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ABSTRACT

Senate Bill 350 (SB 350) requires the California Energy Commission (Energy Commission) to set
annual targets to achieve a statewide cumulativedoubling ofenergy efficiency savingsin
electricity and natural gas end uses by January 1, 2030. The Energy Commission also must report
biennially to the legislature on progress achieved toward meeting thesetargets and the effects on
disadvantaged communities. This report provides methodology and background information that

feedsinto the Energy Commission’s reportto the legislature.

There are three sources of savings quantified in the accounting o fenergy efficiency. Theseinclude
the utility programs, codes and standards, and beyond utility programs. This report describe s the
analysis and assumptions for quantifying beyond utility program savings. Beyond utility
programs are programs not administrated or claimed by the investor owned or publicly owned
utilities. The beyond utility programs may be educational initiatives, financing strategies, and
other mechanismsthat may drive California energy users to reduce theirenergy use.

In2017,the Energy Commission developed the initial SB 350 methodology, which included a set
of analysis workbooks. The scope ofthis study was centered aroundupdating the 2017 analysis
workbooks to enhance the beyond utility savings potential identified inthe 2017 report.

This reportdoes not reflectallupdates ofthe beyond utility savings calculations becauseit was
completed beforethe consulting team handed offthe analysis tools to Energy Commission staff
for staff's subsequentupdatefor the 2019 SB350 reporting period. Updates conducted by Energy
Commission staffmay include new data, program design changes, and reflect current and

planned programfundinglevels not described in thisreport.

Keywords: California Energy Commission, SB 350, energy efficiency, potential, methodology,
beyondutility programs, energy savings, electricity, natural gas, analysis
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EXECUTIVE SUMMARY

Senate Bill 350 (SB 350) requires the California Energy Commission to set annual targets to
achieveastatewide cumulative doubling ofenergy efficiency savings in electricity and natural gas
end usesby January 1,2030. There arethreesources ofsavings quantified in the accounting of
energy efficiency. Theseinclude the utility programs, codes and standards, and beyond utility
programs. This report describes the analysis and assumptions for quantifying beyond utility
program savings. Beyond utility programs are programs not administrated orclaimed by the
investor owned or publicly owned utilities. The beyond utility programs may be educational
initiatives, financing strategies, and othermechanisms that may drive Californiaenergy usersto
reduce theirenergy use.

This report does notreflectallupdates ofthe beyond utility savings calculations becauseit was
completed beforethe consulting team handed offthe analysis tools to Energy Commission staff
for staff's subsequentupdatefor the 2019 SB350 reporting period. Updates conducted by Energy
Commission staffmay include new data, program design changes, and reflect current and
planned programfundinglevels not described in this report.

The SB 350 savings claims are based on abaseline yearof2015. All program savings claims begin
in that year and cumulate to 2030. As partofthe analysis, the savings must not overlap with
utility program savings (historical and forecasted) and what may be included in the demand
baseline forecastprovided in the Integrated Energy Policy Report.

Accompanying thisreportis aset oftoolsthat enablesthe Energy Commission to calculate
historically achieved beyond utility savings and forecastnew savings potential from beyond utility

initiatives.
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CHAPTER 1;
Introduction

Senate Bill 350 (SB 350), the Clean Energy and Pollution Reduction Act(De Le6n, Chapter 547,
Statutes of2015), requires the California Energy Commission (Energy Commission) to set annual
targetsto achieve a statewide cumulative doubling ofenergy efficiency savings in electricity and
natural gas end uses by January 1, 2030. The Energy Commission also must report biennially to
the Legislature on progress achieved toward meeting these targets and the effects on
disadvantaged communities. This report provides the methodology and background information
that feedsinto the Energy Commission’s reportto the legislature for the biennial programs
toward the SB 350 goal.

In2017,"the Energy Commission developed the initial SB 350 methodology,which included a set
of analysis workbooks.The scopeofthis study was centered around updating the 2017 analysis
workbooks to enhance the beyond utility savings potential identified in the 2017 report. Relative
to the 2017 study, this study provides the following:

e Methodological updates
e Increasedscope of programs analyzed
e Recommended areas for future improvement and reporting,even beyond 2030

This report documents the scope of programs, methodological updates and recommendations
from the study. Thisreport does notreflect allupdates ofthe beyond utility savings calculations
because it was completed before the consulting team handed offthe analysis workbooks to Energy
Commission stafffor staff's subsequent updatefor the 2019 SB 350 reporting period. Updates
conductedby Energy Commission staff may include new data, program design changes, and
reflect current and planned program fundinglevels not described in this report.

The programsincluded in the SB 350 analysis arebeyond utility program savings. These are
savings that should not overlap with any savings forecast as part ofthe investor-owned utilities
(I0Us) and publicly owned utilities (POUs) potential studies and savings claims. There are a
variety ofbeyond utility energy efficiency programs that will contribute to meeting the state’s
doubling target. These programs are grouped into the following categories:

e Codesandstandards

e Financing

e Behavior and market transformation
e Sector-level

1 Jones, Melissa, Michael Jaske, Michael Kenney, Brian Samuel son, Cynthia Rogers, Elena Giyenko, and Manjit Ahuja.
2 017. Senate Bill 350: Doubling Energy Efficiency Savings by 2030. California Energy Commission. Publication Number:
CEC-400-2017-010-CMF.



The Energy Commission, other stateagencies, local governments, or otherentities administer
these programs.

This report does not provideresults or savings analysis. Instead, this report provides the
methodology and program descriptions included in the SB 350 analysis tools.

Savings Accounting

Figure 1 summarizes the different categories ofenergy efficiency savings considered by the Energy
Commission’s forecasting efforts and how they relateto each other. The relationships are
illustrated as a Venn diagram because savings categories can overlap. Throughout the Energy
Commission’s forecasting process, every effort is made to not overlap because it isimportant to
notdouble count savings. The Energy Commission also wants to quantify all acquired savings and
potential for future energy use reductions.

Figure 1: Savings Accounting Venn Diagram

Non-utility programs going back to 2015
are needed for SB350 accounting

SB350 Savings that
. are additive to IOU
and POU potential. A
portion gets included
in the AAEE savings
forecast.

SB350 Savings
overlap with
utility programs

10U and POU
AAEE Savings

P&G studies overlap
with committed

1970s savings 2015  20XX 2030

SB3b0 starts  Cutoff date for
cumulating committed savings
savings back is a moving target
in 2015 that gets updated
every IEPR cycle

Source: Navigant team
Per Figure 1, the savings accounting definitions are as follows:

e Historic and committed: Thisrefersto the energy efficiency savings embedded in the
baseline forecastofthe Integrated Energy Policy Report (IEPR). The IEPR baseline
forecastincludes energy efficiency savings from historical utility programs and codes and
standards (C&S); it also includes savings committed to occur from known C&S. The IEPR
forecast also includes savings forecasted from approved utility program budgets.

¢ I0OUand POU Potential Studies: Savings forecast in the IOU and POU potential
studies, including both rebated equipment and utility C&Sadvocacy claims. A portion of
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I0U and POU potential study savings may overlap with energy efficiency savingsin the
baseline forecast. Historically, C&Sand IOU and POU potential studies were the only
source ofsavings included in the Energy Commission’s Additional Achievable Energy
Efficiency (AAEE) forecast.

IOU and POU Potential Savings: The savings forecast from IOU and POU programs
that are incrementally additive to (not double counted) the baseline forecast.

Baseline wedge: A term specificto the SB 350 analysis. This is forecasted savings from
utility with a start date of2015per SB350 accounting policy. This includes overlap with
the baseline forecast.

SB 350 beyond utility savings: Savings beyond utility programs calculated for a range
of programs that may be counted as part ofthe AAEE. They may contain someoverlap
with other historical, committed, or potential savings. As programs develop and quantify
claimed and or verified historical program savings, the Energy Commission will update

both historical committed savings and forecast savings accordingly.

Beyond Utility Programs

Various beyond utility energy efficiency programs contribute to meeting the state’s doubling

target. Many do not have long-term guaranteed funding and havehistorically been excluded from
the AAEE.

The SB 350 analysisincludes statewide and local government initiatives, financing options, and

other initiatives. Some programs exhibit areas of undercounted savings from existing utility

programs due to the following example reasons:

Misalignmenton whatis trulyisindustry standard practice. The IOUs cannot
claim savings or provide rebates for projects that may be deemed industry standard
practice (ISP) by the California Public Utilities Commission (CPUC). CPUC treats ISP
similarto a code or standard baseline

Barriers to program participation. In some cases, the programs affect end users,
but the program participation requirements cause burdens, which may result in
unaccounted for savings. (Incentives arenot the only drivers to implementing energy
efficiency.)

Non-program requirements. The IOUs do not allow projects mandated by other
drivers such as California Air Resources Board (CARB) and Air Quality Management
District (AQMD) requirements to count towards IOU program savings. Thesesavings
should be captured by the SB350 analysis.

Table 1 lists the programs quantified in the SB 350 analysis ofbeyond utility program savings.

The methodology described in this report captures savings thatare either not claimed by utility

programsor are outside ofutility programs’scopes. Any program previously analyzed has its



original documentation in an appendix to the Final Commission Report SenateBill 350:
Doubling Energy Efficiency Savings by 2030.?

Codes and Standards

Since the 1970s, the Energy Commission has been responsible for establishing standards for
building codes and appliances. Specific codes and standards included in this analysis are Title 24:
Building Energy Efficiency Standards (building standards), the California Green Building
Standards Code (CALGreen),3 Title 20: State Appliance Efficiency Regulations (appliance
regulations), and federal appliance standards.

Financing Programs

California has several availablefinancing mechanisms for energy efficiency investments. Utility
revenuedoesnot fund these programs, which aremajor contributors to projected energy savings.
Some utility programs do include financing, and those programs are excluded from this analysis.
Any analysis of savings associated with financing must consider the synergisticbenefits of
coordinating with utility program participation. This study attempts to quantify any overlap in
claimed or potential savings estimates between financing and utility program savings.

Behavior and Market Transformation

The behaviorprogramsdescribed in this category are those associated with energy efficiency
savings that result from behavioral changes as opposed to installing a physical measure, like new
lighting or equipment controls. These are typically initiated by informing the customer or
building owner ofenergy use patterns. These include benchmarking, energy asset ratings, and
applications using smart meter data (smart meter and controls),among others. Market
transformation is another opportunity to realize energy savings through accelerating widespread
measure adoption. These efforts may provide additional publiceducation, funding, or other
approachesto remove barriers.

Sector/Other

Several other programs have potential to deliversignificant savings in specific sectors or markets.
These programs may requirethe Energy Commission to explorenew avenues to drive the market
to change. These include fuel substitution,industrial measures, agricultural measures, and
conservation voltagereduction (CVR).

Table 1: SB 350 Programs
Program Category Program
Building Standards (Title 24)
Appliance Regulations (Title 20)

Codes and Standards (C&S)

2 Jon es, Melissa, Michael Jaske, Michael Kenney, Brian Samuel son, Cynthia Rogers, Elena Giyenko, and Manjit Ahuja.
2 017. Senate Bill 350: Doubling Energy Efficiency Savings by 2030. California Energy Commission. Publication Number:
CEC-400-2017-010-CMF.

3 CALGreen provides voluntary specificationsthat canbe used as model ordinances that allow a city or countytoeasily
establish more stringentbuilding efficiency standards based on local climatic, geological, or topographical conditions.

6



Program Category Program
Federal Appliance Standards

Local Government Ordinances
Air Quality Management Districts

Local Government Challenge

Proposition 39

Low Income Weatherization

Financing Water-Energy Grant

California Department of General Senices Retrofit Program
Energy Conservation Assistance Act

Property Assessed Clean Energy

Benchmarking

Behavior and Market Behavioral, Retro-commissioning, Operational Savings

Transformation Energy Asset Rating

Smart Meter and Controls

Fuel Substitution

Agricultural

Sector/Other industrial

Conservation Voltage Reduction

Source: Navigant team

For this study, the Navigant team developed a comprehensivetool that enables the Energy
Commission to forecast the savings from beyond utility programs. The analysis for each program
listed in Table 1 is stored inits own program workbook and post-processing steps combinethe
effects ofeach program and enable scenario analysis. Chapter 2 discusses the overall methodology
ofthetool, Chapters 3 discusses the methodology for calculating the portion ofsavings
attributable to disadvantaged communities and low income customers, and Chapters 4 —22 detail

each program listed in Table 1.



CHAPTER 2:
SB 350 Savings Calculation Methodology

This chapter describes the overall architecture and cross-cutting aspects ofthe modeling effort
the Navigant team used to forecast savings from beyond utility programs for the Energy
Commission. The savings calculation frameworkis grounded in a set of Excel workbooks
packaged together to calculate SB 350 savings. Each program describedin the following chapters
hasits own standalone program workbook that feeds into the overall SB 350 —attributed savings
to-date and forecast future savings calculations. The tool'sintent is to track savings toward the
goal and forecast the remaining potential that may achieveor surpass the goal.

SB 350 Tool Objectives

The objectives for the overall SB 350 tool include the following:

e Allowchangesindatainputsthat may varyover time

e Capturehistoricversus forecast data in the individual program workbooks

e Streamline data alignment with POU and IOU potential savings forecasts

e Develop and forecast various scenarios driven by program-specific scenarios and IEPR

forecast scenarios

NORESCO with other consultants designedthe program workbooksin 2017 to capturea snapshot
forecast for the 2017 SB 350 report. The Navigant team migrated these workbooks into a new
template to better integrate inputs and results. The team also updated a subset of workbooks
identified by the Energy Commission in the process.

The overall SB350 tool, outlined in Figure 2, has three major components:

e Inputs
e Program Workbooks

e Post-Processing



Figure 2: Tool Structure
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Inputs

The Navigant team used certain datasets across more than one program workbook, while others
are specific to the analysis ofa single program.

Global Data

The datasets from external sources that are common across multiple program workbooks are
stored in the Master Input File to ensure consistency.

Program -SpecificData

Each program workbook has its own set of data inputs and assumptions. This data may be from
the individual programs themselves or fromothersources used to inform forecast assumptions.
Two cross-cutting elements are described here.

Utility Overlap

The Navigant team designed the overall SB 350 tool to produce forecasts for the beyond utility
programs. Some ofthese program activities overlap with utility programs, and any potential for
double counting must be subtracted out ofthe forecasts. A utility overlap factor for each program
accounts for this dynamic.

Program-Level Scenarios

Each program workbook has its own assumptions thathelp develop threescenarios: conservative,
reference, and aggressive.



Disaggregation Matrices

Program workbooks that do not have the data granularity to support program-specific estimates
use default disaggregation matrices when calculating savings. Two matrices distribute statewide
program savings across utility territories: one for electricity savings and one for natural gas

savings.

Effective Useful Life by End Use

Effective useful life (EUL) informs the decay offirst-year savings over timeto calculate
cumulativesavings as part of post-processing. The Navigant team provides default values for EUL
by end use. Programs that have measure-level detail that createdistinctive EULvalues for an end

use may alter this matrix in the program workbook.

Program Workbooks

The program workbooks follow a consistent tab structureand data flow while allowing the savings
analysis for each program to fit the available data and appropriate forecasting method.

Post-Processing

First-year savings results by utility, end use, and scenario from the individual program workbooks
undergo post-processing steps to produce outputs that feed various other analyses.

LowIncome and Disadvantaged Communities

Perthe SB 350 legislation, the Energy Commission must explorethe barriers to and opportunities
for expanding LI customers’access to energy efficiency. SB 350 also requires examining
opportunitieslocated in DACs. This step determines savings attributable to these populations of

interest.

Cumulative Savings

To appropriately calculate savings from an installed measure continuing beyond the first year and
decreasing overtime due to various factors, the Navigant team applied decay dynamics to each
end use based on EUL. The team applied the decay formula at the end use level to account for
variations in EUL at thislevel. Decay does notimply reduced performanceofindividual pieces of
equipment over time butrather the fractional loss each year ofa subset ofequipment from the

originally installed population.

Additional Achievable Energy Efficiency

Asdescribed in Chapter 1, certain AAEEscenarios include subsets ofthe beyond utility SB 350
forecast savings. AAEEbecomes part ofthe savings potential beyond thataccounted for in the
baseline managed forecastin the IEPR. The baseline forecast includes only historical and
committed savings. The SB 350 results must be unpacked by program and scenarioto meet the
parameters ofthe AAEEforecast. The post-processing analysis provides the Energy Commission

demand forecast team the necessary inputs.

Hourly Impacts Analysis
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The Energy Commission usesthe AAEEforecasts in combination with representative 8760 hourly
load shapesto develop an hourly savings forecast. Subsequent analyses use the hourly savings
forecastto define the impact of AAEEsavings on system hourly loads. In the hourly impact
analysis Navigant leverages bestavailable loadshapes at a sector, end use,and utility level and
used California-specific shapes where available. Primarily Navigant sourced load shapes from the

following sources:
1) ADM Associates,Inc.Load Shape Study .4 As commissioned by the CEC, this study
developedload shapes at acommercial, residential, agricultural,and industrial level for
an array ofend uses.

2) Navigant 2017 AAEE Load Shapes.5A Navigant-developed load shapelibrary for use
in the 2017 AAEEhourly impacts analysis. This library contains load shapes at the sector,

investor-owned utility, and end use level.

4 California Investor Owned Utility Load Shapes. ADM Inc.and California Energy Commission, June 2019.
5 2 017AAEE Load Shape Library. Navigant Consultingand California Energy Commission, January 2018.
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CHAPTER 3:
Disadvantaged Communities and Low
Income

DACs and the LI market segment represent alarge but hard to reach population. Each represents
a distinct subsetofthe population within a given geographic area, and the characteristics ofboth
groups can make access to energy efficiency programs challenging. This review of forecasting

methods for DACand LI populationshasits rootsin various definitional and equity concerns and

includes the following:

e Defining DAC and LI populations as separate though often comingled groups

e Reviewingdatasets ofinterestin defining DAC and LI populations

e Checkingthe CalEnviroScreen (CES) variables to identify the criteria for defining
populations, including comparing CES populationsin poverty to the population of
residents eligible for the California Alternative Rates for Energy (CARE) program

e Summarizing differencesin DAC and LI population estimates between datasets

e Reviewingthe analysis used to develop DACand LI population metrics and detailing the
assumptions used inthose analyses

Definitions of Disadvantaged Communities

This study defines DACs according to California state legislation, which characterizes California
communities across several criteria including disproportionate exposureto environmental
pollution and population characteristics such as unemploymentlevels o rconcentrations of LI
populations. AB32, the California Global Warming SolutionsAct, and its subsequent expansion
(SB 535) resulted in the California Environmental Protection Agency (CalEPA) designating 25
percent ofthe highest scoring census tracts via the CES tool as DACs.

AB 32. The California Global Warming Solutions Act of2006 8 directs the stateboard to, “where
applicableand to the extent feasible, direct public and private investment toward the most
disadvantaged communities in California.”

SB 535.1In2012,the Legislature passed SB 535 and directed that, in addition to reducing
greenhouse gas (GHG) emissions, 25 percent of the moneys allocated from the Greenhouse Gas
Reduction Fund also must go to projects that provide a benefit to DACs (SB 535 (De Ledn),
Chapter 830, Statutes of2012).” A minimum of10 percent ofthe funds must be for projects
located within DA Cs.® CalEPA® was given the responsibility to identify DACs for the purposes of

6 https://leginfo.legislature.ca.gov /faces/billNavClient.xhtml?bill id=200520060AB3 2

7 hittps://leginfo.legislature.ca.gov /faces/billNavClient.xhtml?bill id=201120120S

8 https://www.arb.ca.gov/cc/capandirade/auctionproceeds /workshops/calepa -approaches-to-identify-disadvantaged-
communities-aug2014.pdf

9 https://calepa.ca.gov/wp-content/uploads/sites/6 /2 017/04/SB-535-Designation-Final.pdf
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thislegislation based on geographic,socioeconomic, public health, and environmental hazard
criteria.These criteria may include but are not limited to:

e Areasdisproportionately affected by environmental pollution and otherhazards that can
lead to negative public health effects, exposure, orenvironmental degradation.

e Areaswith concentrations of people that are of LI, high unemployment,lowlevels of
home ownership, high rent burden, sensitive populations, or lowlevels ofeducational
attainment.

Section 39711 ofthe Health and Safety Code adoptedthe SB 535 definition of DACs and applied it
through the CES tool for communities in the top 25 percentile of CES scores.

Definition of Low Income

The team aligned its definitions of LI populations for this study with CES 3.0 and the US Census
Bureau’s American Community Survey (ACS) definitions of poverty. The ACS maintains
information onthe poverty rate in different areas in California based on the federal poverty level
(FPL). The FPL defines poverty based on the size ofthe household and the ages of family
members. CES uses this datato determine the percentage ofthe population with incomesless
than two times the federal poverty level based on a 5 -year estimatefrom 2011 to 2015. CES uses a
threshold oftwice the federal poverty level because California’s cost ofliving is higher than many
other parts ofthe country. The widespread use ofthis definition allows the study to maintain
consistencywith publicly available datasets,including CES and CARE reporting, using
California’s definition of LI. These definitions are also consistent with the income thresholds used
to define eligibility for participation in the energy efficiency programs designed to address the
needs of LI residents,including the Energy Savings Assistance (ESA) program.

Additionally,the Low Income Home Energy Assistance Program (LIHEAP) definesincome
thresholds that require an annual household income (before taxes) below 60 percent ofthe state
medianincome. The LIHEAP threshold generally lines up with CARE threshold for households of
six or fewer persons, though LIHEAP income thresholds are lower for households ofseven or
more persons. Appendix A-1discusses LIHEAP, including a comparison ofincomethresholds
between CAREand LIHEAP.

This study also includes the area median incomelevel as a poverty metric. Although area median
income thresholds are availableat the state and county level, more granular data is necessary to
forecast at the utility level to address inconsistencies between utility service territories and county
boundaries. Inthis case,the team mapped ZIP codes to utilities. The “Methodology Description”
section provides a more detailed discussion of how the analysis used CES census tract, ZIP code,
and utility datato define the LI population.

Dataset Reviews

The research design included defining what LI and DACs mean in the contextofthe modeling

work and how different research products and datasets can be combined to characterize

completely the energy users and communities that might fall under these definitions and how
13



energy efficiency projects might be targeted for these populations. The team reviewed the
following data sourcesto identify what single or combined sources accurately define LI and DACs
to form a forecast at the utility level. The team selected sources using two criteria:

e Publicly available
e Vetted and maintained over time

Several sources met these criteria:

e ACS. The US Census Bureau conductsthe ACSevery year to provide up-to-date
information about the social and economic needs at the community level (by ZIP code). It
gathersinformation previously contained only in the long form ofthe decennial census.
This research used the 2017 ACSupdate to understand how CES uses the survey data to
develop socioeconomic factorindicators.'©

e CES. CES is a mappingtool that helps identify California communities most affected by
many sources of pollution and where peopleare often especially vulnerable to pollution’s
effects.’* CES usesenvironmental,health, and socioeconomic information to produce
scores for every census tractin the state. The research for this study used CES to assistin
identifying counties that contain DACand pollution-burdened communities based on the
CES characteristics of their aggregated census tracts.

e CARE. CARE providesamonthlydiscount of 20 percentor moreon gas and electricity.
Participants qualify through incomeguidelines or ifenrolled in certain public assistance
programs.'> CAREis a large, statewide IOU program with a 2017 program budget of
$1.27 billion, of which $1.24 billion directly subsidized LI electricity and natural gas
customers.'3 CAREisimportant because it:

1. Issubjecttoincome verification
2. Providesserviceto many California residents

3. Isreported onto thelegislatureeach year through utility compliance filings

This research analyzes CARE’s overall county-level LI population eligibility and
population participation for California’s four IOUs. Other utilities, such as the
Sacramento Municipal Utility District (SMUD), have similar programs, but these may not
be subject to the same reporting requirements as CARE. As such, the application of CARE
would likely be limited to LI populations receiving electricity or natural gas from
California’s IOUs.

