Savings Assistance Program does not have any direct involvement in
training or hiring low income workers for the Energy Savings Assistance Program. The
contractors employed by SDG&E make their own hiring decisions and strive to hire
workers from communities that they serve. Often ethnic, culture, and language barriers
are problems that the Energy Savings Assistance Program needs to overcome and the
program contractors are sensitive to this and the composition of their personnel often

reflect such diversities.

1.8.2. Please list the different types of training conducted and
the various recruitment efforts employed to train and
hired from the low income energy efficiency workforce.

Employees Employees
Type of training or recruitment conducted trained hired

Outreach & Assessment contractor

Energy Team Outreach Specialist ‘ 7

Weatherization

Basic weatherization, renovation training, windows,
attic insulation, CVA training, door repair and

installation, basic electrical, venting 9
HVAC
Hired experienced HVAC technicians \ 1 \

1.9. Legislative Lighting Requirements Status

1.9.1. Provide a summary on current and future CFL supply
issues, as experienced by the IOU. Any current/ future
problems as well as potential solutions should be discussed
in this paragraph.
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In 2010, SDG&E continued to monitor the supply of Compact Fluorescent Lamps (CFLs)
and SDG&E has not identified any issues with procuring CFLs for installation in the
Energy Savings Assistance Program.”' Therefore, SDG&E does not anticipate a shortage
in the supply of CFLs that could result in any problems with the installations of future
CFLs in SDG&E’s Energy Savings Assistance Program. All CFL products purchased by
Energy Savings Assistance Program contractors were under the blanket purchase order
agreement with Lights of America (LOA) as negotiated by Southern California Edison
(SCE) on behalf of SDG&E and PG&E.

1.9.2. Provide a summary explaining how IOU promotes the
recycling/ collection rules for CFLs.

As part of the in-home energy education component of the Energy Savings Assistance
Program, SDG&E’s outreach and assessment contractors discuss the safe disposal of
CFLs with customers and also provide customers with a leave behind flyer which
includes information on the safe disposal of CFLs. Information is available in English

and Spanish languages.

1.9.3. Complete Table 16 (in Appendix). In addition, please
briefly summarize the CFL procurement process for the
10U, including manufacturers, distributors, warehousing,
and contractor delivery.

In 2010, PG&E, SDG&E and SCE executed an agreement with LOA to supply CFLs for
the Energy Savings Assistance Program. As a result of this agreement, SDG&E’s
contractors are required to purchase CFLs for installation in the Energy Savings
Assistance Program through LOA. SDG&E’s Energy Savings Assistance Program

contractors’ have their own contractual agreements to purchase CFLs directly with LOA

2! According to the California Energy Commission (CEC) website
(http://www.energy.ca.gov/lightbulbs/lightbulb_fags.html retrieved on April 11, 2011): “January 1, 2011 light bulb
manufacturers will be required to meet new efficiency standards in California to save consumers money and energy.
The standard, passed by Congress and signed by President George W. Bush, becomes effective nationwide January
1,2012.”
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and supplies are delivered directly to contractors designated storage locations.
Warehousing and storage are managed at the contractors’ premise and contractors are

also responsible for their own inventory in order to meet program demands.

1.9.4. Provide a summary of IOU activities in preparation for a
drawdown of CFL-supporting subsidies at the end of the
2009-2011 cycle, and where, as experienced by the IOU,
they feel new lighting technologies could be used in the
Energy Savings Assistance Program.

To prepare for a drawdown of CFLs, SDG&E continued offering LED Night Lights to
eligible Energy Savings Assistance Program customers which resulted in the installation
0f' 49,729 LED Night Lights. The installation of this measure will help continue to
expose customers to LEDs and transition new lighting technologies to customers when
made available to the Energy Savings Assistance Program. At this time, LED lamps are
still relatively expensive and the cost to install them in the Energy Savings Assistance
Program is not cost effective. When prices for LED lamps become less expensive and
are more cost effective, SDG&E’s Energy Savings Assistance Program will again

consider its inclusion in the measure and installation process.

1.10. Studies

1.10.1.For each Study, provide 1) a summary describing the
activities undertaken in the study since its inception;
2) the study progress, problems encountered, ideas on
solutions; and 3) the activities anticipated in the next
quarter and the next year.
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Four statewide studies were planned for the 2009 to 2011 program cycle. These include:
(1) an impact evaluation, (2) a process evaluation, (3) a study of non-energy benefits, and

(4) a study of refrigerator degradation. Each of these is described below.

(1) Joint Utility** 2009 Energy Savings Assistance Program Impact Evaluation

The prime research contractor for the 2009 impact evaluation was ECO Northwest.
Energy Division staff selected the contractor and managed the study. SCE holds the

contract with the contractor for the project.

The objective of the impact evaluation was to provide electric and gas savings estimates
by measure, utility, household, weather zone, and other relevant dimensions for the 2009
Energy Savings Assistance Program. The results of this evaluation are intended to

inform the planning and development of the 2012-14 application.

The results provided data to quantify the 2009 program achievements and document the
relative value of various measures in producing energy savings. Analyses of the program
impacts on energy savings are being used to update savings forecasts, complete other
Energy Savings Assistance Program analyses, and meet filing and reporting
requirements. The impact evaluation conducted during this program cycle focused
additional resources on understanding behavioral and/or housing-related variables
relevant to heating and cooling Impacts. In particular, more in-depth data were collected

and further analyses were conducted on furnaces and evaporative coolers.

The primary analyses of the data were done via utility billing data. Additional primary
data collection included phone surveys with participants and non participants; as well as
in-home audits and interviews with a smaller sample of participants. Engineering

analyses of some small and new measures were also conducted.

*? The Joint Utilities are PG&E, Southern California Edison Company (SCE), SoCalGas, and San Diego Gas &
Electric Company (SDG&E).
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The statewide impact evaluation commenced with a kickoff meeting for all interested
parties in September of 2009. To date, all data has been collected and most of the
analysis is complete. A draft report was delivered in March, 2011. A workshop was held

on March 28th to discuss the results, after which the report will be finalized.
(2) Joint Utility Energy Savings Assistance Program Process Evaluation

The prime research contractor for the process evaluation was Research Into Action.
Energy Division staff selected the contractor and managed the study. PG&E holds the

contract with the contractor for the project.

The purpose of the study was to evaluate the effectiveness of the program delivery
strategies and provide recommendations for improvement. The work scope consisted of a
combination of telephone surveys of program participants and nonparticipants, telephone
interviews of utility program staff and contractors, focus groups with contractors, and

ride-along with contractors.

The statewide process evaluation commenced with a kickoff meeting for all interested
parties in August 2010. To date, all the data and analysis has been completed and a draft
report was delivered February 25, 2011. A workshop was held on March 28th to discuss

the results, after which the report will be finalized.

(3) Joint Utility Non-Energy Benefits (NEBs) Study

The prime research contractor for the study was Skumatz Economic Research Associates.
A statewide advisory group selected the contractor and SDG&E managed the study and

held the contract with the contractor for the project.
The purpose of the study was to research the available literature on non-energy benefits

and provide a recommended methodology for updating the current non-energy benefit

values used for testing the cost effectiveness of the Energy Savings Assistance Program.
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The work scope consisted of an extensive literature review and synopsis of relevant

ranges of values used in other programs.

The statewide study of non-energy benefits commenced with a kickoff meeting for all
interested parties in August 2009. A final report was delivered and vetted in a public
workshop on May 25, 2010. Initially, a phase two study was planned to develop the
recommendations from this report; however, it was decided by the statewide advisory
group that the results of the “phase one” study showed that values had not changed much
from what was currently being used, and minor updates could be done by the IOUs with

data on hand.

(4) Joint Electric Utility Refrigerator Degradation Study

Typically, appliance replacement is based on the effective useful life (EUL) and
degradation of measures, from which is determined at what stage of their lifecycle it
becomes cost-effective to replace them to receive the most energy savings benefits.
Currently, old refrigerators are eligible for replacement with new energy efficient
refrigerators in the Energy Savings Assistance Program if they are manufactured before
1993. Energy Savings Assistance Program statistics indicate that the pre-1993
refrigerator replacement market is already saturated; however, the Joint Utilities believe
energy efficient refrigerators are still one of the most cost-effective, energy-saving
measures in the Energy Savings Assistance Program. This study was planned to update
refrigerator replacement criteria to garner new, significant and cost-effective energy

savings for the Energy Savings Assistance Program.

The central goal of the refrigerator degradation study was to determine which, if any,
alternate refrigerator replacement criteria lead to maximum, cost-effective energy and
demand savings for the Energy Savings Assistance Program. Specifically, the Joint
Utilities looked for a criterion for refrigerator replacement in the form of either a date at
which manufacturer and technological changes in efficiency occurred or a determined

age of refrigerators to be replaced.
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No activities on this project occurred during 2009. In 2010, an RFP was issued and no
proposals were received. Subsequently, KEMA indicated interest and submitted a letter
proposal which is still under negotiation. It is planned that KEMA will conduct the
research under contract to PG&E, and PG&E will manage the study. The study is
expected to be completed in 2011.

1.10.2. If applicable, submit Final Study Report describing: 1)
Overview of study; 2) Budget spent vs. authorized
budget; 3) Final results of study; and 4)
Recommendations. NA

A copy of the final report for the Non-Energy Benefits Study is provided as Attachment
A. The authorized budget was $300,000 (for a planned two-phase study), and the total
expenditures for the completed one-phase study came to $123,853. See section 1.10.1(3)
for a summary of the Non-Energy Benefits Study.

1.11. Pilots

1.11.1.For each Pilot, provide 1) a summary describing the
activities undertaken in the study since its
inception;2) the study progress, problems
encountered, ideas on solutions; 3) the activities
anticipated in the next quarter and the next year; and
4) Status of Pilot Evaluation Plan (PEP).

In-Home Display (IHD) Pilot

SDG&E started a pre-pilot in late 2009 for IHDs and completed the pre-pilot assessment
in early 2010. The pre-pilot was done over a six-week period to test the technology and
proof of concept on 19 customers, as well as to select a final IHD vendor for the full

pilot.

The objectives of the pre-pilot were as follows:
* Gain insight to the customer’s installation experience and recruiting methodology
* Gain insight into the relevance and value of device features/functionality
» Gain insight into customer interaction with the device: frequency, time of day,

members in the household, etc.
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* Gain insight on behavioral changes that may occur as a result of having usage and
pricing information displayed in real time

» Increase the effectiveness of the full pilot in terms of the implementation process
and the customer experience

» Test the IHD technology and vendor support

A final evaluation and presentation of the pre-pilot results were presented in March to the
Low income Oversight Board. Since that time it was realized that hardware and software
compatibility and security issues have to be further resolved before a full pilot could be
implemented. Compatibility and security issues continue to be resolved with more
internal software and equipment testing. Therefore, the IHD pilot had to be postponed
until 2011. Though the Smart Meter team appears to have resolved most issues to start
the low income IHD pilot in 2011, technology uncertainties continue to evolve very
quickly, which could further delay the implementation. Technology obsolescence could
be a risk, but SDG&E will continue to review technologies for pilots that will make sense
for its customers and will enable behavioral changes for energy efficiency and demand

response.

The pre-pilot results from five weekly online surveys of the 19 participants reveal that
customers are interested in [HDs and do modify their behaviors when energy
consumption and cost information are readily available. Some of the findings from the

pre-pilot study include the following:

*  Most respondents looked at the IHD several times a day or frequently throughout
most of the test period.

* By the end of the test period, about half of the respondents looked at it frequently,
and the other half about once a day or less.

* Nearly all respondents took action to reduce their energy use and cost.

Here are some of the things they did:

1. Turned off lights, appliances, and equipment when not in use

2. Replaced incandescent with CFL bulbs
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The plan for the full scale IHD pilot in 2011 will consist of installing a total of 300 IHDs

among 4 control groups as suggested in Resolution E-4237.

These control groups will consist of the following:

“Control Group” - customers with similar demographics and energy use, but no

IHDs (150 customers with no [HDs)

*  “Device Only Group” - customers will receive IHDs but no additional program
materials and information (150 customers with IHDs)

* “Information Only” — customers will receive only program materials and
information (150 customers with no IHDs)

*  “Device and Information” — customers will receive IHDs and program materials

and information (150 customers with IHDs)

If all compatibility and security issues are resolved and approval is given by the Smart
Meter department, then groups will be set up in early 2011 with designated IHDs and
appropriate customer support to ensure these devices are working properly. Data
collection and analysis will take place over the summer and fall periods before
completing the evaluation and recommendation. The pilot evaluation will follow control
groups, and include bill analysis before and after installations. If IHDs are installed with
sufficient data available for evaluation in 2011, a final IHD pilot report is expected to be

completed in the spring of 2012.

Programmable Communicating Thermostat (PCT)

Planning for the PCT pilot began in 2010. As the marketplace and PCT technologies
continued to evolve SDG&E needed to evaluate these technologies to ensure system

compatibility and receive a competitive market price.

SDG&E has evaluated several available technologies for the Programmable
Communicating Thermostat pilot. The challenge of finding the right PCT that meet all

HVAC operating criteria, Information Systems compatibility and security requirements,
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Smart Meter compatibility and fit within the pilot budget was a lengthy and time

consuming process.

With those issues currently being finalized SDG&E expects to begin marketing the PCT
pilot to residential customers in June 2011. The current expectation is that PCT’s will

begin to be installed in July, 2011.

The Pilot Evaluation Plan (PEP) has been developed with the necessary flexibility based
on any possible technical challenges not currently foreseen.
1.11.2.1f applicable, submit Final Pilot Report describing: 1)
Overview of pilot; 2) Description of Pilot Evaluation
Plan (PEP); 3) Budget spent vs. authorized budget; 4)
Final results of pilot (including effectiveness of the
program, increased customer enrollments or

enhanced program energy savings); and 5)
Recommendations.

This section is not applicable to SDG&E for PY2010.

1.12. “Add Back” Measures

1.12.1.If the "add-backs" compromise the IOUs' ability to meet
the 2020 Plan goal that 100% of eligible and willing
customers will have received all cost effective Energy
Savings Assistance Program measures, how does the
IOU propose to address the shortfall in other parts of
the Energy Savings Assistance Program?

The inclusion of “add backs” in the current program will not impact the utility’s ability to
meet the 2020 plan goal that 100% of eligible and willing customers will have received
all cost effective Energy Savings Assistance Program measures, because the number of
add back measures is a small amount of the overall program budget. SDG&E exceeded
its 2010 homes treated goal while being under spent with its authorized budget. Through
effective program management SDG&E is able to control program costs and deliver

customers all feasible measures. The total count and expenditures related to “add back”
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measures are provided in Table 18. Because SDG&E does not currently anticipate any
impacts to the program, it will continue to install the “add back measures, when

feasible.

2. CARE Executive Summary
2.1. Participant Information

2.1.1. Provide the total number of residential CARE customers, including
sub- metered tenants, by month, by energy source, for the reporting
period and explain any variances of 5% or more in the number of

participants
TABLE la
Residential CARE Program TABLE b
Electric Customers by Month Residential CARE Program
CARE Percentage Gas Customers by Month
PY2010 Customers Change CARE Customer Percent

Jan 270,247 027% PY2010 romen %ﬁZn;ege

Feb 271,157 0.34%

Mar 270,455 -0.26% Jan 18271 O,

o FSAoN 0570 Feb 183,775 0.28%

May 273,449 0.44% Mar 183,159 3

Jun 273,780 0.12% Apr 184,082 00

Jul 281,920 2.97% May T 0

Aug 283,910 0.71% Jun 185,000 o

Sep 286,867 1.04% Jul 0L oy

Oct 289,313 0.85% Aug 191,951 04

Nov 291,659 0.81% Sep g o

Dec 293,438 0.61% oct 10,400 ooy
Nov 197,259 0.40%
Dec 198,003 0.38%

Note: There was no monthly variance of 5% or more in the number of CARE participants during 2010.

2.1.2 Describe the methodology, sources of data, and key computations used
to estimate the utility’s CARE penetration rates by energy source.

2.1.2.1 Describe how the estimates of current demographic CARE
eligibility rates, by energy source for the pre-June 1st
periods, were derived.
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SDG&E, and the other IOUs, use the joint utility methodology adopted by
the Commission in D.01-03-028 to develop quarterly and monthly
penetration estimates in 2010. This method entails annual estimation of
eligibility for CARE, Energy Savings Assistance Program, and other
income-by-household size parameters at the small area (block group,
census tract, zip) for each IOU service territory and for the state as a

whole.

Sources for this estimation include the Commission’s current income
eligibility guidelines, current year small area vendor distribution on
household characteristics, Monthly Current Population Survey data (“CPS
Monthly”, U.S. Census); Census Public Use MicroData Sample (PUMS)
2005-2009 American Community Survey (“ACS/PUMS,” U.S. Census)
and Integrated Public Use MicroData Series (“IPUMS-CPS,” Minnesota
Population Center, University of Minnesota); Labor Market Information
Data (“EDD/LMID,”) California Employment Development Department
and additional vendor data sources, including projected small area
unemployment data from Synergos Technologies, Inc. and Environmental

Systems Research Institute, Inc.

Estimates from the block group level are aggregated to county/utility and
whole utility level, among other aggregations. Annually, the utility
applies county/utility level eligibility fractions to a new set of “technical
eligibility counts” (for CARE these are metered and sub-metered occupied
housing units) obtaining an estimate of income/demographic in household

count form.
Every month, the SDG&E counts the number of households (by small

area, by county, and overall) that are enrolled in CARE. The CARE

household total, including individually metered and sub-metered occupied
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housing units, is divided by the total income/demographic eligibility to

provide the monthly penetration rate.

In D.06-12-038, the Commission granted the Joint Utilities’ request to file
the annual CARE eligibility estimates on October 15 of each year.” The
updated CARE eligibility estimates for 2010 was submitted to the
Commission December 29, 2009 by Southern California Edison on behalf
of itself and the other IOUs.**

2.1.2.2 Describe how the estimates of current CARE-eligible meters
were derived. Explain how total residential meters were
adjusted to reflect CARE-eligible meters (i.e., master meters
that are not sub-metered or other residential meter
configurations that do not provide residential service).

To derive the estimates of current CARE-eligible meters, SDG&E counted
all residential meters and residential sub-metered units, subtracted the
residential accounts with billing tariffs that do not qualify for CARE. This
calculation equals the number of eligible residential meters for the CARE

program in the San Diego service territory.

2.1.2.3 Discuss how the estimates of current CARE-eligible
households were developed.

See SDG&E’s response above in Section 2.1.2. Note that the
methodology is based on estimating small area (block group) level

household size, by income and householder-age tabulations for the current

* On November 24, 2009, SCE on behalf of itself and the other large investor-owned utilities filed a request for an
extension of time in which to submit the annual estimates of customers eligible for the California Alternate Rates
for Energy (CARE) program to more accurately reflect changes in the economic climate over the past year. The
utility request was approved in an Administrative Law Judge’s Ruling dated December 2, 2009.

 Compliance Filing Of Southern California Edison Company (U 338-E) On Behalf Of Itself, SoCalGas Company
(U 904-G), San Diego Gas & Electric Company (U 902-M), Pacific Gas And Electric Company (U 39-M),
Regarding The Annual Estimates Of Care Eligible Customers And Related Information, Filed October 15, 2008.
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2.1.3

year and connecting these estimates with small area counts of households
that are individually metered or sub-metered. Block group/utility specific
estimates are then disaggregated/aggregated to various geographic levels
within a given utility area: zip + 2, zip, tract, county, territory, etc.
Statewide estimates, regardless, of utility boundaries, are also provided at

small and large area levels.

2.1.2.4 Describe how current CARE customers were counted.

Current CARE customers were counted by tallying the number of
individually-metered residential customers with an active CARE
enrollment status, plus the number of sub-metered tenants receiving
service through residential master-metered accounts participating in the

CARE program.

2.1.2.5 Discuss how the elements above were used to derive the
utility’s CARE participation rates by energy source.

The formula for calculating CARE-participation rates is:

Number of CARE Customers
Number of Estimated CARE-Eligible Households

Provide the estimates of current demographic CARE-eligibility rates
by energy source at year-end.

Gas- 28.72%
Electric - 28.24%
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2.1.4 Provide the estimates of current CARE-eligible sub-metered
tenants of master-meter customers by energy source at year-
end.

Gas- 15,613
Electric — 19,571

2.1.5 Provide the current CARE sub-metered tenant counts by
energy source at year-end.

Gas — 10,633
Electric — 11,637

2.1.6 Provide the current CARE sub-metered penetration rates by
energy source at year-end.

Gas- 68%
Electric- 59%

2.1.7 Discuss any problems encountered during the reporting period
administering the CARE program for sub-metered tenants
and/or master-meter customers.

SDG&E did not encounter any issues in administering the CARE program

for sub-metered tenants during the 2010 reporting year.
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2.2 CARE Program Summary

2.2.1 Please provide CARE program summary costs

% of
Authorized Actual Budget
CARE Budget Categories Budget Expenses Spent
Outreach $1,611,634 $1,786,223 111%
Proc., Certification and Verification $222,967 $255,192 114%
Information Tech./Programming (1) $481,841 $388,731 81%
Pilots (2) $0 $0 0%
Measurement and Evaluation $4,160 $0 0%
Regulatory Compliance $190,205 $144,252 76%
General Administration $410,096 $405,691 99%
CPUC Energy Division Staff $102,900 $46,294 45%
Cooling Centers (3) $0 $0 0%
Total Expenses $3,023,803 $3,026,383 100%
Subsidies and Benefits (4) $48,492,992 $54,958,697 113%
Total Program Costs and Discounts $51,516,795 $57,985,080 113%
2.2.2 Please provide the CARE program penetration rate to date.
CARE Penetration
Year-end 2010
Participants Enrolled Eligible Participants Penetration rate Target Met?
296,430 358,328 82.7%* No

*CARE penetration as of Y-E 2010

2.2.3 Report the number of customer complaints received (formal or
informal, however and wherever received) about their CARE
recertification efforts, and the nature of the complaints.

There were no customer complaints received in 2010 regarding CARE

Recertification.
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2.3 CARE Program Costs
2.3.1 CARE Discount Cost

2.3.1.1 State the average monthly CARE discount received, in
dollars, per CARE customer by energy source.

Gas $5.39
Electric - $12.33

2.3.1.2 State the annual subsidy (discount) for customers by energy
source.

Gas- $12,478, 25
Electric- $ 42,480,272

2.3.2 Administrative Cost

2.3.2.1 Show the CARE Residential Program’s administrative
cost by category.

See Section 2.2.1 or CARE —Table 1 in the attachments to this report.

2.3.2.2 Explain what is included in each administrative cost
category.

Outreach: This category represents all costs for printing and mailing of
CARE applications/documents, printing and mailing of the annual
notification, postage, bill inserts, brochures and flyers, advertising,
targeted direct mail and telephone campaigns, community event
sponsorships and support, distribution of collateral materials, outreach
staff labor, and other outreach and enrollment efforts. Capitation
payments and any agency-related outreach support efforts are also

included in this category. Capitation payments are compensation fees paid
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to third-parties and community-based organizations that facilitate CARE

enrollment for eligible hard-to-reach customers.

Processing, Certification and Verification: These costs include the

CARE Administration Group labor and data entry costs. The function of
the CARE Administration Group includes: 1) opening and sorting CARE
application forms; 2) processing/ data entering all CARE applications; 3)
initiating and responding to customers’ inquiries regarding CARE
applications/program; and 4) fielding telephone calls related to CARE
program participation; 5) resolving billing issues related to CARE

program enrollment.

Information Technology (IT) /Programming: This category represents

all IT support costs to maintain the CARE billing system, CARE
documents, CARE database, system reports, data exchange with other
utilities, undertaking system enhancements to comply with CPUC

mandates, and improving operation efficiency.

Measurement and Evaluation: Costs for measurement and evaluation

includes contract and staff labor expenses for CARE participant eligibility
updates.

Regulatory Compliance: These costs include labor and non-labor costs

for the preparation of various regulatory filings, including program
applications, advice letter filings, reports, comments, and tariff revisions,
and attendance at working group meetings, public input meetings and

other CPUC hearings or meetings.

General Administration: General Administration costs include office

supplies; market research; and program management labor.

CPUC Energy Division Staff Funding: This category of expenses

reflects costs incurred by the Commission’s Energy Division staff in

support of the CPUC’s authorized low-income programs.
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2.3.3 Provide the year-end December 31 balance for the CARE
balancing account.

Gas CARE- $187,818-Under-collected Balances
Electric CARE- $16,991,966-Under-collected Balances

2.3.4 Describe which cost categories are recorded to the CARE balancing
account and which are included in base rates.

The general cost categories recorded to the CARE gas and electric balancing
accounts include the CARE discount and program specific administrative
expenses as described section 2.3.2.1.There are no CARE costs charged to base

rates.

2.3.5 Provide a table showing, by customer class, the CARE surcharge
paid, the average bill paid, the percentage of CARE surcharge paid
relative to the average bill, the total CARE surcharge collected, and
the percentage of total CARE revenues paid.

See CARE-Table 10 in the Attachments.

2.4 Outreach

2.4.1 Discuss utility outreach activities and those undertaken by
third parties on the utility’s behalf.®

In 2010, SDG&E promoted CARE through direct marketing, print and media

advertising, public relations and community outreach.

* In accordance with Ordering Paragraph 52 of D.08-11-031, SDG&E coordinates outreach for its Energy Savings
Assistance Program when conducting outreach for CARE.
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1. Direct Marketing: in 2010, direct marketing efforts included bill inserts,

automated voice messaging, direct mail, email and door to door canvassing.

Bill Inserts

In 2010, SDG&E promoted CARE in the company bills. In addition to the annual
notification in July, SDG&E included a CARE application in all non-CARE
customer bills during the months of February, April and October. SDG&E
promoted CARE through other bill inserts as well, such as the monthly residential
newsletter publication called Energy Notes. Messages about CARE were also

included directly on the customer bill during August and December.

Automated Voice Messaging

SDG&E also promoted CARE using automated voice messaging (AVM) and
reached large numbers of likely qualified customers at a low cost. SDG&E
contracted with a third party to administer the calls through an outbound dialing
system. The system allowed SDG&E to contact thousands of customers in a short
period of time. In 2010, approximately 680,000 customers were contacted through
AVM and 18,150 successfully enrolled in CARE. SDG&E also used AVM to
recertify CARE customers. In 2010, 10,800 customers recertified their CARE
eligibility over the telephone, while 23,600 recertified through the mail. Since it is
less costly and more convenient for the customer, SDG&E will continue to

promote CARE through AVM.

Interactive Voice Response (IVR)

A new initiative in 2010, the inbound enrollment telephone system, allowed
customers to enroll in CARE by phone. Customers called the CARE IVR and
provided responds to questions that determined eligibility. If the customer was
deemed eligible, they would be enrolled in the program. In 2010, approximately
2,000 enrollments were received from the CARE IVR.

Direct Mail
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As society moves towards more paperless methods of communication, so does
SDG&E. With high costs and low response rates for direct mail efforts, SDG&E
found ways to reduce direct mail and support more paperless marketing efforts. In
March, SDG&E mailed CARE information to approximately 32,000 customers.
The direct mail campaign received a 3% response rate and successfully enrolled
approximately 78% of those who responded. While the 3% response rate is in
line with industry standards, the cost to mail and process the paper applications is
high. In December, SDG&E sent approximately 85,000 households a postcard
about CARE. This postcard did not include a paper application, but rather
directed customers to apply online or through the phone. While SDG&E saw an
increase in online traffic and call volume following this mailing, however,
currently does not have a method to track the exact number of responses or

enrollments from this outreach approach.

Email

SDG&E conducted three email campaigns in 2010 with the goal towards
increasing CARE enrollment. SDG&E leveraged resources with the company’s
paperless billing service, My Account. Customers who enroll in My Account
must give their email address in order to receive their SDG&E bill electronically.
The email addresses were shared with the CARE program and targeted for email
campaigns. The campaigns gave a brief description of the CARE program and
the benefits of enrolling. Customers were encouraged to apply for the program
online or by calling the CARE IVR number. The campaigns generated an increase

in enrollments from the CARE IVR and the online application.

Web and Informational Brochures

New residential customers entering SDG&E’s territory for the first time are sent a
customer welcome packet. The packet includes information for the first time
customer as well as a CARE application. The packet is available in English and
Spanish. In 2010, approximately 92,000 packets were mailed to customers and of

these, 3,000 were enrolled.
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Informational packets were made available to customers calling SDG&E to
request assistance with lowering their bills. The packet included a CARE
application, a fact sheet on all residential assistance programs and an energy

savings guide. Approximately 510 packets were mailed in 2010.

The SDG&E website contains program information such as the large font CARE
application form, CARE sub-metered application and CARE residential
application. All three are available for customer’s to download from SDG&E’s
website. In addition the CARE program has a web based form which allows
customers to instantly enroll in the program through a web based interactive

online form.

Door to Door Canvassing

SDG&E continued to partner with third-party contractors to cover the service
territory, with a list of non-CARE customers in areas with potential for eligibility.
Burgers/Energy Save and Quallight both worked during parts of 2010. Their
representatives speak with customers about the CARE program and may assist
them in completing an application SDG&E enrolled 8,800 customers through

these personal visits.

Advertising: in 2010, advertising efforts included print, television, radio,

outdoor and online advertising.

Print

SDG&E ran CARE ads in 10 different publications, including both Spanish and
English publications. These ads ran throughout the months of August, September,

October and November.

Television
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3.

SDG&E aired fifteen-second and thirty-second television commercials on seven
English-language networks and four Spanish-language networks during the

months of July through December.

Radio
SDG&E sponsored traffic reports on over 25 English and Spanish radio stations,
with over 3,500 spots airing during the months of July through December.

Outdoor

Outdoor media was utilized in the form of bus shelter ads in 2010.
Advertisements were featured on approximately 55 bus shelters in targeted zip
codes throughout the SDG&E service area. These ads were displayed for a period
of 16 weeks during the last half of 2010.

Online

SDG&E’s online marketing tactics included online ads, publisher emails, search
marketing and social media. Online ads, such as standard display ads, interactive
rich media ads and text ads were featured on a variety of targeted web sites. In
addition, publisher emails were sent from sites, or “publishers” such as Career
Builder and Snag a Job. Customers choosing to “opt in” received special
messages about the CARE program. Paid search ads appeared on all the major
search engines, including Yahoo, Google and Bing. And social media efforts

included tweets about CARE on the SDG&E Twitter page.

Multi-lingual Advertising

In addition to Spanish and English media, SDG&E also launched an in-language
Asian campaign in 2010. The print ads ran in local Chinese, Vietnamese and

Filipino publications throughout February and March.

Community Outreach: In 2010, community outreach included participation in

community events, public speaking engagements and leveraging efforts with

-47 -



community and government agencies. These opportunities target a diverse multi-
lingual and multi-cultural audience including new immigrants, those with limited
English proficiency, seniors, and people with disabilities. Information on all
customer assistance programs; CARE, Energy Savings Assistance Program and
medical baseline is shared at these outreach events, including enrollment

opportunities and help in completing program applications.

Community Events

SDG&E and its partners participated in and sponsored a variety of local events to
educate low-income customers about assistance programs available to them and
assist with enrollment opportunities. SDG&E representatives participated in over
130 community events resulting in 1,548 CARE applications received . Sample

of events included the following by target audience:

Multi-lingual Multi-Cultural (includes Limited English Proficient):

¢ Philippine Independence Day Festival: This event was hosted by the

Aguinaldo Foundation whose goal is to build a museum and performing arts
center in an effort to share the Filipino’s roots, history and culture.

Approximately 1,000 people attended this event.

¢ Somalia Health Fair: SDG&E partnered with community agency Catholic

Charities of San Diego to share SDG&E’s customer assistance program

information. About 300 people were in attendance.

¢ Fiesta Del Sol: This street festival in the heart of San Diego’s Latino
community that celebrates the history, diverse cultures, and empowerment of
the people. The event’s attendance was estimated at 75,000. The event caught
local news media attention. SDG&E partnered with Casa Familiar, a

community agency, to promote SDG&E’s programs.

e San Diego Lantern Festival: The community of City Heights hosted a three-

day festive celebration in the Vietnamese business district. The approximate

- 48 -



attendance was 500 people and the event received local TV coverage. County

Supervisor Ron Roberts and Congresswoman Susan Davis attended the event.

e Native American Wellness Conference & Outreach Event: Barona Valley

Ranch hosted this event for the Southern Indian Health Council (SIHC). SIHC

is an organization committed to protecting and improving the physical, mental,
and spiritual health of the American Indian community. SIHC provides a
comprehensive range of professional health care and social services in a
manner respectful of Indian values and traditions. Approximately 300 people

attended this event.

Seniors and Disabled:

e Burn Institute: The Burn Institute hosted an event—the “Senior Smoke Alarm

Program,” which targeted seniors over 55 years old and disabled homeowners.
The program offered these customers a free smoke alarm for their home,
participants also received a resource folder which included applications for

CARE, the Energy Savings Assistance Program and Medical Baseline.

e Deaf Awareness Day (DAD) The Deaf Community Services, an organization

serving the needs of the deaf and the hard of hearing in San Diego sponsored
the DAD. This community event invited local organizations to host a full-day
observance of the language and heritage of the Deaf community and to foster
sensitivity to the unique and diverse needs of deaf, late-deafened, and hard of
hearing people. Smart Meter, Energy Efficiency and Customer Assistance
representatives were on hand to assist the 1,000 attendees. Three different
presentations on the customer assistance programs and fire preparedness were
provided by the SDG&E team; assisted by professional American Sign

Language translators.

City Council Members
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To promote general awareness and education, SDG&E CARE representatives
briefed City Councilmember Donna Frye and her staff about CARE and Energy

Savings Assistance Program participation within her district.

Marti Emerald: SDG&E CARE representatives made a presentation to City
Councilmember Emerald and her staff and to the Tierra Santa Village senior
community group regarding customer assistance programs. Over 40 members of
the community were in attendance. In addition, SDG&E partnered with Marti
Emerald’s office and the San Diego Food Bank on an outreach event at a Food

Bank community food drive at the Colina Del Sol Recreation Center.

Presentations

e Southern Indian Health Council, Food for Thought Meeting

SDG&E presented program information to 15 case workers who assist Native
American families in need and who qualify for customer assistance programs
through categorical enrollment because they receive Tribal TANF. The
council had case workers take program applications with them, to offer to their

families.

e Grossmont College Extended Opportunities Programs & Services

(EQPS): EOPS is a California State-funded program established to recruit,

enroll and retain college students who are identified as economically and
educationally disadvantaged. Participants are provided with a wide range of
support services to foster academic success. SDG&E was invited in the Spring
and Fall to speak to groups of approximately 50 students regarding SDG&E’s

customer assistance programs.

e Catholic Charities Refugee Orientation: Catholic Charities works with

refugees by assisting them to adapt to their new home and to seek economic
self-sufficiency and social integration. SDG&E attended a refugee orientation

meeting to inform the attendees about the SDG&E customer assistance
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programs. SDG&E intends to continue to be involved as more refugees enter

the service area.

e Neighborhood House Association (NHA) Senior Center: In conjunction

with the Black Nurses Association, SDG&E representatives presented
information and materials regarding the program to approximately 40 seniors.
NHA helps thousands of individuals and families improve their quality of life
by providing vital social services including employment, healthcare, child,

family and senior services.

Leveraging with Community Agencies

SDG&E leveraged the resources of 50 community-based organizations and faith
based agencies to enroll customers in the CARE program. These organizations
leveraged existing relationships with low-income clients to extend CARE
program benefits as part of their total assistance offering. As an incentive,
SDG&E paid these agencies for each enrollment generated. In 2010, 5,243 CARE

enrollments were generated as a result of agency relationships.

Leveraging with Bill Payment Locations

SDG&E leveraged the resources of bill payment locations to enroll customers in
the CARE program. Customer service representatives offered program benefits to
customers as they came in to pay their bills. Five offices are located in various
communities throughout the service area. In 2010, SDG&E enrolled 2,812
customers on the CARE program, out of the 3,707 applications collected from bill

payment offices.
Marketing screens promoting the CARE program were developed and

implemented for the ExpressPay machines and all receipts generated by them.

ExpressPay machines are an alternate payment option for customers.
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In addition, two authorized Alternate Payment Locations were enrolled as
capitation agencies. Alternate Payment Locations are businesses that accept

SDG&E bill payments.

Leveraging with Customer Contact and Field Employees

SDG&E’s 24-hour customer contact center continued to be a vital element in
offering and promoting the CARE program. Customers calling to establish
service or make payment arrangement receive a message informing them of the
availability of the program. Also, all customer service representatives (CSRs)
were informed of the CARE program and are trained to offer the program to non-
CARE customers who demonstrate trouble paying their SDG&E bill. Based on
the customer’s preference, CSRs mailed an application, directed the customer to
the CARE IVR enrollment line or assisted the customer with the CARE online
form. All customers who were placed on hold through the company IVR system
were advised of the program through a series of automated program messages. In
2010, over 6,500 English applications and 1,300 Spanish applications were
requested by customers while on hold with SDG&E’s IVR system. In addition,
SDG&E field collectors provide CARE applications when delivering notices to

customer facing disconnection.