Table 2 summarizes how the datasets previously discussed might be combined, including
geographiccoverage and data specificity. The geographic data specificity is at the most granular

10 https://www.census.gov/programs-surveys/acs/about.html

11 https://oehha.ca.gov/calenviroscreen

12 https://www.pge.com/en US/residential/save-energy-money/help-paying-your-bill /longer-term-
assistance/care/care.page?WT.mc id=Vanity accessed September 2018

13 California Electric and Gas Utility Cost Report, Public Utilities Code Section 913 Annual Reportto the Governor and
Legislature. California Public Utilities Commission, Energy Division, April 2018
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geographicarea provided by the dataset(e.g., county,ZIP code, census tract, etc.). In general, all
datasources can be used to define markets in the IOU servicesterritories, followed by county -,
city-, and census tract-level analysis. ACSand CES canbe used to define markets in all utility
service areas in California.

Table 2: Geographic Coverage and Data Specificity of Research Products Analyzed

Acronym Dataset Geographic Coverage Geographic Data Specificity
ACS National Census tract

CES California Census tract

CARE California IOU territories County

Source: Navigant team

Applicability of CES

Because CES is oftenreferred to as the key source for defining LI and DACs, it is necessary to
provide aninterpretation ofthe CES tool, including how the scoring is defined and calculated and
the relationship of CES to the ACS. This report also compares CES to CARE, including what
metrics within the CES model might be the most appropriate to use to assess energy efficiency
potential.

CES Score Formula

CES uses environmental, health, and socioeconomic information to produce a numerical score for
each censustractinthe state. The CES scores use place-based method ofassessing the relative
effects of pollution on communities. The model is made up of four components: two pollution
burden components and two population characteristics components. Each component is made up
ofindicators.

e Indicators: The model uses 20 indicators (listed in Table 3) of which 12 measure
pollution burden and 8 measure population characteristics. Each census tractreceives
scores for asmany ofthe 20 indicators as possible. For each indicator, the scores are
ordered from highest to lowest, allowing a percentileto be calculated for all indicators that
have ascoreinagiven censustract. The percentilerepresentsa score relative to other
census tracts for the available indicators.

e Components: The percentilesare averaged for the set ofindicatorsin each ofthe four
components—exposures, environmental effects, sensitive populations, and socioeconomic

factors—to produce a score. The maximum score for all componentsis 10.
e Population characteristics: The population characteristics score is the average ofthe
sensitive populations and socioeconomic components.

e Pollutionburden: The pollution burden score is the average of the environmental effects
and exposures components, wherethe environmental effects component is weighted by
half because CES considers environmental effects to make a smaller contribution to
pollution burden than exposures do.

15



The CES scoreisthe product ofthe population characteristics score for a census tract and the
pollution burden score ofthat tract. The CES score can also be the product ofthe average scoreof
a population’s exposure and environmental factors and the averagescore of the sensitive
populationindicators and socioeconomic factors. Figure 3 shows the formula the analysis team
used to calculate the CES score. An area with ahigh score is one that experiences amuch higher
pollution burden than areas with low scores. Appendix A-2 further details the equation the
analysis team used to provide the CES score at the census tract level.

Figure 3: Formula for Calculating CES Score

Pollution Population
Burden Characteristics

Average of
Sensitive
T Populations [N CalEnviroScreen
. and _—
Envg;?ggseftal Socioeconomic
Factors

Average of
Exposures

* The Environmental Effects component is weighted one-half when
combined with the Exposures component.

Source: Navigant team

14 https://oehha.ca.gov/m edia/downloads/calenviroscreen/report/cesareport.pdf
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Table 3: CES Indicators

Pollution Indicators

Population Characteristics

Exposure Indicators

Sensitive Population Indicators

Air Quality: Ozone

Asthma

Diesel Particulate Matter

Low Birth Weight Infants

Pesticide Use

Cardiovascular Disease

Traffic Density

Air Quality: PM2.5

Drinking Water Contaminants

Toxic Releases from Facilities

Environmental Effect Indicators

Socioeconomic Factor Indicators

Cleanup Sites

Educational Attainment

Hazardous Waste Generators and Facilities

Linguistic Isolation

Solid Waste Sites and Facilities

Unemployment

Groundwater Threats

Housing Burden

Impaired Water Bodies

Poverty

Source: Navigant team

Relationship between CESand ACS

Itis important to understand the relationship between CES and ACS whenreviewing datasets and

assessing the potential to fully profile DACs and LI populations. CES uses data from ACS for

educational attainment, housing-burdened LI households, linguistic isolation, poverty, and

unemployment.Inotherwords, all the non-health-related population characteristics are sourced

from the annual US Census Bureau survey data. Table 4 compares the CES and ACS metrics most

relevant to forecasting energy efficiency on LI and DA Cs, while a more complete comparison of

metrics canbe found in Appendix A-5.

Table 4: Comparison of Key CES and ACS Metrics

CES Metric CES

ACS

estimate, 2011-2015)

M4 Poverty | Percentage of the population living below two
times the federal poverty level (5-year

Number of individuals below 200 percent of
the federal poverty level per census tract for
the state of California (2011-2015 survey)

Source: Navigant team

Variations in CESMetrics by County




Table 5 outlines the CES population metrics for several counties to illustratively compare
populations in DACs and those in poverty. CES defines the population in poverty as residents

earninglessthan 200 percent ofthe federal poverty level at the census tractlevel,regardless of

whether theyreside in a censustractthatis designatedas DAC. In many cases,thereisa
significant disparity in each county between the size ofthe populationin censustracts that are
designated DACs and the size of the LI population in poverty.

The team identified this discrepancy in the sample of six counties provided in Table 5:. In those

counties,18 percent ofcensus tracts are designated as DAC,'5accounting for 24 percent ofthe
total population. In contrast, 47 percent ofresidents are LI. Thisis notably higherthan the 24
percentliving in DAC census tracts when defining the census tract population in poverty based on

the CES poverty'®metric (i.e., the percentage of the population within a census tract that is living

at or belowtwo times the federal poverty level). . This implies that when forecasting energy
efficiency potential within a county, the CES poverty metricdefines alarger pool ofeligible
participants thanifthe population is defined only as those residentsliving in disadvantaged

censustracts. Note thatthis research reviewed only six out of California’s 58 counties and is not

intended to present a state-level view.

Table 5: Example of County CES Statistics

Difference in
Total % % DAC Population
Total No. of | CTs* DAC CT % DAC Population | Population | and Population
County Population CTs DAC | Population | Population | in Poverty | in Poverty in Poverty

Butte 220,000 51 4% 8,674 4% 97,554 44% 88,880

Humboldt 134,623 30 0% 0 0% 60,735 45% 60,735

Kern 839,631 151 | 45% 403,918 48% 397,647 47% -6,271

Marin 252,409 55 0% 0 0% 48,292 19% 48,292

Mendocino 87,941 20 0% 0 0% 39,109 45% 39,109

Santa 423,895 89 0% 0 0% 155,512 37% 155,512
Barbara

Total 1,706,090 396 | 18% 412.592 24% 798,849 47% 386,257

*CT = census tract

Source: Navigant team

Comparison of CESand CARE

Table 6 compares CES and CARE, which canbe used to assess the applicability ofeither dataset
when identifying LI populations. The CES tool maps pollution hazards to allow for assessing

15 As defined as adopted as Section 39711 of the H ealth and Safety Code and isapplied through the CES tool to
communities in the top 25 percentile of CES scores.

16 See Table 4.
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vulnerabilities to such hazards in communities across California. The CARE program, further

defined in Appendix A-3, was designed to address the needs of LI households by offering a

discount to retail electricity and natural gas rates for residents with income at 200 percent of

federal povertylevel or less. Both datasets provide methods to define LI and DAC populations,

which are useful in forecasting energy efficiency potential.

Table 6: Comparison of CES and CARE

area (census tract).

Component CES CARE
Geographic Uses percentiles to assign relative scores for | Statewide income thresholds
area each of the indicators in a given geographic that are periodically updated to

follow national guidelines.

Data reliability

Uses ACS data for non-health-related
population characteristics; relies on adequate
sampling that is national is scope.

California-specific for IOU
territories; income verified and
audited."”

Minority
Representation

None inherent: analysis does shows clear
disparities with respect to the racial makeup of
the communities with the highest pollution
burdens and winerabilities. One in three
Latino and one in three African Americans are
likely to live in a tenth decile tract compared to
one in 14 white people.™

None inherent: depends on
income and household size.
Some relationship between
household size and race. "

Risk

Accounts for socioeconomic and sensitivity
factors as effect modifiers for environmental
pollutants and health risk.

Addresses socioeconomic
status.

Intended Use

Designed primarily to address health risk and
environmental quality.

Designed primarily to allocate
rate discounts for energy and as
a qualifying criterion for
participation in energy efficiency
and related programs.

Source: Navigant team

Comparison of LI Population Metrics

17 Public Utilities Code Sections 382, 739.1,900,and 2790 require the Energy Commission toestablish and manage the
CAREprogram in the most efficientand cost-effective way, induding the determination of utility administrative and
outreach expenditures, and the development of discount rates, penetration goals, and enrollment methods. A variety of
related Energy Commission decisions and best practice criteria (such as found in the State Administrative Manual) also
speak to similar goalsand administrative objectives for the program.

18 https://oehha.ca.gov/m edia/downloads/calenviroscreen/document-calenviroscreen/raceageces3 analysis.pdf

19 https://www.ppic.org/content/pubs/report/R 2 01BRR.pdf
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Table 7 compares county populationsdefined by the CES poverty metric and the population
eligible for CARE;?° the table also shows LI population estimates varied for each county, with a

range from -17 percent to 28 percent. At the total sample level, the CES population in poverty

estimate was approximately 3 percent higher than the estimated CAREeligible population.

Table 7: Comparisons of CES and CARE Po

ulations

CES Eligible % of CES Population
Total Population CARE in Poverty to Eligible
County Population | inPoverty | Population CARE Population

Butte 220,000 97,554 117,998 83%
Humboldt 134,623 60,735 71,543 85%
Kern 839,631 397,647 361,485 110%
Marin 252,409 48,292 56,217 86%
Mendocino 87,941 39,109 44,851 87%
Santa Barbara 423,895 155,512 121,029 128%
Total 1,706,090 798,849 773,123 103%

Source: Navigant team

Sum m ary of Population Metrics Analysis

The following summarizes observations from the preceding discussions:

¢ Indevelopinga forecasting method for disadvantaged and LI communities, defining the

population ofhouseholds that may qualify for LI market interventions varies depending on

the dataset used or the specific metrics selected within a specific dataset.

e Using the CES DAC definition alone asthe criteria resulted in a significantly smaller

population of LI residents than the estimated CES population in poverty or eligible CARE

population.

e Forasample ofsix counties reviewed, the CES populationin poverty estimate was

approximately 3 percent higher than the estimated CARE-eligible population; the variance

at the countylevel ranged from -17 percent to 28 percent.

¢ Inconsidering which definition to use in forecasting energy efficiencyimpacts on LI

populations:

o Data availability at the appropriatelevel varies, and consistencywith otherstate

programs for energy efficiency and addressing LI and DAC needsis a priority.

o The CARE-eligible population is a California-specific estimate based on a process that
includesincome verification and periodicaudits to confirmaccuracy. Qualifying for

20 Further defined in Appendix A-4. CARE Population Estimates
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CARE is a criterionrequired to participatein the ESA program, California’s primary
LI-focused energy efficiency program.

o The CES population estimates are based primarily on ACSdata, whichisbased onan
ongoing survey conducted by the US Census Bureau. It regularly gathers information
previously contained only in the long form ofthe decennial census.

Methodology Description

The Navigant team designed the savings estimates for the SB 350 workbooks to produce several
forecast breakouts based on characteristics such as utility and forecasting scenario. As a post-
processing element ofthe overall tool,the DACand LI elementsinteractwith three ofthese
variables—utility, program, and end use—while accommodating future updates based on data
availability. Producing savings estimatesfor LI and DAC populations involves incorporating four
distinct ratios (as shown in the simplified formula in Figure 4), the results of which are then
applied to the products of the program workbooks. The following sections:

e Describe the methodused to attribute CES poverty and DACdata to utilities using ZIP code
databasesthat define utility territories, and how this allocation relies on the specific utility
listinvolved in the study.

¢ Discussthe application of LI modifiers to residential program workbooks and DAC
modifiers to the full suite of program workbooks, including how this process addresses
overlap between the populations.

e Explainhowthe analysisteam used technology adoptionlag among LI populations and
DACs to address the lack ofspecificdata for details ofhow program- and end use-specific
modifiers to savings, and how these assumptions can be modified in the future. The team
addressed estimates which can be altered in the future.

Figure 4: Simplified LI/DAC Savings Ratio Formula

LI/DAC Program End-Use DAC/LI
Population X Specific X Specific X Technology =
Metrics by Utility Modifier Modifier Lag Factor

Source: Navigant team

Using ZIP Code Data

The Navigant team derived the aggregated LI/ DACpopulation proportion metrics by utility from
CES data. Figure 5 summarizes the databaseinputs and overall process to produce the values for
aggregated utility LI/DACpopulation proportion ratios. Although CES data is available down to
the census tractlevel, utility service territories could only be mapped down to the ZIP code level.
The team paired CES census tracts with their corresponding utilities using databases of IOU and
non-IOU serviceareas by ZIP code. These databases were then reviewed to ensure that non-IOU
electricity providers not examined in this study weretreated consistently. For example, ifa POU
was coded in the database for a municipality, the corresponding IOU for that service area was
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instead attributed to that ZIP code. The team used the resulting dataset of CES census tracts, DAC
designations, poverty metrics, and corresponding gas and electric utilities to produce aggregated
utility population proportions for LI populations and DAC population metrics, which werethen
modified according to the above formula (Figure 4).

Figure 5: Aggregated Utility Population Proportion Methodology Diagram
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Technology Adoption Lag

The beyond utility SB350 program-workbooks includesavings by specific technology end uses.
The team applied the end use-specific modifiers to LI/DACenergy efficiency savings. I'tis widely
acknowledged that there are structural and policy barriers to technology adoption among DAC
and LI populations.2! Inthe context of energy efficiency program adoption and in particular,
technology end use adoption,substantive data regarding the rate ofadoption is not available. To
addressthe expected variation in end use adoption and program participation for these
populations, this study’s approach addresses general technology adoption rates and trends for
DACs and LI populations with a modifier.The team labeled this modifier the LI/DACtechnology
adoptionlagfactor. Thelagfactor incorporates analysis of data observedacross several
technologies, with adoption rateofLI individuals at a given time typically beingless than general

21 https://efiling.energy.ca.gov/getdocument.aspx?tn=214830
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adoptionrates by between 30 and 50 percent. Applying the lag factorrelieson two key

assumptions:

e First,the approach assumes that similar barriers to technology adoption exist for
technologies unrelated to energy efficiency.

e Second,itassumestherate at which technologies are adopted by LI populations and DACs
will lag that of other populations at a constant level.

Insupport ofthese assumptions, this approach examines data regarding differential technology
adoptionrelatedto age disparity,? rural and urban communities,?® and the trend ofhigher
income adults adopting digital technology earlier than their lower income counterparts (see
Figure 6).2* Several ofthe structural barriers identified by the SB 350 Barriers Study?® (lowhome
ownership rate, lackofcapital and credit, financing, and living in remote communities ), were
reflected in well-supported demographictrends. Furthermore, the rateoflag amongthese
populations doesnot vary significantly overtime; it tendsto stay at a fixed rate below general
adoptionrates. Taken together, these trends support using a static lag factorrather than
attempting to adjust adoption metrics in the absence ofsupporting data. Nonetheless, the
analysisteam included program- and end use-specific modifiers in the methodology to
incorporate futuredatarelatingto LI and DAC savingslag and to maintain consistency with the
other program workbooks. In the case ofend use-specific modifiers, all were given avalueofone,
while program-specific modifiers varied, as detailed in the “Addressing Program Sector” below.

22 https://www.pewinternet.org/2014/04/03/older-adults-and-technology-use/

23 https://www.pewresearch.org/fact-tank/2 017/05/19/digital-gap-between-rural -and-nonrural-america-persists/

24 https://www.pewresearch.org/fact-tank/2 017/03/2 2/digital-divide-persists-even -as-lower-income-americans-make-
gains-in-tech-adoption /

25 Low -Income Barriers Study, Part A: Overcoming Barriers to Energy Efficiency and Renewables
for Low-Income Customers and Small Business Contracting O pportunities in Disadvantaged

Communities https: //efiling.energy.ca.gov/getdocument.aspx ?tn =214830
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Figure 6: Digital Technology Adoption Trends
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lag behind in technology adoption
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Source: Pew Research Center

Addressing Program Sector

The team also considered the sectoral relevanceofthe LI and DAC definitions to the specific SB
350 program workbooks. Those programs exclusively serving nonresidential sectors will not
directly affect LI populationsliving in a given census tract. Rather, LI populations will be affected
by programs targeting residential savings, while DA Cs will be affected by any activities occurring
within the community. This approach accomplishes several things:

e Ttacknowledgesthe place-based nature ofthe DACdesignation by accounting for
nonresidential and residential programs’ effects to acommunity as a whole. Conversely,
forecasts for LI populations will not overestimate savings based on programs with minimal
to nonexistent residential impacts.

e Itaddressesoverlap between DACpopulations and LI populationswhile retaining a
sufficiently broad population sample, the need for which is discussed in the “Summary of

Population Metrics Analysis” section.

Conclusions on Methodology
The discussion throughoutthis section aims to clarify the definitions of LI and DAC—two distinct,

though overlapping groups—and establish the methods the analysis team used to apply these
24



definitions to the SB 350 forecasting tool framework. The section also addresses the treatment of
specific programs, end uses, and utilities according to these definitions and discusses the
applicability and availability of datasets to support the LI and DAC definitions.
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CHAPTER 4:
Codes and Standards — Building
Standards (Title 24)

Title 24, Part 6 (Title 24) is the California Building Energy Efficiency Standards, 2 which contains
the regulations thatgovern building construction in California. Title 24 covers regulated energy
usesin buildings by setting energy design standards for residential and nonresidential buildings.
The Energy Commission establishes and revises the code on athree-yearcycle. The most recently
implemented version being 2016 (as applicable for the SB 350 beyond utility analysis, effective
January 1, 2017 through December 3, 2019). Future versions relevant to this analysis willbe 2019,
2022,2025,2028, and possibly 2031 (as it relates to early adoption, for example). For each
update ofthe building standards, the Energy Commission proposes new efficiency measures and

improvements to existing measures.?’

Program Overview

The I0Us claim C&S savings quantified in the potential and goals (PG) studies and via evaluation,
measurement, and verification (EM&V) reports. The differencebetween the total C&S Title 24
estimated savings and the utility-reported savings from PG studies is the incremental savings for
the SB 350 calculated Title 24 savings. Projected savings from the 2016 and 2019 new
construction and 2019 building standards for additions and alterations are included in the
baseline forecast estimates for utility programs and begin delivering savings once they havegone
into effect. Older vintages ofthe building standards are not included in this analysis because they
are assumed to be covered inthe baseline.

Energy savings projections presented in this section include the 2016,2019,2022,2025,and
2028building standards. In accordance with the CPUC’s 2020 and 2030 zero net energy goals,
the 2019 and 2028 standards will consider the new zero net energy requirements for residential
and nonresidential buildings, respectively. The 2022 standards will examinelow-rise and high-
rise multifamily buildings and the potential for establishing efficiency measures specific to
multifamily buildings distinct from otherresidential and nonresidential buildings. Local
ordinances, such as those meeting targets prescribed in CALGreen, complement the statewide
standards and ensure California consumers fully realize the benefits ofadvancements in energy

26 The California Building Code (Title 24, California Code of Regulations) is a collection of codes covering various
elements such aselectrical, mechanical, plumbing, fire, historic buildings, and so forth. The code also indudes the Energy
Commission’s Building Energy Efficiency Standards (California Energy Code, Title 24, Part 6) and the California Green
Building Standards (Title 24, Part 11).

27 Public Resources Code Section 25402(b)(1).
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efficiency.?® However, voluntary beyond-code programs are not included in this estimate; these
are captured in the Local Governmental Ordinances workbook described in Chapter 7.

Title 24 affects the following building markets:

¢ Residential and nonresidential buildings, excluding certain building types and end uses,
such asindustrial buildings and non-covered processes including refrigerated warehouse
loads and data center uninterruptible power supply (UPS) power.

e Allcasesinwhichanapplication for abuilding permit or renewal ofexisting permit is
required; Requirements are different for new construction than for additions or
alterations to existing buildings.

Updates Relative to Previous Study

Forthe 2019 SB350 update, the analysis team made updates to output savings estimates by code
cycleyear and report savings by end use as calculated by the building models. Results fromthe
Publicly Owned Utility Potential Study29 were also added to the utility overlap calculation. No
other significant changes were made to the previous study. However, to finalize the SB 350 2019
reporting, the Energy Commission should review and revise, wherenecessary, key inputs and
assumptionsregarding market uptake, compliancerates, and end use assumptions when
disaggregating energy results. The previous study performed extensiveenergy simulations to
producemodeled savings estimates that can be adjusted through this post-processing spreadsheet
analysis in future iterations of SB 350 analysis. Refer to the previous Senate Bill 350: Doubling
Energy Efficiency Savings by 2030, Appendix A1 Title 24, for moredetails on the analysis

conducted for this program.

Methodology Description

Savings contributions to the SB 350 goals for Title 24 use an energy modeling approach, applying
theresultsofalarge set of energy simulations for aset ofbuilding types and measures for each of
the 16 California building climate zones to project energy savings through the 2028 code cycle.
Energy savings per building ofeach typeis converted to a total electricity and gas savings by
mapping the existing and new construction building stock to the climate zones. The team
estimated savings for each year by interpolating the results in between code updates and scaling

the energy savings for the given year.

The savings estimates for Title 24 as it applies to new construction may be reported and updated
by code cycle, an enhancement fromthe previous study. Energy savings results from other data
sources (such as the Energy Commission impact analysis) can be compared against these results,
and the energy savings can be adjusted at a high level for each code cycle.