2.4.2 Discuss the most effective outreach method, including a
discussion of how success is measured.

In 2010, CARE AVM telephone enrollment was the most successful CARE
outreach method utilized by SDG&E. AVM provided the greatest number of

enrollments, lowest cost, and was simple efficient outreach method to implement.

In 2010, over 18,000 customers enrolled in CARE using the AVM system, which
accounted for approximately 24% of the total CARE enrollments for the year. At
a cost of $0.13 per minute, the AV, campaigns allowed SDG&E to contact

thousands of customers in a short amount of time. Enrollment cost averaged
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approximately $6.50 per enrollment, compared to approximately $7.50 per
Capitation enrollment and $15.00 for door-to-door enrollments. The AVM
campaigns were also efficient because of the ease of launching the campaign as
well as processing the enrollments. The campaigns were launched and managed
using the vendor campaign management website. The results of every campaign
were retrieved using the same website and uploaded in SDG&E’s web based
enrollment and tracking system (CARE system). SDG&E mailed customers an

acceptance letter as a final confirmation in the process.

2.4.3 Discuss barriers to participation encountered during the reporting
period and steps taken to mitigate them.

Marketing to Cell Phones:

While AVM campaigns produced a large percentage of enrollments for the
program, federal telemarketing laws prohibit contact to customer’s cell telephone
numbers with marketing messages.”® For this reason, SDG&E’s policy prohibits
marketing the CARE program to cell telephones to avoid any violation of the

federal statute

Mitigation:

SDG&E’s campaign strategy throughout the year relied on AVM campaigns as
the first step in seeking enrollments. SDG&E utilized the contact information for
those customers that could not be contacted with AVM for other outreach
methods, such as direct mail, door-to-door and email campaigns. Each of these
outreach methods had their own individual successes, proving the strategy

worked well.

2% The Telephone Consumer Protection Act of 1991, 47 USC Sec. 227, has specific rules for automatic telephone
dialing systems, also known as “autodialers.” Except for emergency calls or calls made with the prior express
consent of the person being called, autodialers and any artificial or prerecorded voice messages may not be used to
contact numbers assigned to a wireless telephone service including both voice calls and text messages. See 47 USC
Sec. 227(b)(1)(A)(iii); and http://www.fcc.gov/cgb/consumerfacts/tcpa.html.
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2.4.4 Discuss how CARE customer data and other relevant program information

is shared by the utility with other utilities sharing its service territory

SDG&E and SoCalGas exchange a data file of the shared services territory in
Southern Orange County. SDG&E conducts a data match of all CARE customers
in that shared territory. If a customer is enrolled in the CARE Program at
SoCalGas and not at SDG&E they will then automatically be enrolled and the
reverse is done for SDG&E CARE customers.

2.4.5 Discuss how CARE customer data and other relevant program
information is shared within the utility, for example, between
its Energy Savings Assistance Program and other appropriate
low-income programs.

SDG&E’s Energy Savings Assistance Program provides recipients of Energy
Savings Assistance Program services with in-home energy education, including
CARE information and an opportunity to apply for CARE. A check box is
located on the weatherization assessment form that allows the customer to “opt
in" to the CARE program. The CARE program was able to extract from the
Energy Savings Assistance Program data management system 6,000 customers
who had indicated interest in CARE and were determined eligible for
participation based on income documentation provided as part of qualifying for
the Energy Savings Assistance Program. CARE enrollments from Energy Savings

Assistance Program totaled 2,453 in PY2010.
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2.4.6 Describe the efforts taken to reach and coordinate the CARE
program with other related low income programs to reach
eligible customers.

SDG&E’s outreach team works with CARE capitation agencies. When training is
provided regarding the CARE program for capitation purposes, Energy Savings

Assistance and Medical Baseline Programs are also included in the training.

2.4.7 Describe the process for cross-referral of low-income customers
between the utility and CSD. Describe how the utility’s CARE
customer discount information is provided to CSD for inclusion in its
federal funds leveraging application. (Note: These agreements are
limited to sharing 1-800 phone numbers with customers and
providing CARE benefit information for the federal fiscal year,
October 1 of the current year through September 30 of the
subsequent year. There are no tracking mechanisms in place to
determine how many customers contact the other programs or
actually become enrolled in other program(s) as a result of these
agreements.)

As part of SDG&E's leveraging agreement with the Department of Community
Services and Development (DCSD), SDG&E continues to promote the DCSD’s
Low Income Home Energy Assistance Program (LIHEAP) bill payment
assistance and weatherization services. SDG&E provides, on its applications and
other program materials, DCSD's telephone number for customers to call for
additional information. SDG&E CARE Processing staff also assists customers
calling regarding the CARE discount with information on how to receive bill

assistance through DCSD’s HEAP program.

2.4.8 Discuss any recommendations to improve cost-effectiveness,
processing of applications, or program delivery. Discuss methods
investigated or implemented by the utility or third parties under
contract to the utility to improve outreach and enrollment services to
non-participating households in the prior year. Provide cost-
effectiveness assessments, if available.
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SDG&E implemented two significant program enhancements to improve program
delivery, processing and cost effectiveness. In late May, SDG&E implemented a
CARE IVR for program enrollment and renewal. SDG&E quickly began
promoting the IVR on all CARE enrollment and renewal forms. SDG&E’s
Customer Contact Center promoted the IVR to customers calling requesting
enrollment information for the program. SDG&E also used the phone number on
targeted direct mail campaigns. SDG&E enrolled over 2,000 customers through
the IVR efforts during the program year.

SDG&E also implemented a processing queue for applications received from
customers going through a meter change. With the implementation of the Smart
Meters, the CARE processing group was receiving a significant number of
applications daily from customers with active account who had pending meter
changes. Due to the structure of the billing system, customers are not able to
enroll in CARE until their meter has been changed and they are ready for billing.
As a result, the CARE process staff had to manually review the applications to
ensure they were processed in a timely manner. The queue that was implemented
allowed processors to enter the customer enrollment information into the system;
the system then conducted a nightly attempt to process the document until it is
successful. Processors are able to file the applications once they are done
processing. A report is generated weekly to determine the status of the

applications to ensure all CARE applications have been timely processed.

2.5 Processing Care Applications

2.5.1 Describe the utility’s process for recertifying sub-metered tenants of
master-meter customers.

As part of its 2009-2011 CARE Application, SDG&E requested to change the
annual notification for sub-metered tenants to a two-year process in order to be
inline with the requirements for all individually metered CARE customers. Sub-

metered tenants were also made eligible for the four-year fixed income
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recertification period for those customers declaring their income was from, Social
Security or retirement accounts. This change was implemented in 2009, and
recertification for submetered tenants began in late 2010. This process differed
from the previous years in that sub-metered tenants were asked to recertify
according to their enrollment date (rather than all tenants being asked at one

time).

2.5.2 Describe any contracts the utility has with third parties to conduct
certification, recertification and/or verification on the utility’s behalf.
Describe how these third-party efforts compare to the utility’s efforts
in comparable customer segments, such as hard-to-reach or under-
served. Include comparisons of effectiveness and cost-effectiveness of
comparable customer segments, if available.

In 2010, SDG&E contracted with a third-party vendor to provide door-to door
enrollment services to non-participating customer. The partnership resulted in
8,800 CARE enrollments. The outreach areas were defined by SDG&E and
targeted hard-to-reach customer segments. The door-to-door efforts provide
opportunity for enrollment to customers who may not respond to traditional

outreach methods conducted by the SDG&E.

SDG&E also contracted with 2-1-1 San Diego to enroll customers on the
CARE program. 2-1-1 San Diego is a community disaster, health and
human services resource center providing information and referrals to
households that need assistance. 2-1-1 representatives are provided access
to an SDG&E database that provides them with the CARE status. They
cross check the system and offer CARE phone enrollment to those clients
not participating in CARE. They then input the data into the SDG&E
online form to complete the process. Through their referrals in 2010

1,890 customers were enrolled on CARE.
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2.6 Program Management

2.6.1 Discuss issues and/or events that significantly affected
program management in the reporting period and how these
were addressed.

There were no issues or events that significantly affected SDG&E’s CARE

program management in 2010.

CARE Expansion Program
Participating Facilities by Month
2010 Residential Commercial Total Residential Commercial Total
Gas Gas Gas Electric Electric Electric
Facilities Facilities Facilities Facilities Facilities Facilities
January 351 147 498 542 239 781
February 348 147 495 540 239 779
March 346 146 492 534 239 773
April 321 139 460 503 210 713
May 229 100 329 418 133 551
June 229 100 329 418 131 549
July 226 104 330 413 136 549
August 225 105 330 409 137 546
September 233 115 348 425 148 573
October 298 118 416 491 155 646
November 298 118 416 490 157 647
December 298 118 416 489 157 646
Total 3,402 1,457 4,859 5,672 2,081 7,107
3 CARE Expansion Program

3.1 Participant Information

3.1.1

Provide the total number of residential and/or commercial

facilities by month, by energy source for the reporting period.

3.1.1.1 State the total number of residents (excluding
caregivers) for residential facilities, and for
commercial facilities, by energy source, at year-end.
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3.2 Usage Information

3.2.1 Provide the average monthly usage by energy source per
residential facility and per commercial facility.

Type Residential Commercial
Gas 57 417
Electric 475 7233

3.3 Program Costs

3.3.1 Administrative Cost (Show the CARE Expansion Program’s
administrative cost by category)

3.3.1.1 Discount Information

3.3.1.2 State the average annual CARE discount received per
residential facility by energy source

Gas — $13.06
Electric — $16.46

3.3.1.3 State the average annual CARE discount received per
commerecial facility by energy source.

Gas- $63.92
Electric- $178.27

3.4 Outreach

3.4.1 Discuss utility outreach activities and those undertaken by
third parties on the utility’s behalf.

There were no third-party outreach activities conducted on the SDG&E’s behalf
during 2010.
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3.4.2 Discuss each of the following:

3.4.2.1 Discuss the most effective outreach method, including
a discussion of how success is measured.

In 2010 the most effective outreach method for the Expanded =~ CARE
program was through the Customer Contact Center and the CARE group.
Customers calling into both resources with questions were able to inquire
about the Expanded CARE program. CARE staff work closely with the
program and are able to answer any questions and if requested mail an
Expanded CARE program application. Success is measured by the
number of facilities on the program and the number of facilities

recertifying each year.

3.4.2.2 Discuss how the CARE facility data and relevant
program information is shared by the utility with
other utilities sharing service territory.

SDG&E does not have any participating Expanded CARE facilities in its

shared service territory with SoCalGas.

3.4.2.3 Discuss barriers to participation encountered in the
prior year and steps taken to mitigate these, if
feasible, or not, if infeasible.
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During the bi-annual renewal period, SDG&E encountered heavy
turn-around in management within the agencies that caused

delayed response in the submission of the applications.

3.4.3 Discuss any recommendations to improve the cost-
effectiveness, processing of applications, or program delivery.
Discuss methods investigated or implemented by the utility or
third parties on the utility’s behalf to improve outreach and
enrollment services to non-participating facilities in the prior
year. Provide cost- effectiveness assessments, if available.

There are significant challenges with implementing cost-effectiveness processes
for Expanded CARE. SDG&E has explored implementing an internet enrollment
process for Expanded CARE facilities but has encountered challenges related to

satellite facilities ability to qualify under the main facility.

3.5 Program Management

3.5.1 Discuss issues and/or events that significantly affected
program management in the reporting period and how these
were addressed.

In its 2009-2011 CARE program application, SDG&E requested to change the
recertification period for Expanded CARE facilities from a one-year process to a
two-year process, in line with the individually metered residential accounts. In
March of 2010, SDG&E conducted the first renewal request since the change
was implemented. There were no significant issues related to this

implementation of this change.

4. Fund Shifting

4.1.1 Report Energy Savings Assistance Program fund shifting activity that
falls within rules laid out in Section 20.1 of D. 08-11-031

SDG&E had over expenditures in the following budget categories:
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Gas Appliances (104%)

e  Weatherization (145%)

e  Outreach and Assessment (153%)

e Inspections (104%)

e  Marketing (101%)
SDG&E utilized unspent funds from 2009 for the increased costs incurred for the
Weatherization and the Outreach and Assessment subcategories. This activity
was reported in SDG&E’s October monthly report27. In addition to using carry
forward funds, SDG&E used carry back funds to cover remaining over expenses
in the Weatherization subcategory.
In December 2010, the Gas Appliance budget subcategory ran over and
shortfalls were covered by carry forward funds. Over expenditures in the Gas
Appliance category are associated with an increase in the number of furnace
repairs and replacements conducted in 2010. The 2010 budget allocation for
furnace measures (repair and replacement, and clean and tune) was based on
three and five year average installation frequencies. However, more Energy
Savings Assistance Program customers required furnace measures than was

projected.

The Inspections, and Marketing budget categories ran over in December 2010.
Over expenditures in the Inspection and Marketing categories are associated with
the increase in enrollments. The 2010 budget allocation for these categories was
based on 20,384 homes treated. To address the budget shortfalls in the areas
noted, SDG&E used carry forward funds —as it did with the Weatherization,
Outreach and Assessment, and Gas Appliances subcategories. All Energy
Savings Assistance Program Fund Shifting is authorized through D. 08-11-031

as modified by D. 10-10-008. See Energy Savings Assistance Program Table 19.

4.1.2 Report CARE fund shifting activity that falls within rules laid out in
Section 20.1 of D. 08-11-031
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There was no fund shifting in PY2010.

4.1.3 Was there any Energy Savings Assistance Program or CARE fund
shifting activity that occurred that falls OUTSIDE the rules laid out
in Section 20.1 of D. 08-11-031?

No.
3. Commonly Used Acronyms
CARE California Alternate Rates for Energy
CBO Community Based Organization
CFL Compact Fluorescent Lamp
CPUC California Public Utility Commission
CSI California Solar Initiative
D. Decision
DCSD California Department of Community Services and Development
DDTP Deaf and Disabled Telecommunications Program
DRP Demand Response Program
DSM Demand Side Management
EE Energy Efficiency
FERA Family Electric Rate Assistance
HEAT Home Energy Assistance Tracking
10U Investor Owned Utilities
kW Kilowatt
kWh Kilowatt hour
LIEE Low Income Energy Efficiency (program)
LIHEAP Low Income Home Energy Assistance Program
MOU Memorandum of Understanding
mW Megawatt
mWh Megawatt hour
NGAT Natural Gas Appliance Testing
OP Ordering Paragraph
PEV Post Enrollment Verification
PFM Petition for Modification
PG&E Pacific Gas and Electric Company
PPP Public Purpose Program
PY Program Year
SCE Southern California Edison Company
SDG&E San Diego Gas & Electric Company
SoCalGas Southern California Gas Company
TDD Telecommunication Device for the Deaf
TRC Total Resource Cost

2T October 2010, Section 1.1.1
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ucC Utility Cost

SSI Social Security Income

SSD Social Security Disability

SSp Social Security Pension
Appendix:

6.1. Energy Savings Assistance Program Tables

Energy Savings Assistance Program- Table 1- Overall Program Expenses

Energy Savings Assistance Program- Table 2- Expenses & Energy Savings by
Measures Installed

Energy Savings Assistance Program- Table 3- Cost Effectiveness
Energy Savings Assistance Program- Table 4- Penetration

Energy Savings Assistance Program- Table 5- Direct Purchases & Installation
Contractors

Energy Savings Assistance Program- Table 6- Installation Cost of Program
Installation Contractors

Energy Savings Assistance Program- Table 7- Expenditures by Cost Elements
Energy Savings Assistance Program- Table 8- Detail by Housing Type and Source
Energy Savings Assistance Program- Table 9- Life Cycle Bill Savings by Measure

Energy Savings Assistance Program- Table 10- Energy Rate Used for Bill Savings
Calculations
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Energy Savings Assistance Program- Table 11- Bill Savings Calculations by Program
Year

Energy Savings Assistance Program- Table 12- Whole Neighborhood Approach

Energy Savings Assistance Program- Table 13- Categorical Enrollment
Energy Savings Assistance Program- Table 14- Leveraging

Energy Savings Assistance Program- Table 15- Integration

Energy Savings Assistance Program- Table 16- Lighting

Energy Savings Assistance Program- Table 17- Studies & Pilots
Energy Savings Assistance Program- Table 18- “Add Back™ Measures
Energy Savings Assistance Program- Table 19- Fund Shifting

6.2. CARE Tables

CARE- Table 1- CARE Overall Program Expenses
CARE- Table 2- CARE Enrollment, Recertification, Attrition, and Penetration
CARE- Table 3- CARE Verification

CARE- Table 4- Self Certification and Re-Certification
CARE- Table 5- Enrollment by County

CARE- Table 6- Recertification Results

CARE- Table 7- Capitation Contractors

CARE- Table 8- Participants per Month Fund Shifting
CARE- Table 9- Average Monthly Usage & Bill
CARE- Table 10- CARE Surcharge & Revenue
CARE- Table 11- CARE Capitation Applications
CARE- Table 12- CARE Expansion Program

CARE- Table 13- CARE Fund Shifting
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Energy Savings Assistance Program Table 1
Energy Savings Assistance Program Overall Program Expenses
SAN DIEGO GAS & ELECTRIC COMPANY

2010 Authorized Budget

2010 Annual Expenses

% of 2010 Budget Spent

Energy Savings Assistance Elec & Gas Elec & Gas

Program: Electric Authorized Electric Gas Spent Electric| Gas |Elec & Gas
- Gas Appliances $ - 1% 2317927|$ 2317,927]$¢ - 1% 2410187[$ 2,410,187 104% 104%;
- Electric Appliances $ 8,190,025 ($ - 1% 8190,025]8$ 4,317,931]$ - |$ 4317931 53% 53%
- Weatherization - 4,198,133 4,198,133 - 6,089,746 6,089,746 145% 145%,
- Outreach and A 1t 974,610 974,610 1,949,220 1,493,926 1,493,926 2,987,851 153%| 153% 153%
- In Home Energy Education 593,531 593,531 1,187,062 218,796 218,796 437,593 37%|  37% 37%)
- Education Workshops - - - - - -

- Pilot $ 77,731 $ 77,731 [$ 155462 |$ 51,227 ($ 51,227 | $ 102,453 66%)| 66% 66%
Energy Efficiency TOTAL $ 9,835897 % 8,161,932 $ 17,997,829 | § 6,081,880 { $ 10,263,882 | $ 16,345,762 62%| 126% 91%]

i3

;rra|n|ng Center

s

$ - 19 - 18 - 18 - |$ - 18 -
Inspections $ 30411 (8 304118 60,821]$ 31509|$% 31509 [$ 63,018 | 104%| 104% 104%
Marketing $  409719($  400719[$ = 819437|$ 412067 |$ 412067 |$  824,134| 101%|_101% 101%
M&E Studies $ 42,042 8§ 42,042 [ $ 8408418 17.0011$% 17,001 $ 34,002 40%|  40% 40%
Regulatory Compliance $ 139362 |$ 139,362 [$  278,723]1$ 87208} % 87,2071$% 174415 63%| _63% 63%
General Administration $ 9490841% 949,084 |$ 1898167 |$ 715438 |$ $ 1,430,776 75%|  75% 75%)|
CPUC Energy Division $ 22474 | $ 22,474 | $ $ 9,208 | $ $ 18,415 41%)|  41% 41%

Indirect Costs

e
11,428,987

18,890,522

NGAT Costs

342,564 | §

342,564

Bar Chart 1- Total Spent versus Authorized by Category

$10,000,000

$9,000,000

$8,000,000
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Energy Savings Assistance Program Table 2
Energy Savings Assi Program Exp and Energy Savings by Measures installed
SAN DIEGO GAS & ELECTRIC COMPANY

BY Comploted & E -7
Quantity kWh kw Therms
Installed

% of Expenditure

Measures
R

Furnaces

Cooling Measures’:
A/C Replacement - Room
A/C Replacement - Central
A/C Tune-up - Central

$ 453,806
. $ N
$ 5,000

A/C Services - Central
Heat Pump
Evaporative Coolers
Evaporative Cooler Maintenance

f ‘8 Space Conditioring: i :
Envelope and Air Sealing Measures 191,673 - 46,451 3,433,315
Duct Sealing 41,175 - 14,051 90,693
Attic Insulation 2482 AS:
Water Heating. - : T
Water Heater Conservation Measures 43 $ 1,281,788 8%
Water Heater Repl - Gas - 8711 $ 65,280 0%
Water Heater Repl; ent - Electric - 0 - 0%
Tankless Water Heater - Gas - [ - 0%

Tankless Water Heater - Electric

Lighting Measures 7 & ; B i
CFLs Each 110,806 772, 0 700,180 4%

Interior Hard wired CFL fixtures Each 11,313 721,769 - 0 828,195 5%

Exterior Hard wired CFL fixtures 2 “Each 3,537 [i - 0 190,593 1%
Torchiere 8,994 0

1,717,854

efrigeratora’
Refrigerators -Primary Each 1,953 1,458,683 248 0
Refrigerators - Secondary
PaotPuimip:

Pool Pumps

N - — =

Forced Air Unit Standing Pilot Change Out

Furnace Clean and Tune

High Efficiency Clothes Washer Each 19,810 - 34,595 4%
Microwave Each 498,658 - 0 0%
Thermostatic Shower Valve Each 6,676 114,513 - 86,890 2%
LED Night Lights Each 49,713 508,067 - 0 1%

Home 0 0 - 0 - 0%
Interior Hard wired CFL fixtures Each Q 0 - 0 - 0%
Ceiling Fans Each 0 0 - 0 - 0%
In-Home Display Each 0 [1] - 0 - 0%
Programmable Controllable Thermostat Each 0 0 - 1] - 0%
Forced Air Unit Each 0 0 - 0 - 0%
Microwave Each 0 0 - 0 - 0%
High Efficiency Clot 0 0 ] 0%

hes Washer Each
Cugtomer Enrollimient st ; ) R
Outreach & A it Home

S 2,988,141.52 18%

o
=]

In-Home Education Home 0 - ofs$ 437,522 3%
Participant 0 0 ol$ -

Education Workshops

7,277,554 425,634 16,240,617

Homes Treated

- Single Family Homes Treated Home
- Muiti-family Homes Treated Home
- Mobile Homes Treated Home
- Total Number of Homes Treated Home
# Eligible Homes to be Treated for PY* Home
% OF Homes Treated %

- Total Master-Metered Homes Treated Home

' Based on Attachment H of D0811031
2 Savings for Exterior lamps are included with CFLs

PIE CHART 1- Exp by M c y

SDGR&E Expenses by Measure Category

$936,437
$458,806

M Heating Systems

M Cooling Measures

A Infiltration & Space Condltioning
W Water Heating Measures

W Lighting Measures
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PY 2010 Energy Savings Assistance Program Annual Report

Energy Savings Assistance Program Table 4
Energy Savings Assistance Program PENETRATION

SAN DIEGO GAS & ELECTRIC COMPANY

Current Year Penetration Rate for

Customer Housing Type # Homes Treated Homes Treated
Gas and Electric Customers B
Owners - Total 5,896 |

Single Family 4,544

Multi Family 391

Mobile Homes 961
Renters - Total 14,908

Single Family 5,195 [

Muiti Family 9,672 |

Mobile Homes . 41
Electric Customers (only) B
Owners - Total 317 |

Single Family 219

Multi Family 26

Mobile Homes 72
Renters - Total 472

Single Family 181

Multi Family 291

Mobile Homes -

Gas Customers (only)

Owners - Total

Single Family -

Multi Family -

Mobile Homes -

Renters - Total

Single Family

Multi Family -

Mobile Homes -

Total Homes Treated in PY

21,593

Total Homes Eligible in PY’

20,384

* Based on Attachment H of D0811031

Penetration Histol

Year?

Homes Treated

2002

Estimated Eligible in Current Year

Current Year Penetration
Rate for Homes Treated

Ineligible & Unwilling?

14,089

2003

15,706

2004

14,897

2005

11,254

2006

13,771

2007

13,074

2008

20,804

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

Total Homes Treated since 2002

24,493

2 Homes treated since 2002 are reported to track progress toward meeting the 2020 Programmatic Initiative
3 Includes refused, over income and customers unable to provide income documentation. SDG&E began tracking inelilgible and unwilling in 2009.

Year

Utility in Shared
Service Territory

Eligible Households in
Shared Service
Territory

Eligible households treated by
both utilities in shared service
territory

2010

Southern California
Gas Company

14,873

80
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PY 2010 Energy Savings Assistance Program Annual Report
Energy Savings Assistance Program Table 7
Expenditures by Cost Elements
SAN DIEGO GAS & ELECTRIC COMPANY

| 2009 Expenditures Recorded by Cost Element
Energy Savings Assistance

Program: Contract®

Energy Efficiency S

- Gas Appliances $ - $ - $ 2410187 | $ 2,410,187
- Electric Appliances $ - $ - 3 4317,931 | $ 4,317,931
- Weatherization $ - $ - $ 6,089,746 | $ 6,089,746
- Outreach and Assessment $ - $ - $ 2987851 | $ 2,987,851
- In Home Energy Education $ - $ - $ 437,593 | $ 437,593
- Education Workshops $ - $ - $ - $ -

- Pilot 3 - Is 102,453 | $ - s 102,453
Energy Efficiency TOT, $ -1 102,453 | $ 16,243,309 | $ 16,345,762
B T e £ 3 A

'Training Center

$ - 18 - 18 -
Inspections $ 62,785 | $ 2338 63,018
Marketing S - s 824,134 | § 824,134
M&E Studies $ - |s 34,0028 34,002
Regulatory Compliance $ 155,076 | $ 19339 | % 174,415
General Administration 5 1,176,693 | $ 254,083 | $ 1430776
CPUC Energy Division $ - $ 18415 | $ 5

A i
: SR
TOTAL PROGRAM COSTS 1,394,554 | $ 1,252,660 18,890,522
'Define Labor Utility staff labor including iabor indirects (vacation and sick leave, payroll taxes, and affiliate labor indirects)
2Define Non-Labor All other non-labor costs excluding contractor costs defined below.

*Define Contractor Expenses associated with contractor installations, Weatherization, Outreach and Assessment, and In Home Energy Education services.
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Energy Savings Assistance Program Table 8
Detail by Housing Type and Source
SAN DIEGO GAS & ELECTRIC COMPANY

* Thousands of Therms
! Excluding indirect program costs
2 Based on Attachment H of D0811031

2010 Energy Savings
" 2010 2010 Households 2009 Households
. (mWh) | MW | (mTherm?) Expenses’ Treated Eligible

Customer Housing Type

Gas and Electric Customers - . ;

Owners - Total 2,219 | _0.20 205 5,648,786 47,759
Single Family 1,860 | 0.16 178 4,772,781 39,976
Multi Family 114 | 0.01 4 145,113 2,220
Mobile Homes 245 | 0.03 23 730,892 5,563

Renters - Total 4,556 | 0.31 220 6,831,553 94,404
Single Family 1,917 0.16 145 3,684,400 39,825
Muiti Family 2626 | 0.15 75 3,124,328 54,376
Mobile Homes 14| 0.00 1 22,825 203

|Electric Customers {only) : T, R, R

Owners - Total 194 | 0.02 0 129,972 1,862 [*
Single Family 155| 0.01 0 101,616 §
Multi Family 2 0.00 - 18,904
Mobile Homes 1 0.00 - ,453

Renters - Total 301 0.03 0 203,99
Single Family 163 | 0.02 0 100,866
Multi Family 145 0.01 0 103,125
Mobile Homes $ -

Gas Customers (only)

Owners - Total - - 0 650
Single Family - - - -
Multi Famik - - - -
Mobile Homes - 1 - 0 650

Renters - Total -
Single Family - - - -
Multi Family - - - -
Mobile Homes - - - -

Total Homes Treated in PY 21,593 i

Total Homes Eligible in PY? 20,384 | i &
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Energy Savings Assistance Program Table 9
Life Cycle Bill Savings by Measure
SAN DIEGO GAS & ELECTRIC COMPANY

Measure Description

PY
Number
Installed

Per Measure
Electric
Impact -
Average

(kWh)

Per
Measure
Gas Impact
(Therms)

Effective
Useful
Life
(EUL)

2010
Total
Measure
Life Cycle
Bill Savings

eptcn -vRoorn

Envelope and Air Seallnq Measures

Duct Sealing

742

Attlclnsulatlon __

499 0 15 34,697

A/C Replacement - Central 0 0 0 0
A/C Tune-up - Central 40 0 10 8,085
A/C Services - Central 0 0
Heat Pump 0 0
Evaporative Coolers 0 0
Eva oratlve Cooler Malntenance 0 0

3

19

35

Water Heater Conservatlon Measures 17,330 11 11 8 1,449,053
Water Heater Replacement - Gas 72 0 12 13 8,937
Water Heater Replacement - Electric 0 0 0 0 0
Tankless Water Heater - Gas 0 0 0 0 0
Tankless Water Heater Electrlc 0 0 0 0 0
CFLs 110,806 16 0 9 1,687,780
Interior Hard wired CFL fixtures 11,313 64 0 16 985,619
Exterior Hard wired CFL fixtures 3,537 0 0 0 -
Torchlere _ 8,994 191 0 9 1,538,485
Refrlqerators Prlmarv 1,953 747 0 15 1,907,719
Refrigerators - Secondary 0 0 0 0] 0

Pob wﬁ:vzmx e

Forced Air Un|t Standlnq Pilot Change Out 331 0 42 18 177,459
Furnace Clean and Tune 9,048 0 2 13 150,563
High Efficiency Clothes Washer 971 20 36 14 398,656
Microwave 714 698 0 15 652,163
Thermostatic Shower Valve 6,676 17 13 10 844,086
LED Night Lights 49,713 10 0 9 455,017

Occu ancy Sensor
S

A/C Tune up Centra!

0

Interior Hard wired CFL fixtures

Ceiling Fans

In-Home Display

Programmable Controllable Thermostat

Forced Air Unit

Microwave

High Efficiency Clothes Washer

(o] (o] (o] (o] [o] (o] (=] [e] &

(o] (o] (o] (o] o] (o)} (o] [o]

(o] (@] (o] (o] (o] (o] (o] (o]

(@] (o] () (@] (o] (] (e] (w]

Total Homes Served By the Program

1,593

Life Cycle Bill Savings Per Home

520

! Savings for Exterior lamps are included with CFLs



PY 2010 Energy Savings Assistance Program Annual Report
Energy Savings Assistance Program Table 10
Energy Rate Used for Bill Savings Calculations
SAN DIEGO GAS & ELECTRIC COMPANY

Year $/kWh [1] $/Therm
2010 $0.12 $1.04
2011 $0.12 ' $1.07
2012 $0.13 $1.10
2013 $0.13 $1.14
2014 $0.14 v $1.17
2015 $0.14 $1.21
2016 $0.14 $1.24
2017 $0.15 $1.28
2018 $0.15 ' $1.32
2019 $0.16 $1.36
2020 $0.16 $1.40
2021 $0.17 $1.44
2022 $0.17 $1.48
2023 $0.18 $1.53
2024 $0.18 $1.57
2025 $0.19 $1.62
2026 $0.19 $1.67
2027 $0.20 $1.72
2028 $0.20 $1.77
2029 $0.21 $1.82
2030 $0.22 $1.88
2031 $0.22 $1.93
2032 $0.23 $1.99
2033 $0.24 $2.05

. For 2010 average cost per kWh paid by participants. Cost is escalated 3% annually in
subsequent years



PY 2010 Energy Savings Assistance Program Annual Report
Energy Savings Assistance Program Table 11
Bill Savings Calculations by Program Year
SAN DIEGO GAS & ELECTRIC COMPANY

Per Home
Program Program Average
Lifecycle Bill Bill Savings/ Lifecycle Bill
Program Year | Program Costs Savings Cost Ratio Savings
2008 $ 16,420,247 | $ 8,908,748 0.54| $ 468
2009 $ 16,200,403 | $ 9,105,659 0.56| $ 435
2010 $ 18,890,522 | § 11,227,334 0.59] $ 520
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PY 2010 Energy Savings Assistance Program Annual Report
Energy Savings Assistance Program Table 13
Categorical Enroliment
SAN DIEGO GAS & ELECTRIC COMPANY

Type of Enroliment

Number of customers enrolled
Standard Enroliment

5,551
Categorical Eligibility 5,548
Self-Certification 10,478

Other* 16
Total number of customers enrolled 21,593
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2010 CARE Annual Report
CARE Table 1 - Overall Program Expenses
SAN DIEGO GAS & ELECTRIC

Standardized CARE Administrative Cost Reporting Categories
2010 Costs by Energy Source

Category Residential Expanded * Authorized
Electric Gas Electric Gas Total Budget

Outreach $ 1,397,190] $ 389,032] $ 18 1 $ 1,786,222| $ 1,611,634
Automatic Enrollment $ R K - $ 1 $ -8 1 $ -
Processing/ Certification/Verification $ 199,370] $ 55,822| $ -1 $ | $ 255,192 $ 222,967,
Information Technology / Programming $ 304,217] $ 84,514] $ 4% 13 388,731 $ 481,841
Pilots $ -1$ - $ R 1% ds |
Measurement & Evaluation $ -3 - $ 1% 1% - $ 4,160
Regulatory Compliance $ 113,487] $ 30,765] $ 48 -1 8§ 144,252) $ 190,205]
General Administration $ 318,704] $ 86,987] $ -1 $ |18 405,691 § 410,096
CPUC Energy Division $ 36,395 $ 9,898] $ 1§ -1 $ 46,293] $ 102,900
One E App $ 8 8 1% i ) 18 -
'TOTAL Program Costs 2,369,363 $ 3,023,803
AR AR bt R i : A
CARE Rate Discount $ 42,480,272] $ 12,478,425 | $ 7] § 48,492,992
Service Establishment Charge Discount $ $ -
TOTAL PROGRAM COSTS & CUSTOMER
DISCOUNTS $ 44,849,635] $ 13,135,443 $ 57,985,078 § 51,516,795
*Due to the relatively small dollar amount, SDG&E does not record the CARE E ion Program’s cost ly from the regular CARE program cost.
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2010 CARE Annual Report
CARE Table 4 - CARE Self-Certification and Self-Recertification Applications1
SAN DIEGO GAS & ELECTRIC

Pending/Never

Provided Received Approved Denied Completed Duplicates
Total| 3,079,601 185,186 157403 4409 32 7,504
Percentage 6.0% 850% | 2.4% 0.0% 4.1%

1
Includes sub-metered customers.

Any required corrections/adjustments are reported herein and supersede results reported in prior months and may reflect

YTD adjustments.
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2010 CARE Annual Report
CARE Table 7 - Capitation Contractors
SAN DIEGO GAS & ELECTRIC

Contractor Type
(Check one or more if applicable) Enrollments
Contractor Name Private | CBO WMDVBE LIHEAP Rural | Urban Total
AARP - Tax Aid X 0 0 0
ACCESS TO INDEPENDENCE OF SAN DIEGO X 0 4] 0
AFE X (4] 1 1
AFRICAN ALLIANCE 0 68 68
ALPHA KAPPA ALPHA HEAD START X 0 8 8
Alpha of San Diego X 0 0 0
American Red Cross X 0 1,305 1,305
Bayside Community Center X 0 10 10
Barrio Station 0 0 0
BOYS AND GIRLS CLUBS X 0 0 0
CAMPESINOS UNIDOS, INC X X 0 392 392
CASA FAMILIAR X 0 26 26
Cash Plus X 0 5 5
Catholic Charities X 0 119 119
CHICANO FEDERATION X 0 9 9
CHINESE SERVICE CENTER OF SAN DIEGO X 0 14 14
CHULA VISTA COMMUNITY COLLABORATIVE X 0 41 41
CITY HEIGHTS COMMUNITY DEVELOPMENT CORP X 0 2 2
CITY OF SAN DIEGO - Clairemont Community Center X 0 0 0
COMMUNITY ACTION PARTNERSHIP - Orange County X X Q0 Q0 0
Community Research Foundation X 0 2 2
COMMUNITY RESOURCE CENTER 0 0 0
Crisis House X 0 51 51
ELDER HELP OF SAN DIEGO 2009 X 0 3 3
EPISCOPAL COMMUNITY SERVICES X 0 6 6
Family Health Centers of San Diego X 0 22 22
Foster Lift X 0 34 34
Harmonium X o] 32 32
HEARTS AND HANDS TOGETHER X 0 15 15
HOME START 2009 X 0 34 34
HORN OF AFRICA X 0 7 7
INTERNATIONAL RESCUE COMMITTEE X 0 56 56
1IRAQI COMMUNITY SOCIAL SERVICES X 0 4 4
Julian Pathways X 0 0 0
KURISH HUMAN RIGHTS WATCH, INC 0 4 4
LA MAESTRA FAMILY CLINIC 2009 X 0 46 46
LEGAL AID SOCIETY OF SAN DIEGO, INC. 0 6 6
LUTHERAN SOCIAL SERVICES, INC X 0 0 0
MAAC PROJECT X X 0 374 374
MABUHAY ALLIANCE 0 5 5
MID CITY CHRISTIAN SERVICES 2009 X X 0 0 0
MONTE VISTA HIGH SCHOOL COMMUNITY RESOURCE CENTER X 0 1 1
|[MOUNTAIN HEALTH & COMMUNITY SERVICES, INC. X 0 0 0
Neighborhood Health Care X 0 298 298
NEIGHBORHOOD HOUSE 0 55 55
North County Community Services X 0 0 0
North County Health Project X 0 84 84
North County Interfaith X 0 9 9
North County Lifeline X 0 9 9
REBUILDING TOGETHER SAN DIEGO X 0 16 16
Salvation Army X 0 61 61
San Diego Food Bank X 0 2 2
San Diego State University X 0 1,214 1,214
SAN DIEGO YOUTH & COMMUNITY SERVICES X 0 0 0
San Ysidro Health Center X 0 545 545
SAY SAN DIEGO X 0 62 62
SCRIPPS HEALTH WIC X 0 78 78
SERVICENTRO SAN CLEMENTE, INC X 0 26 26
SOUTH BAY COMMUNITY SERVICES X 0 10 10
SOUTHERN CALIFORNIA TRIBAL CHAIRMEN'S ASSOCIATION X 0 6 [
TRINITY HOUSE 0 4 4
Turning the Hearts X 0 0 0
Union of Pan Asia Communities Counsel & Treatment X 0 4 4
Veteran's Village X 0 1 1
Vista Community Clinic X 0 22 22
'YMCA YOUTH AND FAMILY SERVICES X 0 17 17
Total Enroliments . 0 5,225 | 5225

Any required corrections/adjustments are reported herein and supersede results reported in prior months and may reflect YTD adjustments.
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2010 CARE Annual Report
CARE Table 9 - Average Monthly Usage & Bill
SAN DIEGO GAS & ELECTRIC

Average Monthly Gas / Electric Usage

Residential Non-CARE vs. CARE Customers’

Gas Therms Gas Therms
Customer Tier 1 Tier 2 Total
Non-CARE 241 7.0 31.1
CARE 19.7 4.8 24.5
Electric KWh Electric KWh
Customer Tier 1 Tier 2 Total
Non-CARE 287.3 220.9 508.1
CARE 278.8 123.6 402.4

Average Monthly Gas / Electric Bill

Residential Non-CARE vs. CARE Customers’

(Dollars per Customer)

Customer Gas Electric
Non-CARE $50.95 $95.90
CARE $21.88 $47.03

1

Excludes master-meter usage.