28 Localjurisdictionsadopting Local Ordinances exceeding Title 24 must file findings of the local condition(s) justifying
theordinance and the adopted local building standard(s) with the California Building Standards Commission to become
effective. For Local Ordinances exceeding the building energy efficiency standards set forthin Title 24,Part 6,a
demonstration of energy savings and cost-effectiveness must be submitted to the Energy Commission and approved by the
Commission under Title 24, Part 1 administrative regulations found in 10-106 before they can be enforced.

29 Sathe, Amul (Navigant), Wikler, Greg (Navigant), Cullen, Gary (Anchor Blue LLC), Penning,Julie (Navigant) 2018.
Publicly Owned Utility Electricity Savings Projections. California Energy Commission.
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Figure 7 and Figure 8 show the overall flow ofthe methodology ofthis workbook for
nonresidential and residential, respectively, highlighting the movement ofdata and calculations
throughout the workbook.

Figure 7: Nonresidential T24 Methodology Flow Diagram
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Figure 8: Residential T24 Methodology Flow Diagram
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New Construction

The Title 24 workbooks track savings for new construction by code cycle (i.e., 2019, 2022, 2025,
and 2028). The methodology starts with a 2016 code-compliant building and ends with an
estimated 2028 code-compliant building. Working backwards from 2028, the analysis builds in
assumptions that estimatesavings per codecycleas a fraction ofthe 2028 total estimated savings
with current assumptions shown in Table 8.

Residential Title 24 savings for new construction are not included because the codeis anticipated
to be near net zero with renewable energy sources; moreover, most ofthe improvements beyond
2020 not provided by renewable generation will be met by Title 20 (i.e., lighting and appliances).
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Table 8: New Construction Code Cycle Year Savings as a Percentage of 2028 Savings

Title 24 Code Cycle Percentage of 2028 Savings
2019 33%

2022 50%

2025 67%

2028 100% (max. potential)

Source: Navigant team

While the percentage assumptions werebasedon engineering judgment when they were first
establishedin2017,they canbe trued up against better estimates ofthe savings as each code
version becomes available. Savings data for true-up purposes can be extracted from any study
that estimates Title 24 savings for residential versus nonresidential building sectors and for new
construction versus additions and alterations; such studiesinclude the Title 24 Impact Analysis or
IOU evaluation studies. This requires comparing the savings potential suggested by the Title 24
Impact Analysis ofthat code cycle against the modeled 2028 savings estimate. This comparison
will refine the percentage assumptions ofsavings potential by codecycle, and consequently, the
savings projections associated with new construction for the Title 24 program underSB 350 .

Inupdating SB 350 projections, the Navigant team proposes using a relative approach based on
another source (such asthe Title 24 impact analysis) to trueup the incremental savings between
code cycles and modify the projected savings for future code cycles.3® Anincrease in savings in
one code cyclewould likely have the effect of decreasing savings for subsequentcode cycles. The
program workbook estimates total energy savings based on efficiency measure package
assumptionsinthe simulation models. The workbook provides a high level means ofadjusting the
savings to match forecast expectations,but does not allow the Energy Commission to increase or
decrease expected efficiency gains at the building typelevel (e.g., office, retail, hospital, etc.).3'

The impact analysis estimates cannot be directly input to the SB350 tool because the SB350 tool
uses a different set ofassumptions and a different methodology from the Title 24 impact analysis
approach. Truing up the two estimates would requirealigning the assumptions ofthe two
approaches. Some ofthe key differences include the following:

e This analysis uses amaximum technical potential and associated EUI endpoint of2030
for future energy savings predictions, while the Title 24 impact analysislooks at one code
cycle atatime.

o This analysis applies specific net-to-gross (NTG) assumptions and code compliance rates,
which do not match impact analysis assumptions.

30 Thismay require reviewing the program workbook assumptions on uptake, net-to-gross (NTG), etc. to make sure they
align with the assumptions from the other data source. For instance, the impact analysis usesa NTG of one and a code
com pliance rate of 100 percent.

31 A building type or end use adjustment would require constructing a new building model.
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e This analysisincorporates measures for end uses that are not regulated by Title 24
(commercial refrigeration, plugloads).

The team recommends using future impact analysis updates to adjust the SB 350 estimate by
adjusting the estimate in proportion to increases or decreases in total savings (GWh or Therms)
and adjusting future code cycle estimates to track toward the specified 2030 target efficiency
levels from one codecycle to the next.

Existing Buildings

For existing buildings, the analysis approach used a2028 packageofdiscrete measures applied to
each building vintage for each building type and each ofthe 16 building climate zones. The
analysis estimates electricity and gas savings between this 2028 code snapshotand a2016 code
snapshot. It applies aset of measure uptake assumptions to determine what percentage of
buildings at each existing building vintage areupgraded to newer codes and spreads this total
savings amount evenly across the years from 2017t0 2030.

Forecasting Scenarios

The analysis team made the following assumptions for the reference, conservative, and aggressive
scenarios. Compliancerate is one dimension adjusted to differentiate the scenarios. The current
levels for the conservative, refernce, and aggressive scenarios are 75 percent, 85 percent, and 95
percent.The compliance rates are also adjustable at the following dimensionality:

e Sector
e Building Scope (new construction versus additions and alterations)
e Building Type

Scenarios for additions and alterations savings are also adjustable through the measure uptake
assumptions.

e Reference scenario assumes typical equipmentturnover rates for estimating addition and
alteration savings.

e Conservativescenarioassumes a 10 percent reduction in equipment turnover rates
compared to the reference case.

e Aggressivescenario assumesa 30 percentincreasein equipmentturnover rates compared
to thereferencecase.

Areas to Improve

The team recommends that futureiterations ofthe SB 350 savings potential analysis include
further research on calibrating savings by code cycles and utility savings overlap.32 Specific
recommendations include the following;:

32 Savings overlap may occur with other programs within utility portfolios and not just the C&S analysis.
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Compliance rates: Provide data-driven inputs on compliance rates for the three
scenarios with as much granularity as available.

Measure uptake: Review and provide updated values on measure uptake.

Review 2030 target efficiencylevels: Review measure package assumptions and
verify thatforecast nonresidential new construction efficiency levels align with Energy
Commission goals and forecasts.

Calibration ofsavings estimates: Update new construction estimates for each code
cycle asmore specificimpact analysis estimates become available. Provide areliable
means for comparing energy savings estimates from the impact analysis so program
estimates can be appropriately updated.
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CHAPTER 5:
Codes and Standards — Appliance
Regulations (Title 20)

Title 20, known as the California Appliance Efficiency Regulations, contains the efficiency
standards that establish the minimum performancefor listed appliances to be sold oroffered for
sale in California. The code includes performance and design requirements for the energy and
water use ofappliances. The Energy Commission, which develops and implements Title 20, isnot
required to update the codeon any specificinterval; the Energy Commission updates individual
standards after receiving sufficient data to support new or amended efficiencystandards or test
procedures for individual appliances. The scope ofTitle 20 islimited by federal appliance
standards developed orimplemented by the US Department of Energy (DOE) under the Energy
Policy and Conservation Act of1975 and its amendments. The federal appliance statute states that
no individual state can adopt appliance standards for products ifthere is a national standard;
however, there are some specificexceptions for individual appliances or situations or ifa waiver
of preemption on aspecificapplianceto an individual state is granted. Therefore, Title 20 can
generally only regulate appliances outside the scope of DOE appliance standards.

Program Overview

The Energy Commission is responsible for establishing and enforcing Appliance Efficiency
Regulations (applianceregulations) that set minimum efficiency standards and test procedure,
marking, and disclosure requirements for both federally and non-federally regulated appliances.>
The appliance regulations include the requirement that a regulated appliancemay notbe sold or
offered for sale in California unless it is certified to comply with the standards. Well-designed
mandatory energy efficiency standards transform markets by removing inefficient products to
increase the overall economic welfare of most consumers without seriously limiting their choice of

products.

Updates Relative to Previous Study

The analysis team did not make significantchanges to the methodology from the previous study.
The currentspreadsheetincludes capabilities to increase analysis sophistication, as described in
the “Methodology Description” section. The Energy Commission can use the updated program
workbookto incorporate any new program data thatmay be used to update the savings estimates
for this program. The previous study performed a measure-level analysis. This team did not
update this analysis but future can be adjusted in future iterations of SB 350 analysis. Refer to the
previous Senate Bill 350: Doubling Energy Efficiency Savings by 2030, Appendix A2 Title 20, for
more details on the analysis conducted for this program.

33 Title24, Sections 1601-1609, California Code of Regulations.
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Methodology Description

The analysis team derived Title 20 program savings for SB 350 using a bottom-up extrapolation
approach to determinethe savings potential for viable Title 20 standards based on available
studies and discussion with members from the Appliance Standard Awareness Program (ASAP)
and the California IOU Statewide C&S team, both of which are lookinginto futureappliance
standards at the federal and state levels.

The team developed alist of potential Title 20 measures that are viable to develop and include
into the Title 20 standards through 2029. Thisincluded any known measures that are identified
butnotincludedinthe 2018 IOU PG study,34 any known or expected long-term future measures
that are in guiding documents from the Energy Commission or othersources, and additional
measure opportunities identified from datacollection and discussed with IOU C&S staff. The
teamrelied on current analyses and studies as well as information the Energy Commission
provided regarding expected rulemakings.

The currentprogram workbookincludes some capability enhancements. While capabilities have
beenadded to increase the sophistication ofthe analysis, the core methodology approach remains
largely the same as the SB 350 analysis conducted in 2017.The capability enhancements include
the following:

e Measure EUL: This permits the measureto persist for a defined period and then expire.
This is applied at the end use level. Inthe previous spreadsheet, the analysis team
assumed the measure EULto be permanent (the measureneverends).

¢ Individual measure sunset date: This, along with the implementation date, defines
the total number ofyears that the measurewill be active. This will permit the sequencing
of measure tiersin the list, presuming there is an expectation for when the first, second,
and so ontiersare goingto be implemented. Most ofthe measures do nothavea
specifically designed next tier planned; however, ifthere are more in the future, the tool
will accommodate. Ifthisisnot defined, the measure EULis applied (or whicheverone
defines the shortest time).

e Normallyoccurring market adoption (NOMAD) curve capability: This permits
an actual NOMAD curve,as defined by annual NOMAD, through the life of the measure.
Previously,this was fixed as a constant, but now, it is possible for thisto be amore
common Scurvefor NOMAD. This is set to the previous fixed values.

e Trackingofmeasuresby sector,end use,and start date: This permits more
detailed tracking ofthe measures than previously possible and enables the Flat Results
tab to reflect higher resolution in the measures.

Forecasting Scenarios

Based onthisinformation, the team madethe following assumptions for a reference,
conservative, and aggressive savings scenario.

34 https://www.cpuc.ca.gov/General.aspx ?id=6 44245261
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Reference case: Thereference case assumes that the Energy Commission will adopt
updatesto current Title 20 standards, where feasible, and adopt new standards for
currently unregulated appliances and products, with consideration offederal preemption.
The compliance factor, which represents the proportion ofthe market that will comply
with the standard at the time it goes into effect, is set at 85 percent, aligning with the PG
study assumption. This equates to an average ofapproximately one new standard
adopted every 2 years.

Conservative case: Inthe conservative case,the team assumes that the Energy
Commission will adopt updates to current Title 20 standards where feasible and new
standards for currently unregulated appliances and products they haveinterestin, as
shown on the Energy Commission Pre-Rulemaking Title 20 docket. The compliance
factorisset at 85 percent, aligning with the PGstudy assumptions. This equates to an
averageofapproximately onenew standard adopted every 4 years, resulting in a smaller
number of possible measuresincludedin this scenario.

Aggressive case: The aggressive caseassumes that the Energy Commission will adopt
updatesto current Title 20 standards wherefeasible as well as new standards for
currently unregulated appliances and products, with consideration to federal preemption.
The compliancefactoris setat 100 percentasrequested by the Energy Commission.

Areas to Improve

The team recommends that futureiterations ofthe SB 350 savings potential analysis include

further research on calibrating savings and utility savings overlap.

Specific recommendations include the following:

Utility savings overlap: Confirm that the subtractions made to account for overlap
with Navigant’s 2018 PGanalysis are appropriate.35

Code updates: Appropriately track data availability for new standards, including
potential energy savings, timeline of standard adoption and effectivedates,compliance
rates, and NOMAD.

35 Savings overlap may occur with other programs within utility portfolios and not just the C&S analysis.
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CHAPTER 6:
Codes and Standards — Federal Appliance

Standards

Starting with the Energy Policy and Conservation Act of1975,the USDOE is directedto develop
and update energy efficiencystandards and test procedures for certain appliances, equipment,
lighting, and consumerproducts. The federal standards set the minimum energy efficie ncy
requirement for products. The DOE is required by Congressional legislation to review each
standard at least once every 6 years for potential revisions and to set applianceefficiency
standards atlevels that achievethe maximum improvement in energy efficiency that is
technologically feasible and economically justified.3¢ DOE establishes and updates the standards
accordingto the deadlines established in the federal appliance statute on a rolling basis. The
national standards program covers the energy re quirements of 60 categories of products.

Program Overview

The federal appliance standards program requires manufacturers to comply, thus affecting any
market sector wherethe products areinstalled or used. Federal appliance standards,based on
mandatory deadlines in the federal appliancelaw, havea preemptive effect on state standards,

with some exceptions.®”

Asaresult, California cannot set standards for products already coveredunder the federal
appliance standards. 8 California typically participates in federal rulemakings to ensure that
stringent standards that save Californians money on the utility bill are adopted. The SB 350
savings estimates include measures from the 2015 beyond utility energy efficiency savings
potential, new measures from 2017 through 2029, and any measures thatcan be updated to

provide additional savings.

Future savings from new federal standards are focused on high energy consumption appliances,
including heating and cooling equipment, domestic hot water systems, battery chargers,
commercial clothes washers, and lighting.3° Federal appliancestandards are not unique or
specific to any building type.

Updates Relative to Previous Study

36 US Departmentof Energy. “Federal Appliance Standards.” Accessed in May 2017. Available online at:
https: //energy.gov/savings/federal-appliance-standards

37 Thefederal Energy Policy and Conservation Actof 1975, as amended by the Energy Policy Act of 2005 and the Energy
Independence and Security Act of2007.

38 Underthe general rules of federal preemption, states that set standards prior to federal enactmentmay enforce their
state standards until the federal standards become effective. Statesthat have not set standards for a product category now
enforced by the federal governmentare subject to the federal standard immediately.

39 Theanalysisof California and federal appliance standards was coordinated to eliminate potential overlap,
especially for emerging technologies and appliances not federally regulated.
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The analysisteam did not make significantchanges to the methodology from the previous study
except some capability enhancements in the spreadsheet tool. The Energy Commission can use
the updated program workbook to incorporate any new program data that may be used to update
the savings estimates for this program. Refer to the previous Senate Bill 350: Doubling Energy
Efficiency Savings by 2030, Appendix A3 Federal Appliance Standards,for more detail on the
analysis conducted for this program.

Methodology Description

The analysis team derived the federal appliance standards program savings for SB350 using a
bottom-up measure-level approach to determinethe savings potential for viable Federal
ApplianceStandards based on goals set by the DOE’s Building Technology Office (BTO) to reduce
building energy consumption by 30 percent compared to 2010 energy consumption through
2029.4°

To estimate energy savings potential for futurefederal appliance standards —both new standards
and updatesto current standards—the teammade highlevel estimates based on DOE BTO goals
and thenrefined savings estimates based on measure by measuredata or estimates based on
availablesources indicated in the program workbook. The analysis used the following
information:

e DOE energy reduction goals
e List of measuresorgroups of measures expectedto be adopted
e Building sector, as applicable, for each expected measure

e Timeline ofexpected measure adoption/effective dateand updates (six -yearcycleper
standard)

e Unit energy savings estimates

e Californiasalesestimates (or scaled by population)
e Compliance rate for each standard

e NOMAD attime standard goes into effect

The analysis team established a high level savings estimate for future updates to currentfederal
appliance standards and future new appliance standards. The team based estimates on goals set
by the DOE BTO to reduce building energy consumption by 30 percent compared to 2010 energy
consumption through 2029 .4! To supportthis, the BTO set a goal to reduce energy use per square
footin buildings by 20 percent by 2025 through appliance and equipment standards. The team
estimated California-specific savings by establishing 2010 building EUIs and reducing energy
consumption perbuilding by 20 percent by 2025. The analysis applied the savings to new
construction and expected alteration and retrofit squarefootage in California through 2029.The

40 US DOE Building Technology Office, Multi-Year Program Plan: Fis cal Years 2016-2020.
https: //energy.gov/eere /buildings/d ownl cads/m ulti-year-program-plan

41 U.S. DOE Building Technology Office Multi-Year Program Plan: Fiscal Years 2016-2020.
https: //energy.gov/eere /buildings/d ownl cads/m ulti-year-program-plan
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resulting savings affect both electricity and natural gas usage. The following approach established
the high-level estimates:

o Estimated California building EUI for nonresidential and residential buildings in
California using Commercial Buildings Energy Consumption Survey (CBECS),*2
Commercial End-Use Survey (CEUS),*® and Residential Appliance Saturation Study
(RASS)*data. The team found the following datasets to be the most recent at the time of
thisreport. Asnewer databecomes published, the team recommends the methodology
and program workbookbe updated accordingly.

o Aligned 2010 EUIs with the BTO reduction goals.

o Identified trends in nonresidential building consumption using the 2003 and
2012 national CBECS.

o Usedthetrendingto adjust 2006 California CEUS data to estimate
nonresidential building kWh and therms consumption per square foot (EUI) in
2010.The CBECS and CEUS datadoesnotinclude identical building types;
therefore, the most relevant CBECS building type was appliedto the CEUS data.
For example, CBECS does not differentiate between small and large office
buildingslike CEUS does, so the office building trend data was used for both.

o Collected 2009 RASSdata to use for residential kWh and therms use per square
foot.45

e Estimated energyreduction from 2010to 2025based onthe BTO goal of 20 percent
reduction by 2025.To achieve 20 percent,the team estimates that appliancestandards
will reduce energy consumption by 2 percent to 4 percent every 2 years until 2024 .46

o Identified affected square footage uses Energy Commission Energy Demand Forecastnew
construction and building stock estimates. Appliancestandards affect all new
construction and equipment replacementor retrofit in existing buildings. The team
assumed an EUL of 15 years to estimatethe affected existing building square footage,
meaning a replacement or retrofit will occurevery 15years. The analysis team divided
existing building squarefootage for each year by 15to estimate affected square footage.

e Estimated energy savings by applying the reduced EUI per yearto the affected new
construction and existing building squarefootage per year. The analysis reduced the 2010
EUIs by 2 percent to 4 percent every 2 years and applied the savings to the applicable
square footagefrom 2015 through 2029.

e Assumed thatsavings will be realized beginning in 2011 and must end by 2024to achieve
20 percent by 2025; however, the team only included savings startingin 2015underthe

42 US Energy Information Administration. Available online at: “2003 CBECS Survey Data.” Available online at:
https: //www.eia.gov/consumption/commercial/data/2 003/
43 Itron. California Commercial End-use Survey. May 2017. Available online at:

http://capabilities.itron.com /CeusWeb/Default.aspx

44 DNV -GL. “California Statewide Residential Appliance Saturation Study.” 2010. Available online at:
https://webtools.dnvgl.com /rass2009 /

45 The Energy Commission funded the study and began administering the survey in 2009; thereforeit is called the 2009
RASSstudy.

46 Reductions only occurthrough 2024 because the BTO goal is to achieve 20 percent reduction by 2025.
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assumption that prior savings are captured in previous PGand beyond utility savings
potential studies. The team considered the limitations for the estimates, including:
o Estimated savingsbased on BTO goals without identifying appliances and
equipment standards that will contribute to the savings.
o Usedthe2010 EUIsasthe bestavailable estimates based on survey data.

Similar to the Title 20 program workbook, the current Federal Appliance Standards program

workbookincludes some capability enhancements, but the core methodology approach remains

largely the same as the SB 350 analysis conducted in 2017.The capability enhancements include

the following:

Measure EUL: This permits the measureto persist for a defined period and then expire.
This is applied at the end use level

Individual measure sunset date: This, along with the implementation date, defines
the total number ofyears that the measurewill be active . This will permit the sequencing
of measure tiersin thelist, presuming there is an expectation for when the first, second,
and so on, tiers are going to be implemented. Most ofthe measuresdo nothave a
specifically designed next tier planned; however, ifthere are more in the future, the tool
will accommodate. Ifthisisnot defined, the measure EULis applied (or whicheverone
defines the shortest time).

NOMAD curve capability: This permits an actual NOMADcurve,as defined by annual
NOMAD, through thelife of the measure. Previously, this was fixed as a constant, but
now, itis possible for thisto be amore common Scurvefor NOMAD. This is set to the
previous fixed values.

Tracking of measures by sector,end use,and start date: This permits more
detailed tracking ofthe measures than previously possible and enables the Flat Results
tab to reflect higher resolution in the measures.

Forecasting Scenarios

Based onthisinformation, the team madethe following assumptions for the re ference,

conservative, and aggressive scenarios.

The reference scenario assumes that DOE will adopt updatesto current Federal
Appliance Standards where feasible and will also adopt standards for appliances and
products that were out for publicreview but not fully completed under the Obama
Administration.4” As of January 2017, the DOE published a 5 -y ear draft plan*®for Federal
Appliance Standards, with expected legislative due dates through 2024. However, there

47 Attheend of 2016, rulemakings for some standards were out for review but are currently still in the final rulemaking
processduring the change in presidential administrations. These are identified in ASAP’s US DOE Appliance Standards
Rulemakings Schedule- 2017: https: //appliance-standards.org/sites/default/files/DOE Schedule Date 2.pdf.

48 DOE. Draft 5-year Appliance Standards Rulemaking Schedule. January 18, 2017.
https: //www.energy.gov/sites/prod/files/2017/01/f34/5 -vear current and future rulemakings asrac 01.18.2017.pdf
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hasnotbeen an update onrulemaking for standards since the 2017 publications.*® The
compliance factor, which represents the proportion ofthe market that will comply with
the standard at the time it goes into effect, is set at 85 percent in alignment with the PG

assumption.

e Intheconservativescenario, the team assumes that DOE will not adopt updatesto
current Federal Appliance Standards or adopt new standards, but it willadopt standards
for appliances and products that were out for public review but not fully completed prior
to2017. The compliancefactoris set at 85 percent in alignment with the PPG
assumptions.

e The aggressive scenario assumes that DOE will adopt updatesto current Federal
Appliance Standards where feasible and will also adopt new standards for currently

unregulatedappliances and products. The compliance factoris set at 100 percent.

Areas to Improve

The team recommends that futureiterations ofthe SB 350 savings potential analysis include
further research on calibrating savings and utility savings overlap. Specificrecommendations
include the following:

e Utility savings overlap: Confirm the subtractions madeto account for overlap with
Navigant’s 2018 PGstudy analysis are appropriate.

e Codeupdates: Appropriately track data availability for new standards, including
potential energy savings, timeline of standard adoption and effective dates,compliance
rates, and NOMAD.