2010 CARE Annual Report
CARE Table 10- CARE Surcharge & Revenue

SAN DIEGO GAS & ELECTRIC

Electric

CARE Surcharge and Revenue Collected by Customer Class

Total CARE Percentage of

Surcharge CARE

Customer Average Monthly CARE Surcharge Revenue Surcharge

CARE Revenue

Class Surcharge | Monthly Bill | as Percent of Bill Collected Collected
Residential* $0.91 $93.00 1.00% $10,463,159 32.46%
Commercial $7.79 $642.00 1.20% $13,399,182 41.57%
Agricultural $11.15 $881.00 1.30% $520,819 1.62%
Large/Indust|  $944.48| $45,265.00 2.10% $7,851,494 24.36%

* Excludes CARE customers

GAS

CARE Surcharge and Revenue Collected by Customer Class

Total CARE Percentage of

Surcharge CARE

Customer Average Monthly CARE Surcharge Revenue Surcharge

CARE Revenue

Class Surcharge | Monthly Bill | as Percent of Bill Collected Collected
Residential $0.75 $32.00 2.30% $5,610,053 48.63%
Commercial $12.37 $309.00 4.00% $4,475,710 38.79%
Natural Gas Vehicle $849.84] $7,254.00 11.70% $271,948 2.36%
Industrial| $1,635.41 $5,232.00 31.30% $1,179,132 10.22%

NOTES:

Industrial includes both G-NT(D) and G-NT(T) and is net of volumes qualifying for G-COG.




2010 CARE Annual Report
CARE Table 11 - CARE Capitation Applications
SAN DIEGO GAS & ELECTRIC

CARE Capitation Applications

January 1, 2010 through December 31, 2010

Pending/
Total Never
Entity Received Approved Denied Completed
AFRICAN ALLIANCE 124 117 0 1
AKA HEAD START 16 14 0 0
AMERICAN RED CROSS WIC PROGRAM EL CAJON 302 262 16 2
AMERICAN RED CROSS WIC PROGRAM EUCLID 784 618 46 0
AMERICAN RED CROSS WiC PROGRAM LEMON GROVE 1,167 933 89 0
AMERICAN RED CROSS WIC PROGRAM LINDA VISTA 572 446 56 2
AMERICAN RED CROSS WIC PROGRAM OCEANSIDE 571 511 25 4
AMERICAN RED CROSS WIC PROGRAM SPRING VALLEY 494 405 38 1
AMERICAN RED CROSS WIC PROGRAM UNIVERSITY OFFICE 534 440 28 0
ATHLETES FOR EDUCATION 1 1 0 0
BARRIO STATION 3 3 0 0
BAYSIDE COMMUNITY CENTER 32 31 1 0
CAMPESINOS UNIDOS, INC 4,884 4,653 54 0
CASA FAMILIAR 126 112 7 0
CASH PLUS 23 19 2 1
CATHOLIC CHARITIES - Downtown 4 4 0 0
CATHOLIC CHARITIES - Mission Gorge 454 377 19 0
CHICANO FEDERATION 28 27 1 0
CHINESE SERVICE CENTER OF SAN DIEGO 54 47 4 0
CHULA VISTA COMMUNITY COLLABORATIVE 87 85 0 0
CITY HEIGHTS COMMUNITY DEVELOPMENT CORP 3 3 0 0
COMMUNITY ACTION PARTNERSHIP - Orange County 1 0 1 0
COMMUNITY RESEARCH FOUNDATION 3 3 0 0
CRISIS HOUSE 119 104 4 0
ELDER HELP OF SAN DIEGO 2009 4 4 0 0
EPISCOPAL COMMUNITY SERVICES 39 23 7 0
FAMILY HEALTH CENTER OF SD-BEACH AREA 28 26 1 0
FAMILY HEALTH CENTER OF SD-GROSSMONT 2009 33 33 0 0
FOSTER LIFT 79 71 0 1
H&R BLOCK - HEADQUARTERS 1 1 0 0
HARMONIUM 2009 194 182 5 0
HEARTS AND HANDS TOGETHER 59 54 2 0
HOME START 2010 167 131 10 2
HORN OF AFRICA 83 78 0 0
INTERNATIONAL RESCUE COMMITTEE 100 95 1 0
IRAQI COMMUNITY SOCIAL SERVICES 31 31 0 0
KURISH HUMAN RIGHTS WATCH, INC 12 12 0 0
LA MAESTRA FAMILY CLINIC 2009 292 257 12 0
LA MAESTRA FAMILY CLINIC EL CAJON 1 1 0 0
LEGAL AID SOCIETY OF SAN DIEGO, INC 1 1 0 0
LEGAL AID SOCIETY OF SAN DIEGO, INC 9 9 0 0
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2010 CARE Annual Report
CARE Table 11 - CARE Capitation Applications
SAN DIEGO GAS & ELECTRIC

CARE Capitation Applications

January 1, 2010 through December 31, 2010

Pending/
Total Never
Entity Received Approved Denied Completed

LEGAL AID SOCIETY OF SAN DIEGO, INC. 7 7 0 0
MAAC PROJECT 749 694 35 1
MABUHAY ALLIANCE 10 9 1 0
MONTE VISTA HIGH SCHOOL COMMUNITY RESOURCE CENTER 1 1 0 0
MOUNTAIN HEALTH & COMMUNITY SERVICES, INC. 1 0 0 0
NEIGHBORHOOD HEALTH CARE 323 279 22 0
NEIGHBORHOOD HEALTHCARE-EC 572 530 20 1
NEIGHBORHOOD HOUSE 290 206 26 0
NORTH COUNTY COMMUNITY SERVICES - FOOD BANK 1 1 0 0
NORTH COUNTY HEALTH PROJECT 130 121 6 0
NORTH COUNTY HEALTH PROJECT-WIC 62 59 1 0
NORTH COUNTY INTERFAITH COUNCIL - ESCONDIDO 12 12 0 0
NORTH COUNTY INTERFAITH COUNCIL - OCEANSIDE 1 1 0 0
NORTH COUNTY LIFELINE 25 22 0 0
REBUILDING TOGETHER SAN DIEGO 50 44 3 0
SALVATION ARMY - CHULA VISTA 17 15 1 0
SALVATION ARMY - EL CAJON 124 113 1 2
SALVATION ARMY - ESCONDIDO 47 43 1 1
SALVATION ARMY - KROC CENTER 50 47 2 0
SALVATION ARMY - OCEANSIDE 1 1 .0 0
SALVATION ARMY - SD CENTRE CITY 38 33 4 0
SAN DIEGO FOOD BANK 2 2 0 0
SAN DIEGO YOUTH & COMMUNITY SERVICES 1 1 0 0
SAN YSIDRO HEALTH CENTER - WIC - CHULA VISTA 2,937 1,748 444 1
SAN YSIDRO HEALTH CENTER - WIC-IMPERIAL BEACH 7 4 0 3
SAN YSIDRO HEALTH CENTER - WIC-NATIONAL CITY 74 26 17 0
SAN YSIDRO HEALTH CENTER CHULA VISTA FAMILY CLINIC 387 275 38 0
SAN YSIDRO HEALTH CLINIC - NATIONAL CITY 1 0 0 0
SAY SAN DIEGO 162 149 2 0
SCRIPPS HEALTH - CHULA VISTAWIC 45 42 3 0
SCRIPPS HEALTH - CITY HEIGHTS WELLNESS CENTER WIC 51 46 1 0
SCRIPPS HEALTH - PARADISE VALLEY HOSPITAL MOB WIC 24 24 0 0
SCRIPPS HEALTH WIC 193 170 10 0
SDSU / Chuta Vista WIC Office 384 298 40 0
SDSU / El Cajon WIC Office 334 296 22 0
SDSU / Escondido WIC Office 319 284 17 0
SDSU / Fallbrook WIC Office 178 143 24 0
SDSU / Genessee Ave WIC 242 219 10 0
SDSU / Mira Mesa WIC Office 354 304 28 0
SDSU / North Park WIC Office 407 344 37 0
SDSU / Southeast WIC Office 322 247 26 0
SDSU / Spring Valley WIC 140 119 7 0
SDSU / Vista WIC 417 304 42 0
SERVICENTRO SAN CLEMENTE, INC 75]. 71 0 0
SOUTH BAY COMMUNITY SERVICES 28 26 1 0
SOUTHERN CALIFORNIA TRIBAL CHAIRMEN'S ASSOCIATION 24 19 2 0
TRINITY HOUSE 7 5 1 0
Union of Pan Asia Communities Counsel & Treatment 18 16 0 0
VETERANS VILLAGE OF SAN DIEGO 1 1 0 0
VISTA COMMUNITY CLINIC 114 99 3 0
YMCA - BORDER 1 1 0 0
YMCA - ROBINSON 104 65 16 0
YMCA YOUTH AND FAMILY SERVICES 16 15 0 0
Grand Total 21,399 17,825 1,343 23
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2010 CARE Annual Report
CARE Table 12 - CARE Expansion Program
SAN DIEGO GAS & ELECTRIC

CARE Expansion Program

Participating Facilities by Month (Gas)

Participating Facilities by Month (Electric)

2010 CARE Residential | CARE Commercial CARE Residential | CARE Commercial
Facilities Facilities Total Facilities Facilities Total
January 351 147 498 542 239 781
February| 348 147 495 540 239 779
March 346 146 492 534 239 773
April 321 139 460 503 210 713
May]| 229 100 329 418 133 551
June 229 100 329 418 131 549
July, 226 104 330 413 136 549
August 225 105 330 409 137 546
September 233 115 348 425 148 573
QOctober 298 118 416 491 155 646
November 298 118 416 490 157 647
December| 298 118 416 489 157 646
CARE Expansion Program
Average Monthly Gas / Electric Usage”
Gas Electric
Customer Therms KWh
Residential
Facilities 57 475
Commercial
Facilities 417 7233
1 Excludes master meter usage.
CARE Expansion Program
CARE Expansion Self-Certification and Self-Recertification Applications
Pending/Never
Received Approved Denied Completed Duplicates
Total 648 591 2 55 0
Percentage 91% 0.34% 9.31% 0.00%
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1. BACKGROUND AND EXECUTIVE SUMMARY

This paper provides a comprehensive analysis of the “state of the art” in Non-Energy Benefits
(NEBSs), or traditionally-omitted positive and negative impacts from energy efficiency programs.
This paper also reports on the status and recommendations on estimation approaches for low
income programs in California. The authors reviewed more than 100 conference papers and
consultant reports, and interviewed scores of state and utility professionals to identify progress,
measurement approaches, policy issues, and regulatory treatments related to quantifying non-
energy benefits associated with energy efficiency interventions—with a focus on low income
programs.

Executive Summary

NEBs are an array of positive and negative effects of energy efficiency programs, beyond
energy and associated bill savings. Over the last 20 years, a wide range of NEBs have been
identified in studies™ Starting with work in the mid-1990s, the literature began to explore more
consistent measurement methods, and sort these benefits into three “perspectives” based on
the beneficiary of the effect—the utility or agency; society at-large, and the participant.?

Utility-Perspective NEBs: These are indirect costs or savings to the utility and its ratepayers.
They include bill payment improvements, infrastructure savings. The vast majority of initial work
on NEBs in the 1990s focused on utility perspective NEBs, particularly addressing topics related
to arrearage changes from low income programs. Significant impacts were attributed to the
programs (an average of about 20-25% reduction in arrearages); however, when valued for the
utility at carrying charges, these arrearage effects were small for each participant. Further, when
compared to the values associated with other benefit categories from the societal and
participant perspective, the arrearage and debt/financial benefits from programs represented a
small fraction of overall NEBs. There is a fair number of utility-perspective NEBs that are not
addressed in the literature. These include:

e Line loss reductions. These may be addressed within some cost-effectiveness
computations, but not universally, and the values are not clearly called out as an impact of
the programs.

¢ Time of day/capacity impacts/avoided infrastructure. This is very important. However, it
may be that the estimates associated with demand response programs may currently be
considered direct impacts, rather than NEBs. There are effects associated with a wide
array of programs, and these indirect benefits are valuable, however, it can be debated
whether they fall into NEB or energy effect categories.

e Insurance impacts. These impacts cover the utility’s costs for deductibles or for self-
insurance from avoided emergency incidents that may be avoided through pro-active
program retrofits and other program actions.

1 See TecMarket Works, Skumatz, and Megdal, 2001 for a review of the early literature.
2 These perspectives might be re-ordered from the large to the small (society, utilty, participant), but order does not affect the
results or discussion.
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Societal-Perspective Impacts: These impacts are indirect program effects beyond those
realized by utilities, their ratepayers, or program participants, but accrue to society at large. The
literature focuses on several potential societal effects:

o Emissions: Consistent, defensible, and more readily-implemented modeling approaches
have been developed to estimate these effects. This is a significant improvement over
work available for the 2002 Low Income Public Purpose Test (LIPPT) analysis. (Note that
for California (moving forward), the emissions computations are addressed through
avoided cost adders, and are not a focus for on-going work.)

o Job creation / economic development: The literature shows significant impacts
associated with efficiency programs which vary depending on the type of program
(weatherization and education programs are more labor intensive than appliance
replacement programs), region, and local industry mix. Most researchers rely on third
party macsroeconomic input-output models to develop these estimates, with considerable
reliability.

o Hardship benefits: A few studies on low income programs have extended the estimation
of hardship values, measuring indicators of employment scores, family stability, mobility,
and reduced dependence on state benefits.

o Other: The health and safety impacts have been very sparsely studied, even though the
impacts on the health care system — including incidence of chronic illnesses, etc. - may in
fact be quite large. Infrastructure (water and power) and national security impacts are
gaining some attention. Few other societal impacts have been seriously measured.

Participant-Perspective NEBs: The most controversial types of NEBs are those that accrue to
the program participants. This is where factors like operations and maintenance, comfort,
productivity, “doing good for the environment” and others arise. Some lists include more than a
score individual benefit categories. Evaluators have tested more than eight main methods of
measuring these NEBs, with the literature focusing on a relatively small subset. Each method
has pros and cons, and a few studies have compared performance of different measurement
methods. The results show participant NEBs often exceed the value of the energy savings from
the program measures and researchers argue they merit continued analysis.

Policy Implications: The literature has examined the role of NEBs as important underlying
motivators improving program participation, or “uptake”, and demonstrated that NEB analysis
along the “delivery chain” for programs can identify weak links and barriers to program
implementation. In program design and evaluation, NEBs have been identified as useful in
marketing and targeting; messaging; program design and refinement; incentives development,
and benefit cost work. While most utilities and regulators do not treat NEBs formally, some
examine them for marketing purposes. A few include “easily computed” NEBs in formal
analyses (e.g., soap and water savings for washing machine programs).One utility includes
percentages of NEBs in various scenarios they present to the regulators. Although NEBs have a
wide array of potential applications, they have been used only sparingly by utilities and
regulators around the country because of concerns about measurement uncertainty.
Considerable debate has also arisen over the use—or lack of use—of NEBs in regulatory tests,
and whether improved tests would lead to better program selection. NEBs may reflect some of
the most important effects from energy efficiency measures and programs, and may especially
represent some of the most important outcomes for low-income strategies.

3 |t may be argued that these "net” jobs are a cost rather than a benefit associated with the program, depending on the context..
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Analysis:

The report examines advances and patterns in NEB estimation and results since the 2001 Low
Income Public Purpose Test (LIPPT) model was developed. This includes review of the results
from other low income programs, degree to which formal analysis of NEBs has been
incorporated into the program regulatory framework, and progress in specific NEB estimation
work.

Implications for Low Income Program NEBs Assessment in California: Early steps of the
project examined weaknesses in the current NEB modeling approach for low income programs
in California, and examined the literature for possible insight and solutions. Weak areas in the
current procedures include:
e A focus on participants and program-wide NEBs, rather than a measure basis;
¢ Complex and opaque procedures (and tracking / recordkeeping) for running scenarios,
especially when multiple alternatives for measures and climate zones are involved;
o Weak communication between the existing tool and other workarounds, models, and
spreadsheets that currently constitute part of the program planning / approval procedures;
¢ A need to update the tool to incorporate some needed measures, new research (and new
NEBSs), updated participant NEB research, and other enhancements;
e Holes in the tool, omitting some measures, omitting kW impacts;
e Development of better summaries of the results.

The analysis supported development of recommendations for relatively low-level efforts, and
more extensive research.

Basic / Low Level Efforts: These efforts focus on using existing research to either upgrade
the existing model or provide the underpinnings for a new tool to support enhanced estimates
and easier operation for required programmatic computations. These efforts include:

e Translating / associating NEB values to program measures;

e Assembling data entry and model “choice” work onto one sheet for each perspective, plus
an overall data entry sheet to facilitate scenarios, and to better track settings;
Incorporating methods for switching measures “in” and “out” of the scenario;

e Providing more straightforward summaries of the NEB results and their size relative to
other benefits;

o Upgrading several NEB categories to reflect progress in the literature ( economics,
participant NEBs (emissions might be included except that California addresses emissions
estimates through the avoided cost)

e Exploring more direct communication between the DEER database and the NEB
computations to reduce data entry work;

¢ Incorporating financial-based calculation approaches for several participant NEB
categories including measure lifetime and operations / maintenance, and compare the
results to survey-based results obtained in other studies.

Detailed Research: This research focuses on improving (and better proving) relationships
between NEBs and measures, identifying reliable estimation methods for key omitted NEBs,
and developing the simplest possible tool for estimating NEBs for California’s low income
programs. These efforts include:

e Conducting a participant / non-participant survey to estimate missing NEBs, identify the
most reliable method of measuring participant NEBs, exploring variations in NEBs in
relation to climate zones and demographics, and reliably demonstrating relationships
between measures and NEBs;
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e Conducting estimation / analysis work on potentially high value missing NEBs including
health impacts and safety effects, and peak / off-peak / kW effects.

e Conducting research on peak / off-peak and kW-related NEBs;

e Work with the utilities to identify a uniformly agreed method for measuring improvements in
“quality of life” or “household stability” —type metrics related to program goals, and
developing methods to estimate these impacts that can generate “buy in” from the relevant
stakeholders;

o Develop a revised, more user-friendly, but credible / flexible, multi-year estimating tool for
computing NEBs for Low Income Program measures, considering possibly a “Deemed”
NEB tool, an “adder”, a hybrid, or other (possibly DEER value), and a convenient way to
link E3, DEER, and other tools.
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2. NEB BACKGROUND AND ESTIMATION METHODS

Most projects that result in energy savings also have an associated array of non-energy costs
and benefits. These costs and benefits generally include a financial impact (e.g., the project’s
capital cost or its energy and maintenance savings), or have a non-financial or intangible impact
(e.g., decrease in aesthetics or an improvement in comfort). Non-energy benefits are generally
defined as any real or perceived, financial or intangible benefit accrued by a project and not
reflected in energy savings (BC Hydro 2008). They are effects that are omitted from traditional
energy program evaluation work, which focuses on impacts on energy savings.

Non-energy benefits (NEBs)* or non-energy impacts (NEIs), given their more indirect nature, are
relatively hard to measure (HTM)® effects. As a consequence, they may also tend to be prone to
more uncertainty than some other measurements associated with energy efficiency programs.
The level of effort spent on estimating these effects should be somewhat proportionate with their
potential impact on decisions about programs or energy efficiency interventions. This paper
addresses several key topics:

e Types of NEBs;

e Methods and progress in NEB measurement / analysis;

e Status of NEB estimation in Low Income programs,;

e Current and potential applications of NEBs in program, policy, and regulatory arena.

2.1 Background

A significant body of work has developed around recognizing and measuring non-energy
benefits® (NEBs). Over the last 20 years, a wide range of NEBs have been identified in
studies”’. Early publications focused on enumerating potential categories of benefits or
theoretical discussions (Mills and Rosenfeld 1994, Flanagan 1995 and many others), but
quantitative work was scarce. The early work in NEBs was applied to low income programs—
perhaps because effects beyond energy savings were commonly included as part of the list of
goals for these types of programs. The best early quantitative work was conducted in
association with two programs, the nationwide Weatherization Assistance Project (Brown et.al.
1993) and a Colorado homes program (Magouirk 1995). Brown examined several NEBs related
to property values, reduced fires, reduced arrearages, tax and economic benefits and
environmental externalities. Magouirk included estimates of a broader list of impacts from

4 Non-energy benefits (NEB) have been called non-energy benefits, non-energy effects, non-energy impacts, indirect effects, and
other terms. The first major term applied to the research was “non-energy benefits” (NEBs). As long as we understand the
definition — largely that both positive and negative effects are implied -- the term NEBs will be used in this paper because it
assures that the historical literature is not lost. We argue that those researchers that initially identified the concept retain naming
rights. None of the new research rebranding the name has changed the meaning of the concept. It also retains credit where
credit is due for developing the concept.

5 Megdal associated this "hard to measure” language with NEBs in several works.

6 Literature review adapted from Skumatz, ” Zero and Low Energy Homes in New Zealand: The Value of Non-Energy Benefits
and Their Use in Attracting Homeowners ”, ECEEE 2007.

7 A detailed literature review covering more than 300 studies is included in TecMarket Works, Skumatz, and Megdal, 2001.
Versions are included in earlier studies including the following (Skumatz 1997, Skumatz and Dickerson1998, Weitzel and
Skumatz 2001, and other subsequent studies).
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emergency gas service calls, payment-related effects, and other effects, and did so in a fairly
systematic manner. These studies provided useful early estimates of NEBs, but suffered from
several problems.

Each study estimated benefits in only a scattering of topics, mixed benefits that accrued to
different beneficiaries, and used different “units,” with some benefits expressed in net
present value and others in cash-flow terms (although Magouirk provided measurements
in more consistent units)

All the benefits were computed using data from secondary sources, which severely limited
the array of benefit categories that could be estimated or attributed to a particular
program.

Categorization, Causes, and Uses of NEBs

Starting with work in the mid-1990s, the literature began to explore more consistent
measurement methods, and sort these benefits into three “perspectives” based on the
beneficiary of the effect —utility/agency; society, and participant.® Each is described in more
detail in Table 2.1 below.

Considerations for Appropriate Attribution of NEB Impacts

The following is a list of basic issues to be considered in assessing and attributing NEB effects
to EE interventions.:

Redundancy in sources or categories: Similarly-named benefits can arise in multiple
perspectives without being redundant. For example, fewer billing-related calls to a utility
save money and time for both the utility and the household making the call. These are
distinct impacts. Of course, each needs to be valued in terms appropriate to that
beneficiary, and the number of subsets of different perspectives and benefit categories
that are included in a computation depends on what is appropriate for that specific
application (e.g. particular benefit-cost tests, etc.).

“Net” Effects: NEBS may be positive or negative, and the “net” effects may also be
positive or negative. Negative benefits can be interpreted as barriers in some applications.

“Net” of standard equipment choices: WWhen NEBs are applied to energy efficiency
programs, it is critical that the impact be measured above and beyond the base of what
would happen without the program—specifically, the (presumably, standard efficiency)
equipment that would be selected without the program.

“Net” of free riders: To the extent that the interest is in NEBs that are attributable to the
program above and beyond what would have happened without the intervention, the
NEBs would have a free ridership (and potentially spillover) factor applied.

Minimizing Overlap/Double Counting: The drivers for NEB effects tend to emanate from
a limited number of key impacts associated with energy efficient equipment. Multiple,
closely related benefits and impacts could be measured, but it is likely the individual
benefits might be difficult for participants to separately measure or assign value to each

8 Initiated in Skumatz 1997 and described in detail in subsequent research,and repeated in Amann, 2006.

Skumatz Economic Research Associates and The Cadmus Group “NEBs: ... LIEE in CA” Revised Draft 6



effect. Too many categories of impacts exacerbate the problem of overlap and double-
counting.

Table 2.1 Summary of NEBs Accruing from Three Perspectives

Overall Description

Key “Drivers”

Specific Examples

Uses / Applications

Utility / These are incremental e  Financial burden Changes in bad debt written Current: Few.
Agency / positive or negative impacts | ¢  Debt collection off; changes in carrying costs Some used to
Ratepayer | from initiatives that affect efforts on balances; labor and other suggest targeting of
Effects ratepayers and utiliiesand | o  Emergencies and/or | changes from changes in bill- | bill-payment problem
reduce revenue insurance and collection-related calls / customers.
requirements. These effects | o T&D, power quality | activities; changes in shut-offs
are generally valued at and reliability / reconnects; changes in line Potential:
utility (marginal) costs. They | 4  sybsidies and losses from power through Regulatory tests.
vary by type of participant transfers lines; outage frequency /
(residential, low income, duration; many others
commercial), by overall
energy savings and
peak/non-peak timing and
other factors.
Societal Incremental non-energy e  Economic Economic output changes; job | Current: A few
Effects impacts from initiatives that development/job creation; changes in utilities and agencies
affect the greater society or creation multiplier greenhouse gas (GHG) use deemed
that cannot be attributed effects emissions; infrastructure multipliers for GHG
directly to utility/ratepayers e  Environmental, savings for energy, water, emissions or avoided
or participants. These including emissions | waste water, etc.; fish and environmental
effects are valued as e Health other environmental effects; effects. At least one
appropriate to the benefit e  Taximpacts assessment of energy presents fraction of
category. They vary e Water and other vulnerability, others. environmental and
significantly based on local resource use economic benefits as
economy, generation mix, : : part of “scenarios”
peak/non-peak program * National security for B/C tests and
effects, and other factors. portfolio analysis.
Potential: TRC
Participant | Incremental non-energy e Payments and Change in ability to understand / Current; Program
/ “User” effects from initiatives that collection control energy usage; changes in | marketing (limited),
Effects affect those using the e  Education 2;’2':&’ ;‘; %ﬁf;:;?gfjcglggins project screen
Ceyondenergyor il | o poldngslook | isues;chanos nimerupons | g SR,
y 9y e Health service (shutoff, etc.); changes in ys o
savings. These effects are | o Equipment other bills (water, etc.); changes in | SOme in modified
valued in terms relevant to servicelproductivity | property value; changes in health TRCs when NEBs
the participant. They vary by (comfort, effects; direct/indirect changes in readily measurable.

user and by program and
initiative (specific measures
installed,
education/outreach,
weather, etc.).

maintenance, etc.)
Other utilities /
resources (water,
etc.)

energy “service” and stream of
associated
income/utility/satisfaction
(productivity, comfort, light
quality/quantity, noise,
maintenance, lifetime, reliability,
etc.), and other (“green’, etc. and
other.

Potential: Portfolio
development,
program refinement,
marketing, customer
B/C, B/C tests.!0

9 Some information on current usage of NEBs from a preliminary paper provided Jillian Mallory, "Discussion Paper on Counting
Participant Non-Energy Benefits in the Total Resource Cost Test”, 4/15/08, BCHydro.
10 Some information on current usage of NEBs from a preliminary paper provided Jillian Mallory, "Discussion Paper on Counting
Participant Non-Energy Benefits in the Total Resource Cost Test”, 4/15/08, BCHydro.
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3. NEB PRACTICES AND MEASUREMENT METHODS

The following sections provide a review of the work to-date on the practices and measurement
of non-energy benefits for each category

3.1 Utility Perspective NEBs — Measurement Methods

The vast majority of initial work in the 1990’s focused on utility-perspective NEBs, especially
arrearage changes from low income programs. Significant impacts were attributed to the
programs. The estimated impacts ranged from no reduction to 90 percent reduction in arrearage
balances. The average value among these early studies was a 26 percent reduction, and the
median for programs not targeted at customers with bill payment difficulties was 18 percent.
Valued for the utility at carrying charges'’, these arrearage effects were small for each
participant.

However, when compared to the values associated with other benefit categories from the
societal and participant perspective, the arrearage and other debtor financial benefits from
programs represent a tiny fraction of overall NEBs. Therefore, they have not been the focus of a
great deal of current research in conference proceedings. However, limited work continues on
these impacts on a program-by-program basis, especially for low-income programs because,
arrearage reductions are often a goal of low income programs.' The financial / arrearage work
is generally fairly program specific, uses historically demonstrated measurement approaches,
range within limited bounds, and generally are not being included in conference literature.

There are a fair number of utility-perspective NEBs that are not being addressed in the
literature—probably because they can be difficult to estimate—and some of these may have
significant weight and value. Additional research would be beneficial. These include:

e Line loss reductions. These may be very important and valuable and are relatively easy
to measure.” Some utilities have, in the past, used rules of thumb for this loss that are
fairly high. If these rules of thumb are correct, then they represent an additional benefit to
EE programs of significant value. One set of figures provided to the author in 2001
suggested transmission line losses of 2 percent and distribution losses of 4.5 percent for a
total of 6.5 percent. However, these factors may vary by time of day and season, etc.
Additional research on this point may be valuable in computing a total savings associated
with specific EE programs or portfolios.

1 Until and unless it becomes a bad debt, the cost for arrearages to a utiltiy is the carrying cost, (similar to avoided interest
income) they would incur until the payment is received.

12 A notable series of studies from Quantec / Cadmus Group (largely several studies by Khawaja et. al. and Drakos et. al) has
ventured beyond simple arrearage analyses into indicators of household stability. These are discussed in the societal and
participant sections of the summary.

13 In a most simple format, it might be computed as system-wide generated kWh less kWh billed as a share of generated kWh.
Certainly there are engineering factors available, and factors like average utility line length per customer or similar numbers can
be used. The next level of sophistication could be peak vs. non-peak, and ultimately hourly dispatch estimates. See the parallel
discussion in the section on societal impacts from GHG emissions that is in the next section of this report. Again, the degree of
sophistication (and related cost) needed depends on the use to which the figures will be put.
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o Time of day/capacity impacts/avoided infrastructure. These are potentially quite large
and very important, and are relatively easily measured.’* These indirect benefits are
potentially associated with a wide variety of programs (including low income programs)
and are valuable in reducing costs associated with building capacity that can be avoided
from well-designed or specifically-targeted EE programs. However, it can be debated
whether they fall into NEB or energy effect categories.

o Safety and Health-related impacts. Utilities may save significant insurance and liability
costs from safety-related effects. These liabilities may be reduced by the audits and
inspections associated with many EE programs.

e Other: To the extent that the utility can avoid other future risks or liability claims due to the
efforts of EE programs or to the avoidance of generation, the programs are beneficial to
the utility and its ratepayers at-large in terms of reduced revenue requirements. These
effects have not been studied.'

3.2 Societal Perspective NEBs — Measurement Methods

The literature on societal NEBs has Figure 3.1: Greenhouse Gas Emission Sources (USEPA 2005)

grown recently with the increased
attention on “green” goals and

acknpwledgement of the strong Residential_ agricyfral ~ Waste
relationship between energy— 5% 8% 3% Electicly
particularly building energy—and Commercial 3%

climate change (See Figure 3.1). 6%

In this section, we discuss three
primary categories of societal NEBs:

¢ Climate change/emissions; Transportation
e Economic development / jobs 28%
creation;

e Other societal NEBs.

Much of the latest literature focuses on societal NEBs. There has been real progress in this
area of NEBs research, the impacts appear to be significant, and measurement of some of
these impacts (from both measure-based and behavioral programs) has interest outside the
traditional evaluation literature and applications (e.g., climate change, stimulus remedies).

4 However, it may be that the estimates associated with demand response programs may currently be considered direct
impacts, rather than NEBs. However, given most programs state goals in kWh, the kW benefits would usually be considered
NEBs.

15 Many of these effects may be parallel or related to the effects listed under societal perspective. To the extent public health
suffers from generation or EE programs or other activities, the utility may end up paying a judgement some day. That would
represent a utility NEB (positive or negative) and benefit (or harm) the ratepayers. It is nearly impossible to judge the sources of
those risks a priori, but as standards of business eithics and practices change, liabilities change. Could printers know their inks
would later contaminate sites and cause Superfund cleanups and their astronomical costs? Careful study of possible sources of
these kinds of risks may have merit.
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3.2.1 Climate Change

Energy efficiency strategies can provide environmental benefits to the region and to society
because of their impact on pollution. Early studies estimated programs’ impacts on meeting
Clean Air Act goals, reducing acid rain, and a variety of other environmental benefits and their
associated health effects. More recent work focuses on quantifying the impacts in terms of
metric tons of carbon equivalent (MTCE) or metric tons of carbon dioxide equivalent (MTCOZ2E).
These stand in for the array of emissions chemicals, and depending on the monetization factor
selected, can represent the value of the associated harmful effects from the emissions.

In the “Proposed Endangerment and Cause or Contribute Findings for Greenhouse Gases...” by
the US EPA on April 24™ 2009, the EPA officially stated that “the case for finding that
greenhouse gases in the atmosphere endanger public health and welfare is compelling and,
indeed overwhelming.” The ruling proposes that the six major greenhouse gasses be covered
under the Clean Air Act, giving the federal government the authority to regulate the emissions of
these gasses due to their imminent threat to human health, the environment, and the US
national security and well-being."® This is a strong basis for a case to consider at least some
non-energy benefits in program design and planning, and measurement of at least some non-
energy benefits in regulatory arenas. The potential for cap-and-trade credits, the environmental
and energy efficiency funds provided by the American Recovery and Reinvestment Act of 2009,
and new attitudes in Capitol Hill bolsters the need for measurement of key societal non-energy
benefits in association with energy efficiency programs.

Alternative Approaches for Estimating Emission Factors

More and more programs are looking at the benefits and costs of avoided greenhouse gas
emissions.!” Emissions are a growing consideration around the nation; we summarize progress
in the literature for estimation of NEBs in this report; however, California addresses emissions
impacts through adders embedded in the avoided cost figures.

Typically, evaluators will use accepted M&V protocols to measure the energy impacts related to
installed measures, and then translate the energy savings to avoided emissions. There is no
consensus on the amount of GHG emissions attributed to the reductions in energy use. There
are currently three approaches for calculating the associated reductions:

o System Average: The least expensive method, and as with many other least expensive
methods, the least reliable. Under this approach a system wide grid average is used for
the local, regional, or national grid, and emissions per MWh are estimated. This may be
the lowest cost approach; however it has the greatest level of uncertainty in emission
impacts. It also masks potentially important differences between peak and off-peak
programs.

o Margin Operations: This method looks at potentially displaced emissions for on- and
off-peak hours, different seasons, and shoulder months." This method takes into

16 The original Supreme Court case overturning a lower court ruling stating that the EPA could not regulate GHGs
(Massachusetts v. EPA) was based on vehicle emissions; however, the EPA proposal is expected to have large reaching
implications going well beyond vehicle emissions.