49 DOE. Plans and Schedules. hitps://www.energy.gov/eere/buildings/plans-and-schedules
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CHAPTER 7:
Codes and Standards — Local Government

Ordinances

Jurisdictions within California develop and adoptlocal ordinances requiring thatselect or all new
construction or additions, alterations, and repairs projects improve energy efficiency beyond Title
24, Part 6. Jurisdictions often adopt these ordinances when a new version of Title 24, Building
Energy Efficiency Standards, goesinto effect. The main drivers for these ordinances are for cities
or counties to achieve goals set in their climateaction plans, such as GHG emissions reductions

targets, carbon neutrality, and reduced energy consumption.

Program Overview

Eachjurisdiction can determinewhich building types, construction, and market sectors are

appropriate and feasibleto include for their goals. Local ordinances may include:

e Residential and nonresidential, excluding certain building ty pes ifexempt in the
ordinance (e.g., hospitals, industrial).

e New construction and additions, alterations, and repairs. Requirements for new
construction may differ from those for additions, alterations,or repairs to existing
buildings.

e Private and publicbuildings.

Updates Relative to Previous Study

The analysisteam did not make any changes to the methodology from the previous study. The
Energy Commission can use the updated program workbook to incorporate any new program
datathat may be used to update the savings estimates for this program. Referto the previous
Senate Bill 350: Doubling Energy Efficiency Savings by 2030 ,Appendix A4 Local Government
Ordinances, for more detail on the analysis conducted for this program.

Methodology Description

The analysis team derived local governmentordinances program savings for SB 350 using a top-
down extrapolation approach. The team assumed that jurisdictions that adopted a local
government ordinance above 2016 Title 24 will continueto adoptlocal government ordinances
for future versions of Title 24. The methodology took the approach ofestimating the square
footage that willlikely be impacted by future local government ordinances in each ofthese
jurisdictions and applied the estimated energy savings for future Title 24 code updates.

To estimate potential electricity and natural gas savings for local governmentordinances, the
analysis team estimated the percentage of new construction affected by alocal government
ordinanceand the estimated energy savings for alocal government ordinancein each jurisdiction.

The savings from the local governmentordinance are achieved until the next version of Title 24
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goesinto effect. Atthat point, the team assumed that each jurisdiction wouldadoptanewreach
codeinline with the next version of Title 24; therefore, no overlap occurs between local
government ordinances and Title 24.

The team used the same projected Title 24 efficiencyimprovements as those used for the Title 24
program analysis for each futurecycle of Title 24 from 2019 through 2028. The team gathered
data onthe jurisdictions that will likely adopt a local government ordinance requiring energy
efficiency improvement over Title 24 baselines based on historical data from the Energy
Commission.5° This data helps determine savings per square foot. The team calculated the
impacted square footagebased on publicly available permitdata from jurisdictions that have

adopted, intend to adopt, or are expected to adopt alocal ordinance.
The team used the following steps to estimate potential energy savings:

e Establishedbaseline: The team used expected energy efficiency improvements for
2019,2022,2025, and 2028 Title 24 asthe baseline for future local government
ordinances.

e Determinedthe portion ofaffected California construction: Based on Energy
Commission data ofpreviously adopted local ordinances, the analysis team assume d the
same jurisdictions will continueto implement local government ordinances. The team
calculated the estimated square footagebased on availableissued permit datain these
jurisdictions and Energy Commission forecast construction data. The team reduced the
eligible square footage in each jurisdiction based on historical participation rates for
IOU/POU above-code incentive programs, such as Savings by Design, (the utility new
construction program that requiresbuildings to be abovecode) to accountfor utility
overlap.

o Estimated energysavings: The analysis team assumed that jurisdictions will adopt
local ordinances that require wholebuilding performancein line with the expected
efficiency improvement for the next version ofTitle 24. For example, local ordinances
adopted for 2016 Title 24 will require performance equivalent to the expected efficiency
improvements for 2019 Title 24. Although local government ordinances are localized
requirements, the team applied the statewideenergy savings estimates from the Title 24
program analysis.

e Determinedtotal potential energy savings: Using the affected squarefootage and
the expected future Title 24 energy efficiency levels, the analysis team estimated the total

potential energy savings for local government ordinances.

Forecasting Scenarios

The team made the following assumptions for the reference, conservative, and aggressive

scenarios.

50 California Energy Commission. “Local Ordinances Exceedingthe 2016 Building Energy Efficiency Standards.”
Accessed in May 2017. Available online at: http: //www.energy.ca.gov/title24/2 o16standards/ordinances/ The Energy

Commission provides dataon local ordinances requiring efficiency above 2016 Title 24.
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Reference case: Thereference case assumes that jurisdictions that havehistorically
adopted or most recently adopted local government ordinancesfor 2016 Title 24 will
continue to proposeand adopt ordinances for future cycles of Title 24. According to floor
area weighting, thisis expected to generate savings equivalent to 0.7 percent of what is
expected for the nextiteration of Title 24 (updating according to typical code cycles).
Conservative case: The conservative caseassumes that some jurisdictions that have
previously adoptedlocal government ordinances will not continue to pursue ordinances
for future Title 24, assuming that it will no longer be cost-effective in their climate zone(s)
at that time. According to floorarea weighting, this is expected to generate savings
equivalentto 0.3 percent ofwhatis expected for the next iteration of Title 24 (updating
accordingto typical code cycles).

Aggressive case: The aggressive caseassumes that more jurisdictionsthan those that
have historically adopted local government ordinances will pursueadoption of
ordinances. This may be supported by ongoing Energy Commission and California
Statewide IOU C&S program workto develop tools for local governments to streamline
ordinanceadoption. According to floorarea weighting, thisis expected to generate
savings equivalentto 2.0 percent of what is expected for the next iteration of Title 24
(updating according to typical code cycles).

Areas to Improve

The team recommends that futureiterations ofthe SB 350 savings potential analysis include

further research on calibrating savings by code cycles and utility savings overlap. Specific

recommendations include the following:

Develop anetworkoflocal governments,implementers, and stakeholders willing to
contribute to the efforts ofthis program analysis through different methods,such as data

sharing, review and verification, focus groups, and surveys.

Track future adoption (or termination) oflocal government ordinances across the state
and update market penetration assumptions as appropriate.
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CHAPTER 8:
Financing — Air Quality Management
Districts

California AQMDs may requireor encourage lead agencies under the California Environmental
Quality Act (CEQA) to address environmental impacts of air pollution from buildings. AQMDs
and air pollution control districts (APCDs) considerenergy efficiency measures at the building
levelthat exceed the building standards to qualify. These measures may include programmable
thermostat timers, upgrading lighting, and installing energy efficient appliances.®! Other
mitigation efforts couldinclude using energy efficiency measures, such as HVACretrofits, retro-
commissioning, envelopeupgrades, and otherwhole building measures on existing buildings.
These types ofrequirements or encouragement have the potential to capture energy savings and
GHG emissions reductions by 2030.

Program Overview

CEQA requires state and local agencies within California to follow a protocol ofanalysis and
public disclosure of environmental impacts of proposed projects and adopt all feasible measures
to mitigate those impacts. In California, there are 35 different air districts tasked with enforcing
the requirements of CEQA: 23 APCDs and 12 AQMDs.

Where any project under CEQA’s jurisdiction isidentified as having potentially significant
environmental impacts, the relevant APCDor AQMD is tasked with identifying mitigation
measures and alternatives by preparing an environmental impact report. Environmental impactis
assessed according to a variety of different environmental resource factors:

e Agricultural resources e Land use and planning

e Airquality e Mineralresources

e Biologicalresources e Noise

e Culturalresources e Populationand housing

e Geology and soils e Publicservices

e GHGs e Recreation

e Hazardsand hazardous materials e Transportation and traffic

e Hydrology and water quality e Utilities and service systems

Guidelines published by individual air quality districts identify energy efficiency measures that
canbe applied to reduce GHGs and other criteria air pollutants to below the threshold values
established by CEQA, or the discretion ofthe district. CEQA appliesto nearly all projects in

51 California Air Pollution Control Officers Association. Quantifying Greenhouse Gas Mitigation Measures: A
Resource for Local Governmentto Assess Emission Reductions From Greenhouse Gas Mitigation Measures. August 2010.
https://www.arb.ca.gov/cc/capandtrade/auctionproceeds/capcoa_quantifying_ghg_measures.pdf.
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California. All public agencies are required to mitigate or avoid significant effects on the
environment of projects they carry out or approve whenever it is feasible to do so. Additionally,
CEQA appliesto all private projects that require a government permit or other entitlementfor
use. While specific guidance aboutensuring CEQA compliance varies from district to district, all
districts are tasked with enforcing the same set of CEQA requirements.

Updates Relative to Previous Study

The analysisteam did not make any changes to the methodology from the previous study. The
Energy Commission can use the updated program workbook to incorporate any new program
datathat may be used to update the savings estimates for this program. Referto the previous
Senate Bill 350: Doubling Energy Efficiency Savings by 2030 ,Appendix A5 Air Quality

Management Districts, for more detail on the analysis conducted for this program.

Methodology Description

The analysis team derived AQMD program savings for SB350 using a top-down extrapolation
approach to determinethe savings potential. The analysis team assumed that AQMD
requirements could resultin an additional 5 percent ofelectricity and gas savings beyond the
savings projected for Title 24, starting with the 2016 code cycle and continuing through 2030 for
SB 350.

AQMD criteria pollutant mitigation aligns more closely with C&S than with financing or rebate
programs. CEQA establishes requirements and the air quality districts are tasked with enforcing
those requirements. Accordingly, the savings estimation approach for AQMD uses savings
developed for relevant C&S (i.e., Title 24). While the PG study provides much ofthe data for C&S
analysis, there is no expectation that the study will include savings potential associated with
regional air quality districts.

Compliance with applicable building and appliance standards will contribute significantly to
meeting CEQA requirements, the team’s literature review indicates that meeting code-minimum
requirements for anew construction or alteration project is not expected, in general, to fully
satisfy CEQA requirements. A memo published by the law firm Shute, Mihaly & Weinberger,
LLP52 indicates that Title 24 “does not extend beyond the buildings themselves” and, therefore,
“doesnotaddress many ofthe considerations required under Appendix F ofthe CEQA Guideline.”
Indeed, CEQA Appendix Fhighlights anumber of potentially significant energy implications that
extend beyondthe scope ofTitle 24:

e Energy-consumingequipment and processes that will be used during construction,
operation, or removal ofthe project

e Totalestimated daily vehicle trips to be generated by the project and the additional
energy consumed per trip by mode

52 Shute, Mihaly & Weinberger, LLP. “Don’t Forget the Energy Im plications of New Projects — CEQA Guidelines Appendix
F”. http://www.smwlaw.com/files/CEQA Guidelines Appendix F.pdf
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e The effectsofthe project on peakand base demand periods for electricity and other forms
of energy

Where a projectis anticipated to exceed environmental impact thresholds established by CEQA,
mitigationisrequired. While a wide range ofaction can contribute to mitigation, energy efficiency
interventions factor prominently into recommended strategies. The Bay Area Air Quality
Management District’s Air Quality Guidelines specifically identify exceeding the energy efficiency
requirements of Title 24 as a potential approach to mitigation.

AQMD requirements are assumed to result in an additional 5 percent ofelectricity and gas
savings projected for iterations ofTitle 24 startingin 2016 and continuing through 2028. The
Energy Commission suggested that the proposed program would require projects to pay a fee to
address mitigation requirements. This approach would have multiple benefits, including reducing
the schedule and resource burden imposedon individual projects by pollution mitigation
requirements; and enabling money to be pooled into alarger fund that could be used to address
large-scalepollution concerns across a district.

Whether mitigation is applied at the project level ora fee equal to the mitigation requirements is
applied to reduce pollution at another location, the net effect should be about the same with
respect to pollution/energy consumption averted per mitigation dollarspent. While it could be
argued that program yield would be higher iffunds are applied to targeted sources of pollution as
opposed to whatever mitigation can be implemented within the constraints ofa project, given the
overall uncertainty around expected program impact, it seems appropriately conservative to keep
savings projections at high levels.

Forecasting Scenarios

The team made the following assumptions for the reference, conservative, and aggressive

scenarios.

¢ Reference case: The reference case assumes that mitigation requirements will resultin
annual energy savings equivalent to 5 percent of what is projected to be achieved by Title
24.

e Conservative case: The conservative case assumes that mitigation requirements will
resultin annual energy savings equivalent to 1 percent of what is projected to be achieved
by Title 24 in the reference case.

o Aggressive case: The aggressive caseassumes that mitigation requirements will result
in annual energy savings equivalent to 10 percent of what is projected to be achieved by
Title 24 in the reference case.

Areas to Improve

For financing programs in general, the analysis team recommends further research on funding
projections, utility savings overlap, and marketsaturation. For the AQMDprogram, specific
recommendations include the following;:

46



Develop anetworkof AQMD agencies, local jurisdictions, and stakeholders willing to
contribute to the efforts ofthis program analysis through different methods,such asdata
sharing, review and verification,focus groups, and surveys.

Conduct targeted outreach to AQMDagencies and stakeholders that are mostprominent
and active in implementing and regulating local AQMDrequirements.

Obtain district-specific funding and projectdata to evaluate the impactthat AQMD
requirements and related funding have on energy savings.

Project energy savings potential using program data provided by AQMDagencies and
expected funding data.
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CHAPTER o:
Financing — Local Government Challenge

The Local Government Challenge (LGC) is a grant program designedto help the state meet the
targets setby SB350 and AB 802.53 The LGC uses remaining funds from the American Recovery
and ReinvestmentAct (ARRA) to encourage local jurisdictions to implement new energy
efficiency projects, update climate action plans, and address other energy/climate issues. The
projects funded by LGC are proposed to reduce statewide electricity consumption, increase self-
generation capacity, and improvethe conditions offacilities and equipment. The program is
divided into two parts: the Small Government Leadership Challenge and the Energy Innovation
Challenge. Depending on the awardee ofthe grant, various building sectors will be affected.

Program Overview

This program consists of four awarded energy innovation grants to local governments and several
small governmentgrants, primarily directed toward climate action plans, in response to Energy
Commission solicitation GFO-16-404. The program awarded energy innovation grants to the

following projects:

e Marin Clean Energy — Building Efficiency Optimization Project

e City of San Diego — Smart City Open Urban Platform (SCOUP)

e City of San Leandro —Innovative Energy Efficiency and Renewable Energy Deployment
Project

e Stop Waste Energy Council — Accelerating Multifamily Building Upgrades

The program awarded the small government leadership challenge awards to the following:

e City of Del Mar — Civic Center Energy Efficiency Enhancements

e Gateway Cities Council of Governments — Climate Action Planning (CAP) Framework

e San Bernardino Council of Governments — Sub-Regional Greenhouse Gas Reduction Plan
Update

e County ofSan Luis Obispo — Energy Wise Plan Energy Section Update including Zero Net
Energy Neighborhood Feasibility, Design, and Implementation Study

e City of Santa Cruz — Deep Energy Efficiency at Municipal Facilities through Advanced
Building Controls

¢ Ventura County Regional Alliance — Central Coast Energy Plan

e Marin General Services Authority — Marin Climate and Energy Partnership/Resilient
Neighborhoods Grassroots Climate Action

e City of Galt — City of Galt Climate Action Plan, Corridor Plan, and Master Plan

e City of Santa Barbara — City of Santa Barbara, ZNE Roadmap and Implementation Plan

53 Williams, Chapter 590, Statutes of 2015
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The energy savings estimate will be limited to the projectslistedabove.

Updates Relative to Previous Study

The analysis team did not make any changes to the methodology from the previous study. The
Energy Commission can use the updated program workbook to incorporate any new program
datathat may be used to update the savings estimates for this program. Refer to the previous
Senate Bill 350: Doubling Energy Efficiency Savings by 2030,Appendix A6 Local Government
Challenge, for more detailson the analysis conducted for this program.

Methodology Description

The analysis team performedthe following calculations and assumptions to project the energy
savings potential from 2015 through 2029 using a top-down extrapolation approach. However,
new datais expectedto become available as projects are installed and verified. The Navigant team
recommends that the Energy Commission check with the LGC program administrators to obtain
new data for future SB 350 updates.

The team categorized the Energy Innovation grant projects into projects (1) with specific energy
efficiency measures or targets, and (2) with general GHG reduction goals. For programs with
specific performance targets, the team extracted electricity and gas savings from relevant project
narratives or converted GHG reduction goals. For converting GHG reductions to energy savings,
the team assumed a 80 percent electricity and 20 percent gas split for small municipalities.
Although this was an assumption, data on nonresidential buildings show a similar split for
nonresidential and residential buildings.

The SB 350 savings estimates do notinclude PV systems orother renewable or storage
technologies . The team did not deem projects for Del Mar and Marin Clean Energy was relevant
to this savings estimate becausethey deal with PV generation and supply-sidedistributed energy
resources(DER) management.

For climate action plans available at the city or countylevel,the analysis team used the following
approach:

e Developedestimates of GHG reduction per capita, either from program dataor from a
representative city. The team selected the City of Pleasanton Climate Action Plan54as the
representative model.55 This planincludes detailed projections ofenergy savings and
GHG reductions by sector. Estimates ofexisting energy consumption or GHG production
for the awarded cities werenot available during this analysis.

e Converted GHG reduction targets to energy savings targets and broke down the energy
consumption among the buildings, transportation, waste treatment,and industrial
sectors fromthe City of Pleasanton Plan. While this will vary amonglocal jurisdictions,

54 City of Pleasanton 2011. City of Pleasanton Climate Action Plan, December 2011. Available online at:
http://www.cityvofpleasantonca.gov/civicax/filebank/blobdload.aspx?BlobID=24757

55 Notethat the City of Pleasanton was not awarded LGC funding.
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the team considers this a fair starting point for an estimate. The fraction of planned GHG
savings that are due to building energy efficiency is approximately 50 percent ofthe total
GHG planned reductions.

e Applied conversions between electricity and gas use and avoided CO= emissions based on
the methodology used in the Pleasanton Climate Action Plan, asthat was deemed
reasonable by the analysis team.

e Applied anestimate ofthe fraction ofthe energy savings target that can be attributed to
the Climate Action Planitself.

Aspartofthe savings estimate calculation for other projects, the team determined project
baselines. The analysis team collected the proposals and project narrative information from local
government officials and used city census estimates and energy use comparisons with similar
local governments where information was not available. For San Luis Obispo County, because
neither baselineenergy usage nor energy savings targets were available, the analysis first
estimated the residential population thatlivein LI areas as 20 percent ofthe county. The analysis
then approximated an EUT and home size based on the reasonableassumption that most ofthe
localjurisdiction would allocate the grants from this program to assist LI family energy updates.
The team also assumed that 25 percent of single-family homes in this category could potentially
receive efficiency upgrades through 2029.

The team evaluated each ofthe projects through an attribution matrix thatconsidered the

following mitigating factors:

e SolarPV:
o Broad PV goalsset PV savingsto 25 percent
o PV was the only identified measure, set to 100 percent
o Wheretargeted measuresidentified with specific savings targets without any use
of PV, PV contribution set to 0 percent
e IOU/POU overlap: To align with other program methodologies, the overlap from any
IOU and POU programs was fixed at 10 percent. For these programs, aggressive goals
with building-level energy targetreductions exceed many focused IOU and POU
programs, so the anticipated overlap is limited.
¢ Non-building fraction: Many climate action plans addressing GHG reduction identify
measures well outside ofbuilding energy efficiency programs (street lights,
transportation, city planning, etc.). The analysis team estimated the fraction of planned
savings attributed to measures outside ofbuildings based on the project narratives and a
reviewofprogram data.
e Attribution factor: The percentage ofthe potential targeted building stock that would
likely be directly affected by the program. For programs that aretargeting specific
buildings, the attribution factor is 100 percent. For others, itis assumed to be 25 percent.

A combination ofeach ofthese factors yields a potential rate, which is the fraction of potential
target savingsthatcanbe directly attributed to the program. For moredetail on the methodology
of the adjustment factors, referto the LGC program workbook.
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Additionally,in setting program savings targets, the team used two approaches: use the specific
building targets with specific savings targets as the savings estimate when availableand apply a
savings multiplier of33 percentacross all programs without a specific target.

Finally, the team calculated the annual incremental savings. For projects with many buildings, the
projects savings ramp up in scope steadily from 10 percent oftargeted savingsin 2021 to 100
percent through 2029.

The team did not adjust for market saturation, as the savings potential ofthe building sectors
relevant to this program likely will not saturate through 2029.

Forecasting Scenarios

The team made the following assumptions for areference, conservative, and aggressive savings
scenario.

¢ Reference case: Savingslevel for projects remains steady at 10 percentoftargeted
savings per year according to the baseline savings embedded in the workbook analysis.

e Conservative case: For the conservative case, the team retained the project savings
level at 10 percent with differentbaseline savings embedded in the workbook analysis.

e Aggressive case: For the aggressive case, the team assumed that two additional rounds
of funding would take place every 3-4 years, resulting in an aggregate program iteration
savings level similar to the currentround ofawarded projects. Essentially, this estimates
a doubling ofthe reference case savings beginning in 2025 and then a tripling of the
referencecasesavings beginning in 2028.

Areas to Improve

For financing programs in general, the Navigant team recommends further research on funding
projections, utility savings overlap, and marketsaturation. For the LGCprogram specifically, the
team recommends the following improvements:

e Developanetworkoflocal governments,implementers, and stakeholders willing to
contribute to the efforts ofthis program analysis through different methods,such as data
sharing, review and verification, focus groups, and surveys.

e Obtain estimates ofbaselineenergy consumption or specifics on the applicable building
stockfor allor some ofthe projects.

e Conduct further outreach tolocal governments and associated consultants to collect
sufficient information on individual projects to evaluate energy savings.

e Confirm the fraction of planned activities for solar PV and non-building activities for
newly awarded projects.

e Determine ifthere could be future iterations ofthe programbeyond the awarded projects
and if the projects could be scalable or replicable in other jurisdictions.
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CHAPTER 10:
Financing— Proposition 39

The California Clean Energy Jobs Act, also known as Proposition 39 (Prop 39), provides funding
for planning and installing energy efficiency upgrades and clean energy generation at schools. The
initiative changed California’s corporate incometax code and allocates projected revenue to the
general fund and the Clean Energy Job Creation Fund for five fiscal years (2013 -2014 to 2017-
2018).% The fund awarded local educational agencies (LEAs), including K-12 school districts,
county offices ofeducation, charter schools, state special schools, and California community
colleges (CCCs) to upgrade existing facilities. The types ofenergy efficiency upgrades varied

greatly. Some examples ofthe measures include lighting, HVAC, solar PV, and cool roofs.

Program Overview

Prop 39 provides funding for planning and installing energy efficiency upgrades and clean energy
generation at schools. A small percentage ofthe Prop 39 fundsis appropriated for other
components ofthe program, including financing, technical assistance, workforce development,
and energy planning services. All 5 years of funding (2013-2018) have been committed to eligible
LEAs. In the K-12 system, funds are allocated to specific LEAs according to average daily
attendance (85 percent weighting) and number of students eligible for free and reduced -price
meals (15 percentweighting) applicable to a funding year.Inthe CCC system,funds are allocated
according to number of full-time equivalent students.

Ingeneral, Prop 39 funds can be applied to energy efficiency retrofits and clean energy

installations. Additionally, funds can be appropriated to hire energy managers and provide
relevant energy-related stafftraining. The use of funds must comply with two factors:loading
order and cost-effectiveness. Projects applying for Prop 39 funding shallbe sequenced according
to California’sloading order ofenergy resources. Energy efficiency and demand response projects
are first priorities, followed by renewable energy generation, distributed generation, combined
heat and power applications, and clean and efficient fossil-fired generation. Projects are also
evaluated by the cost-effectiveness criteria, calculated in terms of savings to investment ratio,

based onthetotal energy savings and net projectcosts over the projectlife -cycle.

Additionally,Prop 39 funds can be combined with otherproject financing and funding
mechanisms such as utility incentives, utility on-bill financing programs, and the Energy
Conservation Assistance Act(ECAA)loan programs. The Energy Commission published a
Progress Report57 in January 2017 that indicates the appropriation of Prop 39 funds from 2013 to

56 SB110(Committee on Budget and Fiscal Review, Chapter 55, Statutes of 2017) hasmodified the
Prop 39 program and extended it. This bill also allocated an ad ditional $100 million of unspent Prop 39 money to Energy
Conservation Assistance Act (ECAA)-Ed. The bill alsomade ECAA-Ed competitive.

57 California Energy Commission. The California Clean Energy Jobs Act: Proposition 39. Sacramento, California. January
2017. http://www.energy.ca.gov/2 o17publications /CEC-4 002 017-001/CEC-4 002 017-001-CMF.pdf
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2017. Navigant recommends that the Energy Commission and the CPUC work closely to identify
potential utility program savings overlap.

The building sectors affected by this program are nonresidential, existing construction only,

including:

e K-12schoolfacilities

¢ County offices ofeducation facilities
e Charterschoolfacilities

e State special school facilities

e CCC facilities

To give LEAs an opportunity to use any unrequested Prop 39 K-12 program grant funds, the
Senate passed SB11058inJune 2017.This bill created three additional grant programs and
allocated funds forloans and technical assistance. Although,a continuation ofthe Proposition 39
K-12 Program was also authorized in SB 110, there were insufficient funds for the program. Any
additional program funding is subject to appropriation in the annual Budget Act.

Updates Relative to Previous Study

The analysisteam did not make any changes to the methodology from the previous study. The
Energy Commission can use the updated program workbook to incorporateany new program
data, such as changesin program funding levels, to update the savings estimates for this program.
Refer to the previous Senate Bill 350: Doubling Energy Efficiency Savings by 2030, Appendix A7y
Proposition 39, for more detail on the analysis conducted for this program.

Methodology Description

The analysis team performed a top-down extrapolation approach with the following calculations
and assumptions to project the energy savings potential from 2015through 2029.

e ForK-12,thefirst-year datafor 2013-2014 demonstrates a relatively slow ramp-up in
projects and funding requests. Subsequent years in the program data show anincrease in
projects and funding requests that align more closely with allocated funding.

e For CCC, the datacoversonlyupto 2016, with partial project data availablefor 2015-
2016. Thereis no information for 2016-2017 published in the workbook at the time ofthe
2017 analysis for SB350. However, Navigant expects the Energy Commission to publish
the newannual dataand may be incorporated into future iterations of SB 350 analysis.

e The published savings dataincluded both energy efficiency and self-generation projects.
The team removed the self-generation projects from projections.

e Forsavings projections,the team normalized the funding amount for kWh savings and
therm savings per dollar of funding.

58 California Legislative Information. “SB-110, Clean Energy Job Creation Program and Citizen Oversight Board.” July 11,
2 017. Available online at: http://leginfo.legislature.ca.gov /faces /bill TextClient.xhtmI?bill id=201720180SB110
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Using the normalized energy savings estimates along with the known funding amounts
for 2013-2017 and the estimated funding amount for 2017-2018, the analysis extrapolated
the available project data to generate annual funding and energy savings dataforall 5
years ofthe current program cycle (2013-2018).

The analysisteam evaluated the estimated five-year data for trends. However, the results
did notreveal any clear patterns of energy savings or funding levels. Data seems to
primarily vary by the approved funding amount, which is dependent on state budget
approval. It appears that energy savings potential may fluctuate based on budgetvariance
foreachyear.

The analysis team calculated an average annual fundinglevel based on the five-year
estimates. Previously, the forecast assumed that the funding level will remain constant
from 2015 through 2029 as the baselinesavingslevel, and furthersavings adjustments
were applied under different forecasting scenarios. However, no new funding isin place
for futureyears.

Publicly available data is limited to the information from K-12 and CCC workbooks.

For future Prop 39 savings analysis, the team expects that more project savings will be reported

through 2021 as moreprojects areverified for completion. The legislation requires thatall

projects funded by Prop 39 be completed by 2021; however, project implementation delays may

be expectedasthe deadlines have extended multipletimes since 2013. The actual funding and

energy savingsdata will bettercorrespond to the approved budget as more data isreported.

Averaging funding and energy savings data by normalization can serveas a preliminary m ethod

for savings projections, despite many variables yet to be considered.

Forecasting Scenarios

The Energy Commission will need to adjustthe scenarios to address the Prop 39 program funding

level changes. The team made the following assumptions:

Reference: The team estimated savings for the reference case according to the analysis
approach described above by assuming that Prop39 program funding will continue
indefinitely beyond 2018, as enabled by SB110. This scenario scales back energy savings
projections by 10 percenteach year beginning in 2019to account for a potential funding
decreasethrough 2029.

Conservative: To calculate a more conservative scenario, the team assumed thatProp
39 program funding will continue indefinitely beyond 2018, as enabled by SB110.
However, the energy savings projections are scaled backby 10 percent each year
beginningin 2019 to account for a potential funding decrease and additionally by 30
percent annually to account for market saturation based on team analysis and

assumptions.

Aggressive: To calculate amore aggressive program savings estimate, the team removed
the potential funding decrease adjustment from the reference caseand assumed that the
current savingsrate will persistthrough 2029 unimpeded.
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Areas to Improve

For financing programs in general, the team recommends furtherresearch on funding
projections, utility savings overlap, and marketsaturation. For the Prop 39 program, the team
recommends the following:

e Engage the Energy Commission and Chancellor’s Office Prop 39 teamsto better
understand marketpotential, market saturation, and future adoption rate.

e Trackimplementation of SB 110, which extended funding subjectto the state budget, for
Prop 39 indefinitely; collect future data on annual fundinglevel, project adoption rate,
and energy savings.

e Collectactual program data and corresponding utility incentive tracking to minimize
overlap errors.

e Considerincluding more disaggregated data of completed projects by utility and end use.

59 California Legislative Information. “SB-110 Clean Energy Job Creation Program and citizen ov ersight board.” July 11,
2 017. Available online at: http://leginfo.legislature.ca.gov/faces/billTextClient.xhtm1?bill id=201720180SB110
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CHAPTER 11:
Financing — Low-Income Weatherization

Multiple elements ofthe Greenhouse Gas Reduction Fund (GGRF) result in energy savings,but
only two are included in this study: the Low-Income Weatherization (LIW) program (discussed in
this chapter) and the Water-Energy Grant (WEG) program (furtherdiscussed in the next
chapter).60 LIWis a statewide program funded through California cap and trade auction
proceeds. The program aims to implement energy efficient measures in LI single-family and
multifamily complexes in DACs, including PV installations, solar hot water heaters, and other

energy-reducing projects.
The LIW program has three overarching goals:

¢ Reduce GHG emissionsin DACs
e Createjobsand provide training for members of DACs
e Reducetheenergybillsofthe LT households served

The LIW program received $75 million in funding through the 2014-15budget approved by the
state legislature to implement these goals. The program estimates that 17,700 householdswill
benefit from this program.

Program Overview

Three government statutes directed proceeds from the California cap and trade program into the
GGRF. A portion ofthe GGRF budget is used to fund programs that saveenergy through
installation of more energy efficient appliances and weatherization of LI homeowners’ properties.

The federal weatherization program supplements the GGRF funds for LIW. The federal program,
administeredby the Departmentof Community Services and Development, targeted different
subsets of LI households in DACs.®" The Single Family /Small Multi-Family Energy Efficiency and
Solar Water Heating subprogram provides single-family and small multifamily LI homes with

weatherization and energy efficiency measures.®?

The Large Multi-Family Energy Efficiency and Renewables subprogram provides multifamily, LI
properties with technical assistance and incentives for weatherization and energy efficiency
measures. Program participants receivea home energy assessment to generate alist of

60 There alsoexists the State Water Efficiency Enhancement Program which mostly focuses on the Agricultural sector.

61 Thethreeprogramsinclude (1) Single Family /Small Multi-Family EE and Solar Water Heating; (2) Single-Family Solar
Ph otovoltaics; and (3) Large Multi-Family EE and Renewables.

62 TheDepartment of Community Services and Development’s Low -Incom e Weatherization Program serveslow income
homes. Specifically, it seeks to help householdsin disadvantaged communities as identified by CES 2.0, which calculates if
som eone qualifies as disadvantaged or low-income in the state.
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recommended measures to improvethe energy efficiencyof the home. The program expects
energy savingsfrom lighting, ceiling fans, appliances, insulation, and microwaves.

The residential sectoris the only building sector affected by this program. This program
specifically targets 100 percent ofthe householdslocated in DACs, as identified by CES 2.0.

Updates Relative to Previous Study

The analysis team did not make any changes to the methodology from the previous study. The
Energy Commission can use the updated program workbook to incorporate any new program
datathat may be used to update the savings estimates for this program. Refer to the previous
Senate Bill 350: Doubling Energy Efficiency Savings by 2030, Appendix A8 GGRF Low Income
Weatherization,for more detail on the analysis conducted for this program.

Methodology Description

The team performed a top-down extrapolation approach with the following calculations and
assumptionsto projectthe energy savings potential from 2015 through 2029.

e Identified only one full year ofhistorical savings data for 2015. The lackofdata for
additional years prohibited applying data trends or average values. Additional datamay
be available to derive savings claims for past LIW program participants.

e Used2015 project savings datato determine total electricity and natural gas savings for
the entire program year. The team then applied the total savings from 2015 as the savings
projections for 2015-2029.

e Assumed annual growth ofsavings and fundinglevel remain the same asthe 2015 values.

Because this program targets LI housing in DACs, the team assumes little to no natural
construction turnover in the absence ofadditional financing. As such,the 2017 analysis of SB 350
savings assumed o percent of program savings overlap with 2018 PG study C&S estimates.®3 The
team recommends furtherevaluating utility savings overlap by exploring any overlap between this
program and other LI programs funded by the IOUs.

Assuming 2.2 million®4 of12.3 million% households qualify as LI and that each project achieves1s
percent electricity savings on average, the team estimates that the calculated savings projection
through 2029 would result in approximately one-third of LI households being improved through
2029. Given this estimate, the analysis team did not accountfor market saturation.

Forecasting Scenarios

Based onthisinformation, the team madethe following assumptions for the scenarios:

63 California Public Utilities Commission. “2018 Potential & Goals Study.” June 2017. Available online at:
http://www.cpuc.ca.gov/General.aspx?id=6442452619

64 http: //www.csd.ca.gov/Portals/0/Documents /ILIW P%20 Public%20Hearin g%20Presentation %20 Final.pdf
65 California Energy Commission. Integrated Energy Policy Report (IEPR) Building Stock Data. 2016
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Reference case: This scenarioassumes that new funding does not significantly change
savingslevels and all savings from 2015 through 2029 will continue to be claimed by the
baseline IEPR demand forecast.

Conservative case: This scenarioassumes all savings up to 2018 are captured by the
baseline IEPR demand forecast, with no SB 350 savings.

Aggressive case: This scenarioassumes that beginning in 2019, additional funding will
contribute to a 30 percent increase in savings attributableto SB 350, beyond the baseline
IEPR demand forecast.

Areas to Improve

For financing programs in general, the team recommends furtherresearch on funding

projections, utility savings overlap, and marketsaturation. For the LIWprogram, the team

recommends the following:

Partner with the regulatory agency ofthis program to agree on data parameters that will
be made availableto support future SB350 analyses.

Collect more years of measure-level data detailing savings, funding allocation, or cost-
effectiveness data; if measure datais not available, gather annual project datathatbetter
supports trending methods.

Collaboratewith the CPUC to identify any additional utility savings overlapwith LI
programs funded by IOUs.

Address changesin fundinglevels over time.
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CHAPTER 12:
Financing — Water-Energy Grant

The Water Energy Grant (WEG) program, administered by the Department of Water Resources
(DWR), aims to improve water and energy efficiency and reduce GHG emissions ofresidential
and commercial buildings through measures such as clothes washers,dryers,and dishwashers.
Energy savings resulted primarily by installing measures to reduce hot wateruse, which decreases
the energy needed to heatwater.

Program Overview

The WEG, funded by the GGRF and operated by the DWR, is a statewide program to promote
reduced GHG emissions, primarily in the residential and nonresidential sectors and particularly
in DACs. Proceeds from the California cap and trade program are allocated each yearto the WEG
program to fund projects that reduce GHG emissions in California, while also delivering
economic, environmental, and public health benefits for Californians, particularly benefits to
DACs. Another key objective of the WEG program is to establish an incentive structure for making
climate investments through clean technologies and innovative solutions. Water reduction or
conservation is the main criterion for program eligibility, but energy use and GHG reduction are

also prioritized.

Updates Relative to Previous Study

The analysis team did not change the methodology from the previous study. The Energy
Commission can use the updated program workbook to incorporateany new program data that
may be used to update the savings estimates for this program. Refer to the previous Senate Bill
350:Doubling Energy Efficiency Savings by 2030, Appendix A9 GGRF Water Energy Grants, for
more detail on the analysis conducted for this program.

Methodology Description

The team performed a top-down extrapolation using the following calculations and assumptions
to project the energy savings potential from 2015 through 2029.

e The historical dataset provides a full year ofsavings datafor 2014 and a partial year of
savings datafor2016.

e The fundingamountfor2016and 2017 camefrom research of publicly available data.

e The team calculated the projected savings for this program by taking the averageof
electricity and gas savings from the 2014 and 2016 historical savings data. The average
savings from 2014 and 2016 were then applied as the savings projections for 2015-2029
dueto alackof more granularhistorical data.

e Annual growth ofsavings and fundinglevel remained the same as the averageofthe 2014
and 2016 values.
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There is no indication from the program dataset that solar thermal projects are included. As such,
theteam did not correct for savings due to renewable generation.

Because this program targets DACs, the team assumes little to no natural construction turnover in
the absence ofadditional financing. As such, the 2017 analysis 0of SB 350 savings assumed o
percent of program savings overlapwith 2018 PG% C&S estimates. The team recommends further
evaluating utility savings overlapby exploring any overlap between this program and other LI
programs funded by the IOUs.

The team estimated that 2.2 million®” of12.3 million®®households, approximately 18 percent,
qualify as LI. By extending this ratioto DACs, biasing towardbuilding types that consume the
most water (restaurants, schools, hospitals, and dwellings), and assuming that each project
achieves 10 percent® electricity savings on average, the team estimates that the c alculated savings
projection through 2029 would result in approximately 40 percent of LI households being
improved through 2029. Given this estimate, the analysis team did not account for market
saturation.

Forecasting Scenarios

Based onthis information, the team madethe following assumptions for the scenarios:

¢ Reference case: Thisscenarioassumes that program funding will persist at the same
level, resulting in a steady increasein cumulative savings.

e Conservative case: Due to the uncertainty of funding after 2016, this scenario assumes
that program funding will decreaseby 50 percent after 2016, resulting in a smaller
increase in cumulativesavings from 2017 through 2029.

e Aggressive case: Duetothelackofpolicy or funding projects afterthe 2016 funding
year, this scenario assumes that program funding will increase by 50 percentafter 2016,
resultingin a larger increasein cumulative savings from 2017 through 2029.

Areas to Improve

For financing programs in general, the team recommends furtherresearch on funding
projections, utility savings overlap, and marketsaturation. For the WEG program, the team

recommends the following:

e Partner with DWR to agreeonasetof dataparametersthat willbe made available to
support future SB350 analyses.

66 California Public Utilities Commission. “2018 Potential & Goals Study.” June 2017. Available online at:
http://www.cpuc.ca.gov/General.aspx?id=6 442452619

67 http: //www.csd.ca.gov/Portals/0/Documents/LIWP%20Public%20Hearing%20Presentation %20 Final.pdf
68 California Energy Commission. Integrated Energy Policy Report (IEPR) Building Stock Data. 2016

69 Notethat this islessthan the 15 percentestimate applied to other retrofit programs because only domestic hot water
generation is affected.
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Collect more years of measure-level data detailing savings, funding allocation, orcost-
effectiveness data; if measure datais not available, gather annual project datathatbetter
supports trending methods.

Collaboratewith the CPUC to identify any additional utility savings overlapwith LI
programs funded by IOUs.
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CHAPTER 13:
Financing— California Department of

General Services Retrofit Program

The Energy Retrofit Program operated by the Department of General Services (DGS) uses energy
service companiesto implement energy upgrades in state buildings. DGS fundsloansthat are
paid backby the realized savings from the retrofit. The common types of measures funded by the
loaninclude upgrading lighting, installing energy efficient HV ACsystems, and retro-
commissioning. Aninitial $25 million payment from the Energy Commission provided the seed

money to beginthe Energy Retrofit Program.

Program Overview

The Energy Retrofit Program, administered by the DGS, provides funding to state agenciesto
fund energy efficiency retrofits in their buildings through the program’sloan fund. The funds for
this program were originally supplied by the Energy Commission under ARRA. The fundingis
expected to be paid back from the energy savings that result fromthe retrofit projects; at that
point, the funds will be replenished and become availablefor subsequent projects.

There are several remaining energy efficiency projects in the current funding cycle, but most have
been completed. A new funding cycle hasbeen approved.

Updates Relative to Previous Study

The analysisteam did not change the methodology from the previous study. The Energy
Commission can use the updated program workbook to incorporate any new program data that
may be used to update the savings estimates for this program. Refer to the previous Senate Bill
350: Doubling Energy Efficiency Savings by 2030, Appendix A10 DGS Energy Retrofit Program,
for more detail on the analysis conducted for this program.

Methodology Description

The analysis team used a top-down extrapolation approach to determine the savings potential for
the DGS Energy Retrofit program.There are several variables thatmay impact how this program
will continuein the future. Assuming the current funding remains available and the program
continues to replenish the funds from energy savings, itis possibleto calculate the weighted
averagesimple paybackfor the projects to determine the rate at which funds are recycled into
new projects. Combining this with a calculation ofthe annual kWh or therm savings for the
projects that have occurred will provide a reasonable estimate for future efficiency savings
through this program.

Additionally, the team applied adjustment factors to the energy savings projections to account for
opportunities that may be front-loaded in the priority list and newer technologies and techniques
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that will be adopted in the future. DGS should conduct future program evaluation to verify the
savings opportunities and implementation.

The analysis team used the savings and annual growth ofsavings from the Annual Legislative
Report and other DGS-supplied information, assuming the program parameters and funding
levelsremain the same. At this time, the team used the DGS estimates for futureannual savings
from the program rather than based on historical trends. The analysis employed the following
assumptions:

e  Other utility incentive programs for equipment replacement claim approximately 50
percent ofthe savings in this program. Utility incentive claims will decrease in the future
as the oldest buildings areretrofitted and less attractive projects are available for future
retrofits; however, the claims may increase (as a percentage) as incentives become
availableand the buildings approach zero net energy.

e Feedbackfrom Energy Commission staffindicates investmentlevels areexpected to drop
as the revolving fund is paid backand becomes available for new projects. Based on input
from the Energy Commission, the team assumed 2 GWh annual savings beginning in
2018.

e Beyondtheinitial drop in funding, the annual funding rate will be maintained, as the
fund is assumed to be managed sustainably into the future.

e The savings ofnatural gas will track comparably with electricity, and the team did not
adjust for electrification.

e Forcumulativesavings, the team assumedall projects have an EUL equal to 15 years. The
mostrecent program reporting document”® showed the program measures as interior and
exteriorlighting upgrades, HVACupgrades, and envelope measures —all of which have an
EUL of atleast 15 years. This analysis also assumed no savings from renewableenergy
because no renewable energy measures (e.g., solar PV) were shown in the program
reporting document.

The team conducted initial outreach to the DGS energy efficiencyrevolvingloan fund program
manager to request additional program information including future funding, projected savings,
expected overlap with utility incentive programs, and other factors that would affect program
savings. The DGS program manager emphasized that all projectionsin funding and energy
savings were rough estimates. Currentfunding levels should continue for the next 3-4 years (until
approximately 2020). After 2020, funding drops by approximately one-third, although the DGS
program managerreported that morefunding could become available. In the past, DOE programs
have ended and provided their remaining funds to the DGS program. Consequently, funding
could decrease,increase, or remain approximately the same in the future. The DGS program
manager reported that even under steady fundinglevels, project flows may not be constant, and
some customers that completeapplications ultimately do not complete a project or put the project
onhold. Thus, the team notes that all projections should be viewed as high level estimates,

70 Department of General Services. “DGS ESCO_EE_data_currentworkbook.” Sourced by the Energy Commission. April
12,2017.
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particularly beyond 2020. The team updated the savings estimates accordingly based on the DGS

response.

Because this program targets publicbuildings, the team assumeslittle to no natural construction
turnover in the absence ofadditional financing. As such, the 2017 analysis 0of SB 350 savings, 0
percent of program savings assumedto overlap with 2018 PG7* C&S estimates. The team
recommends further evaluating utility savings overlap between this program and savings claimed
by the IOUs.

The 2015 Existing Buildings Energy Efficiency Action Plan72indicates that DGS reports about125
million square feet of state leased or owned floor space. Additionally, DGS reports73about 20
million square feet of state leased floor space. Given the size ofthe potential market and assuming
that program projects achieve 15 percent savings ofbaseline electricity consumption on average,
the team estimates the calculated savings projection through 2029would resultinless than 10
percent of state-owned buildings being improved through 2029.