17 This section uses information from Sumi and Bryan 2008; Dickerson and McCormick 2005; Sumi, Block and Erickson, 2005;
and Schiller, Vine, and Prindle, 2005.

18 The State of Wisconsin’s Focus on Energy “middle ground” is a good, and well documented, example of this approach.
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account that the emissions for off- and on- peak hours may vary, and considers that EE
impacts will most significantly affect the marginal energy producers, or the plants that
come on last to compensate for high demand periods. These plants may vary depending
on the season. Unlike energy impacts, on-peak hour reductions may result in a lower
benefit/cost ratio than off-peak hours when considering GHG emissions. For example, in
Wisconsin, Focus on Energy found that the off peak producers were emitting higher
amounts of GHG than the on-peak plants. This runs opposite to EE evaluation where
cost savings per MWh on-peak are typically significantly higher than cost savings per
MWh off-peak.

e Hourly Dispatch: This approach can produce the most detailed and most certain
results. But it is the most expensive analysis to complete. Evaluators look at the
individual plants and calculate emissions for each hour. Determining the displaced
emissions requires complex modeling of energy reduction over the entire grid and may
include such calculations as the displaced emissions of building a new plant now,
compared to in the future, when the plants may be more efficient.

We believe that there is general agreement by evaluators that the second two methods are
preferred to the first. The first is too simplistic for most uses, and the second requires only

marginally more information for a far more robust and refined outcome. This should be the
minimum required analysis, and the third method may be justified for some applications.

Issues Complicating Use of GHG Emissions Avoided from EE/RE in Cap and
Trade and Other Applications

Typically in energy it is not necessary to consider the locality or the specific source of the
energy savings reductions within a utility territory. Evaluators are able to report the net impacts
overall, regardless of where the specified energy savings originate. On the other hand, the exact
source of the associated reductions is integral to the analysis of GHG reductions. If the
reductions occur in a non-attainment area it could influence the evaluation of the displaced
emissions.™®

In preparation for a trading arrangement like cap-and-trade or for verifying credits for GHG
emissions, three key problems must be solved to improve the credibility of energy savings
computations and associated emissions:*

¢ Additionality: Additionality refers to emission reductions that are attributed to a program
beyond those that would have occurred without the program’s presence. This issue is
one of the main potential stumbling blocks in attributing GHG emission reductions. This
issue may become prevalent as regulators consider cap-and-trade programs and start to
set limits on emissions. If a utility is mandated to reduce emissions below a given level,
and an EE program reduces emissions to that level, the question of double counting and
who gets to count the displaced emissions becomes important.

e Program vs. Project: The issue of whether to measure a program or a project has also
been cited in much of the literature on GHG attribution. Generally, a single project such

19 On a health basis, the local air shed is critical. However, the industry currently seems to be treating a MTCE as a MTCE rather
than associating specific values. As the market matures, or as auctions arise, this may or may not change.

20 The problems associated with three topics are addresssed in many papers. Solutions have rarely been discussed in the
papers.
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as an office audit and retrofit will not result in large avoided emissions and the evaluation
may be costly. Looking at an entire group of similar projects, or completing a program
evaluation using a sample of projects, may be more cost effective and result in higher
quantifiable emissions reductions, but there are currently no standardized protocols to
complete program evaluations.

e Error, Uncertainty, and Risk: Estimates of energy savings associated with energy
efficiency and renewables strategies will have a component of error. While these errors
may be lower with renewables, as the comparison is “no plant”, energy efficiency
represents a more complicated situation as the savings estimates are affected by
baseline estimates, potential behavioral influences, etc. Uncertainty estimates might be
discussed in terms of confidence intervals around savings estimates, or as a subjective
assessment based on the risk to the trading program associated with over- or under-
estimated savings. Others recommend that “... uncertainty levels be defined to be within
certain confidence limits at the program or portfolio level. The confidence limits can be
used to discount, if applicable, the allowances from an energy efficiency project. The
optimum level of M&V (measurement and verification) varies by project and program and
is that which finds the proper balance between uncertainty and cost — too much of either
can result in an unsuccessful trading program.” (Schiller, Vine, Prindle 2005, page 554)

While nearly a dozen papers in the field list and define these issues,?' none have been in a
position to resolve the issues described. This will largely have to await international discussion.

In the meantime, for the purposes of estimation of NEBs for program and planning uses (but not
for carbon trading) the peak/non-peak and hourly dispatch models provide suitable methods,
and there are reasonably reliable models for use in developing the estimates.

In most cases, periodically updated “deemed” factors (potentially ranges of values) for each
generation fuel, and potential categories of vintage of plant or, where available, actual
emissions, will provide a suitable method to estimate emissions. Applying these deemed values
to programs would require assigning the program shares of “peak” vs. “non-peak” generation
fuel mixes by utility or territory. For most program evaluation decision-making and uses, this
level of detail will suffice, and it is not clear that the payback from more enhanced modeling is
needed and that it would balance the time and effort spent debating derivations, factors, and
models. Based on preliminary research, in which variations in emission impacts on the order of
7 or 14 percent or less?? do not affect the direction of the findings, the enhanced modeling is not
needed. For high value applications, more enhanced (hourly dispatch) modeling may be
justified.

Based on a review of 25 conference papers published since 2001 on the topic of assessing
GHG impacts from EE programs, we found the following additional results:

o Estimation Methods, Factors, and Impact Results: More than a dozen papers have
developed estimates of program- or portfolio-level GHG emission reductions using simple
and refined emission factors. Significant impacts have been noted by the papers that
went beyond a description of methods to conducting estimate work. Notably, one study
(Sumi, Weisbrod, Ward, and Goldberg 2003) found that for a portfolio of Wisconsin

21 For example, Price et.al 2004, Dickerson and McCormick 2005; Schiller, Vine, and Prindle 2005; Sumi, Bloch, and Erickson
2005; Sumi, Ward, and Hall 2007; Nemtzow and Siddiqui 2008; Sumi and Ward 2008 and others.
22 Sumi et.al 2009.
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programs, the benefit-cost ratio increased from 3.0 to 5.7 when economic and
environmental impacts were incorporated (even using partial lists and conservative
assumptions). In a New York study, (Hill et al., 2004) they found that even the least-cost
greenhouse gas solution would be cost-effective for New York's long-term GHG reduction.
These achievable contributions “... could be realized at net costs below three cents/kWh.
Biomass, hydropower, municipal solid waste (MSW) , and solar thermal would be the
renewable energy resource contributions, with wind added in later. The net economic
benefits to New York from pursuing this least-cost approach to meeting GHG reductions
for 2012 are estimated at $4.5 billion." They note they used conservative assumptions
(possibly understating the true economic value of EE/RE).

o Recommendations for Uses: All of the studies note that GHG and societal emissions
analysis work is valuable, and the authors’ assessment of the progress in the literature
seems to indicate that generally reliable results can be derived with sufficient convergence
in basic methods and approaches. To ignore these impacts (as well as economic
impacts) is to bias resource choices away from EE and shortchange the assessment of
their impacts. The literature tends to suggest the main uses for these computations
include:

o cap and trade, once methods are refined;

o cost-benefit, providing an avenue to balance short and long-term goals, and there
is support for including the values in programmatic and portfolio regulatory tests,
and possible development of a revised regulatory strategy that recognizes
environmental benefits ,

o marketing EE projects, and

o reflections of measure performance.

3.2.2 Economic Development

Economic development benefits include increased employment, earnings, generated tax
revenues, increased economic output, and decreased unemployment payments. We summarize
these effects as “job creation/economic development”. A host of other public assistance and
social insurance programs depend on income, not just unemployment insurance. Most of these
are transfer payments and would not necessarily be considered a net gain. Of course, taxpayers
would spend less as a result, so it is a transfer to taxpayers.

Energy efficiency is a key job creation engine, and short- and long-term driver for the economy.
Its importance is reflected nationally through the Administration’s American Recovery and
Reinvestment Act (ARRA, or commonly “stimulus package’®) and at the local level by states
and cities that have included job creation from energy efficiency in their list of goals for climate
change or demand-side management (DSM) plans.

A flurry of early work on this topic in the mid-1990s showed strong economic impacts associated
with energy efficiency programs.?* Later work (Skumatz 2001) noted that some of the early

23 The language for the $3.2 billion for the Energy Efficiency and Conservation Block Grant (EECBG) Program, authorized in Ttile
V, Subtitle E of the Energy Independence and Security (EISA) Act of 2007, and signed into Public Law (PL 110-140) on
December 19, 2007 specifically states that the Act works to reduce reliance on petroleum through increases in energy efficiency.
24 A summary of early work (pre-2001) in this field was included in Skumatz 2001, reproduced in TecMarket Works, Skumatz
Economic Research Associates, and Megdal and Associates, 2001. It summarized work by Pigg and Dalhoff (1994) Dalhoff
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estimates were overstated because they did not provide “net” estimates — netting out the job
and economic effects associated with the activities upon which the money would otherwise have
been spent (e.g., electricity generation, consumer price index (CPI) or other bundles). This
oversight has been corrected in nearly all later work.

Recent work in the field relies largely on available input-output models, most commonly, and
cost-effectively using credible, vetted models available from third-party vendors that support
estimation at the county, state, or national level.*® The estimation work requires running a “base”
and “scenario” case, using the following steps:

e Select the area of coverage for the effects — county, multiple counties (that might make
up a utility territory), state, or national,

o Identify the dollars spent in each of the appropriate NAICS ( North American Industry
Classification System) industry sectors under the scenario case incorporating the energy
efficiency program, and comparing the results to the base case. For the base case,
there are two schools of thought:

o One school argues the program investments might be assumed to have
transferred from the alternative expenditures of electricity generation.

o The other school argues that because the funds are derived from public goods
charges, industries associated with production of the consumer price index
market basket should be used as the alternative to the energy efficiency program
industry mix.

o Credible cases can be made for both these alternatives, and selection of either
one, or showing differential impacts from both alternatives would be valuable in
future work. There may also be other justifiable alternatives.

e Estimate job creation and economic impacts — indirect and induced — that are “net” of the
base case represents the estimate of the impacts associated with the program.

These estimated economic effects may be positive or negative, although energy efficiency
programs are generally more labor intensive than electricity generation. Exceptions to the case
of a positive economic impact might include:
e Cases in which the program’s measures are manufactured outside the territory being
considered, but electricity generation happens locally
e Behavioral programs like load shifting programs, where the same energy and equipment
is generated and used, but used at different times.
e Programs encouraging lower usage, without changing measures.

This measurement approach has become fairly common and can be applied fairly easily to a
wide variety of programs in energy efficiency and renewables. Furthermore, a limited number of
widely available credible models are available for analyzing economic impacts. Assuming
underlying modeling assumptions are documented and defensible (industries affected, etc.) the
results are relatively easily replicated and compared. Thus, estimation of these results is fairly
reliable and consistent, and they should perhaps be included as a decision factor in selecting
and evaluating energy efficiency alternatives.

(1996) Brown et.al. (1993) (Harris (1996)) and others. The results found high variation between the results; the literature at the
time was not very mature..

25 Some projects with higher funding levels are developing more locally-tailored models that may address specific sub-areas or
provide more granularity at the industry level. Examples may include NYSERDA, although the author cannot tell from
publications what models were used for this work. Author interview iwth Megdal (November 2009) indicates the MBECS model
was used.
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A review of recent literature finds seven studies published since 2000 that focus on estimating
economic development impacts. The quantitative results vary fairly dramatically, and are
presented in different units. One study ((Mulholland, Laitner, and Dietsch 2004) estimates each
dollar of federal spending drives $3.54 of non-federal investment (e.g., matching state spending
dollars plus private sector investment). An Oregon study (Josephson, et. al., 2004) estimates
that one average megawatt saved increases annual economic output in Oregon by $2.2 million.
The only studies that examined differences by program type and region (Imbierowicz and
Skumatz 2004, Imbierowicz, Skumatz and Gardner 2006) found that economic output multipliers
associated with weatherization program expenditures are considerably higher locally (more
labor intensive) than those associated with appliance replacement programs (46 percent vs. 25
percent for Wisconsin, 49 percent vs. 34 percent for California, and 106 percent vs. 25 percent
for the US). Comparing state impacts, the study found slightly larger multipliers for California
programs (likely due to broader industry mix), In addition, the study finds that appliance
replacement programs do not provide much multiplier effect even when national scope is
considered, largely because appliances are mostly manufactured overseas. The study
illustrates several key points:
e All energy savings and all programs are definitely not equal when economic impacts are
taken into account.
e Economic impacts need to be estimated separately for each program (type) and locality.
Economic impacts are local, and “deemed” values are unlikely to be well suited to
estimating program impacts.®

The range of results is troubling. However, given that the impacts vary by program and territory,
some variation is to be expected. More work is needed to compare and verify results, and
identify and confirm logical patterns in results.

Theoretically, modeling procedures are fairly simple, and credible models are available. This is
an area in which impacts could be measured, included, and analyzed fairly readily and with a
fair degree of confidence, and the metrics could be used to:
o Select (or craft) measures, programs, or portfolios with greatest impact on the local or
larger economy:?’
e Provide credible estimates of auxiliary benefits associated with programs, that may (or
may not, from a policy point of view) be included in benefit-cost tests for program planning
and selection.

3.2.3 Other Societal Benefits

¢ Health and Safety (H&S): Little work has been published on health-related NEBs since
2001. Risks from weatherization and other “building tightening” programs include risk from
carbon monoxide exposure. Brown (1996) provides some early assumptions and
computations of the associated risk. The only work measuring incidences related to safety
impacts is Blasnik (1997). Although health and other risks associated with other indoor air
constituents have not been well researched, none of the individual components involved
in demonstrating the value of these impacts is inherently difficult to estimate. One of the

26 However, it is possible that regulatory agencies may want to designate acceptable third party models in order to reduce
arguments about modeling.
27 And in the short run, identify progarms that may be best suited to "stimulus package funds”.
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most interesting studies on this topic is Fisk (2000 and others). His study contains results
that have implications for the societal and the household / participant perspectives. He
specifically estimates the effects from indoor air quality (IAQ) and the indoor environment
on the prevalence of common health effects.?® This shortage of studies does not mean
this is not an important topic, quite the opposite is true. The research is expensive,
generally requiring detailed data on program measures or interventions with health-related
effects and detailed data on pre-post or test/control groups. However, even with these
data, it is difficult to make generalizations about health effects associated with programs
because of the variety of measures, behaviors, and the strong potential for interrelated
and compounding effects. These effects make energy savings estimation and modeling
work difficult. The challenge of taking impacts from individual measures and trying to sum
them to provide credible estimates of health effects is daunting unless it is conducted on a
program-by-program, test/control basis, or the impacts are provided as a “bounding value”
rather than an estimate. Taking the leap from these (personal) impacts to the societal
impacts of these illnesses on hospital infrastructure needs and insurance rates (the
societal reflection of these impacts) is important, but even more problematic and complex.
Some effects are reflected in insurance tables — like fire deaths and property damage —
and to the extent these effects can be traced to program measures, credible (partial) H&S
estimates can be developed. But asthma and other chronic diseases may be exacerbated
(or improved) by EE design and measures, and these effects may well be very important.
At this time the estimation work needed to monetize these effects does not exist. Given
concerns from builders, architects and engineers, and occupants about sick buildings,
asthma, and other issues, it is likely valuable to conduct research to estimate the level of
these risks sooner rather than later. If large, it should be addressed and mitigated; if small,
that fact can be widely disseminated in marketing materials to alleviate fears about EE
measures.

e Low Income Hardship: Programs can have an impact on resident illnesses and job
retention, on disposable income and bill payments, and ultimately household relocations.
Work in Oregon and elsewhere (Quantec 2008a, b, Khawaja et.al., 2007) has used
combinations of arrearage- and survey-based data related to improved utility payment
behavior and illnesses to estimate impacts on employment status, mobility, reduced
dependence on state benefits, and family stability.

e Water: Impacts on water savings have been analyzed at a household or business
participant level (especially in association with clothes washer programs), and estimates
of water saved per measures installed is reliably well-known. Behavioral impacts will have
an effect on these estimates and provide interesting programmatic opportunities, and
some studies indicate that changes include longer showers and other effects. The
infrastructure impacts related to deferral of new plant or treatment facilities or other
societal impacts have not been studied. In many areas of the country, especially
California, water is a precious resource, and development of new supply is costly. To the

28 He examines impacts on costs of the illness directly, as well as on employee leave and productivity issues. He develops dollar
values for the national productivity gains from improved IAQ. Potential annual savings and productivity gains of $6-14 billon from
reduced respiratory disease, $1-4 billion from reduced allergies and asthma; $10-30 billion from reduced sick building syndrome
symptoms, and $20-$160 billion from direct improvements in worker performance that are unrelated to health. He also considers
impacts from communicable illnesses, sick building syndrome, and direct impacts on human performance (including impacts
from thermal environment, lighting, and IAQ), He suggests that key measures that might trigger these improvements include:
lighting, air economizers, heat recovery, nighttime pre-cooling, operable windows (vs. fixed), insulation, and thermal windows.
(Fisk, 2000).
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extent that energy efficiency programs include measures that save energy for hot water
and secondarily save water, society benefits. The volume of avoided water and
wastewater use (which are easily estimated from program records) can be valued at the
avoided water cost or cost of the next water supply source where that information is
available. Deferring development of a dam or next water source has potentially very
significant societal benefits to communities in investment, access to capital, and helping
keeping rates low.

¢ Infrastructure, National Security, and Other Societal Benefits: Little work has been
conducted on other societal benefits. Recalling the discussion of GHG impacts above, one
study notes infrastructure benefits associated with deferring construction of power plants
until the plants are “cleaner”-or we might morph that argument into deferral of plants until
they can be replaced with plants with cheaper fuel types or fuel types preferable for other
reasons. For example, fuels with US-based sources, rather than international sources that
may face import restrictions or be subject to political winds. Work in this area is nearly
completely lacking, at least in the available public literature, and thus, the importance is
difficult to assess; a preliminary scoping should be conducted to identify at least the
bounds for this valuation.

3.3 Participant Perspective NEBs — Measurement Methods

More than 45 studies on NEBs have been included in the major energy journals since 2001.%°
The studies address one or several of the following topics:

methods for estimating specific (or groups of) participant NEBs;

participant NEB estimation results for specific programs;

recommendations for additional research participant NEBs;

recommendations for appropriate uses for participant NEBs.

Well-researched measurement work on NEBs, based on detailed literature research and work in
contingent valuation, scaling techniques, revealed and stated preference and other methods
were pioneered in the late 1990s. Granted, NEBs are, almost by definition, hard to measure
(HTM); however, not measuring the effects means that decisions about programs are likely to
be suboptimal because they ignore key effects. Running scenario analysis around ranges or
order of magnitude values would be preferable to excluding the impacts altogether. Thus,
approximate estimates provide value; the improving sophistication of measurement methods
implies that these approximations are getting better and better.

By far, the greatest controversies related to participant NEBs arise from two issues:
e Measurement/computation approach, and associated confidence in the results;
e Appropriate uses of the estimated NEBs.

The major approaches to measuring participant NEBs that have been used or proposed at the
individual household or business level are briefly outlined below.

29 Qur starting point for the new literature review. The author conducted a thorough review of more than 350 studies related to
NEBs for a project in 2000/2001. This research was the basis for Skumatz 2000 and for TecMarket Works, Skumatz, and
Megdal, 2001. The findings and conclusions that are still relevant from that previous work are embedded in this research paper.
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There are two main categories of NEB estimation approaches:

o Computational approaches, using primary or secondary data assembled from program
records or literature-based sources;

o Survey-based approaches: Most commonly used are several types of survey-based data
gathering and estimation approaches, including stated preference surveys, and revealed
preference approaches. The latter include willingness to pay (WTP) and willingness to
accept (WTA) contingent valuation (CV) studies; comparative or relative valuations; and
other revealed preference and stated preference approaches.

Direct computation approaches have obvious benefits. Unfortunately, an extensive array of less
tangible but potentially important benefits that have been repeatedly listed as important in the
literature cannot generally be estimated directly by a computational approach, including comfort,
aesthetics, and other factors. Thus, relying on computational methods is not sufficient in
deriving overall estimates of participant-perspective NEBs. A variety of survey-based valuation
methods have been used by economists, social scientists, and researchers in the environmental
and advertising fields to develop estimates of the monetary value of externalities and intangible
goods. Each method has been derived from a review and application of well researched
academic literature. Methods with particular applicability to energy are discussed below
(Skumatz and Gardner 2006), including direct computation, stated preference survey, * and
other approaches. We categorize them into 7 different types and 11 methods that have been
applied to NEBs to some degree.

30 Since 1994, the standard prelimiary steps in conducting these sureys has been to first ask an open-ended question about what
NEBs may have been recognized by the respondent, then whether or not individual NEBs are positive or negative, before
proceedings with more complex questions about valuations. Skumatz 1997 and succeeding literature.

Skumatz Economic Research Associates and The Cadmus Group “NEBs: ... LIEE in CA” Revised Draft 18



61

yelq pssinay Yo Ul 3317 SG3N,

dnoig) snwipen 8y pue sejeiossy a1essay JIWOU0dT ZJewnyS

"SgIN Jo 96LI9A00 U} SE [[om Se ‘(Uoiewnss pued Jous sy sny) pue) sidwes sy jo 8z1s ayy Buiiwi| ‘yeusg Aoy
B 10 ainseaw auo Ajuo Bulianog Jo ssauisng ppo sy} Ajuo BuLIBA0D ‘ainjeu Ul pajiwi| 8q 0} PuUd) Se1eWNSa ‘JoAemoH “adA) SIy) JO YoJeasal pajonpuod aAey Aew $assauIsNg WOS ¢
‘way) ainseaw 0} Ay 8q pinom syoedwi abie| Buijoadxa sessauisng asoy) Ajuo asnedaq psemdn paselq aq Aoy pjnom pue ‘syuedioied 4o 1sI| WOPUBI-UOU Ajulenad

1souje ue Joj 8|qejieAe Ajuo ale suonendwod a1 ‘|lom Se Spoyjew uonendwod JoalIp S} JO SWOS WOJj SSSSaUNBSM Sle 1o} ‘900z ‘JeupJes) pue Zjewnys Ul pajou sy z
‘pajdepe ‘400z ‘AN ‘Joded [BUORBUIBIU| UOHBID0SSY SOILOU0OT UIS)SAN ‘. "SGIN. ‘JOUpIES) pue ZJBwnyS ¢

pue bupjuey “/
g¢'Sjewoy uopsanb

ay) ‘suonssnb sy} Buemsue Ui aAey sjuspuodsal Auew Jey) Aynolip ay) spnjoul

-[lIYS pue Joge| ‘enisuadxg e

‘gouewsopad buong e

uoissalbay ¢

dojensp 0} pasn ussq aey sayoroidde uoissalbel pue [BoNsHe]S ‘sesed auos Uj

papunog Jley sabejuenpesiq “syyouag welboud Jo 19 aaisusyaIdwiod sy} 1oy usAIb anjea ‘sfening

-ouo-pue-suo pue | U} 0} PUB JBYI0 Yoes 0} paledwod 8q ued Jey) Siiauaq Joj sanjea Jejjop oyoads | (v 1dedoy

v%%omﬂmrn_o_ﬂmsm apinold Aay) 1ey) si skeains 4 M Jo ebejueApe uy ‘(seyoeosdde uowiwod aie | o) ssaubuljip

suojdo papunog o} uoyenien juebupuoo | VLM 108008 0) ssaubulim /d LM Aed o) ssaubuijjim) swie) Jejjop Ul paousLiadxe / (dLMm) Aed
aAlje[al sasuodsal papua 3010sI( °G A8y} 1eys spyeuaq 8y} Jo anjea ay sjewiysa 0} sjuapuodsas Buiyse Adwis | 0} ssaubulip
-uado £_M>¢ ”wwwm__mﬂ . ww\,ﬂo\_wﬁ S|lejus ‘wWloj 9ISeq JSou )l Ul ‘uonen|ea syyeuaq ABJaus-uou Jo poyaw (AD) pue uolienjep
sosuodsoloEon o | Lonsusdiau AONERY e | uogenien lubupien uonenjeA JusBunuod sy "s}o8ye JaUYI0 pue [ JUSLLOIIAUS ‘Uonealoas Buipnjoul jusbunuon
Jamsue pue puejsiapun uoeaydde uiesy) e popua-usdQ 'y sjoeduwi ainsesw-0}-piey Jo ajqiBueul jo anjeA 8y} Sewlise 0} Spjaly $a0IN0sal — Spoyjsw
o) sjuspuodsal Jojnolq e aINjela) Ul UOWWO) e -opNjoUl SPOYIBIY [eJNJBU PUB JUSWUOIIAUS 8} Ul pash Ajapim aJe sAaAIns uonen|ea Jusbuiuon fening °q
sgaN sgaN "S|00Y9s Ul syuswanosdwi souewsopad :seyoeouddy

B%M%_%_ mﬁeﬁw . m>_a&ﬁmmw%m%m&_ . 19 puUB ‘S181N0 |IB}al Ul S)ljauaq sejes Ajjeayioads ‘Bunybiifep o} perejel sgaN uoissalboy
JNOWP UORRI00 Bleq  » | synsal Ly peeosse Emmtoas_ JVET) _mhgom 0} paljdde usaq aAey asay | Aoo>om [e1e M_:v_ov Sl0)oe} Buisn
anISUBIUI Agel! [2oISHElS um yeoidde ulpunojuo9 Aq pajoale aq Ued Jey) sjoays Jayjo Jo Ayaionpoud Jo sajewss uoewnss /

uoneindwod ‘9

‘(Kyoses pue
Uyeay Jo) Sallj W Sl JO anjeA pajewss [ejo) e dojoasp 0} pajlejsul Sainsesw

seuobajed JO Jaquinu sy} sawiy paldiynw g Ued sanjeA 8say) uay} ‘sajuedwod soueInsu| ‘sejews3
m_\m_z anjejuend . ‘aoue)sul Joj ‘wol) ajqejiene si oyl pue Auadold Jo SSO| Jo sws) ul aul) abelane eleq
0} m_ns__&wwﬁww%ﬁs_m e | Oueusds o) Q_MMQ_M% . UOe® JO 8N[eA 8Y} pue ‘Ssainseauw Jejndijied woJy sauly Jo ysu bunou sjqejieae Alepuodeg
530108 AIEpU0DSS " synsal aiqisualap 500108 AIEDU00DS ale ejep A1epuodas Ji soue)sul 104 “sjoedwi weiboid Jo sjewnsa 8|qipasd Buisn
aysebuonssy e ‘oiqelje) ‘Buong e | woy uogendwon -z e dojaAsp 0} pauIquiod 8. $82IN0S SNOLIBA WO} elep AIBpu0dss ‘9sed siyy U | uoneindwo) g

saloba)eo

3N Jo Jagunu payuy|
10} pasn Ajuo Ajeseuss e :uonewns3y
s Aeom "S9Jel JOM3S pue Jajem [enjoe uo ejep Buisn Arewid
ol ww__t%zﬂew_w_o%wﬂw Do PaIeINo|ed 8q UBY SBUIAES Jamas/iajem ‘AJUBLING ¢ oL} 40} SaN|eA Alejouow / yoeouddy
'sazis ojdues obie| SPET e | fjom SyNSel SjqISuBIop uopenduuon 18Y)0 10 zSd)el obem pue spiodas 89110 1sod-aid Buisn pajenojes aq ues swiy | jeuoneindwo)
onsuadxy e ‘o|qeyjel ‘Buong e frewug ‘| HOM}s0| ‘a|dwiexa 104 "Apoalip Ajies pajewnse aq ued sgIN Jo selobsied awog v

sayoeosdde

SOSSAUYESM syibuang uonewnss olvads uonduosaq fiobajen

,:23ed 0} pasn pue pasodoid sayoseoiddy uoneindwod g3N juedidijied L'¢ a|qeL




0z yeiq pesiney Yo ur 337" :sg3aN, dnoJg snwipen oy pue S8)eI0SSY j0Jeasay JIWIOU0IT ZJRWNYS

/00 epJasAN / anjg Jung pue |M #00Z JaupJes) pue Zjewnys 88g gy

"sayoeoldde Buiapow [BoNSHelS YIM PayUIT ee

(100Z ‘ZiewnyS pue |9zyiop)) sozis ajdwes [[ews AjgAiejal Y)im pajewiisa 8q us)o Ued Sjapow ay) pue ‘jsnqol

AJan si paulejqo uonew.oul sy} Jeys si yoeoidde siyy Jo abejueape [euUOlIppE Uy "S}auaq asouy} Joy abueyoxa ul ajqejdadde aq pjnom sanjeA paulwisiepald Jayjeym ‘AjleanayiodAy
‘Way} yse )l seop Jou paousiiadxa Aayy 1ey; suyeuaq ABiaua-uou ay; JO anjeA sy} Jo Sajewnsa Jejjop Jo abejusaiad apiroid 0) sjuspuodsal syse Jayyieu )i ey s yoeosdde
Japio-yuel ay} 0} abejueApe 8y “uonouny AN sy} uo sisjeweled sy} 8BS 0} Pasn usy} S| [apouw 1160 JapJo-yuel i/ “WIOPUEBI Je palieA ale aliesswnu e pue ‘welfoid ay)

JO SOISLBYORIBYD JBY]0 ‘SHyauaq ABJaus-uou JO JUNOWE 8y} Ydlym Ul SOLIBUSIS [eanayiodAy [elanas yuel 0) sjuspuodsal syse pue siagip yoeoisdde siyy ul pasn juswnisul Aoains
3y “(uboj paispio pajjed osje) Aed 0} ssaub ajewsa 0} spied Bupjuey (g “uoissnosip e 1o} (z00z) ojjeioubig pue uuewaue ‘1edoo) 89 “suonsanb uonenjea jusbunuod
adA1-wnpuaJajel wolj paulelqo seewnss Aed 9 sseuBuI|IM ay} jo Ayenb ayy aseasoul Aew suoneleA asay] “anjeA 1saybiy ayy 0} SeA e Jo anjeA }$8mo| 8y} 0} OU B Sem asuodsal
181} 8} sSajun ‘asuodsal 1sJi} 8y} uo Buipuadap anjea Jaybly Jo Jamo| e 0) asuodsal puodas e sAIb 0} payse usy} ‘anjea wopuel e 0} asuodsal ou/sah e anib 0} payse pue

‘abuel uleps9 e uiypm ISIxa 0} Jybnoy} aie uonsanb Ul spoob ayj Jo anjeA anJy sy} 1eys pios (g) Jo ‘uonsanb jsuiy ayy 0} asuodsal ay) uo Buipuadap Jamoj 4o Jaybiy s yoym ‘enjen
pu02as e 0} asuodsal dn moj|o} e BAIB Uay) ‘anjeA 1sdiy e 0} asuodsal ou/sak e aalb 0} (e) peyse ale syuspuodsal yaiym Ul ‘Sjewlo} uoisanb papunog Jjey-auo-pue-suo Jo papunogq
-a|qnoq (Z *(£661 [ 16 moury) uonen|ea Jusbunuod uo jsued YWON £661 dYi Aq papuswiwodal Jewo) uonsanb AD 8yl Si sy “(paousuadxe Aay) 1ey siyeuaq ABisus-uou ay}
“68) poob payioads e 1o} unowe usaib e Aed o) Buljim aq pinom Asyy Jayiaym Buipiebal esuodsel ,ou/sah, Aleulq e aAIb 0} payse aie sjuspuodsal Yalym Ui ‘suonsenb uoien|ea
juabunuod 8)210s1q (| "pasn aq ued sayoeosdde AD/d LA UO SUOHELIEA [BJOASS ‘UOIBULIOJUI ABAINS B|qIPSID PUB JUBISISUOI 8Jow apiroid 0} ‘auljaseq e Buielsusb ui [njesn

9( SOWIBWOS UBD 4\ Papus-uado ajiym ‘1oAsmoH "SgN JO JUBWBINSEaW Ul 8SN JO 8¢ UBD A8} YOIYm Ul SUOIEN)IS UIBJad aJe aiay) ‘suonsanb uonenjea yuabuiuod papus-uado
10 108.Ip JO SUOIENIWI| UMOUY-[|om By} 8)idsaq “smoj|o} sanss Aoy jo Alewwns e isg3N 03 Ajdde Aay; se |iejep 1ea4b ul seyoeoldde asay) SSNIsIp 90z JoupJes) pue Ziewnys o
uonsanb ul weiboud

ay Joy Aed 0y ssaubuljim [enjoe uey) Jayies ‘Buinib Jo molb wiem, sy} Buissaldxs aq Aew syuspuodsal AD (9 pue ‘sajewnss A9 ajebaibbe Bunessusb ul 1axjew Jo Jusixs,
aUIWIB)BP 0} JN2ILIP 8 Ued Ji (G ‘syuspuodsal Aq paglosqe si )1 awnsse pue swelboid ayy uo uonewojul punolbyoeq ayenbape apiroid 03 ynaiyip aq ued )i ( ‘sjureisuod 186pnq
JueA9|al JO syuapuodsal papuiwal 8AeY poyiaw A ay; jo suoiedlidde snoinaid may Ajanieal (¢ ‘sweiboud ajdiynw Buuispisuod uaym abiel Ajqisnejdwi wass ued sasuodsal

(z 2910y0 [eUONEI JO SuondwnsSe Yym Jud)sIsuodul aq 0} Jeadde Jey; synsal aonpoid ued AD (] :UOHEN[EA [BJUSWUOIIAUS J0} poyidw (AD) uonenjeA Juabunuod sy} Jo SWsIoRL
Buimoyo} ayy 181 (£661) "B 18 MOy $€°(900Z JoUpIeS pue ZjewnysS ‘Z00z Ziewnys) Jaded siyy ui passnasip sanbiuyas) uonen|ea Jayo ay} Jo Aue Aq papiroid asoy} Uy} aiow
A1en sasuodsal yons jey) usaq Sey SIoyine ay) Jo aousliadxa ay) pue (S66| ‘[e 18 Moly) Selq 0} suosd aiow aie suolsanb uoren|e Juabunuod papus-uado 0} Sasuodsay ¢
"sloyine ay} Ag yiom Jayo pue 9Q0z JaupJes) pue zjewnys Ui pas g

‘slayoseasal sjdiyinw Aq pasn s

"siayoleasal ajdiynw Ag pasn g

sasuodsal d LM ueyy Ajjielon ssa ® | ulBuieoss anijepy 6
[elanas ﬁ_g S%m_mcg «8|qEpuE)sIspun wéa abejusosad 3} JO MBIABI BAISUSIXS UB Jaljy/ "SUonen|eA Joj Jamoj / Jaybiy sabejusoiad spoyjew
SAljeluenD sauinbal SN o | lamsue ul Buieas sAeey '8 .
10p8) o swepuodsel 1oy Aseg e -oppul spouews | Buyse uo pasnao; yJom _m_ﬁ_c._ syuapuodsal ay) 0) umouy Jojoe} Jayjoue Jo | Buiieas aanejey
uostedwos / sAjesawnuS aInjesey| JlWapeoe asey) 10 souobaieo | TUNOLUE Je|op & aq Aew aseq Jey] "aseq e 0} aAlejal ale sgIN ([ejo} Jo oyioads) — Spoyjew
josoloyo poof saunbay e Ul peje.isuowsp B\ © o ‘Alewuwins u| 3|gen|eA 8J0Ww Yonw Moy aje)s 0} payse ale syuapuodsal ‘yoeoidde siyy U Aening '3
"SS9J0NS JO S|9AS| PaLIeA
Yim saipnis g3N ajdinw ur pasn usaq aAey suondo 1 A\ J0 d1A papus-uado
o scSOUoEOIddE JOAO SJUBLIBOUBYUT gepeSO|GRIEA [RUIPNINE PUE dlydeifowap ‘OILou0I90190S
160] paispio uo paseq sesuodsal ul suoneLeA Juealubis pue ‘sasuodsal ay) jo Ajijneloa
sayoeoidde
S9SSAUYEI sybueng |  uopewnss oyads uonduosaq Kiobaien




12 yeiq pesiney ,¥o Ul 3317 :sgaN, dnoig) snwipen 8y pue sejeiossy a1essay JIWOU0dT ZJewnyS