Forecasting Scenarios

Based onthisinformation, the team madethe following assumptions for the different scenarios:

¢ Reference case: Theteam assumed that current trends would continue. The DGS
program managerreported this was the most likely outcome, although both increasing
and decreasing funds are distinct possibilities.

e Conservative case: Building offthe referencecase, this scenario assumed that funding
would decline by 11 percent beginning in 2020 and that energy savings (both GWh and
therms) would decline proportionally by the same factor as funding decreases.

e Aggressive case: Thisscenarioassumed that funding would increase by 11 percent
startingin 2020 and that energy savings (both GWh and therms) would increase
accordingly. This scenario also assumes that project participation will increase, including
from Department of Corrections and Rehabilitation (DCR) projects because the DGS
project manageridentified DCR facilities as having a significant energy efficiency savings
opportunity.74

71 California Public Utilities Commission. “2018 Potential & Goals Study.” April 2017. Available online at:
http://www.cpuc.ca.gov/General.aspx?id=6 442452619

72 California Energy Commission. “California’s Existing Buildings Energy Efficiency Action Plan.” September 2015.
http://www.energy.ca.gov/2o15publications/CEC-400-2015-013/CEC-400-2015-013-D.pdf

73 Department of General Services. “Real Estate Leasingand Planning Section - Private Sector Leases.” April 2017.
Available online at: http://www.dgs.ca.gov /resd/Programs/LeasingandPlanning.aspx

74 The team conducted a brief telephone interview with a DCR staff member that focuses on energy efficiency projects.
The DCR staff member confirmed that the department often conducts energy efficiency projects, particularly because most
of its 39 functioning correctional facilities operate lighting continuously (8,760 hoursannually). DCR projects can also

in clude mechanical upgrades and other non-lighting projects. While DCR projects oftenleverage the IO Us’ on-bill
financing program, because of the financing cap ($1 million-$2 million, depending on utility), the DGS program often
contributes most ofthe financing for large projects. In addition, approximately half of DCR projects are outside of IOU
territory. Thelist of projectsfor the 20152017 DGS program includes one DCR project for $3 million, for which DGS
provided 100 percent of the financing. DCR staff reported they would soon submit another DG S application for a $4

m illion projectoutside of IOU territory.
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Areas to Improve

For financing programs in general, the team recommends furtherresearch on funding
projections, utility savings overlap, and marketsaturation. For the DGS Energy Retrofit program,

the team recommends the following:

e Partner with DGS to better understand market potential, market saturation, and future
adoptionrate.

e Estimate future biannual fundinglevels while accounting for slow projectpayback or

changesinreinvestment ofthe funding.

e Revisitthe need to account for end use measure life depending on assumptions made in

future iterations ofthis program analysis.
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CHAPTER 14:
Financing — Energy Conservation
Assistance Act

The ECAAloan program administered by the Energy Commission delivers revolving loans to
schools, cities, counties, state hospitals, and special districts to finance projects with proven
energy or cost savings. Funds for ECAA loans come from repayment of previous funds with
additional infusions from allocations by the legislature and ARRA funds.”®

The ECAA financing program is designed to easethe adoption ofenergy projects through a simple
processthatdoesnotinvolvecredit approval, collateral, or fees. There are two types ofloans
offered through this program. Education facilities, except universities and colleges, qualify fora o
percentinterest loan, whereas cities, counties, and colleges and universities qualify for a1 percent
interestloan. Loans areoften used to upgrade the building envelope, electrical systems, HVAC,

lighting, or acombination thereof.

Program Overview

The ECAA program isarevolvingloan program administered by the Energy Commission. The
program supports energy efficiency and energy generation projects pursued by publicinstitutions.
ECAA providesloansup to $3 million perapplication. The program is designed to facilitate
energy project adoption through a simple process that does notinvolve credit underwriting,
collateral, or fees. To be eligible for aloan, projects must demonstrate energy savings over the
loanrepayment period. ECAA loans must be repaid in energy cost savings within 20 years,
including principal and interest, which is equivalent to a maximum of20 years of simple payback
for o percentloansand amaximum of17 years for 1 percentloans. Project guidelines requirethat
energy projects must be cost-effective and technically feasible to qualify.

Public agencies areeligibleto receive ECAA funds; the bulleted list below indicates which types of
public agencies are eligible for 0 percent loans and which are eligiblefor 1 percent interest rate
loans. Residential, commercial, or private non-profit institutions are not eligible for these funds.

o Eligiblefor o percentinterestrateloans:
o Schooldistricts
o Charterschools
o County offices ofeducation
o Statespecial schools

e Eligible for 1 percent interestrate loans:
o Cities
o Counties

75 The1percentloan was developed separately as ECCA-Ed funds. Proposition 39: California Clean Energy Jobs Act, K-12
Program and Energy Conservation Assistance Act 20152016 Progress Report, California Energy
Commission, 2016.
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Special districts

Public colleges or universities (ex cept community college districts)
Public care institutions/public hospitals

University of California

California State University

o O O O O O

Community college districts

Updates Relative to Previous Study

The analysis team did not change the methodology from the previous study. The Energy

Commission can use the updated program workbook to incorporate any new program data that

may be used to update the savings estimates for this program. Refer to the previous Senate Bill

350:Doubling Energy Efficiency Savings by 2030, Appendix A11 ECAA, for more detail on the

analysis conducted for this program.

Methodology Description

The team performed a top-down extrapolation approach using the following calculations and

assumptions:

Thereis no annual budget funding limit; however, the loan limit per applicationis $3
million.

Thereis no data on utility rebates applied to the measures in the dataset.

Since the ECAA datasetsinclude both energy efficiency and self-generation projects, this
analysis extracted the energy efficiency-only data to serve as the basis for the savings
projections.

Analysisincluded using historical data based on project year. The analysis checked for
electrical and gas savings data project trends for futuresavings assumptions. There was
no clear trend in the data, so instead the team calculated an average value to project out
through 2029.

The analysis tools provided to the Energy Commission show no ECAA savings claimed for
thereferencescenariobecause it uses the previous study assumption that savings
projections have been captured by the IEPR baseline demand forecast. This may change
depending on funding availability and can be updated by Energy Commission staff.

Figure 9 depicts the flow ofdata that supportsthe methodology ofthis workbook.

67



Figure 9: ECAA Methodology Flow Diagram
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Forecasting Scenarios

The team made the following assumptions for scenarios.

¢ Reference case: Thisscenarioassumesthat SB 110 provides additional ECAA-Ed
funding. Itis unclear ifthe additional funding has been approved. Since this program is
administered by the Energy Commission, the final fundinglevelis best verified by staff
administering the ECAA program. The analysis team was unable to estimateannual
funding additions to the program. Conservatively, the reference case assumes that about
10 percent ofthe total program savings affects SB 350 savings claims, beginningin2019
when the SB 110 funding contributes to the ECAA program.In this scenario, all energy
savings from 2015 through 2018 remain captured in the Demand Forecastwith no
incremental savings for SB 350, per conversation with the AAEE staff from the Energy

Commission.

¢ Conservative case: This scenario assumes that the additional funding from SB 110 will
not significantly increase the savings level beyond the current fundinglevel and that all
savings after 2018 will continueto be claimed by the Demand Forecast.

o Aggressive case: The scenario assumes that with SB 110 providing additional funding,
there may be asignificant increasein ECAA loans that achieveenergy savings attributable
to SB 350. Beginning in 2019 and through 2029, the aggressive case estimates that
approximately 30 percent ofthe program savings may go beyondthe historical average
claimed in the Demand Forecast and can be captured as SB 350 savings potential.
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Areas to Improve

For financing programs in general, the team recommends furtherresearch on funding
projections, utility savings overlap, and marketsaturation. For the ECAA Financing program, the
team recommends the following:

e Trackimplementation of SB 110,”® which is estimated to provide up to $100 million of
additional funding to the ECAA-Ed program; collect futuredata on annual fundinglevel,
projectadoptionrate, and energy savings. Itisunclearifthe additional funding hasbeen
approved. Becausethis program is administered by the Energy Commission, it is best if
the staff administering the program verify the final fundinglevel and then update the
program workbook accordingly.

e Understand participation with utility programs and possible utility rebate savings
overlap.

76 California Legislative Information. “SB-110 Clean Energy Job Creation Program and citizen ov ersight board.” July 11,
2 017. Available online at: http://leginfo.legislature.ca.gov/faces/bill TextClient.xhtmI?bill id=201720180SB110
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CHAPTER 15:
Financing— PACE

In2007, the Californialegislature’s AB811enabled Property Assessed Clean Energy (PACE)
financing for energy efficiency and renewable energy projects in the residential and commercial
markets. There are 14 active PACEproviders in California, with financing over $ 2 billion in
energy efficiency and renewable energy improvements including hard and soft costs. 7’

Program Overview

PACE financing programs provide property owners with financing for energy efficiency, water
efficiency, resiliency, and renewable energy projects on existing and, in some cases, new
residential and commercial structures through a voluntary special tax assessment on their
properties. These financing programs are offered by private lenders —known as PACE providers—
and do notrely on public funding. In some instances, customers may chooseto combine PACE
financing with other incentives such as utility rebate programs.

PACE financing programs do notrequirea down payment or paymentofthe full or partial
upfront capital costofthe improvement. However, measures installed through PACE must
perform better than California Title 24 building codes. The fundamental mechanism of PACE
relies on the existing framework ofbuilding property taxes whereby the entireloan, including
principal and interest, can be repaid through a special tax assessment made on the property
where the energy projects are implemented. Property owners can amortize loan payments for a
period ofup to 20 years,with an option to extend the payback period as necessary. By leveraging
property taxes, the property improvements funded through PACEare associated with the physical
properties ratherthan the borrowers. In addition, the property owner can transferthe loan when

the propertyissold or ownership is transferred.

The statutory frameworks, Improvement Act of1911 (Improvement Act) asamended by AB811,
also known as the Mello-Roos Act under a city’s charter authority or asamended underSB 5535,
provide guidanceonhow PACEfinancing programs are set up and administered. Both the
Improvement Act and the Mello-Roos Act authorize the creation of special tax districts for
voluntary contractual agreements for financing between authorized entities and property owners.
Properties residing in cities and counties that have adopted these special tax districts are able to
apply for financing from designated PACE providers. Consequently, not all jurisdictions in
California have access to PACEfinancing, and many jurisdictions have only approved a handful of
providers to operate in their territory. This patchwork of programs acrossthe state makes it
difficult to accurately track PACEinvestment ge ographically.

77 https://pacenation.us/pace-in-california/
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Despite the potential wide reach of PACE financing, PACE providers have not been required by
law to publish any loan or projectdata. However, in October 2017, SB24278 , which included data
reporting clauses, became law. This bill (details provided in Appendix B) requires PACE providers
to submit biannual reports to the publicagency ofeach program they administer, detailing
various metricsincluding estimated total energy saved and the percentage of PACE assessments
representedby energy efficiency. However, the bill is limited; it “applies exclusively to residential
properties with four or fewer units” and is not applicable to “any publicagency that doesnotuse a
program administrator to administera PACE program.”’® Despite its limitations, the bill can
make energy savings modeling effortsin future years easierand more precise since the Energy
Commission will be able to collect the datareported to local jurisdictions.

Updates Relative to Previous Study

The previous SB350 report used a top-down approach to estimate the savings potential for the
program. Giventhelackofproject savingsdata, this update is built upon previously available
analysis and refined top-down estimates of the savings potential from 2015 through 2029.

Methodology Description

The 2017 SB350 analysis applied the following methodologies to the savings analysis for the
PACE program:

e [Estimatedtotal annual savingsin electricity and gas from the aggregatesavings data
published by the California Alternative Energy and Advanced Transportation Financing
Authority (CAEATFA) PACE Loss Reserve Program (LLR), which only covers residential
programs enrolled in the program as of June 30,2016. &

e Extrapolated total annual savingsin electricity and gas for the entire residential market
by applying data statistics about residential PACE providers provided by the Center for
Sustainable Energy (CSE).%'

e Extrapolated nonresidential savings by using the market data published by
PACENation,®2 coupled with the residential data derived from the CAEATFA reports.%

The team further adjusted the savings estimates for ratepayer program overlap assumptions.
According to the CPUC, the utilities do not claim savings from this pro gram. However, the
projects funded by this program likely receive utility incentive and may be claimed by an
IOU/POU as ratepayer savings. Due to the lack of utility incentiveinformation in the data
sources, this analysis assumed that the ratepayer savings overlap will be 4 percent based on the

78 Skinner, Chapter 484, Statutes of2017

79 Senate Rules Committee — Senate Floor Analysis. Property Assessed Clean Energy program: program administrator.
Sept. 2017. https://leginfo.legislature.ca.gov/faces/billAnalysisClient.xhtml?bill id=201720180SB242

80 California Alternative Energy and Advanced Transportation Financing Authority. Property Assessed Clean Energy
(PACE) Loss Reserve Program. March 2018. https://www.treasurer.ca.gov /caeatfa /pace/activity.asp

81 Center for Sustainable Energy. Property Assessed Clean Energy Programs. Visited April 2019.
http://energycenter.org/policy/property-assessed-clean-energy-pace

82 PA CENation. Residential and Commercial PACE Market Data. https://pacenation.us/pace-market-data/

83 California Alternative Energy and Advanced Transportation Financing Authority . Property Assessed Clean Energy
(PACE) Loss Reserve Program Enrollment Activity. March 2018. https://www.treasurer.ca.gov/caeatfa/pace/activity.asp
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projectdatafrom Prop 39. Therefore, the savings estimates for this program subtracted 4 percent

from the raw projectionspriorto furtheradjustments. As more overlap data becomes available for

this program, the Energy Commission shall update results accordingly.

Changes to Data Inputs and Assumptions

Due to a lackof actively enforced statewide reporting mandates, there are limited public data

sources on PACEfinancing programs. The most detailed publicly available data is from the

following two sources:

PACENation’s nationwide and regional reporting on total principal and projecttype for
commercial and residential programs

CAETFA LLR’s reported biannual total enrolled principal,biannual principal from new
financing, and self-reported energy savings for California’s enrolled residential program
providers

The updated methodology relies heavily on these two sources. However, the analysis team

changed the datainputs used to extrapolate savings during this cycle, including:

Foregoing ofthe use of CSE data. AsofJanuary 31,2018, the previously used public
datais not being updated, with the webpage now referring visitors to PACENation for
market data. Itisvital to use regularly updated publicly available inform ation for the core
inputs and assumptions as much as possible so that additional savings calculations can be
updated more easily by the Energy Commission overtime.

Using CAEATFA’s new financing data to calculate residential savings.8 The
analysisteam found several issues after reviewing the residential energy savings by
program listed onthe CAEATFA LLR’s website (the only publicly reported savings

estimates available):

o  Self-reported savings with inaccessible methodologies due to most program providers
classifying them as confidential

o Inconsistentreporting format, resulting in many programs providing kWh savings
withoutidentifying the shareattributable to energy efficiency and renewables

o Savingsbeingreported based onthe entire enrolled portfolio without a way to

identify first-year savings occurring from new efficiency improvements

Until standardized statewidereporting mandates allow access to credible historical
annual savings estimates, the team extrapolates savings from reported principal amounts
because residential investment is submitted biannually to CAEATFA using a standardized
reporting framework and includes a breakout of new financings, which can be used to
calculate first-year savings.

Using PACENation’s principal in western states to calculate commercial
savings.8 PACENation’s commercial datais reported in principal and does notinclude

84 CAETFA. Property Assessed Clean Energy (PACE) Loss Reserve Program Enrollment Activity. March 2018.
https: //www.treasurer.ca.gov/caeatfa /pace /activity.pdf

85 PA CENation. Residential and Commercial PACE Market Data. https://pacenation.us/pace-market-data/
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any reported energy savings. Although the market data on PACENation is not filterable by
state, estimating California’s share ofannual commercial principal is possible using the
various metrics they report. These metrics include the percentage ofinvestment
attributable to energy efficiency (35 percent), annual commercial investment in western
states ($105million investedin 2017),and total commercial investment thathas occurred
in California ($236.6 million, or 95 percent of cumulativeinvestment in western states).

o Extrapolating savings from loan principal am ount using private and publicly
available studies. Due to the lack of quality savings being reported publicly, the team
decided that until such datais available that savings should be extrapolated from
historical principal using savings units (kWh or therms) per dollarof principal invested.
The team sourced units per dollar of principal invested using data from an under-
development Lawrence Berkeley National Laboratory (Berkeley Lab) study. This detailed
three-year Berkeley Lab projectis analyzing PACEdata from energy efficiency projects
with a final report pending latesummerof2019. This study will report annual kWh and
therm savings by Berkeley Lab measure category and the average statewide dollar
principle perloan by measure category selected by Berkeley Lab. Until this publicly
availablereportis published, the team opted to temporarily use the results ofa private
detailed energy savings analysis ofa single PACE program to determine units per dollar
of principal invested by Berkeley Lab measure category.

e Forecasting PACE investment using homeowner im provement and repair
activity trends. The proportion of PACE financing used for energy efficiency measures
is a subcomponent ofthe retrofit market. Assuch, the analysis team used the Joint Center
for Housing Studies’ Leading Indicator of Remodeling A ctivity’s (LIRA) to project future
PACE investment. LIRA measures trends in national spending for improvements and
repairsto owner-occupied homes and isbenchmarked to historical estimates of
remodeling spending based on data from the Department of Housing and Urban
Development’s American Housing Survey. Figure 10is a graph using LIRA data that
showsimprovementand repair activity over time.

Figure 10: LIRA’s Historic and Forecast of National Improvement and Repair Activities

73



Homeowner Improvement and Repair Activity

,r.

,r.

Four-Quarter Moving Total in Billions

2019:02 (p)

Source: Joint Center for Housing Studies of Harvard University.
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March 2019. https://www.jchs.harvard.edu/research-areas/remodeling/lira

The forecastof PACE investment assumes that PACEmaintains its current share ofthe
energy efficiency financing market, and futureenergy efficiencysavings follow the trend
in improvement and repairactivity found in LIRA. Asillustratedin Figure 10,
improvement and repairactivities appear to increase over time as the building stock
increases and equipment turns over—with drops whererecessions occur. Notethat LIRA
doesnottrackcommercialimprovement and repair activities. Consequently,in these
calculations, the team assumes that the commercial market follows the same trend as the
residential market on the premise that the commercial market developed at the same
time as the residential market and, therefore, renovation rates are similar.

e Updatingratepayer program overlap assumption.? The PY 2014 Finance
Residential Market Baseline Study Report, prepared underthe direction ofthe CPUC,
included ahomeownergeneral population survey to capturea snapshot ofthe overall
landscape for energy efficiency financing for homeowners in California priorto the
rollout ofthe residential statewide finance pilots. The survey results documented a
baseline for key metricsas defined inthe 2013-2014 EM&V Finance Roadmap related to
energy efficiency financing for residential customers. Extrapolating the results ofthis
survey to the homeowner population in California found that “aboutone-fourth ofthe 7 .4
percent ofhomeowners who made an upgrade and used financing received an IOU rebate
— which means 1.9 percent of California homeowners used financing and received an IOU
rebate for their upgrades (Note that this excludes homeowners who used only credit cards
as their source offinancing).” The team opted to replace last cycle’s 4 percent utility
overlap assumption from Prop 39 data with the 1.9 percent figure from this study. As new
studies are published, the analysis team expects this assumption will be updated.

86 CPUC, Opinion Dy namics & Dunsky Energy Consulting. PY2014 Finance Residential Market Baseline Study Report
(VolumeII). March 2016.
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Extrapolation Approach

Using the data inputs and assumptions described in the previous section, the team used atop-
down extrapolation approach to estimate incremental savings. For the residential market, the
team’s approach consisted of the following steps:

1. Applyingthe percentage ofenergy efficiency funding to the annual incremental principal
to estimate total principal spenton energy efficiency.®’

2. Extrapolatinghistorical first-year savings by applying the percentage oftotal principal
per Berkeley Lab measure category and the units (kWh/Therm) sav ed per principal by
Berkeley Lab measure category to the estimated total principal spenton energy efficiency
in the previous step.®®

3. Forecasting futureinvestment and future savings by applying a growth rate based ona
linear trend line from LIRA’s historical improvement and repairactivity data.®

4. Adjustinghistorical first-yearsavings from step two and forecast savings in step three for
overlap with utility incentive programs to produce adjusted first-yearsavings.®

The team’s approach to forecasting the commercial market consisted ofthe following:

1. [Estimating California’s yearly energy efficiency financing by calculating the product of
annual commercial PACEfinancing in western states, California’s share of commercial
PACE financing in Western states, and the percentage ofoverall energy efficiency
investment.®'

2. Extrapolating historical first-year savings by applying the percentage oftotal principal
per Berkeley Lab measure category and the units (kWh/therm) saved per principal by
Berkeley Lab measurecategory to the estimated total principal spenton energy efficiency
in the previous step.%?

3. Forecasting futureinvestment and future savings by applying a growth rate based on a
linear trend line from LIRA’s historical improvement and repairactivity data. In these
calculations, the team assumes that the commercial market follows the same trend as the
residential market on the premise that improvement and repairactivities are primarily

87 PA CENation. Residential and Commercial PACE Market Data. https://pacenation.us/pace-market-data/
88 Private PACE Program Study.

89 Joint Center for Housing Studies of Harvard University.
Historical LIRA_Benchmark_Data_and_Input_Correlations_and_Weights_2018 Q4 (Excel File). Downloaded March
2019. https://www.jchs.harvard.edu/research-areas /remodeling /lira

90 CPUC, Opinion Dy namics & Dunsky Energy Consulting. PY2014 Finance Residential Market Baseline Study Report
(VolumeII). March 2016.

91 PA CENation. Residential and Commercial PACE Market Data. https://pacenation.us/pace-market-data/
92 Ibid. PACENation. Residential and Commercial PACE Market Data.
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driven by the health ofthe economy;theseactivities steadily increase over time as the
building stock increases and equipmentturns over, with drops when recessions occur.%

4. Adjustinghistorical first-yearsavings from step two and forecast savings in step three for
overlap with utility incentive programs to produce adjusted first-yearsavings.*

Figure 11 outlines how this extrapolation approach is configured in the program workbook. It
showsthe flow of data and information throughout the workbook.

93 Joint Center for Housing Studies of Harvard University.
Historical LIRA_Benchmark_Data_and_Input_Correlations_and_Weights_2018 Q4 (Excel File). Downloaded March
2019. https://www.jchs.harvard.edu/research-areas /remodeling /lira

94 CPUC, Opinion Dy namics & Dunsky Energy Consulting. PY2014 Finance Residential Market Baseline Study Report
(VolumeII). March 2016.
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Figure 11: PACE Program Analysis Methodology Diagram
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Forecasting Scenarios

The conservative and aggressive scenariosfor PACEfinancing attempt to model potential changes
in energy savings from changes in public policy by applying a modifierto the re ference scenario.
Atthistime, itis impossible to predict with a high degree ofaccuracy whether the legislature will
make further adjustments to the recently passed PACE consumer protectionlaws or how these
laws will affect PACE investmentin the future given that only investmentdata from the first half
of 2018 isavailable. The team’s literature review concluded that PACE administrators are actively
in discussions with legislative representatives on how to curtail the effects ofthislegislation.
based onthelimited data available, it appears to be having a greaternegative effecton investment
than what was forecast. Consequently, the modifiers used to determine energy savings under the
conservative and aggressivescenarios should be adjusted as necessary when more 2018 data
becomes available and when more is known about whether the legislature is willing to curtail
these consumer protection laws. Belowis a description ofthe assumptions made for each SB 350
forecasting scenario using what 2018 datais available and the understanding ofthe current
legislative landscape.

¢ Reference: Residential and nonresidential savings, extrapolated from 2015-2017
principal data, will follow the retrofit marketrepresented by the LIRA historichome
improvement and repairactivity trend line data.

e Conservative: PACEas a financing vehicle for residential and nonresidential properties
will be reduced by the recent consumer protection legislation, which makes PACElending
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more restrictive. A 30 percent modifier is applied to the reference case and was
determinedby the difference in investment from the first halfof2017 and the first halfof
2018.

Aggressive: PACEas a financing vehicle for residential and nonresidential properties
will be increased by a curtailment ofthe consumer protection legislation currently
limiting the use of PACE; the result is PACE will be more widely adopted in the
residential and nonresidential markets. A 20 percent modifieris applied to the reference
case and assumes that PACE’s total market share would increaseat an aggressive but still
far lower rate than pre-consumer protection legislation.

Areas to Improve

The team identified several areas for improvement for the Energy Commission to considerin the

next SB 350 update:

Improved reporting of savings from PACE providers. This analysis reveals that
the PACE financing program haslarge potential to achieve energy savings attributable to
SB 350. Thisreporting cycle’s estimates arean order of magnitude lower than the last
cycle dueto the absenceofa statewide standardized energy efficiency savings reporting
structure and consequently, low visibility in the components (i.e., Berkeley Lab energy
efficiency measure categories versus savings from solar) includedin historical savings
availableat the time ofthe last update.

Standardized estimates of m easure savings from PACE providers.To improve
future estimates ofincremental savings, publicly availableand verifiable savings data
from the PACE providersis necessary. The forecast would benefit from a common
engineering approach used across PACEproviders to estimate measure-level savings and
report thesesavings consistent with the Berkeley Lab measure categories.

Ongoing assessmentofregulatory impacts. The recent policy changes regarding
consumer protection may stagnate or continueto decrease energy efficiency investment
through PACEif theresultsinthe 2018 data are the beginning ofalong-term declinein
PACE origination. However, with only six months ofdata at thistime, thereisno
significant historical datato accurately determine ifthese trends will continue.Itisyetto
be seen if PACE administrators and legislators will work out a compromise that corrects
thelarger than expecteddecline in PACEorigination seeninthe early 2018 data. Future
updates will need to re-examine the policylandscapeand determine what,ifany,
adjustments are warranted from these recently passed policies as well as any legislation
that emerges before the next update.

Including other financing programs whenthey are determined to be viable in
the market. There are additional energy efficiency financing programs recently
launched by the CAEATFA or that are in the development process. Although they are not
mature enough to be considered now, future updates should examine whetherthese

programs are producing enough savingsto be addedto the analysis. As such, the
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following CAEATFA California Hub for Energy Efficiency Financing Pilot Programs 95
warrant ongoing tracking for futureinclusion consideration:

o Residential Energy Efficiency Loan Assistance Program
o Commercial Loans, Leases,and Energy Service Agreements Program

o Affordable Multifamily Finance Program

95 CAEATFA. California Hub for Energy Efficiency Financing Pilot Programs. Accessed March 2019.
https: //www.treasurer.ca.gov/caeatfa/cheef/index.asp
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CHAPTER 16:
Behavioral and Market Transformation —

Benchmarking

AB 802 directs the Energy Commission to create amandatory benchmarking and public
disclosure program for certain commercial and multifamily residential buildings; it also requires
making certain building-level energy use information available to building owners, agents, and
operators upon request.% The Energy Commission has proposed regulations that would
implement the benchmarking and public disclosure provisions of AB802.

The program will assist in achieving energy savings by providing better information about
buildings to prospective buyers or lessees, allowing policymakers and planners to be better
informed and helping energy service companies target theirservices. As local ordinances with
requirements exceeding the statewiderequirements (e.g., by requiring audits or retro-
commissioning, orby including smallerbuildings) become more common, energy efficiency

savings canincrease.%’

Program Overview

The Benchmarking and Public Disclosure (AB80298) program contains provisions requiring
utilities to provide wholebuilding energy use data accessto building owners on request and
directing the Energy Commission to develop regulationsfor benchmarking and publicdisclosure
of energy performancedata for certain buildings; these regulations areunder develop ment.
Giving decision makers access to actionable building performance data (along with a clear metric
for energy performance, such asthe ENERGY STAR scoreinthe US Environmental Protection
Agency’s ENERGY STAR Portfolio Manager99) is expected to result in cost-effective energy
efficiency improvements via behavioral, operational, and building improvements. Mandatory
statewide benchmarking first appeared in California in 2007 with the passage ofAB1103.100AB
1103required the owner or operator ofa nonresid ential building to disclose benchmarking
information for the building to a prospective buyer, lessee, orlender. AB802 repealed this
requirement. Other provisions in AB 802 shift the way utilities provide rebates and claim energy
efficiency savings by allowing programs to incentivize all energy savings, including those resulting

96 An earlier benchmarking program established under of AB 1103 (Saldafia, Chapter 533, Statutes of 2007) required the
ow ner or operator of a nonresidential building to disclose the benchmarking information ofthat building to a prospective
buyer, lessee, or lender.

97 At thistime, San Francisco, Berkeley, and Los Angeles have local ordinances requiring benchmarking, reporting, and
audits. Theincreased accessto building-level energy use information provided by AB 802 will make it easier for more
jurisdictions to createlocal ordinances.

98 Williams, Chapter 590, Statutes of2015

99 ENERGY STAR. PortfolioManager. April 2019. Available online at: https: //www.energystar.gov/buildings /facility-
ow ners-and-managers/existing-buildings /use-portfolio-manager

100 Saldana, Chapter 533, Statutes of 2007
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from a building being brought up to code,'°* and energy efficiency achieved through behavioral
and operational efficiencyinterventions. AB802 also allows the Energy Commission to receive
account-level energy use data from utilities.

Proposed Regulations

The Energy Commission proposed regulations that would implement the benchmarking and
public disclosure provisions of AB802. The regulations would require the owners of most
commercial and residential buildings larger than 50,000 squarefeet to reportbuilding-level
energy performanceinformation to the Energy Commission annually ; commercial buildings
would beginin 2018 and residentialin 2019. The Energy Commission would publish this
information on a public website. The increased availability ofenergy performance information
would help:

e Potential buyers and lessees better understand buildings they are considering purchasing
orleasing

e Policymakers and plannersmake better-informed decisions

e Energy service companies targettheir services

Under the proposed regulations, local jurisdictions with benchmarking and public disclosure
ordinances would be allowedto apply to the Energy Commission for a determination that would
exempt building owners who report to alocal jurisdiction from also reporting to the Energy
Commission.

Assessment and Opportunities for Improvement

Once the program hasbeen implemented, the Energy Commission will analyze the results and
consider program enhancements, which couldinclude the following:

e Expandingthe population ofbuildings included in the program —e.g., by decreasing the
minimum building size (currently 50,000 square feet).
e Requiringactionbeyond benchmarking and reporting—e.g., by requiring building owners

to complete energy audits. San Francisco, Berkeley, and Los Angeles '%?

allrequire energy
auditsin addition to benchmarking. Other cities,such as Long Beach and Santa Monica,
routinely conduct energy auditsfor municipal buildings and operations,but they are not

necessarily required to do so by legislation.%3

Support for Local Programs

San Francisco, Berkeley, and Los Angeles have ordinances requiring benchmarking, reporting,
and audits. Energy savings from these early adopters arenot estimatedin thisreport but will be

101 Prior to AB 802, utility rebate programs could only claim savings for above-code improvementin repair-eligible
equipment.

102 kW Engineering. Energy Benchmarking, It’s the Lawin California. Here’s What you need to know. May 4, 2018.
http://wwwkw-engineering.com/energy-benchmarking-california-ab8o2

103 US Mayors. Energy Audits — Municipal and Commercial Buildings. January 2018. http://www.usmayors.org/wp-
con tent/uploads/2018/01/Energy-Audits- -Municipal-and-Commercial-Buildings.pdf
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considered in future updates. Increased access to building-level energy use information will make
it easier for jurisdictions to create theirown ordinances. Aslocal ordinances with requirements
exceeding the statewide requirements (for example, by including smaller buildings or by requiring
audits or retro-commissioning) become more common, the Energy Commission’s role could shift
from the implementerofthe statewide program to an advisor to local governments on the
following matters:

e Designing and implementing abenchmarking and disclosure program
e Aligning datatransfer protocols with state and national standards

e Encouragingbuilding owners to go beyond what is required for compliance
(benchmarking or completing an audit) to performing retro -commissioning or
implementing cost-effective improvements to buildings and equipment

Buildings Affected

The program will require the owners of commercial buildings larger than 50,000 square feet and
residential and mixed-use buildings larger than 50,000 square feet with more than 16 utility

accounts to report building and energy use information to the Energy Commission annually.

Updates Relative to Previous Study

The analysisteam did not change the methodology from the previous study. The Energy
Commission can use the updated program workbook to incorporate any new program data that
may be used to update the savings estimates for this program. Refer to the previous Senate Bill
350:Doubling Energy Efficiency Savings by 2030, Appendix A13 Benchmarking, for more detail

onthe analysis conducted for this program.

Methodology Description

The analysis team derived benchmarking program savings for SB350 usinga top-down
extrapolation approach to determinethe savings potential. It is not straightforward to estimate
the savings attributableto the benchmarking program because the proposed regulations do not
require building owners to take any action to reduceenergy use; the regulations would only
require building owners to report energy performance information to the Energy Commission.
However, the increased visibility ofbuilding energy performance the program provides may drive
building owners and tenants to reduce energy use, either by making behavioral and operational
changes or through building improvements.

The team used the following steps to quantify potential energy savings:
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e Quantified IOU electricity sales as a portion of statewide electricity sales'®4to estimate
the portion of statewide energy consumption in commercial and residential buildings 1°5in
IOU territories.

e Quantified energy savings from IOU efficiency programs.1°6

¢ Divided energysavings by consumption to estimate percent savings from current
participation in efficiency programs.

e Assumed that participating in the benchmarking program would causea doubling ofthe
savings expected from participatingin IOU energy efficiency programs in those buildings
subject to the statewidebenchmarking and public disclosure program not already subject
to alocal mandatory benchmarking and publicdisclosureordinance. These local
mandatory benchmarking and public disclosure ordinances have more stringent
requirements than the proposed statewide program.

e Estimated affected floorareabased on the proposed regulations; the regulations only
include commercial buildings larger than 50,000 square feet and re sidential buildings
larger than 50,000 square feet with more than 16 utility accounts.

e Calculated consumption expected to be avoided due to the statewide program .

e  Multiplied the estimated savings rateby the estimated consumption in buildings subject
to the program but notto local programs.

Forecasting Scenarios

Based onthisinformation, the team madethe following assumptions for the threescenarios:

¢ Reference case: Theteam estimated savings by first aligning savings with Energy
Commission projections through 2021. Beyond 2021, an aggregatewhole building savings
rateincreases by 2 percent per year. This savingsrate is an aggregaterate ofsavings that
canbe expected to be attributed to the benchmarking program. This savings rateis
somewhat lowerthan other recent studies'©7-1°8 due to expected overlap between
programs and difficulties with attributing savings to benchmarking as distinguished from
other programs. This is somewhat conservative comparedto other studiesin other cities
and jurisdictions, which show confirmed savingslevels of 6 percent or higher.

e Conservative case: The team assumed a whole building average savings rate of1
percent.

e Aggressive case: The team assumed that year-over-yearsavings improvements could
increase after certain durations of participation in the program; whole building savings

104 California Electric Utility Service Areas. July 18.
2 017http://Wwww.energy.ca.gov/m aps/serviceareas/electric _service areas.html

105 US Energy Information Administration. California Portfolio Overview. July 18, 2017. Available online at
https: //www.eia.gov /state /?sid=CA #tabs-2

106 California Energy Efficiency Statistics. Rolling Portfolio. July 18,2017. Available online at
http://eestats.cpuc.ca.gov/Views/EEDataPortal.aspx

107 Meng, Ting, D. Hsu and A. Han 2016. “Measuring Energy Savings from Benchmarking Policiesin New York City,”
2016 ACEEE Summer Study Proceedings, American Council for an Energy Efficiency Economy, Washington, D.C.

108 Mims, Natalie, et. al. 2017. “Evaluation of U.S. Building Energy Benchmarking and Transparenc7y Programs:
Attributes, Im pactsand Best Practices,” Lawrence Berkeley National Laboratory, April 28, 2017.
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areincreasedto 4 percent. Thisincreaseis based on ascenarioin which, given more time
to assessthe opportunities suggested by benchmarking data, building owners and
operators would be betterequipped to make more aggressive, more impactful decisions,
which could lead to increased energy savings.

Areas to Improve

For benchmarking and market transformation programsin general, the team recommends more
data collection and monitoring ofthese programs at different stages, including the first year and
the first 3 years, and subsequently tracking progressthroughout program maturity. This category
of programs may also require extra care to properly account for savings overlap to ensure that
benchmarking and public disclosure savings are not double counted . For the Benchmarking (AB
802)program, the team recommends the following:

Astheresultsofbenchmarking and data disclosurerequirements becomeavailable,
compareto initial estimates and update savings projections as appropriate.

Verify the current approach to savings allocation. All savings anticipated to be generated
through benchmarking and data disclosurerequirements are currently allocated to the
benchmarking program itself. In practice, much ofthose savings are expectedto be
realized through other analyzed programs.Inparticular,ahigh percentage of
benchmarking savings are expected to be realized through the implementation of
behavioral, retro-commissioning, and operational savings (BROS) measures.

Leveragemore California-specificbuilding stock data and assumptions.
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CHAPTER 17:

Behavioral and Market Transformation —
Behavioral, Retro-commissioning,
Operational Savings

The ideabehind Behavioral, Retro-commissioning, Operational Savings (BROS) is to give energy
customers greater accessibility to their energy datato better understand their energy usage and
influence them to become more energy efficient. Energy customers can accomplish this through
energy efficiency improvements, such as purchasing moreefficient technologies, or by changing
behavior that affects building energy usage, including shifting appliance and equipment use to
off-peakhours'® and turning offenergy measures when not needed. Changes in behavior have

been shown to provide quantifiable effects on energy consumption.

Retro-commissioning (RCx)is checking that equipment was installed correctly, like the ducts of
an HVACsystem. It helps discover ways to capture energy savings in existing buildings.
Operational savings improvethe operation ofa building’s equipment by offering certifications
and training. Effective building operations have a significant impact on energy use for multifamily

and commercial buildings

Program Overview

The BROS category consists of energy efficiencymeasures that achieve energy savings through
behavioral, retro-commissioning, and operational savings as defined in the 2018 PGstudy.!'°
BROS programs target changes that resultin energy savings (e.g., changes in thermostat
setpoints), improvements that result in accomplishing the same work more efficiently (e.g., space
cooling), or reducing/eliminating energy use without relying on installing new energy efficient
technologies.

BROS affect all market sectors depending on the specific program target. Existing buildings are
targeted more than new construction, where operational changes can result in energy savings
without requiring expensive retrofits or equipment upgrades.

Updates Relative to Previous Study

The analysis team did not change the methodology from the previous study. The Energy
Commission can use the updated program workbook to incorporate any new program data that
may be used to update the savings estimates for this program. Refer to the previous Senate Bill

109 Load shifting may save energy, too, such aspre-cooling.

110 California Public Utilities Commission. “2018 Potential & Goals Study.” June 2017. Available online at:
http://www.cpuc.ca.gov/General.aspx?id=6442452619
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350: Doubling Energy Efficiency Savings by 2030 report, Appendix A14 BROs, for more detail on
the analysis conducted for this program.

Methodology Description

The team performed a top-down extrapolation approach using the following energy savings
analysis to attribute to BROS measures. This analysis assumed no gas savings from POU
programs because almost all POUs (including Los Angeles Department of Water and Power,
LADWP and SMUD) provide electricity only.'** For POU electricity savings, the analysis consisted
of the following:

o This analysis assumed no savings from BROS programs until2018 becausemost ofthe
POUs (includingthe two largest, LADWP and SMUD) do not yet have many BROS
programs, such as Building Energy Management and Information Systems (BIEMS) or
Business Energy Reports (BERs).

e For2o018and2019,thisanalysis assumed savings from Home Energy Reports (HERs),
Building Operator Certification (BOC), and Industrial Strategic Energy Management
(SEM) in alignment with the POU Potential Study’s assessed program list. 112

e For2020-2030, this analysis assumed that all POU BROs programs would have similar
savings as IOU BROs, adjusted for population—i.e., multiplied by 0.33 based on 25
percent ofthe population in POU territories and 75 percent in IOU territories.!'3

Forecasting Scenarios

Based onthisinformation, the team madethe following assumptions for the reference,
conservative, and aggressive scenarios.

¢ Reference case: This analysisidentified the following sourcesof BROs:

o Savingsfrom POU programs using the same BROS measures as the 2018 PG
study, as described above.

e Conservative case: The conservative scenario reduced savings from all programs
compared with the reference scenarioby 50 percent by 2029, starting from year 2021.
This scenario reflects the possibility that BROS energy savings will decline percustomer
in the future becauseother SB350 initiatives will reducetotal energy use.

o Assumed the same savings as the reference scenariofrom 2015to 2020, because
many SB 350 initiatives are projected to be ramping up until 2020.

o By 2029, assumed that savings would be 50 percent ofthe energy savings from
the BROS reference prediction for 2029. Using industry judgement, this analysis

111 The City of Palo Alto Utilities (CPAU) provides gas, but thisutility isrelatively small. For example, CPAU’s electricity
savings made up 1 percent of POU savings (Energy Efficiency in Public Power, 2017), so approximately 0.25 percent of
statewide savings.

112 Sathe, Amul (Navigant), Wikler, Greg (Navigant), Cullen, Gary (Anchor Blue LLC), Penning,Julie (Navigant) 2018.
Publicly Owned Utility Electricity Savings Projections. California Energy Commission

113 CPUC presentation, “Customer and Retail Choice in California,” Nicolas Chaset, May 10,2017. Available at:
http://energy.nv.gov /uploadedFiles/energynvgov/content/Programs/TaskForces/2017/Agenda%20item %204%20 -
% 2 0California%z20Presentation.pdf
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selected 50 percent to represent the lower limit of what was consideredto be
feasible for reduced energy savings opportunities for BROS.

o Developedasmooth curvefor energy savings from 2021through 2029 usingthe
difference in BROs from 2020 through 2029 and dividing this value by 10y ears.

e Aggressive case: This analysis identified the following:

o Forthe POUs, this analysis assumed that BROS would increaseat the same rate
as IOU BROS. Foreachyear, the team tookthe ratio of IOU savings under the
aggressive scenario to IOU savings in the reference scenario and multiplied this
ratio by BROS from POUs under the reference scenario.

o Additional savings from HER (beyond the 2018 PGsavings) from increasing the
penetration rateby an additional 12.5 percent statewide (from 37.5 percentto 50
percent) through a smaller control group

Areas to Improve

For market transformation programs in general,the team recommends more data collection and
monitoring ofthese programs at different stages, including the first year and the first 3 years, and
subsequently tracking progress throughout program maturity. This category of programs may
also require extra care to properly account for savings overlap to ensure that other programs or
savingsreductions arenot double counted. For the BROS program, the team recommends the
following:

e AsBROS measures becomemore widely available, update marketpenetration estimates
as appropriate.

e Refine assumptions on program implementation and uptake rates, as several ofthe
potential BROS efficiency measures are not availablein California.

e Collect moredataonIOUand POU programs with measures pertaining to BROS
implementations.

e Change the analysisifprogramsbecome partofthe utility program savings portfolio.
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CHAPTER 18:
Behavioral and Market Transformation —

Energy Asset Rating

The Energy Commission Existing Buildings Energy Efficiency Action Plan calls for standardized
energy assetratings for both residential and nonresidential buildings.''* An asset rating is a
method of quantifying the efficiency potential ofa building itself, independent of the number of
occupants and their behavioral choices. By including an asset rating as part ofreal estate listings
orinformation for abuilding owner, one can factorthe behavior-independent energy costs ofa
buildinginto their decision-making and amend theirbehavior to achieve their full energy
efficiency potential. The factors affecting underlying efficiency potential include the envelope ; the
heating, cooling, ventilation, and hot water systems ofthe building; the installed lighting and
major appliances; and any offsetting electrical power produced by onsite renewable systems.
Energy savings that can be directly attributed to an energy asset rating arebehavioral, whereas
any measures implemented due to knowing and acting on the rating is attributable to that specific

program.

Program Overview

The Energy Asset Rating program consists oftwo similar but separately funded programs: the
California Home Energy Rating System (HERS) Whole House program and the Nonresidential
Energy Asset Rating program (a potential program not currently established). Both programs are
designed to determine an asset rating of new and existing buildings that measures building
performance decoupled from operational details such as operating hours and building controls.
Energy asset ratings characterize the major energy uses ofthe building through surveying and
energy modeling. The program also provides some level ofinformation on recommended

efficiency measures to improve building performance.

While the residential HERS Whole House program hasbeen active for several years, the
Nonresidential Energy Asset Rating program completed a pilot phasebut was not fully rolled out
to the marketplace. The rating aspects ofthe residential HERS program are assumedto be
capturedin existing Demand Forecast estimates; therefore, the residential HERS savings are not
included inthe SB 350 incremental savingsfor the reference case. The measure-specific aspects of
HERS such asductsealingand other tests are included in the Title 24 program estimates.

There are national programs, such as the American Society of Heating, Refrigerating and Air-
Conditioning Engineers’ Building Energy Quotient (eQ) program, and Ireland, Portugal,and

114 California Energy Commission. 2016 Existing Buildings Energy Efficiency Action Plan Update - Final. Strategy 1.4,
Adopt Uniform Asset RatingstoCompare Building Properties. December 2016.
http://docketpublic.energy.ca.gov/PublicDocuments/1 6-EBPo1/

TN214801_20161214T155117_Existing_Building_ Energy_ Efficency_Plan_Update_Deceber_2016_Thi.pdf
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other countries have developed and implemented programs to develop assetratings for
commercial buildings.

Nonresidential Energy Asset Rating

Aspartofa comprehensive program (to achieve greaterenergy savings in existing residential and
nonresidential buildings, The Energy Commission,as part ofthe AB 758""® comprehensive
program developed and implementeda pilot program in 2012 to develop a protocol for asset
ratings. The program had several goals:

e Ratetheinherent energy efficiency ofthe commercial building’s envelope, lighting, and
HVACsystemsrelative to code and existing commercial building stock

e Provide ametricrelating to the financial implications ofa building’s energy efficiency

e Communicate the importance ofzero net energy buildings as a reference point for
California’s energy policy

¢ Communicate abuilding’s potential for an improved energy efficiency infrastructure by
comparing performanceto other buildings of similar type and location

e Be areasonably priced rating for building owners to obtain

The program complements an operational rating, such as ENERGY STAR. ENERGY STAR bases
ratings on actual energy performance (bills), while the Nonresidential Energy AssetRatingis
intended to normalize for operational effects and provide insightsto relative building
performance and potential energy efficiency capital improvement projects. The team estimated
savings for Energy Asset Rating to be avery small percentage ofthe entire building sector; as
such, any overlap with benchmarking savings is assumed to be negligible.

A key distinction between energy asset ratings and otherefficiency programsis that onsite PV and
cogeneration systems could potentially be considered an asset,as they provide persistent savings.
For this estimate, the analysis only considers energy efficiency aspects; however, the program
may have additional benefits. The program was suspended afterthe pilot due to funding
availability but shows promise and is well-aligned with other programs and Energy Commission
goals.