"L00Z [E'18 'SNqop pue (500Z) elemeyy ‘y00g J8UpIes) pue Zjewnys 8as yy

"sayoeoldde Buijpow [eansiels Yim payuI ¢y

"SAOAINS ] M\ WOJ} 9SOy} UBY]) JUBISISUOD 2JOW 8Jam Sasuodsal

ay) pue suonsanb 41\ UBY} JOMSUE 0} Jaises yonw suonsenb Buijeas aAijejal ayy punoy syuapuodsal ‘saipnis asay) Ul (£00z uesia||3 pue ziewnys ‘syon4) swelboid souerdde
pue ‘sawoy mau ‘eauewiopad awoy YY1S ADYINT Jo saipnis ul il paldde aouls sey pue (000z $81e0D pue uosiexdIq ‘ZIewnyS ‘866 UoSIayaiq pue ziewnys) swelboud
UONEZLIBYIEaM SUI0JUI-MO| pue adueldde |enuapisal jo saipms ul )i palide pue asn g3 Joj yoeoidde sy passsuold ziewnys (900g) uuewy ui psjou sy (900 Jauples

pue zjewnyg) ayew Ajises ued sjuspuodsai jsou Jey; uosiedwod [einjeu e si sbuines ABJaua snoinqo alow 0} dAle[al sjyeuaq Abisua-uou jo anjea ay) buissaidx3 ~asn Abisus
paonpal Jo anjea ay} Jo Jueziubod Ajny alojaiay) pue ‘s)sod ABJaus ssauisng Jo pjoyasnoy ui sabueyd o) paunye-|jam uayo ale Asyy ‘swelboid Aousioiye ABisus ui sjuedionled se
‘JONOMOH "S[9A3] 8Jnj0Sge Ul ‘91808l Ay ey sainseaw Aousioiye ay) Jo sjoadse pajejal-Abiaus Aoalip aiow Yim pauimusiul aie yolym ‘syyausaq ABiaus-uou ssaidxa 0} Jnoip
)1 pul usyo syuedioned weiboid 9sii4 "yoseasal AsaIns ul asn Joj sabejueApe [eJanss sey poylew Bulleas aanejal ayl “shkanins Abisus wouy yiom [eauidwe aaisua)xs Aq pauipow
$92.N0S dlWapede Wolj paausp sialdinw Buisn pajeas usy) aie sasuodsay ‘(sbuines ABiaus Jidyy “69) ailesowinu sy} Se 8|gen|eA Se 10 d|gqen|eA $sa) ‘s|gen|eA alow Bulaq se
siyeuaq ABJaus-uou Jisy) ajel 0} payse aJe sjuspuodsal ‘queliea (S|N7) Buleas apniubey pajege ayy uj “ABiaus uo sbuiaes 109 Jiay) Jo abejusdiad e se (aanefisu pue aanisod
Ui0q) spyeuaq ABisus-uou Jiay} 8jewSa 0} payse aie sjuspuodsal ‘Juenea bulieas 10au1p sy} Ul ‘yoeoidde 0iseq 8} UO SUOIELIBA [BJBASS 81 818y] (/66] UOSISNDIQ pPUB ZIBWNYS
ul pasassuoid sem swiesboid Aouaiolye ABJsus 0) uonealdde Joj aliesswnu SIy) pue anbiuydsy iy} Jo asn ay}) siojoe} welboid-uou / apisino Jo 1soy e Jo Aue Ajjenusiod Jo ‘s}s00
wesboud ‘welboud ayy ybnouyy pajielsul sainseaw Aousiols-Abiaus ayy 0} anp sbuines AB1aus ay) se yons ‘alleJawinu poolsiapun-||am e 0} sAlejas paousliadxe Aay) Jey) sisusq

ABisus-uou sy} Jo anjeA ay) ssaidxa 0} payse aJe sjuspuodsal Aeains yoiym ul yoeoidde saoualajald pajels e si uollenjeA s)auaq ABisus-uou o poyaw Buijeds saledl sy zy
"pawLIu0d Ajjesaush aiam ainjela)| JIWSPEI. SU) WOJL SONBA 8YL "SEIN Ul 8SN 10} SBN[eA 9S8y} SUlka) PUB WJLUOD 0} Sjuspuodsal QG uey)
8I0W WoJj SABAINS PAsN ZjewnyS ‘JOASMOY ‘Bnjela)l| sy} ul pajuasald aie Sanjea pue SPIOm USdMIaq UOIISUBI} Mmojle 0} sialidyNA 6661 Zyewnys ul paldde sem ST YL 1y

40185 Py Bjewnsa SI0}8} [BSNED 1eyy seoueydde Aousiowe-ABisus ayy yim pajpung ‘siswnsuod Aq paseyaind ale :uoissalbay
0} pesn 8q z:mcmo * /Jamod Alojeuedxa fay] "spoob 1ox/ew ale ‘Jaramoy ‘syyauaq ABiaus-uou Auely ‘syyeuaq Abisus 2IUOPaH
. o_w%w__m_wu MMM . mcﬂm_wwwﬁm . -UOU 10} S8oUBIBRId JIaY) ‘JayjouE J0 Aem auo Ul ‘asopsip Apoaulp 0 sjuedpiued | - sayoeoiddy
" ansua aIneiay| olWapeoe uonsoduwicoap weJboid aunbai Ay} ‘spoob (jejuswuodirus Buipnjour) JoxIew-uou Joj pasn |  paseg-Aening
IS pue Joge| ‘anisuadx3 . ur pajessuowsp [|spn ° 2IUOP3H "0 bmcm> mo:&&w& pajels sy} usaq aAey vwEwwwa Spoylaw Jayjo ay} JO ISON 1BYlI0 O
‘Salnseaw
‘sg3N a(diynw buizAjeue
10} sayoeoudde Jayjo Buipunoib
BWOS UBY} JNOWIP BIO)y e olwapeoe Buong e (£00Z '1B"12 SNGOM ‘6002 Blemeyy ‘00z Jeupies pue ziewnyg) ‘seousiseld
"sasuiodsal sjuopuodsai Aq pue sanjea andwod 0} sBuues 8y} WwoJj uoijewloul 8sn sayoeoidde asay |
oyio UBy BMOIS - @ sganJo :@c_N_scmE_. “(saJenbs unej 8y sjapou [euoBoyio ajdwiexs Joj) papasu si ubisap [2onsSElS
. Sluapuoasal §99] SaUNDY " InjeJed ‘suonsanb 1o SpIed }Ses| U} YJIM 1SN0 1SOL SAJEWINSS SU) 8.l 0
q suosuedwod poyjaw siyy Buisn ¢ySoyoroldde . dd ' 6 £ y d : dd
pejeolduioo aunbsi uey s | panuap ale sapadosd 6ol patapio a&swe e Jejiwis Jo JiBo| paJapio Ajlensn) JapJo yuel uj suoido snosswinu a1ow Jo sayoeouddy
ubisap [ejuswiyiadxe [eansnels poob puebunuey o) | (dHY ‘ssa00id AyouelalH onkleuy ajdwexa ioj) siseq uosiiedwod Aem-omj e uo sg3N |  Aemng peseg
pue uopsanb xaidwo) e | UM SajEWRSAISNGOY e dHY 6 10 S19S DAIJRUIB)[E L}IM SBINSBAW JO SEIN Nuel 0} sjuapuodsal yse shanins asay ] -Bupjuey ‘4
saluadold |eansnels
Buinosdwi ‘siswoisno
10 8|dwes abue| woly NvAw_\/_l_v :DC__mow
wmwco%w_wﬂwﬁm : apnjiuBew pajeqey, s yoeoidde sy} o} ainjeie)| JIWSPEI. SU) Ul SINJE[OUSLUOU
*mm_%me%m 3yl ,y AjAISus)xa palse)} sem pue ‘pajdepe pue paynsnl 8q pinod (-0}
ADIVIM/ (SINT) swua} [equan ‘aiow yonw) suosiedwod paseq-pJom Jajdwis jo asn sy} ‘ainjela)l] dlwapeoe
sayoeosdde
SN syibuang uonewnsa aly0adg uopduoseq AioBsje)




w yeiq pesiney ,¥o Ul 3317 :sgaN, dnoig) snwipen 8y pue sejeiossy a1essay JIWOU0dT ZJewnyS

‘(9002 J8upJes pue ziewnys) ‘uonebnsaaul Jopun spoob ayy uo buipuadap

a|qeuoseal aq jou Aew Jo Aew yoiym uondwnsse ue — aoud sy Jo sjueuiwsalep Juealiubis Ajuo ayy ase poob e Jo sonsleoeIeyd 8y} ey sewnsse osfe yoeoidde uoissaibal
21UOpaY 8y} ‘9sIn09 JO "SABAINS WO} PaUIRIGO SO}BWINSS Joallp UBY) Selq 0} ajqndaosns ssa) (q) pue seunsesw Buiwnsuoa-ABiaus jsow Joj ajqejieAe Ajipeal (e) aJe Jey} ejep sesn
uonen|en syyauaq Abiaus-uou yoeoidde uoissaibial oiuopay sy} ‘Buipuelsyymjou uonenwl| Sy “syun ajqejaidisiul Ajipeas ojul [[nsip 0} Jndip aJe pue ‘siseq jonpoid-Ag-jonpoud

B UO 3|gejieAe Jou aJe (*9)8 ‘Yieay uo joedui ‘SoiayiSae pue LojWod pjoyasnoy 0} Uonguiuod ‘soijeylsee) sainseaw Buisn-ABiaus Jo sonsuajorleyd 8A10a[qns alow sy} asnedssq
sjyauaq ABiaua-uou Jo sadA} anioalgns Buiewnyss Jo sjgeded jou s} 1By Ul 8A0qe passnasip seyoeoidde sousiaeld pajels ay) Se 1snqod se aq jou Aew anbiuyosy siy] o
‘welboud seinseaw psjpung e ul sainesw 9110ads Yum sgaN aleloosse 0} yoeoidde suoissalbal

21UOPaY 8y} pasn GOOZ Jauples) pue ziewnys sisAjeue pue uonas||0d Blep Yim pajeloosse asuadxe pue awiry ay; s yoeoidde siyy Jo yoegmelp auQ (S00z ||01e)) sainseaw

J0 s}09(04d uowwod yym pajeivosse sgaN pue Abiaus ayy Joj pied syuedionled s1s09 [BNOE 8U) JO SajeWNSS aALIBp 0) ABAINS AD e ybnouy) pauiwislap se sgIN asou} Jo

anjeA ay} pue ‘sjuedioned Aq papodal sg3N 8y} ‘seinseaw pajelsul 8y JO 1509 8y} ‘ajdwexa 1o} ‘uo uoijewloul Buneiodioour ‘uonoe ojul saje|SsueJ} Jusjul papodal MOy aulwIs}ap
0} pasn aJe S[opow 8y "anjeA g3N JO S8}eWIISS SALIBP 0} Pasn 8q Ued s}nsal Aanins pue ejep welboud jo uoneuiquiod e Buisn sjppow aousisyaid pajesrsy “seousisjaid
pajeanal Jo sisAjeue [eonsiels buisabbns ‘yoeoldde Jejiwis e sassnasip (G00g) [1048D “pasn usaq sey pue a|qissod si ABojouyos) Aousioiye-ABisua Jo SjoAs| pasealoul

0} anp aslie Jey} siyauaq ABJaus-uou sy} Jo uonewiiss ayy 0} yoeoldde sluopay e ‘sjysusq ABisus-uou Jo uoniuLap 8AIOLISaI Biow ay) Buisn ‘JlenamoH “Aldde oy Jnoiip 8q Aew
yoeoudde uoissaibal aluopay [euonipeds; ayy ‘(Aujenb bl “B:8) aanoslgns pue 10ensqe ale sjyauaq ABisus-uou 0} asi aalb Jey) spoob Jo sonsua)orIeyd By} o Auew asnessgq g,

'200Z Z}ewnyS woJj suosuedwod saueuopad ay) ul pajesisnyji Sjnsal jussaidal sysuajsy ey
“(¥00Z SeyeI00ssy Jasiyuszin) Jayio pue
‘UOIBAIBSUOD 92IN0SAI UOJWOD ‘(pal}) S1S09 ABIaua pue yiesy [ejusuoliAug ‘sjuswbpnp
SEAN LHOS, pue ‘u180u09 Bulp|ing/ws)sAs oyoads :(Aousnbayj Jo Jspuo ul) seLoba}ed xis Buowe aouepodu|
piey ‘sajeyenb pue suoreAijow sjdinw papodal sy “s}jo8s souBWIONSd dwoy dAISUsysIdwod -10J0e4
y enjejuenb sejpuey BuiAng Joj suoieAnow Jiay) Jnoge 198f0.d eILIOJRY € Ul SISWO)SND POYSE | pUe SUONBANOIN
S_qmﬂwu MMM o | orsuuspuodses L%\ﬁm . JasIyuazin Joaload sy woly Buninsal syyauaq ABisus-uou pue ABlaus ay) Jo papoday
anSUAIU Ajeonsers ‘Aeonkjeue SUONEAION anjeA ay) aulwLIa}ep 0} pash g OS|e Ued SUOIeAlOW asoy} Jo Buiybiam aAe|a. - sayoeo.dde
I¥S pUB JOGe| ‘anisuadxg e souewlopad Buong e papoday ‘1, | Oy} pue sjosfoid souewlopad swoy bBuinsind o} suoeAiow papodal-iswoisng | Aeans Jsyi0 ‘H
o v'SGIN 0} paljdde usaq
9ABY SPOU}SW 2JUOPay ‘suoljelieA SLI0S UM “(L00Z Jediays ‘1961 Saydiu9)
SO1jS1B}0RIBYD S} JO Uonoun) e se poob e jo soud Buisodwodsp ‘suopesrdde
sg3N (eAneyuenb) asay} Jo} 9|qeyns ale sayoeoidde uoissaifial dluopay pue ‘way} 8onpoud
sayoeosdde
S9SSAUYEI sybueng |  uopewnss oyads uonduosaq Kiobaien




Data Collection: Studies have used a variety of methods for collecting data to support
estimation of participant NEBs, including phone, mail, web, on-site interview and email
approaches, as well as detailed on-site data collection using program and business records, etc.
Of course, each of these data collection methods has the usual pros and cons (relative cost,
speed, length / complexity tradeoffs, etc.). However, when it comes to survey-based NEBs,
phone and web approaches provide additional advantages;*’ interview and on-site data
collection work best for ranking and regression-based options.

Comparison of Performance of Participant NEB Approaches

Advantages and disadvantages of these various approaches have been addressed in the
literature and are summarized in the Table above. To date, only a few studies have directly
compared NEB results arising from multiple measurement methods, and these findings are
incorporated into the advantages and disadvantages described in the table above. These
studies used two or more computational approaches to develop estimates for one program and
data collection effort. Various combinations of the studies allowed comparisons between
‘labeled magnitude scaling” (LMS), comparative percentage, Willingness to Accept (WTA),
Willingness to Pay (WTP) results, and ranking methods. The main factors used to compare the
performance included:

credible methods/demonstrated in literature;

ease of response by respondent /comprehension of the question by respondents;*®
reliability of the results;*

volatility of results within studies and in comparison to others;

conservative /consistent results;

cost;

computation clarity.

Generally, the comparative research which examined quantitative and qualitative features
associated with the NEB measurement methods, found that:

o WTP and WTA results (from Group D in the Table above) were weak and volatile, and
confusing to respondents (and consequently had significant no response and missing
observations). Respondents were slow to answer because of the confusion, and thus,
data collection was relatively expensive, especially given the quality of the data in the
responses. The values were generally larger (less conservative) than responses
estimated using other methods (particularly Group E);

o Comparative responses (Group E) were generally consistent across programs, and very
quick for respondents to answer, supporting reasonable data collection from hundreds of
respondents, which improves statistical properties. The verbal comparisons (LMS)
(method 9) were quicker for respondents (than Method 8), and the factors derived from
the comparison of percentage vs. LMS categories were reported to be very consistent
with the values reported in the academic literature.

47 These include easy skip patterns (to help shorten potentially lengthy and confusing batteries of questions) and the ability to
provide greater explanations if the concepts are unclear to respondents. As costs decrease, larger samples can be
accommodated, supporting better statistical properties, so this is also an advantage.

48 Assumed to be at least somewhat related to or reflecting reliability of individual responses - less “guessing” involved (Skumatz
2002)

49 Given the types of categories of benefits being measured, "accuracy” is difficult to assess or verify. The literature that has
addressed this issue tends to relate it to the next criteria, consistency of results (across similar programs, or for the same
program at different times, etc.)
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e All methods involving WTP, WTA, and comparative valuation approaches (within Groups
D and E) supported practical computation of NEBs for more than one NEB category.

e Ranking methods (Method D, number 7) provided for slower data collection than other
methods, with more missing data. The questions were more difficult to construct, and only
limited comparisons could be asked in the phone format, limiting the number of NEBs that
could be estimated. The results were more conservative (lower) than those derived using
the comparative (LMS and percentage) methods.

e The hedonic method (group G, number 10) was flexible and the results were consistent in
direction and size with a priori theory.

These preliminary results are useful as others explore these and other analytical methods. To
date, the LMS is a strong performer, balancing consistency, speed/efficiency/cost, and flexibility.
If only one important NEB is necessary to measure, the regression-based techniques may be
well-suited to the purpose. However, more work needs to be done to cross-reference and cross-
check the performance and especially consistency of the results from the various methods. Only
when considerable cross-checking is provided, along with demonstrated statistical properties,
will confidence build for the computation of participant NEBs — especially the “softer,” but still
important benefits like comfort, and other NEBs. It is recommended that additional estimation
work proceeds, employing multiple measures within one study to allow cross-checking and
verification. Given that the literature has touted the importance of these benefits for two
decades, developing credible measurement methods is important.
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4. NEB VALUES / PATTERNS FOR LOW INCOME PROGRAMS

A detailed review of the quantitative literature on low income program NEB results is
summarized in the table below, sorted by perspective and NEB category.®® Table A.1 in the
Appendix provides detailed quantitative results from several dozen low income studies; these
results were used to draw the summary provided in Table 4.1. Patterns in these results are
summarized in the following section.

Table 4.1 Values for NEBs for Low Income Programs for Utilities around the Country
(color groupings indicate “perspective”; LIPPT values summarize values prior to 2000; remainder updates that literature)

ID | Perspective or NEB Category | Summary of Values (per participant / yr); Implications
# | UTILITY PERSPECTIVE
1| Carrying cost on arrearages Impact values are higher for programs targeting high arrearage customers; Most
standard programs in the 20-30% impact range. Dollar values clustering around
$2/participant, and $32 (several in range of $60). High estimates values are reduced
into this general range when translated into annual carrying cost terms.
2 | Bad debt written off Impact values usually in the 20-35% range; not many studies specifically on this
feature. Values $60+ for those affected, $2 when averages across all participants.
3 | Shutoffs Values on order of $2 or less for many utilities; several found very high values
($100+)
4 | Reconnects Net values from pennies to $50+ reconnect charge (many did not multiply times
incidence)
5 | Notices Few study these separately
6 | Customer calls / bill or Values on order of $0.50.
emergency-related
7 | Other bill collection cost Few study these separately.
8 | Emergency gas service calls (for | Based on 2 main studies — Magouirk and Blasnik. Needs more work.
gas flex connector and other
programs)
9 | Insurance savings Very rarely examined
10 | Transmission and distribution Not often separately studied; embedded in utility avoided costs for some. Rules of
savings (usually distribution) thumb estimated percentages for some.
11 | Fewer substations, etc. Not studied to date
12 | Power quality / reliability Not studied to date
13 | Reduced subsidy payments (low | Very directly related to the energy savings and utility’s discount rate
income)
14 | Other Thd
Total Perspective Utility Lowest of the 3 perspectives. Totals range from $4-$31/HH.
15
16 | SOCIETAL PERSPECTIVE
17 | Economic development benefits | Very dependent on measures and program type.
— direct and indirect multipliers
18 | Tax effects - (2 possible effects: | Directly related to above plus local tax schedules. Can be calculated relatively

related to unemployment and
income taxes from job creation /
economic development; another
effect possibly related to tax

easily. Not volatile in an unpredictable way.

50 A table summarizing the specific estimation methods used in the 2000 Low Income Public Purpose Test is presented in
Appendix A.
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ID | Perspective or NEB Category Summary of Values (per participant / yr); Implications
credits for investment in certain
measures / PV / solar, etc.)

19 | Emissions / environmental Dependent on fuel mix, time of day (peak / off-peak) or can use more complex
(trading values and/or health / algorithms. Varies by utility. For California, the values are embedded in avoided
hazard benefits) cost adders.

20 | Health and safety equipment Very few studies; presumably very dependent on measures

21 | Water and waste water treatment | Rarely or never studied
or supply plants

22 | Fish / wildlife mitigation Never studied

23 | National security Rarely studied

24 | Health care Rarely studied

25 | Reduced dependency / Improved | Rarely studied, important
social indicators of family stability
and employment / reduced
dependence on state assistance

26 | Other
Total Perspective Societal Potentially valuable when economic development and emissions effects included.

27 | HOUSEHOLD PARTICIPANT
PERSPECTIVE

28 | Water / wastewater bill savings Somewhat valuable, especially in California with high water and sewer rates. Easily
computed from secondary data; depends on measures installed. $5-12/HH/yr

29 | Operating costs (non-energy) Rarely studied.

30 | Equipment maintenance Survey-based; $17-22 estimates.

31 | Equipment performance (push Many studies; important, especially with comfort; extant values $14-18
air better, etc.)

32 | Equipment lifetime Few quantitative results separate from surveys.

33 | Shutoffs Survey based or based on computations of time value. Seems to indicate small

values because of low incidence. Current values vary from a few cents to $12.
Varies based on procedures at utility and charges.

34 | Reconnects Same as above.

35 | Property value benefits / selling Potentially very important, but also very local and program-specific (what measures,
etc.). Needs more study, but likely very hard (costly) to compute because of data
collection (not because it is complex). Varies from a few dollars to more than $20.

36 | (Bill-related) calls to utility Time value of data from arrearage study. Generally around $0.30; one study finds
up to $8.

37 | Comfort Valuable in almost all studies; see line 31. Up to $50+ per year in one study.
Commonly one of the top benefits from low income programs.

38 | Aesthetics / appearance Survey-based; should be related to line 35

39 | Fires /insurance damage (gas) Rarely studied; indirect; incidence data very thin.

40 | Lighting / quality of light Survey-based; depends on measures installed. One study showed $25.

41 | Noise (internal / equipment) Survey-based; depends on measures installed; extant values $15-20.

42 | Noise (external) Same as above; extant values $13-17

43 | Safety Few incidence studies — needs more work.; extant values about $20.

44 | Control over bill Survey-based historically. Values ~$30.

45 | Understanding / knowledge Needs more study. Potentially important.

46 | “Care” or “hardship” (low Important for further exploration.
income) - and/ or see row 53 -
related

47 | Indoor air quality Not strongly recognized as separate impact in most studies.

48 | Health / lost days at work or Important; high value for some programs, but most between $4 and $12 / HH / yr.
school

49 | Fewer moves The mobility value is potentially high, but incidence studies are few. One study found

value of more than $60; most use more conservative numbers and derive lower
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ID | Perspective or NEB Category Summary of Values (per participant / yr); Implications

estimates (under $1 because of small incidence)

50 | Doing good for environment Highly valued by participants; not clear value to programs

51 | Savings in other fuels or services | Direct when measuring gas and electric; not many other services studied.
(as relevant)

52 | GHG and environmental effects Measured under societal.

53 | Employment and family stability, | Important; see line 46
reduced dependence on state
assistance

Other Depends.

55 | NEGATIVES include: Installation | Not usually found to be important / valuable.
hassles / mess, negative values
from items above

Total Perspective Participant Majority of value for some programs

4.1 Results, Patterns, and Conclusions from Low Income Program
NEB Results

A review of these findings, along with the results included in the 2001 LIPPT summary report,
allows us to examine some patterns by region and program type. Table 4.2, 4.3, and 4.4
summarize patterns in the results for each of the three perspectives, respectively utility, societal,
and participant. Note that, in almost all cases, the values are based on an analysis of program-
wide NEBs — not based on measure-specific impacts.

Table 4.2 Patterns in Utility NEBs by Program Type and Region

Utility NEBs

General results Small - less than 10% of total NEBs in most cases.

Variations by Program type | The effects have historically been larger for low income programs because the potential
impact from arrearages and the impact of rate subsidy reductions are larger. Some have
found that programs that target high arrearage customers have particularly larger impacts
from utility NEBs.

Few other impacts have been examined in great detail. If capacity impacts are examined
and valued, it is likely peak programs will begin to have much more influential effects on Utility
NEBs. To the extent line losses are higher or lower proportionally in peak vs. non-peak times;
similar patterns will emerge if these values are incorporated.

Variations for Low Income Low income programs bring more Utility NEBs for arrearage reduction and reduced rate
or other sectors subsidies.

Variations by region of the Climate zones could affect these NEBs because of the effect of harsh winter climates (and
country high summer conditioning) on bills and arrearages, including for low income households. No
specific patterns have been uncovered. In addition, gas utilities may see higher effects from
potential emergency situations avoided.

Table 4.3. Patterns in Emissions and Job Impact NEBs by Type of Program and Region®'

GHG Emissions Economic Impacts
General results | Emissions impacts have improved a great deal Range from multiplier of 3.54 for national expenditures
over the last 5 years, and have shown significant on EE (Mulholland, Laitner, and Dietsch 2004) to
impacts. multipliers of 0.25 for appliance replacement programs
(Imbierowicz et. al. 2006). In OR one MW saved

51 Again, note that California embeds emissions and T&D effects into the computations of avoided cost; no separate work on
these NEBs is required. However, this summarizes the broader literature, for the interest of the reader, and the results may
provide a value that can be compared to the values incorporated into the avoided cost.
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GHG Emissions Economic Impacts

increases output by $2.2 million.

Variations by The effects vary significantly with program type to Dramatic impacts depending on program type because
Program type the extent that different programs deliver savings at | it affects different underlying industries affected by the

different types of day / days of week / months of program’s specific measures and make-up (e.g. labor
year. Emissions vary with the generation profile for | intensity). One study found multipliers from 30% more
the time the savings are delivered. Work by to more than doubled for weatherization compared to.

multiple authors finds these variations. Emissions Appliance replacement programs.52 (Imbierowicz et. al
reduction during peak hours is often smaller than 2006). The study finds that appliance replacement

for baseload reductions (baseload plants are less programs do not provide much multiplier effect even
expensive but put off more GHG). However, see when national scope is considered, largely because
notes regarding region of country below. Thus air appliances are mostly manufactured overseas
conditioner programs will have different profiles
than lighting retrofits.

Variations by No additional variations than by program type or No additional variations than by program type or region

sector region as listed elsewhere. as listed elsewhere.

Variations by Significant variations by region of the country Variations are significant because the industry mix

region of the because the driver is electricity generation mix (at varies across the nation. The one study examining this

country peak and off-peak). Where there is more hydro, impacts3 found that multiplier impacts for both
emissions are lower, etc. weatherization and appliance replacement programs

were always lower in Wisconsin than in California or
nationwide (about 10% to 50% lower depending on
program type). The study found slightly larger
multipliers for California programs (likely due to broader
industry mix), and largest when nationwide scope is
considered.

Table 4.4. Variations in Participant NEBs by Program Type and Region

Participant NEBs

General results

Large - often equal to the value of the energy savings, depending on program (see below). There
are patterns in leading NEBs as listed above.

Variations by Program type

Participant NEBs are higher for whole building programs than individual measure programs. This
seems largely related to the inclusion of measures that affect comfort (HVAC, windows, design
features).

Variations by sector

High value residential side NEBs tend to be: comfort, doing good for the environment, operations
and maintenance / lifetime, and aesthetic effects. On the non-residential side, the most valued
NEBs tend to relate to: comfort, operations and maintenance / lifetime, equipment performance,
doing good for the environment, and labor / productivity issues. Low income programs tend to
have higher NEB values associated with feature like “improved understanding of equipment
energy use”, control over bills, and similar. Negative NEBs - reflecting barriers — have also been
measured. On the non-residential side, maintenance issues are the most common concern; on
the residential side maintenance and aesthetic issues arise.

Variations by region of the
country

Climate zones are influential in the value of NEBs because much of the high-value benefits come
from comfort (affected by harsh winter climates and high summer conditioning). This single factor
is often 15% or more of all participant NEBs. One study found that the highest valued source of
NEBs was the insulation work (related to comfort).5 In addition, on bills and arrearages, including
for low income households. No specific patterns have been uncovered.

52 The study found economic output multipliers assocated with weatherization program expenditures are considerably higher
locally (more labor intensive) than those associated with appliance replacement programs (46% vs. 25% for W1, 49% vs. 34% for
CA, and 106% vs. 25% US). (Imbierowicz, Skumatz, and Gardner 2006).

53 Imbierowicz, Skumatz, and Gardner (2006)

5 Skumatz and Gardner 2004 decomposition study.
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We can also examine the patterns by size and and variability of NEB. Based on this analysis,
the results show that — if a utility wanted to estimate the minimum of NEBs to minimize costs —
the NEBs in the yellow cell (or potentially the pink cell) could be aggregated into a multiplier.
The NEBs in the salmon or purple cells (high variation) either need further investigation to
identify the source of variability (and thus, potentially turn them into multipliers or adders based
on those causal factors), or require estimation into the future because they are 1) important /
highly valued, and/or 2) very program-specific. Not otherwise classified NEBs have not shown a
clear pattern in value or variability.

Table 4.5 Variability and Patterns in Low Income NEBs

Large size NEB

Not elsewhere classified

Small size NEB

Low variation

None identified with this pattern

Arrearage and coll'n NEBs (but easily
measured by program; also varies
depending on whether target is “high
arrearage” customers)

Not Insurance
elsewhere Substation / infrastructure
classified Power quality
Tax effects
Health & Safety
Wastewater / water infrastructure
Social indicators
T&D losses
High Emissions (predictable models) None identified with this pattern
variation Economic impact (predictable

models; depends on measures)
Participant NEBs (depends on
measures, household
characteristics)

Emergency gas service call
(needs more analysis)
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5. CURRENT AND POTENTIAL APPLICATIONS OF NEBs

There seems to be no shortage of informal uses or potential applications of NEBs, or reluctance
for application of NEBs to formal uses like regulatory benefit-cost and regulatory test
applications. Introduction into more formal applications will depend on developing estimates that
withstand scrutiny from the range of audiences.

The most commonly-suggested current and potential uses of NEBs—which vary for utility,
participant, and societal perspectives — are categorized in the Table below. Enhancements on
these uses are described below.

Table 5.1. Summary of Current Uses for NEB Values
(Updated from BC Hydro 2008)

Utility NEBs | Participant NEBs Societal NEBs
Marketing & targeting Yes Suitable
Program refinement Yes Yes Yes
B/C internal customer Yes Suitable
Portfolio development Yes Yes Yes
B/C tests Potential Potential Potential (high)

NEBs provide useful information for program marketing and targeting, program refinement, and
many other applications. The benefits from these qualitative and informal/informational
applications have been fairly non-controversial. A discussion of the more controversial topic of
how NEBs may (or may not) be adopted into program level screening and related applications is
included in the next section. NEB values have been used in the following ways:

o Program marketing / targeting: Participant NEBs perform a function parallel to market
research in product sales. NEB research uncovers those non-energy aspects of EE
programs and measures that appeal to businesses and households that may be the target
of the programs, and in particular to those potential participants that are not already “sold”
on energy efficiency features alone. NEBs can also be used to identify high impact
measures and high impact target participants for programs, optimizing impact vs. cost.

¢ Program refinement: NEBs provide feedback akin to that provided by process evaluations.
Negative NEBs reflect important program barriers that can be addressed. Differences in
perception of NEBs by different actors in the supply chain® identify information, training, or
other needs at various intervention points. A detailed NEB analysis can provide information
for refining the level or design of the rebate or intervention level.

o Benefits and Costs internal customer: Businesses and households select equipment (and
behaviors) based on an internal assessment of the benefits and costs of an array of financial
and non-financial considerations and features associated with that measure or behavior.
NEBs provide a mechanism for identifying and providing a financial proxy for many of these
“other” features. This is a key component to understanding the participant’s B/C analysis
and their underlying program and participation decision-making. It provides information to

% Termed "disconnects” (Skumatz 2004). In research for Focus on Energy (Skumatz and Schare 2002) the authors point out that
A&E firms may be specifying and recommending fewer EE measures than owenrs would be willing to invest in, and that it may
be leading to under-investment in EE in new construction.
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refine the program and supports refinement of incentives to make the B/C ratio favorable to
program objectives.>®

o Portfolio development: NEB analysis allows design of portfolios that maximize societal,
utility, and/or participant benefits (or targeted NEB elements) given a fixed budget. Tradeoffs
can be made between programs and measures to optimize a portfolio toward an array of
financial and non-financial objectives, and provides a fuller assessment of portfolio impacts.

It is the area of B/C tests and program-level (and portfolio-level) screening that leads to the
greatest controversy in NEBs. This topic is discussed in more detail below.

Alternatives for NEBs in Program-level Screening

Including NEBs in applications with significant financial applications like program screening is
hampered by concerns about the reliability of estimates of NEBs. There have always been
concerns about valuations of indirect benefits like comfort, aesthetics, and other “soft” benefits,
or complex benefits like productivity, etc. For that reason, some agencies have defined subsets
of NEBs that they consider “readily measured,”” and subsets of these are sometimes included
in program screening or other applications. Examples of some of these “readily measured”
benefits follow:

e BC Hydro: Maintenance, GHG, equipment life, reduced waste generation or product
losses, improvements in equipment productivity, increased floor space®;

e Energy Trust of Oregon: Carbon value on societal test, Present value of deferred plant
extension, water/sewer savings as examples. Other specific measures benefits (e.qg.,
lower soap use for laundry, etc.);*®

e Others defined them in less specific terms, like: reliable and with real economic value
(MA); maintenance and equipment replacement (VT); measurable with current market
values (CO). (Source BC Hydro 2008).

As an early approach, some other utilities incorporated percentage “adders” meant to reflect the
presence of NEBs, but remaining non-specific about their sources and variations in values that
may accrue to different types of programs.

Utilities have proposed and used a number of alternatives for including NEBs in program-level
screening.

1. Adder: Use an adder to reflect all NEBs._An adder is included in cost-effectiveness analysis
to represent range of non-energy benefits. In the absence of a transparent link between the
adder and specific NEBs, and to be conservative, the adder could be in the range of 10-15%
of participant’s energy bill savings. (Examples: BC Hydro (currently), New Hampshire,
Northwest conservation “advantage”)

% An example from a boiler program analyzed by the author illustrates this concept. Rebate levels were establisehd to provide a
customer B/C ratio that would favor the highest efficiency model. However, customers were purchasing a somewhat lower
efficiency model more frequently than desired. The NEB analysis demonstrated that one of the highest value features of the
other model was its small footprint, and the footprint value outweighed the difference in incentive levels. To modify behaviors, the
incentives needed to be adjusted. The utility made the simplying error of assessing customer B/C in terms of energy costs vs.
purchase cost alone, rather than the greater bundle of features. NEBs provide proxies for those underlying values.

57 This section relies heavily on a very nice and concise analysis of NEBs prepared by BC Hydro 2008.

% BC Hydro 2008. BC Hydro considers the following not readily measurable: Sales, property value, satisfaction, worker / student
productivity, H&S, comfort, noise, aesthetics, convenience, pride / prestige, sense of environmental responsibility

5 Author interview with Fred Gordon, Oregon Trust, 2009.
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2. Readily measurable NEBs only: Options are described above, including water or soap
savings for clothes washers, water savings from restrictors, etc. Examples (VT, MA, CO,
OR)

3. All NEBs — Develop estimates of all readily measurable and selection of the most important
(largest) hard to measure NEBs (including subjective NEBs), relevant to the cost test or
application. Ensure that double counting does not occur. (No current examples)®.

4. Hybrid — Include readily measurable NEBs and an adder for hard to measure NEBs: Include
readily measurable NEBs and a conservative adder for hard to measure NEBs. Ensure that
double-counting does not occur. (no current examples®’)

In a recent analysis, BC Hydro examined the alternatives based on how they met three
objectives: maximize DSM opportunities, minimize regulatory risk, and minimize evaluation
resources. The summary of this evaluation is provided in Table 5.2.

Table 5.2 NEB Alternatives in Evaluation and Cost Tests (from BC Hydro 2008)

Alternatives
Objective Criteria Adder Readily All NEBs Hybrid
Measurable
Maximize DSM Range of NEBs Small range of Moderate range | Wide range Wide range
Opportunities included NEBs included
Minimize Robustness of NEB Low regulatory Med regulatory | High regulatory | Med-high
Regulatory Risk valuation + risk risk risk regulatory risk
Jurisdictional support
Minimize Evaluation simplicity Minimal Med evaluation | High evaluation | Med evaluation
Evaluation evaluation resources) resources resources
Resources resources

BC Hydro’s analysis of the options probably represents the thoughts of many utilities
considering next steps with NEBs. They note that:

“...including HTM NEBEs in the Total Resource Cost (TRC) test has the highest
regulatory risk, due to concerns about the robustness in valuation methods and the fact
that no other jurisdictions were found to include these NEBs in their program screening.
And while the adder option has the lowest regulatory risk, it ranks the lowest in terms of
maximizing DSM opportunities as it does not allow benefits over the “adder” amount to
be considered in the TRC.

Compared to the other alternatives evaluated, incorporating readily measurable NEBs in
the TRC allows the most NEBs to be considered in the cost-benefit analysis while having
moderate regulatory risk. Incorporating readily measurable NEBs can be done with
relatively robust valuation methods and is an approach taken in a number other
jurisdictions. Further, this alternative can be implemented in the near term and requires
only moderate evaluation resources.

However, including only readily measurable NEBs could limit the benefits for commercial
and residential programs which are more likely to have “hard to measure” NEBs. The
hybrid option would allow more NEBs to be included by using an adder to capture “hard

60 Considered in Caliornia as part of the LIPPT analysis, 2001; also a version of this has been used in New York. NYSERDA
included percentages of all NEBs in various scenarios of the cost test that were presented to the regulator (e.g. 25% of NEBs,
50% of estimated NEBs, 100% of estimated NEBs, etc.).

61 Interviews indicate the Northwest Power Planning Council may be working on a version of this option.

Skumatz Economic Research Associates and The Cadmus Group “NEBs: ... LIEE in CA” Revised Draft 32



to measure” benefits, but suffers in terms of increased regulatory risk (no jurisdictions
found to use this approach). ... In any of these alternatives, the same methods and effort
should be employed to establish any non-energy costs.”

The crux of the issue is the confidence in the estimates of HTM NEBs.

BC Hydro summarizes the continuum of NEBs use in program screening options (conservative
to more aggressive), with examples of utilities that employ the metric. This information is
included in Table 5.3.

Table 5.3. Current Approaches / Treatment of NEBs (updated from BC Hydro 2008)

NEBs Approach (Conservative to Program Screen Examples

Aggressive)

Program marketing only - conservative TRC Ontario, Manitoba, Quebec

Scenario Analysis TRC NY (variety of NEBs included for scenario; programs must
pass without NEBs)

Project screen TRC WI (participant-valued NEBs only)

Program screen - readily measurable Modified TRC PPT MA (NEBs must be “reliable and with real economic value”),

possibly CA (only for low-income); VT (maintenance, equipment

replacement); CO (measurable with current market values),
NH (adder of 15%); BC Hydro; OR (especially for C&l)

Program screen — broader NEBs Modified TRC PPT None founds?

Additional detail and updated information is provided in Table 5.4 below.

Table 5.4 Status of State and Regulatory Uses of NEBs

State / Region

Are NEBs Examined / How

Are NEBs “Officially Used?

California

The State hired a consultant to construct a low income
program NEB model a few years ago, which computed
about 30 utility, societal, and participant NEBs. That
model’s inputs are outdated, and the model is being
updated to 1) update / tailor assumptions and inputs,
2) add more NEBs and update measurement
approaches, 3) transform the model to a measure,
rather than program basis, and 4) better coordinate
with the other processes and steps for submitting
program benefit cost results for program screening
and the needed scenarios, etc.

The State investigated formal inclusion of
participant-side NEBs in tests of Low income
programs several years ago, and is currently
reinvestigating that issue to some degree. There
have also been specific discussions with the
regulators about indirect ways to incorporate NEBs
into the current benefit-cost test model.

CA, ID, OR, They do not quantify NEBs, except limited arrearage They use an environmental “adder” of 10% of the
UT, WA, WY — | analyses. Some evaluation work — potentially including | benefits for low income cost-effectiveness if the
PacifiCorp NEBs — are conducted if the program is performing regulators allow (as they do — or did - in

poorly to see if NEBs can help improve the cost- Washington, see below)

effectiveness.
NY Detailed evaluation of NEBs is conducted for many or | NEBs such as comfort, safety, air quality,

all of the programs in their residential, commercial,

productivity, etc are included in regulatory cost-

62 Briefly considered / analyzed in 2001 for Low Income Public Purpose Test for California, but no progress was made.
Currnently, the CPUC Is considering modifications to the TRC to incorporate some NEBs as a cost offset. The proposal is being
pushed by Knight. In addition, the State is issuing an RFP for another round of research on whether NEBs belong in tests for low

income programs.
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State / Region

Are NEBs Examined / How

Are NEBs “Officially Used?

industrial portfolio. They estimate a variety of utility,
participant, and societal NEBs.3 For participant NEBs,
they generally use the survey method developed in the
literature,® For societal figures (emissions and jobs)
they use specialized regional models developed by a
consulting firm. For utility benefits they generally rely
on defaults and proxy values from the literature,
adjusted for New York, and do not generally conduct
arrearage or similar studies.

effectiveness evaluations for low income. For other
programs, they have presented information to the
regulators that include NEBs, and regulators are
shown the benefit cost results including zero NEBs,
50% of NEBs, and 100% of NEBs (or similar) — a
scenario approach. The NEB results are also used
for analyzing marketing and outreach, but this is not
a regulatory requirement.

Vermont A calculation of NEBs associated with Vermont's NEBs such as reduced air emissions, property value
weatherization program was conducted in 1999, increases, tax benefits, health improvements and
(adapting numbers developed for a California employment impacts are incorporated into formal
program), and the numbers were updated for the 2007 | cost-benefit analysis for the low income program,
report. This report used a combination of program, which is required by the state legislature. The
secondary, and literature-based inputs. Currently, this | analysis is also used for marketing and outreach.
is the only efficiency program in Vermont that
quantifies NEBs.
Pacific Calculations are measure specific (for BPA), not The work is being used in regulatory cost-
Northwest; program specific, and in the residential sector cover effectiveness analysis. TRC calculations include the
(from BPA, lighting, appliances, HVAC, etc. The “Regional value of air emissions reductions. BPA will only fund
Energy Trust, Technical Forum” has established a protocol to cost-effective measures with at BC ratio of 1 or
and NEEA) evaluate the air emissions associated with specific greater. Energy Trust / NEEA report that they
measures (CFLs, appliances, windows, HVAC, etc.), include the “readily measured” NEBs in the cost-
and BPA is developing a method to evaluate the jobs | effectiveness reporting.
and emissions impacts of energy efficiency projects
funded by the Recovery Act. BPA would like to do
whole house or program level analyses, but the
current model is not designed for this. Energy Trust/
NEEA consider “readily measured” NEBs associated
with programs (for example, water savings for washer
programs, etc.) They are measured using “direct-type
methods. “Speculative’ or “soft” metrics like comfort,
etc. are not measured.
Montana The Montana Public Service Commission does not NEBs do not need to be reported for regulatory
require non-energy benefits to be reported and none evaluations.
of the regulated utilities have done so. A possible
exception is for the weatherization program where
some non-energy benefits may have been reported for
federal requirements. No NEBs are reported for the
weatherization program. None of MO PSC's regulated
utilities have reported NEBs for economic evaluations.
WA - Puget PSE used to quantify some non energy benefits NEBs were, but are no longer, used for internal and
Sound Energy | (environmental, comfort, and quality of life indicators), | regulatory cost-effectiveness test. No NEBs are

but doesn't currently do so. Usually relied on Regional
Technical Forum values and on occasion used
participant surveys and data to quantify benefits. No
reports are available demonstrating past
methodologies. Currently no NEBs are quantified, but
since it is believed that significant NEBs are

required to be reported for regulatory purposes, but
lower B/C ratios are allowed for low-income
weatherization programs because NEBs are
assumed to be associated with those programs.

83 The list of NEBs generally includes the entire list presented in Table 1 delivered to Xcel.

64 They generally rely on the comparative measurement methods, and for some, they also incorporate conjoint methods. Each
method was discussed in the seminar presented to Xcel at the beginning of this project. The measurement approach / process
was initiated / set up by SERA.
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State / Region

Are NEBs Examined / How

Are NEBs “Officially Used?

associated with the low-income weatherization
program, a B/C ratio of .67 is allowed (a TRC test ratio
of 1 is usually required).

MA The current TRC model does include NEBs, but the The benefit cost model used for regulatory cost-
methodology and source data used to quantify NEBs effectiveness evaluations has NEBs build in for
is unclear for some of the values. The inputs are reduced costs to utility (arrearages, termination,
derived from various reports and existing literature, but | collections), and participant benefits (mobility,
there are concerns about the accuracy, and updates comfort, etc.).
are planned. NSTAR plans to update them, and part of
NSTAR's recently filed 3-year plan includes an
evaluation of NEBs.

Arizona The average air emission (SOx and NOx) per kWh The Arizona Corporation Commission does not
produced by a given utility is used to generate values | require NEBs to be included in cost-effectiveness
of emissions reductions. Some utilities are beginning evaluations, but will allow utilities to report air
to incorporate the value of carbon reductions as well. emissions reductions if presented to them
Broader NEBs are not currently considered or
assessed.

Arkansas The Arkansas Public Service Commission efficiency NEBs do not need to be reported for regulatory
programs are just getting underway. The pilot projects | evaluations.
have not required any cost-benefit analysis, but the
comprehensive programs will need to demonstrate
cost-effective energy and capacity savings. No NEBs
will be required to be reported, but the PSC would
consider them (if presented).

Georgia The Georgia Public Service Commission does allow NEBs do not need to be reported for regulatory

evaluation of externalities. None of the regulated
utilities have reported any NEBs as part of regulatory
cost-effectiveness evaluations.

evaluations

South Carolina

Neither the South Carolina Code of Laws nor the
Public Service Commission of South Carolina requires
utilities to consider the non-energy benefits of energy
efficiency in the utilities’ economic analyses. The
Commission would consider such a proposal if
presented by one of the regulated utilities.

NEBs do not need to be reported for regulatory
evaluations.

Wisconsin

They have included NEB quantification in a number of
program evaluations (including participant NEBs),
particularly in the low income / weatherization side.

Broad NEBs are not officially incorporated into
regulatory cost-effectiveness.

Opportunities for including NEBs in benefit costs tests are illustrated in the summary of benefit-
cost tests used in various locations around North America. Note that the last several rows
include the potential to include subsets of NEBs — should more confidence be gained in the
estimates of HTM NEBs. However, in the near term, estimates of the societal NEBs that have
achieved a higher degree of measurement confidence (economic, emissions) can be included in
the program screening and benefit cost test analyses.
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Table 5.5. Summary of Benefit-Cost Tests (adapted and updated from Amann, 2006)

Test

Benefits

Costs

States Using Currently for
what purpose.. they all use all
tests, the question is which
use them is the final screen

Utility Cost (or Program
Administrator Test)

e  Avoided supply costs for
transmission, distribution,
and generation (TD&G)

e  Avoided gas and water
supply costs

Program administration
Participant incentives
Increased supply cost

CA, CT, HI, 1A, IL, IN, MI, MN,
MO, NY, OR, RI, TX, VA, WA,
BPA

Ratepayer Impact Measure
(RIM) (or No Loser's Test)

Same as above plus
e increased revenue

Same as above plus

Decreased revenue

AR, CO, FL, GA, HI, IA, IN, MI,
MN, NC, ND, NV, SC, VA, WI

Participant cost

Utility bill reductions

Participant direct costs

AR, CA, FL, HI, 1A, IN, MI, MN,
NY, VA

°
e  Participant incentives
[ ]

Total Resource Cost (TRC) Avoided supply costs for e  Program administration AR, CA, CT, CO, GA, HI, IA, ID,
TD&G e Participant incentives IN, MA, ME, MI, MO, MT, NH,
e Avoided gas and water e Participant direct costs NJ, NV, NY, RI, 8C, UT, VA, WA
supply costs e Increases supply costs
e  Utility bill reductions e Decreased revenue
Societal Same as above plus Same as above AZ, 1A, ME, MN, MO, MT, NJ,
e  Externality benefits OR, VT, WI
(reduced pollution,
improved reliability, etc.)
Public Purpose (includes NEBs) | Same as above plus Same as above CA, KY, WI (low income)
e  Participant incentives
e Quantifiable participant
NEBs
Total Market Effects (TMET) Same as above plus Same as above For evaluation purposes only

(includes NEBs) e  Additional participant NEBs

(for program and spillover

participants) plus

e  Broader macroeconomic

effects
Program Efficiency (PET) Same as above Same as above For evaluation purposes only
(includes NEBs) e  Excluding participant direct

costs

Initial BCA (Simple BC) (includes | Same as Public Purpose Test Same as above For evaluation purposes only

NEBs)

plus
e  Participant direct costs (as
negative benefit) 65

A TMET approach would provide the most complete feedback on program impacts, benefits,
and costs, and the most comprehensive assessment of the expenditure of public goods dollars.
However, to move to a full effects test (like the TMET) will take additional research on
participant benefit measurement methods.

Cross-cutting Recommendations:

Prioritizing additional research is a bit of a chicken and egg issue. It may not be worth time to
assess additional measurement methods unless they will be put to highly valued or important

65 Similar to the option proposed by Bob Knight, Bki in various publications, including BECC 2008, and elsewhere.
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uses; however, they will not be put to these uses unless reliable and robust valuation
approaches are identified and trusted.

There are, however, strong arguments for considering NEBs in some regulatory tests, at least
on a theoretical basis.
e Low income programs: many of the principal goals for the programs relate directly to
NEBs.
e Incorporating direct and improved economic and GHG NEBs in screening and B/C metrics
as appropriate.
Incorporating readily measured NEBs into screening and B/C work
o Developing acceptable multipliers for the “other” HTM (not “readily measured” NEBs) as a
start to get at least proxies for the values into the computations and the conversation —
and the decision-making.
e Using these metrics to create “hybrid” NEB values to be included into the screening and
B/C process and protocols.

Finally, the value of NEBs as input to process evaluation and NTG (Net-To-Gross)
computations should be further explored and potentially made part of the standard procedure for
these evaluation types.

5.6 What Has Been Learned: Emerging Approaches and Experience

A great deal has been learned about NEBs in the last decade:

o After years of just being listed and hypothesized about, the literature has focused on
developing estimation methods, and has suggested that NEBs represent significant value
— to society, participants, and to some degree, to utilities or agencies offering the
programs.

o Utility NEBs are not substantial, but mainly because NEB categories with significant
potential have not been investigated.

e Significant progress has been made in the area of estimating economic impact from EE
initiatives. Widely vetted third party models seem to provide a good balance between ease
and replicability. One issue that arises is that the models generally allow selection of
impacts at the national, state, or county level. If a utility or agency’s territory differs from
these lines, some interpolation may be needed. In some cases, internal models have
been developed to conduct the estimation work. This may or may not be necessary, but if
the results are to be used for regulatory purposes, they probably need to be provided to
allow vetting.

e Significant progress has also been made in the area of estimating emissions effects.
Simple and complex approaches have been used, using varying degrees of complexity in
generation mix and the associated emissions. The literature is moving away from the
simple methods (system-wide average) toward variations based on at least peak/non-
peak generation mix, or hourly dispatch permutations. Where local plant emissions data
are available, that may be a useful tailoring of the results.

e A great deal of activity has also focused around developing defensible methods for
estimating participant-perspective NEBs, including indirect and “soft” benefits. Variations
representing nearly a dozen methods have been used. Many have represented promising
approaches, depending on the types of NEBs and the level of detail. Promising
approaches include comparative methods, ranking methods, and regression / statistical
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methods. Willingness to pay/accept methods perform poorly. However, more work is
needed in this area;

With exceptions, utilities and regulators generally have not incorporated NEBs into the
regulatory or program approval process. This may be partly due to the relative newness of
quantitative information, a lack of comfort with the estimation of important, but “soft,” NEBs, and
concerns about reliance on self-report survey methods. Exceptions and new directions include:

e multiplicative adders to represent some or all of NEBs,

e incorporation of “readily measured” subsets of NEBs; or

e consideration of hybrid approaches including readily measured and some multiplier

values.
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6. IMPLICATIONS FOR NEBs APPROACH FOR CALIFORNIA
LOW INCOME (LIEE) PROGRAMS

6.1 State of Use and Applications of NEBs in Low Income Programs

NEBs are understood and recognized by a number of states, provinces, utilities, and regulatory
bodies. A couple states have begun to formally include NEBs in their regulatory tests for low
income programs (see Table 6.1), most aggressively VT, NY, and MA, which include NEBs with
categories beyond emissions in cost-effectiveness tests. A number of the categories formally
included reflect the types of goals commonly associated with low income weatherization
programs, including health improvements, safety, IAQ, and of course, payment-related NEBs.

The California program analyses do not currently include as broad an analysis of NEBs as some
of these New England states. As mentioned in the earlier chapters, a number of states and
provinces use NEBs informally for program design, marketing, outreach, and other applications.

Table 6.1: Formal Use of NEBs for Low Income Programs

Formal Inclusion Discussion State(s)
NEBs including reduced air emissions, property value NEBs are also used for marketing and VT
increases, tax benefits, health improvements, and outreach. NEB estimates for 1999 report
employment impacts are incorporated into formal were adapted from California LIPPT; for
benefit-cost analysis for the low income program, which | 2007 report estimates NEBs using a

is required by the state legislature. Low income combination of program, primary, and

programs are the only ones quantifying NEBs. secondary data.

NEBs including comfort, safety, IAQ, included in NEBs used for analyzing marketing and NY
regulatory cost-effectiveness tests for low income. outreach.

Over the last several yeas, the regulatory agency also

sees the results of ALL NEBs from all three

perspectives presented along with the benefit-cost

work using ‘scenarios” — Benefit cost with 25%, 50%,

and 100% of NEBs - for all programs including low

income.

Benefit-Cost model used for regulatory cost- MA

effectiveness evaluations includes Utility-perspective
NEBs (arrearage, termination, collections) and
Participant benefits (mobility, comfort, etc.).

10% broad environmental “adder” to benefits for Low
Income Programs for cost-effectiveness tests if allowed
by regulators.

Limited arrearage analyses, and some
NEBs estimated if program doesn’t meet
thresholds to see if NEBs improve cost-
effectiveness.

CA, ID, OR, UT, WA (in
past; now lower B/C ratio
allowed instead), WY,
PacifiCorp

Use a 20% adder for electricity and 5% for gas benefits
to reflect variety of NEBs; not just for low income
programs.

Xcel Colorado

TRC calculations include value of air emission
reductions. Energy Trust of Oregon allows addition of
“readily measured” NEBs in cost-effectiveness
reporting. “Soft” / participant effects are not measured /

NEBs are “measure”, not program
specific, so protocols include some
measures associated with the Low
Income programs (CFL, appliances, etc.).

Pacific NW, BPA, Energy
Trust of Oregon, NEEA
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Formal Inclusion Discussion State(s)

included, although water savings are considered easily | Protocols have not been developed for
measured. whole house measures / programs.

Not officially incorporated. Have included NEB quantifications in a Wi
number of program evaluations (including
participant NEBs) particularly in low
income / weatherization side.

Utilities Commission does not require NEBs to be Possible exception of the weatherization | MT, GA, SC, AR, other
reported and utilities do not. program where some NEBs have been
reported for federal requirements in MT.

The literature has largely considered three main approaches for integrating NEBs into tests and
program applications:

e Measured NEBs: in this case, NEB values are measured or estimated based on specific
program data for individual NEB categories. Some of these measured NEBs may be
easily measured, while others are not.

e “Adders”: in this case, an adder is included in a cost-effectiveness analysis to represent
a range of 1) individually small or 2) consistently-valued non-energy benefits.

e Hybrids: Ultilities or regulators could consider measured NEBs for some NEB categories,
and some “adders” for other values.

The utilities listed above have included both measured (Vermont, New York, Massachusetts,
Pacific NW), and adder (Xcel Colorado, California) approaches. The discussions seem to
revolve around the accuracy of “measured NEBs”, the difficulty of measurement and verification
of the values, and the potential transferability of estimated values, weighed against the relative
(potential) size of the impact. The Northwest may be considered to use a hybrid approach
(environmental plus readily measured, which are discussed in the next section).

6.2 Discussion of Measurement of NEBs in Low Income Programs

Basic best-practices of NEBs have been fairly-well adopted within the literature. These include
basics like including positive and negative NEBs, and consideration of “attributable” NEBs
above what would have happened without the program. This last element assumes
consideration of net-to-gross ratios; however, the special case of low income programs may
support an assumption that the NTG is 1 because, in many cases, the investment may not have
occurred without the program.

The state of measurement of NEBs falls into several major categories. The traditional
treatment, and concerns / revised considerations are discussed below.

Arrearage analyses: Arrearage studies for low income programs have been conducted for
several decades, and are generally conducted using control and program groups, with
straightforward analyses of the net impact of the (low income) program on arrearage, bad debt,
consumer calls, shut-offs and reconnects, and other financial or “collections”-type factors. The
statistical methods are well-known. There are scores of examples of these studies for utilities
across the nation.
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“Readily-measured NEBs”: These NEBs are easily measured with direct computations of
impacts or direct application of readily-accepted secondary data. An example of these
computations includes the water savings from low flow showerheads or faucet aerators, or from
efficient clothes washers, as well as the associated “soap” savings from these washers. These
NEBs are computed based on average showers or laundry loads per household from
established sources like the AWWA (American Water Works Association), or others, and the
results tend to lead to minimum controversy.?® These types of NEBs are measured around the
country, but are formally included particularly in the Northwest, and are included for programs
above and beyond just low income programs (particularly commercial / industrial programs).

Model-based societal NEBs: Third party models have been developed that provide well-
founded estimates of the impacts of low income (and other) programs on emissions and on job
creation / economic development.®” These models are of varying degrees of detail /
sophistication / cost, but the number of studies and models addressing these impacts
(developed / published by universities and consultants) at the local, state, and national level are
increasing — and are being accepted in the literature.

Survey-based Participant NEBs: Organized, statistical surveys have been used as the basis
for computing a subset of participant-based NEBs since 1994. From nearly the beginning, the
methods have been based on approaches drawn from the academic literature. The survey-
based approaches have been used to measure the benefits related to: performance (comfort,
etc.), lifetime, maintenance, property value, noise, safety, mobility, education impacts, “doing
good” for the environment, and stability-type metrics, and any negative impacts associated with
the programs. A number of main measurement approaches have been used for these survey-
based studies: contingent valuation and willingness to pay / willingness to accept; relative
scaling (percentage and labeled magnitude scaling); and ranking methods. Each has
demonstrated academic and statistical underpinnings. The survey-based approach has been
used for several reasons:

e Some of the values can only be derived from user perceptions: Examples include:
impacts related to knowledge / understanding of bills, feelings of doing good for the
environment. It might be argued that perceptions of comfort are more relevant than
measurements of thermal comfort.

o Some of the values are most readily derived from user perceptions, although they
could theoretically be measured in other ways. Examples include: noise, thermal comfort,
likelihood of moving due to high bills. In some cases studies are lacking that could provide
independent®® values for some program-related changes (e.g. sick days from work or from
school, incidences of moving, etc.). In other cases, the studies to conduct the analyses on
a program-by-program basis would be expensive® (e.g. metering statistical samples of
homes for noise, lumens, temperatures), or if the incidences of occurrences are low and
would require many samples to identify impacts (for example, high value health and safety
events).

o Surveys are the fastest way of gathering data on multiple NEB categories. This is
certainly true; however, the values gathered via survey should be compared with the

86 Savings in other fuels may also be a potential category of NEBs that could be “readily measured”.

67 Note that the tax impacts of the economic development impacts have not been frequently measured, but would be fairly readily
measured as well, given information on local tax codes.

6 and potentially transferable, at least within climate zones

69 For some it would be expensive relative to the potential values, although this needs to be better demonstrated
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values computed via other means to assess the credibility and consistency of survey-
based measures.”

Based on further analysis, we believe some of the NEB categories that have been measured via
survey could and should be moved from survey-based estimation methods to more direct
financial computations / estimations (see next category).

Financial Computations: The potential exists to use age, manufacture data, and third party
information to compute some NEB values in low income programs; however, this has rarely (or
never, as far as we can find) been done. The most appropriate NEBs for this approach include
valuations from lifetimes or from maintenance. Using information on the average age (cohorts)
of equipment replaced in the participant homes (to be gathered as part of program records) and
records / expectations related to new equipment, replicable valuations for these types of NEBs
could be computed.

Weak / unexplored NEBs: A number of NEBs have barely or never been measured. These
include, most particularly, a host of important health-and-safety effects relating to both the
participants and utility, including utility insurance savings; indoor air quality impacts (particularly
on occupant health); doctor visits, etc. A number of others have also been little-explored,
including national security, tax benefits, and others.

There are several additional notable measurement issues in NEBs in addition to those
discussed above:

1) Statistical / academic grounding: There are several threads of the survey-based NEB
literature that specifically address the statistical and academic grounding for the use of
the survey method(s). These include: work by Skumatz or Skumatz and Gardner (about
a dozen papers starting in 1995); a paper by Summit Blue (2007) and several papers by
Lutzenhiser.

2) Use of regression analysis for estimating impacts: Researchers at Heschong-Mahone
used regression approaches to relate academic test scores to daylighting in schools,
and sales to daylighting in retail outlets. However, these methods have not been applied
to low income programs or measures, and show most promise for measuring just a
couple of NEB effects, and require considerable data collection to control for other
contributing factors (affecting, for example, sales or test scores).

3) Comparisons of values derived from different survey measurement methods: Only two
authors have conducted this type of work: Skumatz (many papers, starting in 2000) and
Hall (2007). More work of this nature is important to identify the most credible,
consistent, and robust measurement methods.

4) Cross-program studies identifying patterns in NEBs (sizes and variability): Few studies
have looked beyond the single utility program being analyzed to compare results to other

70 Literature has suggested that for businesses, specific research on key topics by those businesses may be a valuable and
especially accurate source of information on the measure’s NEBs. However, 1) that is not very practical for low income
programs, and 2) the statistical reliability of those estimates in a commercial setting are suspect, as only a few businesses would
be conducting these studies, and those results would tend to be computed only for businesses that did, or expected to have,
large values for that NEB, biasing the ultimate results.
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programs. The exceptions for low income include: Skumatz (1998 and others), Hall
et.al.(2007), Skumatz and Cadmus (2009).

5) Measure- vs. Program- Based NEBs: Within the low income sector, almost all NEB work
has been conducted as program-wide estimations.”’ Only one study (Skumatz and
Gardner 2004) has tested the potential of disaggregating program-wide NEBs to the
specific measures installed. Although NEBs from appliances have been measured,
measure-based NEB work has not been conducted estimating NEBs from insulation,
caulking, education, or many of the types of measures included in California- and other
low income programs.”?

6.3 Issues, Gaps, and Next Step Recommendations for NEB Analysis

The review of the literature as it applies to low income programs, suggests a number of gaps.
These are highlighted in the bullets below.

e Cross-program studies better identify patterns and consistent drivers /
relationships: This research would focus on identifying which NEBs have consistent
values, and which vary a great deal based on 1) program design; 2) climate, or 3) other.
This would indicate which values might easily be addressed through “adders” or multipliers
or similar — assuming buy-off on the existing values — or new values — could be achieved.
This report has included a discussion of a number of these issues / findings / patterns.

e Cross-program studies to prioritize NEB research on key gaps: Analysis across
programs to identify which NEBs are important vs. unimportant, large or small, and
variable vs. consistent so that priorities can be established for direct measurement of
NEBs will be valuable. Targeted research should be conducted on high value, volatile /
variable NEBs. This report has worked to illustrate some of these patterns.

e Survey including multiple valuation approaches: A survey that asks the same
program participants about their valuations of NEBs using different data collection /
analysis methods to allow comparison of the resulting values. Within-survey validation of
multiple measurement approaches is vital to identifying the most effective, robust,
consistent, and cost-effective methods of measuring some NEB categories.

o Comparisons between survey and financial computations: The feasibility of
computing maintenance and lifetime benefits using financial methods (remaining lifetimes,
expected maintenance curves per year of life, etc.) needs to be tested, and the results
should be compared with survey-based valuations. Financial computations can be
attempted for several basic (or simpler) measures, and then compared to results that arise
from surveys. The work can compare lifetime (replacement) and maintenance costs from
a specific piece of equipment installed or tuned as part of the state low income programs

" Measure-based work has been conducted for commercial — industrial programs (which tend to be measure- based, like boiler,
motor, and lighting studies).

2 Some household appliances have had specific NEB estimation work, including clothes washers, air conditioners, refrigerators,
dish washers, and CFLs. Skumatz has conducted some work on just insulation, but this is related to measures installed
overseas, not in US low income programs.
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(e.g. CFL, heating equipment). We will test the availability of data (and decay curves) to
estimate maintenance costs to identify the feasibility of this financial approach in the future.

e Survey with modules for measure-based NEB impacts: Conduct a survey asking about
impacts from specific measures, or carefully stratify the survey to identify some participants
that received only one or two measures to help attribute NEBs to specific measures.
Compare results to regression-based decomposition (below).

o Use statistical methods to assess whether measure-based NEBs can be derived
from programmatic NEB surveys: There are difficulties inherent in getting participants to
be able to attribute NEBs to a specific measure when multiple measures have been
installed (e.g. particularly weatherization programs). A study re-testing the potential for
decomposition of measure-based NEBs from program-wide NEBs — and comparison with
financial computations (where possible) — is needed.

¢ More studies on health impacts, and health / safety effects: These studies are largely
lacking (with the exception of one by Blasnik, and a series of health-related impact studies
by Fisk)

e Develop well-accepted indicator of “household hardship / stability” indicators. A
solid start has been achieved in a series of projects by Quantec / Cadmus Group, but
should be further explored, especially as they may relate to the goals of low income
programs.

o Explore NEBs associated with kW impacts: Very little estimation work has examined
the NEB impact on kW, not just kWh (or on gas). This is an important addition when
considering programs as a potential alternative to new supply, and especially considering
that construction of new generation facilities in California (and other locations) are largely
driven by peak demand. It is important to examine reliability, brown-out, and similar
issues, which are important NEBs.

o Develop widely-applicable tools: If broad value ranges can be agreed upon, work to
develop a tool to facilitate NEB computation: A tool for easier computation of NEBs
associated with measures, and scenarios for programs would be valuable. This may
involve easy adders for some; measure-based research may show easy incorporation into
a tool similar to DEER.

6.4 Recommendations for NEB Approaches for California LIEE
Program NEBs

Table A.2 in the Appendix provides detail on the current NEB estimation method contained in
the existing California model. As part of the initial project kickoff and interviews, a few key
issues and weaknesses were identified in association with the current modeling approach.
These issues are summarized in Table 6.2 below.
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Table 6.2: Issues / Gaps in the Current California Low Income NEBs Model

Weaknesses / Issues with the Current California Low Income NEBs Estimation / Modeling Approach

Revise to measure, not participant, basis: The preferred basis for analysis is measure-based, and the model
is currently based on households and kWh. Attribution by measure is important.

Consider non-modeling options: The project should consider not just a modeling approach, but also consider
other approaches, like “adders”, hybrids, efc.

Improve coordination, consistency, communication: The approach should be consistent with the protocols,
and communicate with the updated E3 calculator, and avoid administrative “workarounds. The model or tool
should more easily support consistency between the utilities (keeping consistency in methods, assumptions,
etc.).

Incorporate climate zones and regulatory tests: The low income programs have a goal of 100% participation
by 2020. Although the TRC is not used for low income, the new criteria requires either the modified participant
test or the utility cost must be 0.25 or better, and some measures do not pass this test in certain climate zones,
and the model does not support (easy) estimation of impacts by climate zone.

Better support scenario analysis: The new tool or method support scenario analysis around climate zones,
measures in/ out, and support analysis over time. Make the model less cumbersome for weather sensitive
measures and climate zones, fuel, housing type variations — which can add up to 2000 lines of options.
Incorporate more of the inputs on one or fewer pages, and minimize the time spent for small, unimportant NEBs.
Support unincluded measures: The model does not compute air conditioner or some furnace savings,
especially related to variations in saturation.

Limited interest in societal perspective values: There are currently no uses for computations of NEBs in the
societal perspective categories, although TRC, by theory, incorporates some of these effects.

Examine participant NEBs: There is some debate about whether comfort, health, safety, and some other
NEBs should be line-itemed. Some program staff would like access to a better understanding of key NEB
elements of value.

Allow more flexibility / incorporate more enhancements: There is no consideration of kW in the model,
which would especially be useful in the utility and societal perspectives. In addition, the tool could be enhanced
to support more than one value for avoided cost for each year; and provide a way to allow to estimate effects for
more than one year at a time.

Demonstrate NEB shares in benefit computations more clearly: It would be useful to see what percent of
total benefits are NEBs — the percent for major NEBs should be clarified.

In addition, a review of the literature outlined in this report shows some areas in which
additional, and more substantial, research is needed. To develop priorities for additional
research, we examined each NEB category to assess:

o The values of the NEBs estimated in low income studies around the nation to identify
whether values had been estimated and how well they “clustered” or compared between
studies. Using this, we ranked how much variability or “uncertainty” seemed to be
associated with estimates for the NEB category.

e The importance of the NEB category in application to low income programs.

The detailed results of this analysis are included in the Appendix, in Table A.3, which is ranked
by the highest priority research needs to the lowest. The summarized results are presented
below in Table 6.3.
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Table 6.3. Summary of Priority / Needs Ranking for Research on NEB Categories

Priority Description NEB Categories

Very high priority | Very relevant to low income; little | e Health care / health effects ¢ Changes in dependency /
reliable estimation work (societal) social indicators of family

e Indoor air quality / relation to stability, reliance on state
health effects (Participant) assistance / hardship
(societal and participant)

High priority Relevant to low income and e  Health/ sick days lost from e Health and Safety / fires and
needs more research; or school or work (participant) insurance / damage
somewhat relevant to low income | o Family stability / fewer (participant, society)
and little reliable estimation work household moves e Emergency gas calls (utility)

(participant) e Insurance savings (utilty)

e  Property value benefits / e  Power infrastructure
neighborhood improvement (substations, power quality /
(societal and participant) reliability) (utility) (NOTE:

T&D included in California
computations)

Medium priority Relevant to low income; fairly e Control over bill/ knowledge e  Emissions / environmental
reliable data or estimation / understanding of energy benefits (NOTE: basics of
methods, but some complexities use (participant) this included elsewhere in
[ variations e Reduced subsidy payments California computations)

(utility) e  Participant perceptions

e  Economic development / job including: comfort, noise,
creation (societal) doing good for environment,

e Water/ wastewater bills equipment maintenance /
(participant) performance / lifetime,

e Savings in other fuels lighting, etc.

(participant) e  Negative impacts

Low priority Relevant to low income and well- | e  Shutoffs and reconnects, e  Fish and wildlife (no
known computation methods; or arrearages, bad debt, estimates)
not particularly relevant to low notices / calls (participant e National security (no
income and utility) estimates)

A number of activities that can help address the bulk of the gaps listed in Tables 6.1 and 6.2 are
presented below.

6.4.1 Translating “Per Participant” NEBs to a “Measure” Basis

A key enhancement needed to make the model and computations more suited to the protocols
is to revise the basis for the NEB computations from “per (average) participant” to “per
measure”. The project team assessed the ease with which translation between the current “per
participant” values could be translated into “measure-“ based NEBs for each of the NEB
categories within each perspective. The detailed results are provided in the far right columns of
Table A.1. The analysis indicated that most of the categories could be fairly easily translated,
because many tended to vary directly with either the kWh saved, or the close relative — the
dollars saved (affecting the financial measures related to bill-payments). Table 6.4 below
summarizes the results of this analysis, grouping the findings into categories of how the NEBs
would be treated and “translated”.
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Table 6.4. Summary of Strategies for Translating “Participant” NEBs to “Measures”

Effort NEB Categories Assignment to Measures
Easy e Carrying costs on arrearages (utility) Once the overall participant NEB is estimated (not
o Bad debt written off (utility) always easy), translation to measure basis is largely a
e Shutoffs and reconnects (utility, participant) “sharing out” of kWh and the financial implications;
o Notices (utility) some peak / off-peak enhancements may improve
o Customer calls / bill or emergency-related (utility, | eStimates, but generally straightforward.
participant)
e  Other bill collection costs (utility)
e  Changes in low income subsidy payments
(utility)
e  Transmission and distribution (Utility)
e  Reduced dependency / improved social
indicators of family stability and unemployment;
reduced dependence on state assistance
(societal)

Easy e Transmission and Distribution (utility) (NOTE: Need to discuss relationship with peak / off peak and
T&D is included in avoided cost for California / other factors, but straightforward construction from
not a priority for research) kW or kWh savings, utility marginal cost (Note: much

e Changes in number of substations (utility) harder if hourly loads are used instead of peak / off-
e Changes in power quality / reliability (utility) peak).
Changes in emissions / environmental effects
(NOTE: Emissions are included in avoided cost
for California — not a priority for research)
Easy o  Tax effects / unemployment (societal) Relatively easily accomplished- closely related to job
creation income .

Easy to e  Water / Wastewater bill savings (societal, Once participant basis is computed, the assignment

difficult participant) to measures is very direct using figures from literature

| databases. The difficult part is infrastructure
savings, and if it is the “last measure” that pushes the
infrastructure to capacity, it may be difficult to assign
to measures.

Medium e Property value improvements (participant, Although the initial computation of NEB may be
neighborhood) complex, translation to values are most closely

related to dollars invested and kWh savings.
However, exterior improvements may be more
valuable complicating relationships; needs more
study.

Easy to e Economic development/ job creation (societal) | Economic development impacts are already

Medium measure-related, but may be difficult to get to

individual measures, depending on NAICS category
refinement; may need to “share out” on proxy basis.

More e  Emergency gas service calls Already based on whether gas measures installed;

complicated may need analysis to decide threshold measures to

activate the effect.

Complicated | e  Insurance savings / Health and safety Assigning measures with risk is complicated and not

e Health care well researched to date.

Easy to e  Participant effects / survey-based (comfort, light | Straightforward to ask these NEBs based on “overall”

Complicated, quality, lifetime, noise, etc.) measures installed, very lengthy survey to ask about

depending the NEB contribution associated with each measure,

plus interactions may make it impossible for
households to respond sensibly. Pilot investigations
imply it may be possible to statistically assign impacts
to individual measures; needs further investigation.
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6.4.2 Recommendations for an Upgraded Model-Based Tool

A key direction of the work was to develop a revised tool that supported linking NEBs to
measures (rather than “programs / program participants”). One other assumption was that we
want to develop estimates of all, or most of, the NEBs that have been researched to date. This
is because, even though only a subset might be included in near-term regulatory benefit-cost
work, the case of low income programs is special. Many of the NEBs are closely aligned with
the types of impacts that would reflect progress in the various goals established for low income
programs. The evaluators and regulators should be able to 1) select “in” or “out” specific NEBs
based on their current application, 2) prepare for flexible inclusion of additional NEBs as
regulatory tests evolve, and 3) provide opportunities to estimate NEBs to reflect goals and
identify measures with greatest overall benefits for the investment.

There are two levels of effort addressed here:

e Simple adaptations to the modeling approach that would be measure-based, support
enhanced benefit-cost work, and be easier to use;

e More enhanced work that addresses key gaps in the research, and may require additional
research, surveys, or construction of more advanced database and tools. This focuses on
improving estimates, enhancing / “firming up” the relationships between NEBs and
measures and climate zones; adding key missing NEBs, etc.

We considered development of an “adder”. However, there were very few NEB categories with
that “fixed” dollar relationship with kWh savings (the main candidates include transmission and
distribution losses and low income rate subsidy avoided)”. The literature review indicates that
most of the NEBs vary somewhat based on the types of measures included (gas emergencies
avoided) or the financial situation of those participants targeted and associated with the program
(the whole list of arrearage- and collection-based NEBs). Finally, there are several other
categories of NEBs that influence the ability to take action in Phase 1 vs. Phase 2:
e There are several NEBs (based on participant surveys) that need additional research to
“firm up” the relationship between the impacts and measures (comfort, etc.);
e There remains a series of NEBs that have not been well-researched based on the
literature review (health, safety, etc.);
o There are NEBs that would benefit from additional work on the “peak” value elements that
should be associated with the NEB (substation, power quality, etc.);
o There are NEBs that have not been researched at all, and may need review to determine
their priority in near and future-term work (fish and wildlife, national security, etc.).

The model that currently exists can be modified in two key ways to enhance its performance
and suitability:
e support NEB estimates associated with measures;
¢ allow data entry on three (large) pages, one associated with each perspective, to
facilitate data entry for users and clarify assumptions used for a particular “run” (making
it easier to be consistent between utilities).

73 Values for arrearage-related data varied based on the 1) level of arrearages the average low income participant had at various
utilities (even within California) and based on whether the program targeted high arrearage households, and potentially, whether
education was included in the program.
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The measure-basis can be accomplished through the use of kWh shares for a number of NEB
categories (see Table 6.4 and A.2 - all arrearage- and collection-based measures, with a
minimum “threshold” value before arrearage benefits are assumed to kick in; T&"“D; and rate
subsidy savings). Other NEBs will only activate if certain measures are included (e.g. gas
safety NEBs only arise if relevant gas checks are initiated; water savings compute if water
savings measures are installed, etc.). The NEB values are then computed “as is” and they are
reported as associated with specific measures.

The model can be revised to incorporate data entry on specific measures included in the
program, their savings, and percentage of participants receiving the measure (allowing up to 4-5
measures for a program at a time). The model’s structure will make it easy to switch measures
in vs. out for scenario analysis. This upgrade will only address climate zone differences by
changes in the (deemed / estimated) kWh savings associated with the measures and carried
through the computations. More enhanced climate zone work will require a more significant
investment in time and upgrades, and may relate to the DEER enhancements suggested below.

The model's computations of several NEB categories should be upgraded to reflect the current
state of research (e.g. emissions, and economic impacts for key measures). In addition, the
model should be upgraded to incorporate the new literature on impact values for various NEBs,
in cases in which new findings are available.

Finally, “next steps” with the model should explore the feasibility of incorporating a
communication link between DEER and the model to help reduce data input required in running
the model and trading out different measures (and potentially climate zones).

The user will still need to input the following data to develop estimated NEBs:

o Measure-related: Measures included for the program; estimated savings per measure,
number of measures per participant, percent of participants receiving the various
measures, and whether the measure / program is assumed to be assigned to peak vs. off-
peak times, assumed measure lifetimes, and number (and cost) of “repairs” conducted as
part of the program. Some of these values and inputs may derive from the DEER model,
and links can be developed if desired.

e Arrearage-related:, initial arrearage and bad-debt values, initial shut-off percentages for
participants, utility marginal cost for various debt-collection activities; and results from an
arrearages study for program impacts on debt-collection activities (arrearages, notices,
call, shutoffs, reconnections, reconnection fees, etc.) unless the user elects to select
values from the updated literature list in the model.

Other Utility-and local data: interest rates for arrearage carrying costs, transmission and
distribution losses, utility generation fuel mix for peak and off-peak; local water and sewer
rates, number of program participants, and whether the program targets high arrearage
customers.

¢ Financial Approach for Some NEBs: Incorporate improved methods for the estimation
of some participant NEBs - measure lifetime and O&M effects. These should be translated
into more straightforward estimations using financial computations and assumptions and
age distribution cohorts of equipment removed, rather than survey-based perceptions.

74 Recognizing that in California, T&D effects are incorporated into the avoided cost computation. However, should that change,
this would be the appropriate treatment.
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These fairly straightforward enhancements to the tool are summarized in Table 6.5.

Table 6.5: NEBs and Modeling Gaps Addressed in Basic Upgrades of Existing Model

Addressed - Utility Addressed - Social | Addressed - Participant Enhancements Addressed or
Perspective perspective perspective partly addressed
Arrearages, Economic Water / sewer savings Translate model to measure basis
Bad debt, development Shutoffs / reconnections for most NEBs
Shutoffs / reconnections | Emissions Calls and notices Improved coordination /
Notices Possibly social Property value communication
Calls indicator / hardship Sick days Easier scenario analysis
Other collection indicator Moves Add some unincluded measures
activities “Soft” NEBs in total, not Incorporate key participant
Transmission & associated with measures benefits
distribution Maintenance / lifetime — lllustrate NEB shares
Utility rate subsidy financial approach tested / Support better transparency of
incorproated assumptions and consistency
between utilities
Not addressed Not addressed Not addressed Enhancements not Addressed
Health Tax impacts Performance / operations of Incorporation of climate zone7
Safety Water / wastewater measures More than one avoided cost per
Insurance / self- infrastructure Fires / safety year
insurance Fish/wildlife Chronic health / indoor air Incorporate non-modeling options
Substation / National security quality Incorporate kW as well as kWh
infrastructure Health Other “soft” participant benefits
Power quality Full treatment of Negative impacts
social hardship
indicators

6.4.3 More Detailed Research and Tool-Building

o Conduct a survey with embedded tests and modules: Conduct a survey of a sample of

participants / non-participants in the California Low Income Energy Efficiency (LIEE)
programs that includes modules or separate samples addressing the following:

o Asks households about NEB values related to specific measures, potentially by
including in sample households with combinations of 1 and 2 measures, or
possibly using statistical decomposition / regression analysis.

o Tests variations in NEB values for households with specific demographics

(elderly, chronically ill, etc.)

o Tests and compares results from several measurement methods to identify
reliable, conservative, robust NEB estimation methods for key “soft” participant
NEBs

o Tests variations in NEBs with respect to climate zone

e Conduct estimation / analysis on potentially high-value health impacts from various whole
house / weatherization measures

75 \We will review additional research by Fisk to identify whether there are sufficient data to incorprare a "proxy” value in the
model update.
76 unless it can be accomplished with coordination with DEER
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e Conduct estimation / analysis on potentially high-value safety impacts from various
weatherization measures

e Conduct additional research on peak / off-peak enhancements for the following subset of
NEBs: Substation / infrastructure, power quality, and emissions (NOTE: T&D would be
included, except that California incorporates T&D into the avoided cost computation).

¢ Work with the utilities to define a uniformly agreed method for measuring improvements in
“quality of life”, “household stability” or other hardship metrics that can be used across

utilities. Then craft elements of a survey or other computations that will reflect this metric.

o Develop a revised, more user-friendly, but credible method of associating NEBs to
program measures:

o Consider a “Deemed” NEB tool: For this tool, we suggest developing 2-3
“classes” of NEBs (basic, enhanced) that relate to regulatory tests or high priority
“needs”, and model the NEB results associated with specific measures. Develop
mean values (or ranges) and IF DEER will remain a tool used in conjunction with
program planning, and then add values for NEBs along with the savings, EUL,
and other values.

o Consider an “adder” or multiplicative factor for some NEBs: If some of the
small NEBs remain small and relatively consistent (after survey work), create an
adder to use as a proxy for these values (or proxies valid if certain measures are
included). Candidates include: arrearages / collection impacts for both utility and
participant perspectives, safety measures; possibly lifetime / maintenance, and
some “soft” impacts including noise. Health effects are unlikely to be relevant as
adders because they may be large, they vary with the presence of chronic
conditions or elderly residents, and they will only be relevant when certain
measures are included.

o Consider a hybrid option.

o Examine a convenient manner of linking E3, DEER, and other tools, and
develop a tool that supports scenario analysis and multi-year studies.

Economic Impacts: Conduct additional research linking economic / job creation impacts to
specific measures for the State of California. The studies incorporated into the model
address weatherization, but not other possible measures, and not individual measures within
“‘weatherization”.

e Other research: The area of Health and safety is theoretically important, but needs to be
further researched, and where possible, the effects incorporated into the modeling efforts.
This may take primary research, or additional research may uncover ways to better
leverage the work identified in the literature review and adapt it to the California low
income programs.
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APPENDIX A: NEB ESTIMATION METHODS IN CURRENT

CALIFORNIA LOW INCOME MODEL

Table A.1 Values for NEBs for Low Income Programs for Utilities around the Country
(color groupings indicate “perspective”; LIPPT values summarize values prior to 2000; remainder updates that literature)

Perspective or
ID | NEB Category

NEB Impacts from Other Low Income Programs - % or $

Summary of Values (per
participant / yr);
Implications

UTILITY
# | PERSPECTIVE

1| Carrying cost
on arrearages

10) LIPPT: $3.75.

10) LIPPT review of literature through 2000: Range / mean / median for
program-associated change: 0-90% / 28% / 16%,

3) Quantec PacifiCorp: Energy Share, Eugene- annual decrease in
arrears per part. $374, decrease in annual carrying cost per participant,
$32.

6) Howat/Oppenheim NE- noted CO study (Magouirk) said arrearages
dropped 26%.

21) Tellus Institute- A review of studies found Energy Efficiency (EE)
programs reduced arrearages between $0-$469.

22) ORNL National WAP found reduced arrearages of $32 per household
(HH) relative to program cost of $1,550.

23) SERA/PG&E CA,; program found reduced carrying charges from $4 to
$63 per HH based on program costs of $719 per HH, a NEB adder range
of .6% and 8.8% is justified.

7) Oppenheim NE: Oppenheim NE; programs targeting arrears customers
produce about 9.5 times the benefit as non targeted programs which had
average arrearage reductions of $7.6.

9) Quantec WA: Quantec WA,; participant arrearages dropped $35 (from
$207 to $172). Non part. arrearages rose by $29. Net impact is decreased.
arrearages. by $64. Total program impact arrearages. $26, 816.

13) Dalhoff VT: Average Impact/unit with program- reduced arrearages-
$606, carrying cost of arrearages. $76.

14) TecMRKT VT: Average per home in weatherization program- Reduced
Arrearages $458, reduced cost of carrying $57.

16) PA WI: Skumatz- NEB changes/Participant/year- $1.37

17) Skumatz MA;, Reduction: 34%, Annual Benefit per HH: $1.71;

18) Skumatz CT, Reduction: 32%, Annual Benefit per HH: $2.03;

19) Skumatz WI; Estimated Annual NEBs per Participant per Year Lower
arrearages: $1.37

Impact values are higher
for programs targeting
high arrearage customers;
Most standard programs
in the 20-30% impact
range. Dollar values
clustering around
$2/participant, and $32
(several in range of $60).
High estimates values are
reduced into this general
range when translated into
annual carrying cost
terms.

2 | Bad debt e 10) LIPPT: $0.48 Impact values usually in
written off e 10) LIPPT review of literature through 2000: Range / mean / median for the 20-35% range; not
program-associated change: 0-36% / 24% /18%, Magouirk is the main many studies specifically
study source. on this feature. Values
e 6) Howat/Oppenheim NE: CO study found weatherization program lowered | $60+ for those affected,
write offs by 18%. $2 when averages across
e 13) Dalhoff VT: Average Impact/unit with program- $79. all participants.
e 14) TecMRKT VT: Average per home in weatherization program- reduced
write-offs- $64.
e 17) Skumatz MA; Reduction: 34%, Annual Benefit per HH: $3.62;
e 18) Skumatz CT; Reduction: 32%, Annual Benefit per HH: $2.21
3 | Shutoffs e 10) LIPPT: $0.05 Values on order of $2 or
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Perspective or
ID | NEB Category

NEB Impacts from Other Low Income Programs - % or $

Summary of Values (per
participant / yr);
Implications

10) LIPPT review of literature through 2000: Range / mean / median for
program-associated change: 1-84% / 34% / 30%,

6) Howat/Oppenheim NE: Quoting Skumatz- avoided utility costs range
between $2- $12 per weatherization. Hh. Under reported total program
cost of $719/HH, a range of avoided cost adders of 0.3% to 1.1% accounts
for this NEB.

13) Dalhoff VT: Average Impact/unit w/ program- $133.

14) TecMRKT VT: Average per home in weatherization program- $100.
18) Skumatz CT; Reduction: 16%, Annual Benefit per HH: $0.07;

19) Skumatz WI; Estimated Annual NEBs per Participant per Year Fewer
Shutoffs and Reconnections: $0.13

less for many utilities;
several found very high
values ($100+)

4 | Reconnects

10) LIPPT: $0.02

10) LIPPT review of literature through 2000: Range / mean / median for
program-associated change: 1-84% / 34% / 30%,

3) Quantec OR-Pacificorps: Disconnect/Reconnect cost CA/$112.15
ID/$19.75 OR$24.79 UT/$20.34 WA/$25.14 WY/$56.78

16) PA WI: Skumatz- NEB changes/Participant/year- Fewer
shutoff/reconnection- $.13

17) Skumatz CT; Reduction: 16%, Annual Benefit per HH: $0.03;

19) Skumatz WI; Estimated Annual NEBs per Participant per Year Fewer
Shutoffs and Reconnections: $0.13

Net values from pennies
to $50+ reconnect charge
(many did not multiply
times incidence)

5 | Notices

10) LIPPT: $1.49

10) LIPPT review of literature through 2000: Range / mean / median for
program-associated change: 0-90% / 25% / 10%

3) Quantec OR-Pacificorps: Energy Share of Eugene- average annual
cost savings per participant, door hangers $10.5, Final Notice $.56

19) Skumatz WI; Estimated Annual NEBs per Participant per Year Fewer
Notices: $0.30

Few study these
separately

6 | Customer calls
/ bill or
emergency-
related

10) LIPPT: $1.58

10) LIPPT review of literature through 2000: Range / mean / median for
program-associated change: 1-90% / 25% / 10%,

16) PA WI: Skumatz- NEB changes/Participant/year- $.43

17) Skumatz — MA; Reduction: 34%, Annual Benefit per HH: $0.59;

18) Skumatz — CT; Reduction: 32%, Annual Benefit per HH: $0.55;

19) Skumatz WI; Estimated Annual NEBs per Participant per Year Fewer
Customer Calls: $0.43

Values on order of $0.50.

7 | Other bill
collection cost

10) LIPPT: not estimated.

6) Howat/Oppenheim NE: actual arrearage reduction represents a transfer
payment when written off as uncollected debt. However, admin plus
collection costs generate a NEB adder of 2.1%.

13) Dalhoff VT: Average Impact/unit w/ program- notices- $98, reduced
transaction costs $47.

14) TecMRKT VT: Average per home in weatherization program- $75,
reduced transaction costs- $36.

16) PA WI: Skumatz- NEB changes/Participant/year- fewer notices- $.30

Few study these
separately.

8 | Emergency gas
service calls
(for gas flex
connector and
other programs)

10) LIPPT: $0.07

10) LIPPT: 2 studies ranging 23-57%

6) Howat/Oppenheim NE: CO study calls dropped 74%. PSCo estimated
savings from better maintenance. In DSM program reduced the cost for
emergency. Calls saving on average $16 per weatherization HH in first
year.

Based on 2 main studies —
Magouirk and Blasnik.
Needs more work.
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Summary of Values (per

Perspective or participant / yr);
ID | NEB Category | NEB Impacts from Other Low Income Programs - % or $ Implications
e 16) PA WI: Skumatz est. value over time to range from $84 to $170
resulting in an adder range of 11.6% to 23.6%.
e 17) Skumatz MA; Reduction: 25.9%, Annual Benefit per HH: $0.40;
e 18) Skumatz CT: Reduction: 25.9%, Annual Benefit per HH: $0.21
9 | Insurance Very rarely examined
savings
10 | Transmission e 10) LIPPT: $0.94; cited NW study assuming 7.5% reduction Not often separately
and distribution | e  16) PA WI: Skumatz- NEB changes/Participant/year- $2.59 studied; embedded in
savings (usually | o 17) Skumatz MA: Reduction: 6.5%, Annual Benefit per HH: $1.10; utility avoided costs for
distribution) e 18) Skumatz CT, Reduction: 6.5%, Annual Benefit per HH: $1.00; S Rules of thumb
e 19) Skumatz WI; Estimated Annual NEBs per Participant per Year T&D estimated percentages for
Savings: $0.13 S
11 | Fewer Not studied to date
substations,
etc.
12 | Power quality / Not studied to date
reliability
13 | Reduced e 10) LIPPT: $3.32, based on 15% rate subsidies for low income on Very directly related to the
subsidy programmatic energy savings energy savings and
payments (low | e 3) Quantec OR-Pacificorps: In PacifiCorp coverage areas, those states utility’s discount rate
income) with rate discounts had better customer bill coverage, CA 92%, UT 80%,
WA 75% vs. ID 65%, OR 66%, and WY 57 %.
e 4) Quantec OR-REACH: LI- participants increased the number of
payments by 7.1% compared to non participants.
e 17) Skumatz MA; Reduction: 35%, Annual Benefit per HH: $23.57;
14 | Other e 6) Howat/Oppenheim NE:Cite CO study- reduction in payment-related Thd
costs generated a NEB adder of 8.47%. From Skumatz, subsidies or rate
decreases for LI increase their ability to pay, but as DSM measures take
effect overall amount decreases, an estimated range of $42-$270/HH is
used to account for this NEB. Based on reported program costs of $719
per weatherization HH, an adder of 5.8% - 37.6% is appropriately applied
to cost-effectiveness testing.
Total e 10) LIPPT: total $11.64; 9% of total NEBs across 3 perspectives. Lowest of the 3
Perspective e 9) Quantec WA: Benefit/Cost ratio including NEBs Utility, .43, ratepayer, perspectives. Totals
Utility .31, total resource cost, 1.12. (without NEBs Total resource cost .65) range from $4-$31/HH.
e 24) Equipoise CA; Benefits w/ NEBS: PG&E $10,269,895;
e 25) SERALIPPT; SDG&E $3,561,770; SCE & SoCalGas $9,802,003;
Costs: PG&E $25,211,144; SDG&E $6,414,269; SCE & SoCalGas
$21,382,824; B/C w/NEBS: PG&E 0.41; SDG&E 0.56; SCE & SoCalGas
0.46;
e 17) Skumatz MA; Total Annual Benefit per HH: $31.00;
e 18) Skumatz CT: Total Annual Benefit per HH: $6.12;
e 19) Skumatz WI: Estimated Annual NEBs per Participant per Year Total:
$4.82
15
16 | SOCIETAL
PERSPECTIVE
17 | Economic e 10) LIPPT: $35.95 Very dependent on
development e 10) LIPPT review of literature through 2000: Range / mean / median for measures and program
benefits — direct program-associated change: 13-320% multiplier / 126% / 83% type.
and indirect .

1) PA/Wisc: Contribution, Year 1 $2.6, year 1-25 $426.2 ($000,000)
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Summary of Values (per

13) Dalhoff VT: Average Impact/unit with program- Air emissions $2748,

Perspective or participant / yr);
ID | NEB Category | NEB Impacts from Other Low Income Programs - % or $ Implications
multipliers e 2) PA/Wisc: Economic Impact of Program Spending- Jobs Year 1 375, yr

1-10 6,870. Business Sales (in Million $) yr 1 $40.3, yr 1-10 $987.4, Value
added, yr 1 $26.7, yr 1-10 $601.8

e 8) Cadmus Ontario: Net jobs table showed (per $1 million investment) 3.51
in direct jobs in province; 5.07 indirect jobs in province, and 5.62 jobs
indirect nationwide (Canada) when comparing jobs for residential building
construction vs. power generation. Contractor responses to the Green Job
Survey showed 6% growth in the total number of full time employees. BC
Hydro found that with Power Smart program an average of 59 person
years of employment are created per million dollars of BCH spending.
Pembina Institute found EE investments create over 35 person yrs per
million § invested. Ontario-OPA Energy Efficiency program during 2007-
2027 would lead to avoided costs of 16.4 billion and employment of 40,967
person yrs. Entergy Utility found investment in LI EE creates economic
impact 23 times the original investment, 216 jobs were created for every
$1 in investment. NAPEE with $7 billion/yr investment creates 298,000
jobs/yr. European study of 40 programs found for every 1million Euros
spent in EE programs, 11.3 to 13.5 FTE jobs created. Netherlands DSM
program of 75 million Euro results in 3,800 person yrs employment.

e 9) Quantec WA: 6 net job years and $550,118 added to economy over 2 yr
program.

o 13) Dalhoff VT: Average Impact/unit with program- community economic
benefits- $2223.

o 14) TecMRKT VT: Average per home in weatherization program-
community econ benefit. $1967. Job creation- .151 job years.

e 16) PA WI: Skumatz- NEB changes/Parti/year-$340.94

e 19) Skumatz WI; Estimated Annual NEBs per Participant per Year
Economic NEBs GRP: $340.94;

e Skumatz WI; Estimated Annual NEBs per Participant per Year Economic
NEBs Labor Income: $186.09

18 | Taxeffects-(2 | o 6)Howat/Oppenheim NE: NEB of unemployment insurance, benefit est. Directly related to above
possible $82 per weatherization. Hh with an adder of 5.29%. plus local tax schedules.
effects: related | o 13) Dalhoff VT: Average/unit- Fed Tax generator. w/ prgm-$138, avoid Can be calculated
to cost unemployment- $207. relatively easily. Not
unemployment | o 14) TecMRKT VT: Average per home in weatherization program- Fed tax | Volatile in an unpredictable
and income generated- $123. Avoided unemployment costs- $183. way.
taxes fromjob | o  16) PA WI: Skumatz- NEB changes/Participant/year- $186.09
creation /
economic
development;
another effect
possibly related
to tax credits for
investment in
certain
measures / PV /
solar, etc.)

19 | Emissions / o 10) LIPPT: $7.71 Dependent on fuel mix,
environmental | o 1) PA/Wisc: Year 1 $0.0, year 1-25 $3.5 ($000,000). time of day (peak / off-
(trading values | o  9) Quantec WA: WA Program 2003-2005, by 2006 $22,809 worth of air peak) or can use more
and/or health / emission reductions. Total program environmental impact, $125, 529. complex algorithms.
hazard Varies by utility.
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Summary of Values (per

Perspective or participant / yr);
ID | NEB Category | NEB Impacts from Other Low Income Programs - % or $ Implications
benefits) Water issues $2483.
e 14) TecMRKT VT: Average per home in weatherization program-air $875,
water- $184.
e 16) PA WI: Skumatz- NEB changes/Parti/year-$128.35
e 17) Skumatz MA; Multiplier: 35% Annual Benefit per HH: $9.13;
e 18) Skumatz CT: Multiplier: 35%, Annual Benefit per HH: $5.37;
e 19) Skumatz WI: Estimated Annual NEBs per Participant per Year
Environmental/Emissions effects: $128.35
20 | Health and e 10)LIPPT: $0.29 Very few studies;
safety o 6) Howat/Oppenheim NE: Reduced Emergency service calls due to presumably very
equipment weather. Program is $3/weatherized HH. Therefore use an adder of less | dependent on measures
than 1%.
21 | Water and e 10) LIPPT: $0.28 Rarely or never studied
waste water
treatment or
supply plants
22 | Fish / wildlife Never studied
mitigation
23 | National o 13) Dalhoff VT: Average Impact/unit w/ program- $205. Rarely studied
security e 14) TecMRKT VT: Average per home in weatherization program- $202.
24 | Health care e 4) Quantec OR-REACH: LI -participant health insurance scores improved | Rarely studied
3%, nutrition improved by 5%.
e 6) Howat/Oppenheim NE: One study estimates the value of reduced
illness and increased health is $1300 per weatherized HH. Under the
reported program cost of $719/weatherized HH, and adder of up to 181%
reflects this value.
25 | Reduced e 4)Quantec OR-REACH: LI net present value of participant income Rarely studied, important
dependency / increases- $751,125. Income increase vs. those not in program, 4%.

Improved social
indicators of
family stability
and
employment /
reduced
dependence on
state

Employment scores increase 6% over course of program

12) Quantec Indiana REACH: Improvements in social indicators included:
18% reduction in school absences; 52% reduction in family moves; 9%
increase in federal and state benefits per month; variable impacts on
family debt; 15% and 36% reductions in electric and gas debt ratios,
respectively; increase of 22% in total income; increase of 28% in total
employment income; reduction of 12.5% in annual energy consumption
expenditures, and reduction of 28% in energy burden.

assistance

26 | Other
Total e 10) LIPPT: Total perspective NEBs $72.05, 55% of total NEBs Potentially valuable when
Perspective e 17) Skumatz MA; Multiplier: 35% Annual Benefit per HH: $9.13; economic development
Societal e 18) Skumatz CT: Multiplier: 35%, Annual Benefit per HH: $5.37 ?”flj Zm(ijssions effects

included.

27 | HOUSEHOLD
PARTICIPANT
PERSPECTIVE

28 | Water/ o 10) LIPPT: $15.48 Somewhat valuable,
wastewater bill | e 16) PA WI: Skumatz- NEB changes/Parti/year-water/sewer-$4.89, water especially in California
savings bill- $8-10. with high water and sewer

17) Skumatz MA: Calculation Complicated, Annual Benefit per HH: $3.65;
18) Skumatz CT; Calculation Complicated, Annual Benefit per HH: $11.49;
19) Skumatz WI: Approximate Value Using $268-$344 Total NEB Value

rates. Easily computed
from secondary data;
depends on measures
installed. $5-12/HH/yr
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Summary of Values (per

Perspective or participant / yr);
ID | NEB Category | NEB Impacts from Other Low Income Programs - % or § Implications
Per Year: $8-$10, Share of Total Benefits: 3%;
e 19) Skumatz WI: Estimated Annual NEBs per Participant per Year : $4.89
29 | Operating costs Rarely studied.

(non-energy)

30 [ Equipment e 16) PA WI: Skumatz- NEB changes/Participant/year- $17-22 Survey-based; $17-22
maintenance estimates.

31 | Equipment e 16) PA WI: Skumatz- NEB changes/Parti/year-$14-18 CA Retro HP Many studies; important,
performance Program 2004-5, especially with comfort;
(push air better, | o 26) Lutzenhiser, 2006 Pursuing retrofit for: 13%; extant values $14-18
etc.) o 19) Skumatz WI; Approx Value Using $268-$344 Total NEB Value Per

Year: $14-$18, Share of Total Benefits: 5%;

32 | Equipment Few quantitative results
lifetime separate from surveys.

33 | Shutoffs e 10) LIPPT: $0.60 Survey based or based on

e 5) Quantec OR-HEAT: LI- frequency of disconnects, or threats of, dropped | computations of time
17%. value. Seems to indicate

e 6) Howat/Oppenheim NE: Report value to customers as high as small values because of
$425/weatherizated HH with program cost $719 with an adder of to 59.1%. | low incidence. Current

e 18) Skumatz CT: Reduction: 16%, Annual Benefit per HH: $0.18; values vary from a few

o 19) Skumatz WI: Approx Value Using $268-$344 Total NEB Value Per cents to $12. Varies
Year: $9-$12, Share of Total Benefits: 3%; based on procedures at

utility and charges.
34 | Reconnects o 10) LIPPT: $0.08 Same as above.
e 17) Skumatz CT: Reduction: 16%, Annual Benefit per HH: $0.03

35 | Property value | ¢ 10) LIPPT: $17.80 Potentially very important,
benefits / e 5) Quantec OR-HEAT: LI- those owning homes in safe neighborhoods but also very local and
selling increased by 8%. program-specific (what

e 7) Oppenheim NE: Increased property values $20.70/$ in annual energy measures, etc.). Needs
savings. . more study, but likely very
e 14) TecMRKT VT: Average per home in weatherization program- $5413. hard (costly) to compute
26) Lutzenhiser CA: Pursuing retrofit for: 8%; because of data collection
e 17) Skumatz MA: Average Cost Improvements: $17.46, Annual Benefit (not because it is
per HH: $2.84; complex). Varies from a
o 18) Skumatz CT: Cost Housing Repairs: $15.80, Annual Benefit per HH: | few dollars to more than
$2.57; $20.
e 19) Skumatz WI: Approx Value Using $268-$344 Total NEB Value Per
Year: $17-$22, Share of Total Benefits: 6%;

36 | (Bill-related) e 10) LIPPT: $0.18 Time value of data from

calls to utility e 17) Skumatz MA: Reduction: 34%, Annual Benefit per HH: $0.31; arrearage study.
e 18) Skumatz CT: Reduction: 32%, Annual Benefit per HH: $0.29; Generally around $0.30;
e 19) Skumatz WI: Approx Value Using $268-$344 Total NEB Value Per one study finds up to $8.
Year: $6-$8, Share of Total Benefits: 2%;
37 | Comfort e 4) Quantec OR-REACH: LI- 95% of participants said more comfortable in | Valuable in almost all

home with weatherization.

7) Oppenheim NE: from Skumatz IEPEC '99 comfort 12% of total benefit,
Oppenheim suggests 12% of energy benefits.

12) Quantec IN-REACH: warmer house- 28%. CA Retro HP Program
2004-5,Lutzenhiser, 2006 Pursuing retrofit for: 18%;

17) Skumatz MA: Most important reason participants participated; 2% MA
18) Skumatz CT: Most important reason participants participated: 8% total,
10% CT;

studies; see line 31. Up to
$50+ per year in one
study. Commonly one of
the top benefits from low
income programs.
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Summary of Values (per

Perspective or participant / yr);
ID | NEB Category | NEB Impacts from Other Low Income Programs - % or $ Implications
e 19) Skumatz WI: Approx Value Using $268-$344 Total NEB Value Per
Year: $44-$56, Share of Total Benefits: 16%;
38 | Aesthetics / o 26) Lutzenhiser: Pursuing retrofit for: 2% Survey-based; should be
appearance related to line 35
39 | Fires/ o 13) Dalhoff VT: Average Impact/unit w/ program- reduced fire deaths, Rarely studied; indirect;

insurance
damage (gas)

injuries, $523.

14) TecMRKT VT: Average per home in weatherization program- fewer
emergencies. Calls- $323, fewer fire deaths, injuries, loss- $409.

17) Skumatz MA: Calculation Complicated, Annual Benefit per HH: $0.02;
18) Skumatz CT: Calculation Complicated, Annual Benefit per HH: $0.16

incidence data very thin.

40 | Lighting / e 19) Skumatz WI: Approx Value Using $268-$344 Total NEB Value Per Survey-based; depends
quality of light Year: $19-$25, Share of Total Benefits: 7%; on measures installed.
One study showed $25.
41 | Noise (internal / | o 19) Skumatz WI: Approx Value Using $268-$344 Total NEB Value Per Survey-based; depends
equipment) Year: $15-$20, Share of Total Benefits: 6%; on measures installed;
extant values $15-20.
42 | Noise (external) | e 19) Skumatz WI: Approx Value Using $268-$344 Total NEB Value Per Same as above; extant
Year: $13-$17, Share of Total Benefits: 5%; values $13-17
43 | Safety e 13) Dalhoff VT: Average Impact/unit w/ program- fewer emergency calls- | Few incidence studies —
$428. needs more work.; extant
e 19) Skumatz WI: Approx Value Using $268-$344 Total NEB Value Per values about $20.
Year: $20-$26, Share of Total Benefits: 8%;
44 | Control over bill | e 4) Quantec OR-REACH: LI- participants increased the number of Survey-based historically.
payments by 7.1% compared to non participants. Values ~$30.
e 5) Quantec OR-HEAT: LI consistency of paying bills increased by 11%.
e 19) Skumatz WI: Approx Value Using $268-$344 Total NEB Value Per
Year: $28-$36, Share of Total Benefits: 11%;
45 | Understanding/ | e 4) Quantec OR-REACH: LI- usefulness of education workshop, very useful | Needs more study.
knowledge 50%, somewhat useful 30%, Usefulness of in home energy education, Potentially important.
very useful 63%.
e 9) Quantec WA: 75% of respondents vs. 35% previously remember getting
education info, 80% implemented a least 1 measure.
e 9) Quantec WA: WA, more money to spend on other necessary. went from
61% to 83%.
e 17 & 18) Skumatz CT & MA: Most important reason participants
participated: 10% total, 14% CT, 5% MA,;
46 | “Care” or e 10) LIPPT: $2.68 Important for further
*hardship” (low | e 5) Quantec OR-HEAT: LI- income score (based on Federal Poverty Level) | exploration.
income) - and/ increased 211%. Participants in the Income Level of 150%-219% FPL
or see row 53 - increased by 25%. Total Relative income score (assets, ability to pay)
related increased 167%. Those who own nothing, unable to pay bills dropped by
22%.
e 12) Quantec IN-REACH: Total income increased 22%. (of the $260
increase, only $68, employment income increase, can be attributed as
direct result of program.)
47 | Indoor air e 26) Lutzenhiser CA: Pursuing retrofit for: 5% (not low income, but Not strongly recognized as
quality residential) separate impact in most
studies.
48 | Health / lost e 10) LIPPT: $3.78 Important; high value for

days at work or
school

4) Quantec OR-REACH: LI -health insurance scores improved 3%,
nutrition improved by 5%.

some programs, but most
between $4 and $12 / HH
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Perspective or
NEB Category

NEB Impacts from Other Low Income Programs - % or $

Summary of Values (per
participant / yr);
Implications

5) Quantec OR-HEAT: LI- health care section total score improved by
133%, those with coverage for all family members increased by 24%.

7) Oppenheim NE: $150/weatherized HH/yr from Skumatz 1997.

9) Quantec WA: WA, fewer absences from 36% to 43%. Of respondents
12 (18%), had asthma, 5 (of 12) said reduced complications.

12) Quantec IN-REACH: absences dropped 18%. Experience fewer
illnesses- 17%.

13) Dalhoff VT: Average Impact/unit w/ program- $1421.

14) TecMRKT VT: Average per home in weath.prgm-$1805.

26) Lutzenhiser CA: Pursuing retrofit for: 4%;

17, 18) Skumatz MA: Most important reason participants participated: 1%
total, 1% CT, 1% MA;

17) Skumatz MA: Reduction: 0.07, Annual Benefit per HH: $3.78;

18) Skumatz CT: Reduction: 0.07, Annual Benefit per HH: $3.78;

19) Skumatz WI: Approx Value Using $268-$344 Total NEB Value Per
Year: $4-$5, Share of Total Benefits: 1%;

19) Skumatz WI: Freg/Intensity Chronic Conditions Approx Value Using
$268-$344 Total NEB Value Per Year: $9-$12, Share of Total Benefits:
3%;

19) Skumatz WI: Freg/Intensity Other llinesses Approx Value Using $268-
$344 Total NEB Value Per Year: $5-$6, Share of Total Benefits: 2%;
19) Skumatz WI: Headaches Approx Value Using $268-$344 Total NEB
Value Per Year: $5-$6, Share of Total Benefits: 2%;

19) Skumatz WI: Doctor/Hospital Visits Approx Value Using $268-$344
Total NEB Value Per Year: $4-$5, Share of Total Benefits: 2%;

19) Skumatz WI: Medication Costs Approx Value Using $268-$344 Total
NEB Value Per Year: $1, Share of Total Benefits: 0%

[ yr.

49

Fewer moves

10) LIPPT: $1.30

6) Howat/Oppenheim NE: researchers estimated the value of reduced
mobility as much as $840/weatherized HH. With a program cost of $719
and adder of up to 117% is justified.

7) Oppenheim NE: $50/weatherized HH/yr

9) Quantec WA: avoid moving from 37% to 68%, at about $700/move =
$47,600 participant savings.

12) Quantec IN-REACH: Percent of families that moved decreased 52%.
13) Dalhoff VT: Average Impact/unit w/ program- $62.

17) Skumatz MA: Reduction: 0.006, Annual Benefit per HH: $0.65;

18) Skumatz CT: Reduction: 0.006, Annual Benefit per HH: $0.65;

19) Skumatz WI: Approx Value Using $268-$344 Total NEB Value Per
Year: $1, Share of Total Benefits: 0%;

The mobility value is
potentially high, but
incidence studies are few.
One study found value of
more than $60; most use
more conservative
numbers and derive lower
estimates (under $1
because of small
incidence)

50 | Doing good for | e 26) Lutzenhiser CA: Pursuing retrofit for: 15%; Highly valued by

environment e 19) Skumatz WI: Approx Value Using $268-$344 Total NEB Value Per participants; not clear
Year: $4-$6, Share of Total Benefits: 2%; value to programs

51 | Savingsin e 9) Quantec WA: annual fuel savings, Nat. Gas, 9,693 therms, Fuel Qil, 7 Direct when measuring
other fuels or gal, Coal 116 tons. gas and electric; not many
services (as e 12) Quantec IN-REACH: Gas debt reduced 36%. other services studied.
relevant) e 26) Lutzenhiser CA: Pursuing retrofit for: 15%

52 | GHG and o 19) Skumatz WI: Emissions Reductions: NOX: 200,639Ibs, 1.73 value/lb, | Measured under societal.
environmental $15.43 $/Ib emission; SOX: 306,3061Ibs, 1.20 value/lb, $16.34 $/Ib
effects emission; CO2: 133,301,133Ibs, 0.0163 value/lb, $96.58 $/Ib emission;

Hg: 1.226lbs; Total Per Participant: $128.35
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Summary of Values (per

Perspective or participant / yr);
ID | NEB Category | NEB Impacts from Other Low Income Programs - % or $ Implications
53 | Employment e 4) Quantec OR-REACH: LI 4% income increase vs. those not in program, | Important; see line 46
and family employment scores increase 6% over course of program.
stability, e 5)Quantec OR-HEAT: LI-Overall employment category scores increased
reduced 165%. Those unemployed dropped by 25%. Those who used soup

dependence on
state

kitchens monthly dropped 13%.
12) Quantec IN-REACH: increase in receipt of Fed/St funds by 9%.

assistance (however REACH helps families access these programs so may be
positive effect).
e 17 & 18) Skumatz MA/CT: Most important reason participants participated:
2% total, 3% CT, 1% MA;
e 19) Skumatz WI: Approx Value Using $268-$344 Total NEB Value Per
Year: $22-$29, Share of Total Benefits: 8%
Other e 26) Lutzenhiser CA: Pursuing retrofit for rebate: 2%; interest buy down Depends.
program: 1%; contractor recommended: 1%; HP test recommended: 1%;
e 17 & 18) Skumatz CT, MA: Most important reason participants
participated - free equipment/installation: 10% total, 8% CT, 13% MA;
e 19) Skumatz WI: Estimated Annual NEBs per Participant per Year
Customer-Value Participant Benefits: $268-$344
55 | NEGATIVES e 12) Quantec IN-REACH: Average family debt increased by 32%, but not Not usually found to be
include: always negative, some is do to families now being able to afford houses or | important / valuable.
Installation cars.
hassles / mess,
negative values
from items
above
Total e 10) LIPPT: “Soft” NEBs estimated at $6.70 across multiple categories. Majority of value for some
Perspective Total Participant NEBs $48.30, or 36% of total NEBs across all 3 programs
Participant perspectives.

1) PA/Wisc: NEBs year 1 $0.8, year 1-25 $73.6 ($000,000).

2) PA/Wisc: Economic Impacts of NEBs Res & LI- (fewer shutoff,
decreased water etc) Value added ($in Millions) Yr 1 $1.9, yr 1-10 $227.
24) Equipoise CA: Benefits with NEBS: PG&E $23,700,706; SDG&E
$6,292,154; SCE & SoCalGas $20,702,988; Costs: $0 for all; B/C w/
NEBs: Undefined for all; Participant Benefits/Utility Costs w/INEBS: PG&E
0.94; SDG&E 0.98; SCE & SoCalGas 0.97;

17) Skumatz MA: Total Annual Benefit per HH: $11.25;

18) Skumatz CT: Total Annual Benefit per HH: $19.14;

19) Skumatz WI: Approx Value Using $268-$344 Total NEB Value Per
Year: $44-$56, Share of Total Benefits: 16%;

19) Skumatz WI: Approx Value Using $268-$344 Total NEB Value Per
Year: $268-$344, Share of Total Benefits: 100%;

19) Skumatz WI: Estimated Annual NEBs per Participant per Year Total:
$272-$348

Key to source numbers in Table

1) PA Consulting, Low Income Pub benefits, Wisconsin DOE ,February, 2007

2) PA Consulting, Economic Development Benefits, Wisconsin DOE, February, 2007
3) Quantec, Low-income Arrearage Study for PacifiCorp, March 2007

4) Quantec, 2004-2006 Oregon REACH Program, September 2008,

5) Quantec, Energy Smart Program Evaluation, Oregon HEAT, December 2008,

6) Howat/Oppenheim, Analysis of Low Income Benefits in Determining Cost-effectiveness of Energy Efficiency
Programs, November 2004
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7) Memo from J. Oppenheim to Laura McNaughton“Low income DSM NEB, March 2000

8) The Cadmus Group, Assessment of Green Jobs Created by the OPA Multifamily Buildings Programs, for Ontario
Power Authority September 2009

9) Quantec, Washington Low-income Weatherization Program, for Pacific Power, January 2007

10) TecMrktWorks, Skumatz Economic Research Associates, Inc, Megdal & Associates, “Low Income Public Purpose
Test (LIPPT) 2000.

12) Quantec, M. Sami Khawaja, Indiana REACH Evaluation, for Indiana Dept of Admin and Family & Social Services
Admin, October 2001.

13) Dalhoff Associates, An Update of the Impacts of Vermont's Weatherization Assistance Program, for VT State OEO
Weatherization. Program, February 2007.

14) TecMRKT Works, An Evaluation of the Energy and Non-energy impacts of VT's Weatherization Assistance
Program, for VT State Office Of Economic. Opportunity, November 1999.

16) PA Consulting , Low Income Pub Ben Evaluation, Non-Energy Benefits of Wisconsin Low Income Weatherization.
Assistance Program, Wisconsin Dept of Admin, DOE, November 2005.

17) Skumatz Economic Research Associates; Evaluation of NU - MA ESP Program NEBs 2002,

18) Skumatz Economic Research Associates; Evaluation of NU - CT WRAP Program NEBs 2002

20) Skumatz Economic Research Associates: for PA Consulting for Wi Department of Administration Division, Low
income program evaluation, 2005

21) Tellus Institute- Review of Energy Efficiency programs.

22) Oak Ridge National Laboratories (ORNL( Program Progress Report of National Weatherization Assistance
Program (Schweitzer and Tonn) 2002.

23) Skumatz Economic Research Associates, analysis of PG&E’s Venture Partners Pilot Program, - PG&E Low
Income Weatherization Assistance Program 1994

24) Equipoise, *LIEE Program Evaluation”, California 2001,

25) Skumatz Economic Research Associates: NEB evaluation for 2000 California LIPPT, included in TecMRKT Works
/ Skumatz / Megdal California LIPPT report, 2001.

26) Lutzenhiser, 2006 California Retrofit High Performance Program 2004-5,
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Table A.2 Summary of Low Income NEBs Estimation Methods in Current California LIEE /

LIPPT Model
. Can "per participant” meaurement method be
a General Description of translated to MEASURE basis? (1=easy; 2=medium;
= Current Best Industry Calc 3=difficult) How?
& method (program-based) Alternate method(s) s
UTILITY
# PERSPECTIVE

Carrying cost on
1 | arrearages

Average arrearage per low income
customer (utility data) times
Estimated program-induced
percentage reduction in arrearages
(arrearage analysis) times Utility
interest rate (utility supplied)

If no utility studies, backup for
these can be percentage
changes or multipliers from
published studies that are as
similar as possible to the
program design / measures /
eligibility / climate

Based on dollars, so proportioning by
kWh suitable translation; peak / off-peak
adjustments may improve but not

1 critical.

Average bad debt per low income
customer (utility data) times
Estimated program-induced

Based on dollars, so proportioning by
kWh suitable translation; peak / off-peak

Bad debt written percentage reduction in bad debt adjustments may improve but not

2 | off write-offs (arrearage analysis) Above 1 critical.
Average shutoffs per low income
customer (utility data) times
Estimated program-induced Based on dollars, so proportioning by
percentage reduction in shutoffs kWh suitable translation; peak / off-peak
(arrearage analysis) times marginal adjustments may improve but not

3 | Shutoffs cost of shutoff to utility Above 1 critical.

4 | Reconnects

Average reconnections per low
income customer (utility data) times
Estimated program-induced
percentage reduction in
reconnections (arrearage analysis)
times marginal cost of reconnections
to utility

Share of shutoffs reconnected
times marginal cost of
reconnections to utiltiy OR

Based on dollars, so proportioning by
kWh suitable translation; peak / off-peak
adjustments may improve but not

1 critical.

Average notices per low income
customer (utility data) times
Estimated program-induced
percentage reduction in notices
(arrearage analysis) times marginal

Based on dollars, so proportioning by
kWh suitable translation; peak / off-peak
adjustments may improve but not

5| Notices cost of notices to utility above 1 critical.
Average calls per low income
customer (utility data) times
Estimated program-induced
percentage reduction in calls Based on dollars, so proportioning b
C.UStomer calls/ (arrearag% analysis) times Utility's kWh suitable translation; peak / o?f—p)(/eak
bill or emergency-  marginal cost per customer call adjustments may improve but not
6 | related (utility supplied) 1 critical.
Based on dollars, so proportioning by
. kWh suitable translation; peak / off-peak
Other bill Similar to above times marginal bill adjustments may improve but not
7 | collection cost collection costs above 1 critical.
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General Description of

Can "per participant" meaurement method be

[ translated to MEASURE basis? (1=easy; 2=medium;
= Current Best Industry Calc 3=difficult) How?
& method (program-based) Alternate method(s) s
Percent of participants receiving gas
service (utility data) times Percent of
eligible customers needing gas
appliances fixed (utility data) times
Percent of emergencies avoided
Emergency gas through program activities (minimum
service calls (for used in literature; see Oppenheim & Already based on whether gas
gas flex connector MacGreg_or,’ 2000 qnd Blasnik, 1997) measures |nsta_||edl; may n?e_d so_m‘('a _
d other times Utility's marglpal cost. per gnaly5|s to decide if effect "kicks-in IWIth
ando emergency call avoided (utility just one gas measure or changes with
8 | programs) supplied) 2 multiple gas measures.
Total dollar value of Health and
safety claims from fire and other
emergency claims per year at
utiltiy divided by appropriate If we can identify measures with
number of customers times greatest risk (gas appliances /
program-induced percentage connectors? Torchieres? Others?) and
reducion in H&S emergencies for the proportion of risk associated,
) each home with H&S measures possibly. However the research in this
9 | Insurance savings  Not much work in this area installed 3 area are very weak.
Net electrical energy savings per
household in kWh per year (utility
data) times Avoided cost per
Transmission and kWh (utility supplied) times T
distribution and/or D loss reduction Relatlively easy. If loss factors vary by
) I percentage (rule of thumb based peak / off peak, or by season, etc. we
sgvmgs .(usua Y on evaluator's interviews and maybe able to refine beyond simple
10 | distribution) Little work experience) 1 proportions of kWh.
Fewer ) ?construct from kw or kwh Need to discuss relationship with peak /
11 | substations, etc. Little work savings, utiltiy marginal costs 1 off peak and other factors.
Po.we.r.quallty / ?construct from kw or kwh Need to discuss relationship with peak /
12 | reliability Little work savings, utiltiy marginal costs 1 off peak and other factors.
Bill savings per participating
; household per year (utility data) Based on dollars, so proportioning by
Reduced subsidy times Rate subsidy percentage times kWh suitable translation; peak / off-peak
payments (IOW Percent of participants on low adjustments may improve but not
13 [ income) income rate subsidy 1 critical.
14 | Other
15
SOCIETAL
16 | PERSPECTIVE
Economic Yes. Modeling work depends on the
development sectors making / installing the
benefits — direct measures; however, measures may end
. Input output modeling using up in "groups" depending on the level of
and .'n(.j'reCt appropriate industry sectors based detail of industry types included in the
17 | multipliers on measures installed in program 2 model
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G D - f Can "per participant" meaurement method be
[ eneral Lescription 0 translated to MEASURE basis? (1=easy; 2=medium;
= Current Best Industry Calc 3=difficult) How?
& method (program-based) Alternate method(s) s
Limited research / rarely included.
Tax ?ﬁeCtS - (2 Should be sraightforward
possible effects: computation based on percent of job
related to creation or economic development
income "bump". There may be a
unemployment second effect related to tax benefits
and income taxes  from investment tax credits for some
from job creation/  measures (solar, wind), but that may
economic be cancel out as negative for society
development; (lost tax revenues) vs. participant
ther eff ,t recept of those tax benefits.
anather eriec Formulae should be relatively easy
possibly related o to model once the relevant tax code
tax credits for information is identified. Size of this
investment in second impact is not well known or Easily - each should be very closely
. estimated anywhere; the first has related to 1) job creation income and 2)
certain measures / possibly been estimated in one or presumably related to investment or
18 | PV/solar, etc.) two cases. 1,2 cost and measure / tax law.
Emissions /
environmental Verv straiahtfonwand: adiust f
; ery straightforward; adjustments for
(trading values Energy savings (program peak/ off peak useful, but unlikely to
and/or health./ estimate) times Percent multiplier 1or3, require hourly load work - but can be
19 | hazard benefits) Modeling work (iterature) depending | discussed
Data on relationship for health and
safety isn't strong, but when it is
Cost of H&S equipment installed Average crises per household available, it is likely to be related to
through the program times percent of | times cost per avoided crisis specific types of equipment (e.g. carbon
participants with H&S measures times reduction in crises per monoxide monitors, etc.) so may be
installed plus cost of CO monitors household (unknown source - straightforward... need to explore other
Hea_lth and Safety installed times percent of homes with | perhaps percent receiving H&S measures that may arise. This benefit
20 | equipment CO monitors installed OR measures) 20r3 is less explored than most.
Water savings associated with Straightforward to estimate water
Water and waste Difficulty is not in water savings, but percent of homes receiving savings, but capacity of infrastructure
in identifying the local system aerators etc times segment of and those values will remain difficult to
water treatment or capacity constraints, and thus, the water rates that represent value. Once that is established, sharing
21 | supply plants appropriate value to apply. avoided cost or similar 3 it out by measure is not hard.
Fish / wildlife
22 | mitigation No estimates yet Unclear
23 | National security No estimates yet Unclear
Will be similar in difficulty to health and
safety equipment; may depend on 1AQ
impacts of specific measures and the
health impacts -- which are lacking in
24 | Health care No estimates yet 2t03 the literature.
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General Description of

Can "per participant" meaurement method be

[ translated to MEASURE basis? (1=easy; 2=medium;
= Current Best Industry Calc 3=difficult) How?
& method (program-based) Alternate method(s) s
Reduced
dependency /
Improved social
indicators of family
stability and Estimated from analyses of income
employment / effects from kWh / bill reductions /
reduced payment improvements and reports
d d of employment effects and reduced Once computed, should be easy to
ependence on absences due to program "share out" based on kWh because of
25 | state assistance interventions (Quantec/Cadmus) 1 direct relationship to bills.
26 | Other
27 | HOUSEHOLD PARTICIPANT PERSPECTIVE
Percent of households receiving
aerators (program data) times Water
savings per aerator in gallons
(literature) plus Percent of
households receiving low flow
showerheads (program data) times
Water savings per showerhead in
Water / il gallons (literature) total times Water
Was_tewater bi rate per unit (from utility or research); Very direct - per-measure water savings
28 | savings (add sewer rates as well) 1 easily estimated / shared out.
Operating costs None currently estimated (water is
29 | (non-energy) main one) depends
Little measure-based information
(except CFL, D/W, C/W, refrig, maybe
windows, and a few others - but NOT
insulation, shell measures, etc.). Will
likely take new studies of specific
Equi individual measures or statistical
qu”pment decomposition of results from studies (1
30 | maintenance Participant survey valuation 20r3 example)
Equipment
performance
(push air better,
31| etc) Participant survey valuation 20r3 Same as above
Estimate could be developed
) o from change in lifetime and repair
32 | Equipment lifetime  Participant survey valuation schedule/cost changes 20r3 Same as above
Average shutoffs per low income
customer (utility data) times
Estimated program-induced
percentage reduction in shutoffs
(arrearage analysis) times average Should be easy to "share out" based on
amount of time home is without kWh because of direct relationship to
33 | Shutoffs power time rental value 1 bills.
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General Description of

Can "per participant" meaurement method be

[ translated to MEASURE basis? (1=easy; 2=medium;
= Current Best Industry Calc 3=difficult) How?
& method (program-based) Alternate method(s) s
Average reconnections per low
income customer (utility data) times
Estimated program-induced
percentage reduction in
reconnections (arrearage analysis)
times amount of time household Should be easy to "share out" based on
spends arranging reconnection times kWh because of direct relationship to
34 | Reconnects minimum wage 1 bills.
Average cost of housing
PrOperty value improvements across participants Should be directly related to the repairs
35 | benefits / selling (program data) 1? conducted; but could use discussion.
Average calls per low income
customer (utility data) times
Estimated program-induced
percentage reduction in calls
(arrearage analysis) times Average
. time per call in minutes (utility Should be easy to "share out" based on
(B'”'related) calls supplied) times Minimum wage kWh because of direct relationship to
36 | to utility divided by 60 minutes 1 bills.
Little measure-based information for
HVAC, insulation, which should be
largest drivers of this NEB. Will likely
take new studies or statistical
decomposition of results from studies (1
37 | Comfort Participant survey valuation 20r3 example)
Little measure-based information
(except CFL, D/W, C/W, refrig, maybe
windows, and a few others - but NOT
insulation, shell measures, etc.). Will
likely take new studies of specific
. individual measures or statistical
Aesthetics / No market studies conducted to decomposition of results from studies (1
38 appearance Participant survey valuation date 20r3 example)
Average property loss from fires per
incident per household (literature,
e.g. Insurance Institute Fact Book or
IIFB) times Average residential
civilian loss of life per household
(SERA research) times Value of
each loss of human life (SERA
research) times Percent caused by
equipment that might be fixed by
program (lIFB & program data) times
Percent receiving H&S equipment Depends on ability to determine which
; . (Program data) times Percent of fires measures relate to property damage /
Fires / insurance eliminated by program’s efforts fires / injuries. Data not strong in this
39 | damage (gas) (evaluator's judgment - literature?) 2? area

Skumatz Economic Research Associates and The Cadmus Group

‘NEBs: ...

LIEE in CA” Revised Draft 73




General Description of

Can "per participant" meaurement method be

[ translated to MEASURE basis? (1=easy; 2=medium;
= Current Best Industry Calc 3=difficult) How?
& method (program-based) Alternate method(s) s
ITighting I quality of Same as "maintenance” and others
40 | light Participant survey valuation 20r3 above
Noise (internal / Same as "maintenance” and others
41 | eqpt) Participant survey valuation 20r3 above
) Same as "maintenance" and others
42 | Noise (external) Participant survey valuation 20r3 above
Depends on ability to determine which
measures relate to safety. Data not
43 | Safety Participant survey valuation 20r3 strong in this area
This element MAY be related only to bill,
but it might be that certain pieces of
equipment provide more enhanced
) control than others. Needs further
44 | Control over bill Participant survey valuation 2 analysis.
Understanding / Only associated with education
45 | knowledge Participant survey valuation 1 "measure”
“Care” or
*hardship” (low
income) - and/ or
see row 53 -
46 | related Participant survey valuation Depends on how defined
Participant survey valuation? Needs
assessment / clarification / definition.
. . May be trumped by health-related Can examine literature on
47 | Indoor air quality benefits that derive from this. derived illnesses TBD

Health / lost days

Average sick days from work
reduced from program (survey or
literature) times Minimum wage

This would need to be associated only
with measures that affect health and
conditioning space (e.g.insulation /

48 | at work or school times 8- hour work day shell) but not appliances, etc.
Older method: Number of moves
Per Quantec / Cadmus methods, use | per participant avoided (Blasnik,
combination of arrearage and survey | 1997) times Search time per
work to develop estimates of avoided | move in hours (SERA research)
49 | Fewer moves moves times Minimum wage Should relate direclty to kWh.
Doing good for
50 | environment Participant survey valuation Should relate direclty to kWh.
Savings in other
fuels or services
51| (as relevant) Not currently estimated TBD
GHG and
environmental Included above in "doing good for
52 | effects environment" Should relate direclty to kWh.

Skumatz Economic Research Associates and The Cadmus Group ‘NEBs

. ... LIEE in CA” Revised Draft 74




General Description of

Can "per participant" meaurement method be

[ translated to MEASURE basis? (1=easy; 2=medium;
= Current Best Industry Calc 3=difficult) How?
& method (program-based) Alternate method(s)

Employment and Estimated from analyses of income

family stability, effects from kWh / bill reductions /

reduced payment improvements and reports

of employment effects and reduced Once computed, should be easy to

dependence on absences due to program "share out" based on kWh because of
53 | state assistance interventions (Quantec/Cadmus) direct relationship to bills.
54 | Other TBD

NEGATIVES

include:

Installation

hassles / mess,

negaFlve values Depends on item / source... kWh as
55 | from items above Participant survey valuation proxy?
56
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Table A.3. Priority of Research Needs for NEB Categories
Higher rank (right hand column) implies High relevance to low income, and low confidence in

current estimates or methods.
NEB Categories - Analysis
Priorities based on:
relevance to Low Income,
and Uncertainty in estimates

/ methods to date NEB Values for various Low Income Program Analyses —E
= = = ”
s | £ - - 8 £
- 2 3| ¢ & B gl 3
he = © <
O | NEB Category | & s | s& 2 2 3 = | Notes
One study
showed
$1300/hh
24 | Health care S 2 0 181.0% (lifetime?)
47 | Indoor air quality | P 2 0 f[ﬁ?tzenheiser)
Reduced
dependency /
Improved social
indicators of
family stability Various
and employment indicators -
/ reduced participant
dependence on income
25 | state assistance | S 0 increases, efc.
“Care” or
“hardship” (low Not measured
income) - and/ much/
or see row 53 - potential high
46 | related P 0| $268 value
Employment
and family
stability,
reduced
dependence on
53 | state assistance | P 0
Health / lost
days at work or Some values
48 | school P 05| $378 0.3 | in thousands
depends on
how measured
/ which effects
- indicator of
17% for welfare
49 | Fewer moves P 05| $1.30 | $25.50 $1.00 | $50.00 | 1 study improvement
depends on
Property value program;
35 | benefits / selling | P 0] $17.80 | $18.50 | $15.00 | $22.00 some $5K
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NEB Categories - Analysis

Priorities based on:

relevance to Low Income, gt“dy
. . \ ank,
and Uncertainty in estimates hito
/ methods to date NEB Values for various Low Income Program Analyses low
5 2 T 3 8 B 5| 3 £8
= 2 E| S5 3 2 £ g T E
© | NEB Category | & & | S& 2 2 3 S | Notes 0=
Dalhoff
$428/unit
with
43 | Safety P program H
Emergency gas
service calls (for
gas flex
connector and $16 May be
8 | other programs) | U $0.07 $0.25 $0.10 $0.40 | 23-57% (ifetime?) | higher...? H
Insurance
9 | savings U H
Fewer
11 | substations, etc. | U H
Power quality /
12 | reliability U H
Health and
safety less than
20 | equipment S $0.29 1% H
Water and
waste water
treatment or
21 | supply plants S $28.10 H
Aesthetics / 1 study
38 | appearance P 2.0% (Lutzenheiser) | H
$400-
s 500?
Fires / insurance (maybe 1 | Unclear
39 | damage (gas) P $0.09 | $0.02 | $0.16 time?) importance H
44 | Control over bill | P few studies M
Understanding / related to Line
45 | knowledge P 44 above? M
Reduced
subsidy very
payments (low dependent on
13 | income) U $3.32 | $13.65 $3.30 | $24.00 local policy M
Economic
development Job multiplers
benefits — direct /1335320% 3-6/million;
and indirect 120/med others 35 -60
17 | multipliers S $35.95 | $260.00 | $180.00 | $340.00 | 83 person-years; | M
Emissions / Later studies
environmental higher; some
19 | (trading values S $7.71 | $155.00 | $130.00 | $180.00 800-2000. M
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NEB Categories - Analysis

Priorities based on:

relevance to Low Income,
and Uncertainty in estimates

/ methods to date

NEB Values for various Low Income Program Analyses

ID / Order

NEB Category

Perspective

\Value/hh/yr - other LI (avg

LIPPT value-2001
lof range)

Cluster Range - Low

Cluster Range - High
Savings multiplier

\Value / other terms

Notes

H=relevant, low
confidence, etc.

and/or health /
hazard benefits)

Comfort

o

$6.70

2-12%

50

Doing good for
environment

18

Tax effects - (2
possible effects:
related to
unemployment
and income
taxes from job
creation /
economic
development;
another effect
possibly related
to tax credits for
investment in
certain
measures / PV /
solar, etc.)

$175.00

$150.00

$200.00 5.3%

10

Transmission
and distribution
savings (usually
distribution)

$0.94 $1.37

$0.13

$2.60

29

Operating costs
(non-energy)

30

Equipment
maintenance

Few estimates

31

Equipment
performance
(push air better,
etc.)

several / many

32

Equipment
lifetime

40

Lighting / quality
of light

few
quantitative

4

Noise (internal /
equipment)

42

Noise (external)

)

52

GHG and

leave under
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NEB Categories - Analysis

Priorities based on:

relevance to Low Income, gt“dy

. . \ ank,
and Uncertainty in estimates hito
/ methods to date NEB Values for various Low Income Program Analyses low

5 2 T 3 5l 2| 2| £8

s 8 | £ & & = g g <

o o E| 58 5 5 & P (i

— 2 o S © » » = > o

© | NEB Category | & & | S& 2 2 3 S | Notes 0=

environmental societal
effects
Water /
wastewater bill
28 | savings P 1 2| 91548 | $950 | $4.00 | $15.00 3.0% M
Savings in other
fuels or services
51 | (as relevant) P 1 2 M
NEGATIVES
include:
Installation
hassles / mess,
negative values One study
from items showed debt

55 | above P 0 1 increases M
Some studies
showed high
numbers (17%

33 | Shutoffs P 2 2| $060 | $040 | $020 | $0.60 drop, $400) L
Some much
higher...25%

$30-586- reduction from
Carrying cost on notsure | arrears
1 | arrearages U 2 2| $376 $3.00 $2.00 $4.00 6.5% | iflifeime | common L
Others as high
as 79; reduced
by 20%; not
clear if per
Bad debt written household /
2 | off U 2 2| $048 | $200 | 9050 | $3.50 year units L
100-
3 | Shutoffs U 2 2| $005| $0.09 | 9$0.05 | $0.13 $133 L
4 | Reconnects U 2 2| $002| 008 | $002 | $0.13 L
5 | Notices U 2 2| $149 $0.90 $0.30 $1.50 L
Customer calls /
bill or
emergency-
6 | related U 2 2| $158 | $100 | $040 | $1.60 L
Other hill
7 | collection cost U 2 2 | $0.00 2.1% few studies L
Few /incorp
34 | Reconnects P 2 2| $0.08 $0.06 $0.03 $0.08 above
36 | (Bill-related) P 2 2| $016 | $0.25 | $0.18 | $0.31 probably small
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NEB Categories - Analysis

Priorities based on:

relevance to Low Income,
and Uncertainty in estimates

/ methods to date NEB Values for various Low Income Program Analyses
g
=| B § £ & g
5 2 S| g g s 2
B E g = § § 2 =
S g | £8| 3 5 2 2
= @ E| 8§ Z Z £ 3
© | NEB Category | & s | 5o 2 2 3 S | Notes
calls to utility
Fish / wildlife
22 | mitigation S 0.5
23 | National security | S 0.5
Total
Perspective 35% for
27 | Societal S $72.05 some NA
Total
Perspective On order
56 | Participant P $48.58 of $300? NA
Total
Perspective Notes say 4-
15 | Utility U $11.71 | $237 | $098 | $3.75 31 total NA
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ATTACHMENT B



Pilot Evaluation Plan (PEP)
Low Income In-Home Display (IHD)

The IHD pilot was proposed to measure the impact that a display device connected to a Smart Meter
might have on a residential customer’s energy usage. Customers were selected from a database of
customers who had participated in the Energy Savings Assistance Program, were living in a single family
residence and had an average monthly kWh usage of 275 kWh for the previous twelve months. These
criteria were set to ensure that the homes selected had the correct meter configuration, had no physical
obstructions to receiving the meter signals and had the ability to reduce their energy usage based on the
feedback loop provided by the IHD.

Device:
The In-Home Display devices were provided by SDG&E’s authorized contractor Tendril.

Data Capture:

Initial data capture is monthly Kwh usage by customers as recorded by their meters. The data will be
normalized for weather (heating and cooling degree days), length of billing cycles, and whether a
particular customer is participating in an SDG&E demand response program ie. (Summer Saver). This will
allow data to be compared to a similar billing cycle in a previous year to measure whether the IHD after
normalization of customer consumption data had a measurable reduction in a customer’s monthly Kwh
usage. SDG&E’s Measurement and Evaluation (M&E) group will develop the protocols for capturing and
analyzing this data.

Data Capture Activities:

Customer consumption data is easily available through the SDG&E customer billing system (CISCO) and
other data fields are stored in the SDG&E Data Warehouse. Since every customer participating in the
IHD pilot was served through the Energy Savings Assistance Program (ESAP), there is ample data
available from HEAT data base which tracks all ESAP activity to the customer level. The M&E group will
build a query to gather the data they deem pertinent to run their analysis. This is one of their core
functions and they have access to any data they need to build a comprehensive query tool. The M&E
group will work with Customer Assistance to identify the measurable outcomes needed to provide a
report on the impact of the IHD to the Commission. Customers will also be surveyed during the pilot and
to the extent any data collected from the surveys is of value to the M&E group this data will be provided
to them.

Estimated Energy Savings:
SDG&E will calculate measurable savings that appear to be directly attributable to the installation of the
IHD. In order to test for this SDG&E has set up four groups within the IHD pilot to measure the impact of
various scenarios on a customer’s behavior.
e Group 1 - Control group will receive no conservation information or devices and will be used as a
benchmark
e Group 2 - This group will receive conservation information only to measure any impact that
these tips may have on a customer’s consumption patterns
e Group 3- This group will receive an IHD device only with basic user instructions during
installation but no conservation information



e Group 4- This group will receive an IHD and conservation information as part of their
participation in the program

Conservation information will be provided to respective groups in the form of “Energy Saving Tips”
emails. If the analysis shows measurable and sustainable savings the can be directly attributed to the
installation of the IHD than SDG&E will run the cost effectiveness models to evaluate further the
inclusion of an IHD in the Energy Savings Assistance Program.

Timelines:
The following timelines have been developed for the IHD Pilot
e March 15, 2011 - direct mail and email marketing launch to enroll potential customers in the
pilot program
e March-May 2011 - installation of IHD devices in customers’ homes.
e June-October 2011 - tracking of enrolled customers consumption usage patterns
e November — December 2011 - analysis of data and final report developed

Pilot Outcomes:

SDG&E is piloting this new technology (IHD) to determine its correlation with persistent and sustainable
reduction in customers’ kWh usage. This pilot will be considered a success if the IHD is determined to
be positively correlated with a 2-3% reduction in customers’ kWh usage from July-October 2011. With
the availability of virtual real time data tied to the Smart Meter technology, this pilot is the first step in
accessing how effective a feedback loop is to customers in driving sustainable energy reduction.



ATTACHMENT C



Pilot Evaluation Plan (PEP)
Programmable Communicating Thermostat (PCT)

The PCT pilot was proposed to measure the impact that a PCT connected to a Smart Meter data might
have on a residential customer’s behavior and energy usage. The pilot will test the impact of appliances
that may be linked via a network device (the PCT) in the homes of customers with central air
conditioning (AC). Customers were selected from a database of customers who had participated in the
Energy Savings Assistance Program, were in a single family residence and had an average monthly Kwh
usage of 500 Kwh for the previous twelve months. These criteria were set to ensure that homes selected
had the correct meter set-up, had no physical obstructions to receiving the meter signals and had the
ability to reduce their energy usage based on the control of the AC system provided by the PCT.
SDG&E is working with the PCT Program vendor to test the capability of the PCT to respond to demand
response events. At this time that process is still in the exploratory phase.

Data Capture:

Initial data capture is monthly Kwh usage by customers as recorded by their meters. The data will be
normalized for weather (heating and cooling degree days), length of billing cycles, and whether a
particular customer is participating in an SDG&E demand response program i.e. (Summer Saver). This
will allow data to be compared to a similar billing cycle in a previous year to measure whether the PCT
after normalization of customer consumption data had a measurable reduction in a customer’s monthly
Kwh usage. One of the challenges in the low income community is the customers’ hesitation to use their
AC system due to the operating cost. Therefore the effectiveness of these devices may be difficult to
quantify. SDG&E’s Measurement and Evaluation (M&E) group will develop the protocols for capturing
and analyzing this data.

Data Capture Activities:

Customer consumption data is easily available through the SDG&E customer billing system (CISCO) and
other relevant data fields are stored in the SDG&E Data Warehouse. Since every customer participating
in the PCT pilot was served through the Energy Savings Assistance Program (ESAP), there is also ample
data available from HEAT data base which tracks all ESAP activity to the customer level. The M&E group
will build a query to gather the data they deem pertinent to run their analysis. This is one of their core
functions and they have access to any data they need to build a comprehensive query tool. The M&E
group will work with Customer Assistance to identify the measurable outcomes needed to provide a
report on the impact of the PCT to the Commission. Customers will also be surveyed during the pilot and
to the extent any data collected from the surveys is of value to the M&E group this data will be provided
to them.



Estimated Energy Savings:
SDG&E will calculate measurable savings that appear to be directly attributable to the installation of the
PCT. In order to test for this SDG&E has set up four groups within the PCT pilot to measure the impact of
various scenarios on a customer’s behavior.
e Group 1 -Control group will receive no conservation information or devices and will be used as a
benchmark
e Group 2 - This group will receive conservation information only to measure any impact that
these tips may have on a customer’s consumption pattern
e  Group 3- This group will receive a PCT device only and basic instructions during install but no
follow up information on conservation tips.
e Group 4- This group will receive an PCT and conservation tips as part of their participation in the
program

If the analysis shows measurable and sustainable savings the can be directly attributed to the
installation of the PCT than SDG&E will run the cost effectiveness models to evaluate further the
inclusion of a PCT in the Energy Savings Assistance Program.

Timelines: The customers selected for the PCT Pilot have all been previously served by the ESAP and
SDG&E has historical consumption data available for comparison purposes. Once installation of all
devices is completed SDG&E will compile all of the historical consumption data (2009 & 2010) for the
months to be compared and map the consumption data against the 2011 metered data.
The following timelines have been developed for the PCT Pilot:

e June 2011 - marketing activities to attract potential customers to sign up for the pilot program

e July-August 2011 -installation of PCT devices in customers’ homes.

e August - December 2011- tracking of enrolled customers consumption usage patterns

e January —March 2012 - analysis of data and final report developed

Due to the technical challenges associated with testing the PCT and Smart Meter Integration the
optimum window for testing this technology during all summer months will not be available.

Pilot Outcomes:

SDG&E is running this pilot to determine the impact of a new technology (PCT) on customers’ behavior
as it relates to a persistent and sustainable reduction in Kwh usage as part of the AC control provided by
the PCT. Success will be measured through this pilot if customers show a measurable reduction in their
Kwh usage across the August-December timeframe. With the availability of virtual real time data tied to
the Smart Meter technology this pilot is the first step in accessing how effective a feedback loop is to
customers in driving sustainable energy reduction.