The Nonresidential Energy Asset Rating Program would affect most commercial building types,
except for some buildings with processloads, including labs, data centers, and likely refrigerated
warehouses, grocery stores, and hospitals. Mixed -use buildings could fall into the scope but would
require additional research to adequately define the reference point and the required building
inputs. Table 9 shows the planned scope ofthe nonresidential energy asset rating program.

Table 9: Proposed Nonresidential Energy Asset Rating Building Type Classification

L. Use Modified DOE | New Modeling
Use Existing DOE

Proposed Building Types o Reference Prototype
Reference Building . .
Building Required

115 AB 758, Skinner, 2009. Energy Audit.
https://leginfo.legislature.ca.gov /faces/billNavClient.xhtml?bill id=20
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Large Office X

Medium Office X

Small Office X

Data Processing/Computer Center X

Lab/R&D Facility X
Quick Senice Restaurant X

Full Senice Restaurant X

Bar/Tavern/Nightclub/Similar X

Supermarket X

Convenience Store X

x

Standalone Retail

Strip Mall X

>

Refrigerated Warehouse

X

Unconditioned Warehouse

Conditioned Warehouse X

Small Hotel

Large Hotel

Primary School

X X [X X

Secondary School

College or University X

Religious Assembly

Health/Fitness Center

Theater/Performing Arts

Library/Museum

Conference/Convention Center

Other Recreational/Public Assembly

Senice

XX XX XXX |X

Assembly/Light Mfg.

x

Police/Fire Stations

Source: Crow e, Hlliot, et. al. 2012. California’s Commercial Building Energy Asset Rating System (BEARS): Technical
Approach and Design Considerations, ACEEE 2012 Summer Study Proceedings.

The program would excludesome buildings due to the lack ofavailable protocols necessary to
establish the 100 point reference on the scale. The precise scopeofthe program would depend on

the willingness ofthe different building sectors to embrace the rating program.

Using a cross-reference comparison between the IEPRbuilding stock and the included building
type, the commercial asset rating program would affect an estimated 90.7 percent of commercial
building stock greater than 50,000 square feet. The team used this estimate to normalize savings
against AB 802 program savings. The analysis applied a similar area estimateto the building
stocklessthan 50,000 square feet, which applies to the assetratings program but not the AB8o2
regulation.
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Residential Energy Asset Rating

The HERS program consists oftwo functions: to provide a certified authority to perform field
verification ofcode requirements for Title 24 new construction, and to conduct the necessary field
data gathering and energy modeling to generate a whole house rating for the building. Because
the whole house rating element is voluntary and not required for new construction or for existing
buildings or at the time ofsale, the team expects the participation ratefor the rating aspect to be
low. The benefits of HERS field verification for building attributes such as duct sealing, air
leakage tests, and HVACsystem tests are assumed to be wholly incorporatedin the Title 24
program benefits.

For this analysis, a participation rate for residential ratings, combined with the energy savings
level,is estimated to be 50 percentofthe participation rate for commercial energy asset rating
programs. Ifthe Energy Commission modified the program in the future to requireratings, the
participation rate would be much higher. With the lackofavailable data, the analysisestimates
the savingsrate per building in the same manner as the commercial asset rating program
described above,combined with the Energy Commission’s benchmarking assumptions and
calculations. Because the program is voluntary and affects the homeowner primarily for newly
constructed buildings, is the team analysis assumes that existing buildings will not receive a
rating.

The HERS program affects only newly constructed single-family buildings. Through interviews
with HERS raters, the analysis team determined that the whole houseratingis not typically
performed for existing buildings, even at time ofsale.

Updates Relative to Previous Study

The analysis team did not change the methodology from the previous study. The Energy
Commission can use the updated program workbook to incorporateany new program data that
may be used to update the savings estimates for this program. Refer to the previous Senate Bill
350:Doubling Energy Efficiency Savings by 2030 report, Appendix A15 Energy Asset Rating, for
more detail on the analysis conducted for this program.

Methodology Description

The team performed a top-down extrapolation approach using the following calculations and
assumptionsto projectthe energy savings potential from 2015 through 2029:

e Determinedthe floor area applicable to the asset ratings program by analyzing the
existing building stockby end use and comparing it to the total building stock used in the
Energy Commission’s AB 802 program assumption. This resultsin an estimated 90.7
percent ofthe building stock applicableto the asset ratings.

e Assumedthe weighted averagebuilding stock EUl matchesthe AB802 program
assumptions.

o Identified affected building ty pes and building stock. The estimateincludes office, retail,
restaurant, warehouse, school, and hotel buildings and excluded high rise residential,
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grocery, hospital buildings, and otherbuildings with significant process loads (labs, data
centers).

e Collected the distribution of nonresidential floor areaby building type and size from the
2012 CBECS'"® to determine what fraction offloor area by building typeis expectedto be
contained within buildingslarger than 50,000 squarefeet.

e Extracted nonresidential building electricity and gas EUIs from the CEUS.!'7 To account
for the age of the CEUS data, the team updated the valuesaccording to the ratio ofenergy
use data captured by the 2012 CBECS and 2003 CBECS!!8 for each combination offuel
and building type.

e Assumed forbuildingslargerthan 50,000 square feet, for which benchmarking and data
disclosure will be requiredby AB802, that Nonresidential Energy Asset Rating would
increase ENERGY STAR-predicted savings by 50 percent (assumption is that savings
would increasebut at adiminishing rate due to benchmarking data already being
available).

e Assumed forbuildings between 25,000 square feet and 50,000 squarefeet that
Nonresidential Energy Asset Rating would be the only form ofbenchmarking and
estimated savings equivalent to ENERGY STAR-predicted savings.

e Calculated thatthe savings ratefor the commercial building stock due to asset ratings will
be 50 percentofthe savingsrateofAB802.

e Calculated thatthe savings ratefor the commercial building stocknot subjectto AB8o2
will twice that ofthe buildings that overlapwith AB8o02.

e Assumed only new construction residential building stockis applicablefor the HERS
program, as thereis no established process in place for linking ratings to time ofsale or
other existing buildings.!*9

e Forresidential ratings, estimated an average EUI of29 kBtu/square feet for California
single-family construction'2® distributed to 80 percent electricity and 20 percent gas.

e Assumeda 2 percent program uptake rate for the full market potential.

e Assumed the savingsrateeffectivelyincorporates the overlap between asset ratings and
other programs.

Forecasting Scenarios

Based onthis information, the team madethe following assumptions for the reference,

conservative, and aggressive scenarios.

116 US Energy Information Administration. “2012 CBECS Survey Data.” Available online at:
https: //www.eia.gov/consumption /commercial/data/2 012

117 Ttron. California Commercial End-use Survey. May 2017. Available online at:
http://capabilities.itron.com /CeusWeb/Default.aspx

118 US Energy Information Administration. Available online at: “2003 CBECS Survey Data.” Available online at:
https: //www.eia.gov/consumption /commercial/data/2003/

119 Interview with Brian Selby, experienced H ERS rater with in-depth knowledge and experience at the building
departmentlevel.

120 Energy Information Administration. 2009. Household Energy Use in California,
https: //www.eia.gov/consumption /residential /reports/2 009/state briefs/pdf/ca.pdf.

92


https://www.eia.gov/consumption/commercial/data/2012
http://capabilities.itron.com/CeusWeb/Default.aspx
https://www.eia.gov/consumption/commercial/data/2003/
https://www.eia.gov/consumption/residential/reports/2009/state_briefs/pdf/ca.pdf

For all scenarios: The team assumedthat the building types affected do notinclude
restaurants, grocery, refrigerated warehouses, and hospitals, adjusting the total building
stockto 90.7 percent ofthe AB802 commercial building stock. The aggregatebuilding
EUI across the building stock matches the Energy Commission’s AB 802 assumptions.
Reference case: The team applied similar assumptions to the AB 802 analysis for
savingsrate across the building stock. The asset ratings program is complementary to the
AB 802 benchmarking program, so the savingsratefor buildings that overlap with AB
802 (greater than 50,000 square feet, affected building ty pes) is assumed to be 50
percent that of AB8o2 for the reference case. For buildings less than 50,000 square feet
where thereisno overlap, the saving rate (percent) per square foot ofbuilding stockis
assumed to be equal that of AB802. The team assumed a 2 percent per yearuptake in the
program savings due to increased adoption and more effectiverealization of program
savings through implementing capital improvement projects. For HERS system whole
house ratings, to estimate savings potential for the rating itselfindependent from Title
24, Part 6 code requirements, the team assumed an effective penetration rate that
increases at 2 percent peryear beginning in2018.

Conservative case: The team assumed that the uptake rate reduces from 2 percentto 1
percentyear over year to reflect a more conservative adoption rate. Moreover, the
program savings are not expected to begin until 2020, as opposed to 2018 for the
referencecase. The conservative case reduced the implementation rate for HERS ratings
as well. For residential ratings, the team reduced the penetration rate.

Aggressive case: The team assumed there is a 5 percent per year uptakein the program
savings due to increased adoption and more effectiverealization of program savings
through implementing capital improvement projects. The team assumed that the savings
rate for buildings applicableto the asset rating program is 75 percent ofthe AB802
savingsrate. For residential ratings, the team increased the penetration rate.

Areas to Improve

For market transformation programs in general, the team recommends more data collection and

monitoring ofthese programs at different stages, including the first year and the first 3 years, and

subsequently tracking progress throughout program maturity. This category of programs may

also require extra care to properly account for savings overlap to ensure that benchmarking and

public disclosure savings are not double counted. For the Energy Asset Rating program, the team

recommends the following:

Compare any collected data to initial estimates and update savings projections as
appropriate.

Determine the likelihood and timeline that the Nonresidential Energy Asset Rating
program will be implemented.

Establish a procedure to link asset rating scores with voluntary efficiency upgrades driven
by this program.

Collaboratewith stakeholders from the real estate marketto address known concerns and
identify potential issues and resolutions.
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e Determine if asset ratings willhave an effect on property valuation.
e Determine howreceptive the building owners are to applying building asset ratings to
their building stocks.
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CHAPTER 19:
Behavioral and Market Transformation —

Smart Meter and Controls

Utilities have begun deploying advanced metering infrastructure (AMI) to enable two-way
communications with their customers. Thereare numerous aspects of AMI that can contributeto
energy savings, including what are referred to as smart meters. The smart meter may be able to
communicatethrough the internet with devices in the building that are connected as part ofthe
Internet of Things (IoT). For example, the air conditioner can be sent a signal to operate
minimally when the electricity rates are abovea threshold, orthe clothes dryercanbe set to run
as soonasthe electricity ratedrops below a desired level. This communication would result in
bothload shifting and energy savings.

Although smart meters have been widely installed across California, they havenot been the focus
of specific energy efficiency programs, and much ofthe potential ofthese devices remains
unrealized.''8 Most ofthe energy savings from using smart meter data are captured in the
previous category ofbehavioral and market transformation programs. The focus ofthis section s
automating appliances and other loads in a building by communicating with a smart meter.

Program Overview

The smart meter and controls program is intended to use the smart meters that have been
installed in Californiato encourage reduced energy consumption by providing consumers with
real-time information on the costs associated with energy consumption at that time. As energy is
reduced during peakload periods, someofthe load may be shed to lower periods, saving the
consumermoney and saving energy consumption via a direct, IoT, or otherwise-connected device.
Smart meters can be installed on electric, gas, and water meters.

While not an established program, thereis supporting evidence to suggest that implementing a
smart meter and controls program can result in energy savings.As of2015, over 8o percent of
metersin California are listed as AMI electricity meters. These meters enable variable rate

structures,demand response, and improved customer feedback and control .12

Asthe smart meter market develops, there is potential for feedbackto includehistorical baseline
information and the control ofenergy consumption in a way thatreflects the time dependent
valuation (TDV) ofthe energy consumed. This communication will be automatic, but the
decision-making will initially be made by the consumer rather than the utility. Utilities, however,
have chosen to incentivize this through programs to encourage reduced demand peaks, lower
overall energy consumption,and lower overall TDV for the consumption profile in some

121 Walton, Robert. “How sm art metersare changing energy efficiency in California.” Utility DIVE. December 9, 2015.
http://www.atilitydive.com /news /how -smart-m eters-are-ch anging-energy-efficiency-in-california/4 104 89/
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circumstances. PG&E uses this to encourage peak reduction through its SmartRate rate plan,'??
with an incentive oflower overall rates predicated on the consumer reducing electricity usage on
certain days of peak demand; the utility is limited to selecting 15 peakdemand days peryear.!23

Smart meters are effectively the enabling technology needed to create behavioral programs. This
means there is a potential for substantial overlap with the BROs program. For thisreason, the
team hasadopted anarrowinterpretation of smart metering; thatis, the employment ofa direct,
IoT, or otherwise-connected device. Energy efficiency opportunities thatinvolve semi-active or
ongoing participant decision-making fall outside the scope ofthis definition (such opportunities
areincluded inthe BROs program). Additionally, as part ofthis analysis, the team only
considered smart meter-based interventions that reduce energy consumption (not interventions
that only shift demand).

Residential buildings are candidates for smart meter savings becausethey generate a relatively
highlevel ofdiscretionary energy consumption. Thereis opportunity for smartmetersavingsin
nonresidential buildings as well. For example, a facility manager may choose to reduce light levels
when the energy cost crosses a threshold, evenifthere isnota demand response event occurring,
Insome cases, building automation system (BAS) controls may facilitate action that enables
automated smart meter savings; in other cases, BAS capabilities may determine the necessary
efficiency intervention without the need for smartmeterinput at all.

Updates Relative to Previous Study

The analysis team did not change the methodology from the previous study. The Energy
Commission can use the updated program workbook to incorporate any new program data that
may be used to update the savings estimates for this program.Refer to the previous Senate Bill
350:Doubling Energy Efficiency Savingsby 2030 report, Appendix A16 Smart Meterand
Controls, for more detail on the analysis conducted for this program.

Methodology Description

The team performed a top-down extrapolation approach using the following calculations and
assumptionsto projectthe energy savings potential from 2015 through 2029.

e Evaluated smart meter and controls potential for buildings ofall ty pes and sizes. The
source ofexpected energy savings is reduced consumption associated with the automatic
response of [oT or otherwise connected devices to smart meter feedback.

e Extractedfloorareadatabybuilding type from the IEPR building stockdata.For
multifamily buildings, IEPR data captures the number ofhouseholds. To convert the
number of multifamily households, the analysis team followed the same assumptions

122 https://www.pge.com/en US/residential/rate-plans/rate-plan-options/smart-rate-add-on/smart-rate-add-on.page

123 PG&E. “Discover SmartRate: Determine if SmartRateisright for you.” Accessed in May 2017. Available online at:
https: //www.pge.com/en US/residential/rate-plans/rate-plan-options/smart-rate-add-on /discover-smart-rate/discover-

smart-rate.page?
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used by the 2016 impact analysis report:*2426 percent of multifamily households are high
rise units with a floor area 0f1,248 square feet; the remaining households are contained
within 6,960 square feet, two-story, 8 dwelling buildings (870 square feet perunit). For
single-family homes, 45 percent are assumed to be 2,100 squarefeet and 55 percent are
assumed to be 2,700 squarefeet.

e Extracted commercial building electricity and gas EUIs from the CEUS.'25 To account for
the age of CEUS data, values wereupdated according to the ratioofenergy use data
capturedby the 2012 CBECS'2¢ and 2003 CBECS.127 The analysis calculated ratios for
each combination offuel and building type.

e Extractedresidential building electricity and gas EUIs from the California statewide
RASS for 2009.128

e Madeassumptions dueto thelackofdataavailability related to the potential for smart
meter and controls, as well as the general indication that demand and time -of-use
response interventions arethe focus area for the technology.

o Energy savings from smart meterand controls will not begin to be realized until
2020.

o Approximatesavings willincreaseto approximately 0.5 percent for electricity and
0.25 percent for natural gas for 5 years then flatten out after that. A logarithmic
fit is applied to determine savingsby year.

o Startingin 2020, an additional 2 percent ofbuildings will begin to realize savings
via smart meter and controls each year.

e The team assumed one year for the EUL of real-time programs, so cumulative savings
were the same as annual savings.

e Real-time feedback primarily affects electricity savings because California’s AMI
infrastructurehasbeen installed for electricity. However, some electricity-savings
measures can providesmall ancillary gas savings. The team used the 2018 PG
assumptions for gas savings for the two programsincluded in that study: zero for the in-
home display program and 1.5 million therms by 2029 (under the referencescenario) for
the web-based portal program.

The team analyzed energy savings attributed to smart meter and controls primarily based on

results from the BROs program. This analysis delineated energy savings that have been captured

124 NORESCO; Nittler, Ken. “Im pact Analysis: 2016 Update to the California Energy Efficiency Standards for Residential
and Nonresidential Buildings,” 2015.

125 Ttron. California Commercial End-use Survey. May 2017. Available online at:
http://capabilities.itron.com /CeusWeb/Default.aspx

126 US Energy Information Administration. “2012 CBECS Survey Data.” Available online at:
https: //www.eia.gov/consumption /commercial/data/2 012

127 US Energy Information Administration. Available online at: “2003 CBECS Survey Data.” Available online at:
https: //www.eia.gov/consumption /commercial/data/2003/

128 DNV -GL. “California Statewide Residential Appliance Saturation Study.” 2010. Available online at:
https: //webtools.dnvgl.com/rass2009 /
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by the 2018 PGstudy, whichare assigned to the AAEEbaseline, from the energy savings that can
be counted asincremental for SB350.

Forecasting Scenarios

Based onthisinformation, the team madethe following assumptions for the reference,

conservative, and aggressive scenarios.

e Reference case: This analysis assigned 2018 PG reference savings fromIOU real-time
programs to the baseline forecast. The 2018 PG study includes two residential programs:
in-home display real-time feedback and web-based portal real-time feedback. For the SB
350 incremental savings, the team added savings from POU programs based on the
assumption that POUs would launch similar real-time programs as the IOUs beginning in
2019.

o For2o019through 2029, this analysis assumed the POUs’savings were the same
as the IOUs’ RCx savings, adjusted by population—i.e., multiplied by 0.33based
on 25 percent ofthe populationin POU territories and 75 percent in IOU
territories.?29

o The teamdid notinclude other real-time programs(beyond those in the 2018 PG
study)becauseofthe potential for overlapwith otherresidential behavioral
programs or overlap with commercial BROs programs.

e Conservative case: This analysis modeled real-time measures that reduceenergy
savings through conservation efforts such asreducing hours ofoperation and changes in
setpoints (e.g., higher temperature setpoints for air conditioning). As other SB350
measures increase energy efficiency, operational energy declines and the energy savings
from real-time measures declines. The team considered how real-time measure savings
would decline in the future as follows:

o Assumed the same savings as the reference scenario from 2015to 2020, when
otherinitiatives are projected to be ramping up until2020.

o Assumed thatsavings would be 50 percent ofthe energy savings from the
referenceprediction for real-time programs through 2029. This analysis selected
50 percent using industry judgement to represent the lower limit of what the
team consideredfeasible for reduced energy savings opportunities.

o Developedasmooth curvefor energy savings from 2021 through 2029, using the
difference in real-time savings from 2020 through 2029 and dividing this value
by 10 years.

e Aggressive case: This analysis assigned 2018 PG aggressive savings from the two IOU
real-time programs to the AAEEbaseline. For the SB 350 incremental savings for the
POUs, this analysis assumed that smart meter savings would increase at the same rate as
I0U smart meter savings.

129 CPUC presentation, “Customer and Retail Choice in California”, Nicolas Chaset, May 10,2017. Available at:
http://energy.nv.gov /uploadedFiles/energynvgov/content/Programs/TaskForces/2017/Agenda %20item %204%20 -
% 2 oCalifornia%20Presentation.pdf
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Calculated for each year the ratio of IOU savings under the aggressive scenario to
10U savings in the referencescenario and multiplied this ratioby smart meter
savings from POUs under the reference scenario.

Added the savings from enhanced smart meter programs based on a meta-
analysis conducted by the American Council for an Energy Efficient Economy
(ACEEE). The ACEEE study estimated savings from advanced metering
initiatives thatprovide real-time feedback, either through an online portal or an
in-home display'®°. The savings documented in the ACEEE study from real-time
feedback programs(4-7 percent) were higherthan the savings estimated for the
real-time programsinthe 2018 PG (approximately 1-2 percent).

Incorporated enhanced billing with household-specific information and advice
(toachievean averageof4 percent savings)to achieve additional savings with
smart meters. Additional savings may occur from web-based energy audits with
information provided on an ongoing basis (to achieve an average of7 percent
savings).'®!

Because Californiais a mild climate compared with the restofthe US (including a
lower coolingload), the team assumed 3 percentsavings total from AMI real-time
feedback.

Because the 2018 PG assumed 1-2 percent savings from real-time feedback
programs, the team assumed an incremental savings of1 percent. For
participation assumptions, the team usedthe 2018 PGassumption for in-home
display programs of4 percent becausethisis more conservativethan the
assumption of10 percent for online portals.

The team assumed average household electricity use 06,296 kWh/year based on
the California statewide RASSfor 2009. Thisis used for estimating AMI savings
for aggressive case.

Areas to Improve

For market transformation programs in general,the team recommends more data collection and

monitoring ofthese programs at different stages, including the first year and the first 3 years, and

subsequently tracking progress throughout program maturity. This category of programs may

also require extra care to properly account for savings overlap to ensure that benchmarking and

public disclosure savings are not double counted. For this program, the team recommends:

Asthe programisdeveloped and implemented, compareany collected data to initial

estimates and update savings projections as appropriate.

Take stepsto isolate savings automatically generated through this program from those

resulting from benchmarking and data disclosurerequirements.

130 Advanced Metering Initiatives and Residential Feedback Programs: A Meta-Review for Household Electricity-Savings
Opportunities. Available at: https://www.smartgrid.gov/files/ami_initiatives_aceee.pdf, 2010.

131 Meng, Ting, D. Hsu and A. Han 2016. “Measuring Energy Savings from Benchmarking Policiesin New York City,”

2 016 ACEEE Summer Study Proceedings, American Council for an Energy Efficiency Economy, Washington, D.C.

99


https://www.smartgrid.gov/files/ami_initiatives_aceee.pdf

Refine assumptions on program implementation and uptake rates,as several ofthe
potential smart meterand controls efficiency measures arenot available in California.
Collect more dataon IOU and POU programs with measures pertaining to smart meter

and controlsimplementations.
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CHAPTER 20:
Behavioral and Market Transformation —

Fuel Substitution

There are few utility fuel substitution programs. Fuel substitution can include measures for space
heating, water heating, clothes dryers, and possibly additional residential and nonresidential
measures. The requirements of SB 350 allow measures such as appliance electrification, which s
substituting a natural gas appliancewith an electric appliance. Advances in heat pump technology
have made substituting natural gas with electricity for heating systems more viableand offer
increased efficiency compared to traditional resistance heating devices such as electric clothes
dryers. Most buildings in California use natural gas for water and space heating. Substituting
natural gas with electricity-consuming devices could reduce both energy consumption and GHG

emissions.

Program Overview

The fuel substitution category captures energy savings thatcan be achieved at the site level by
substituting one utility-supplied fuel for another—i.e., substituting electricity for natural gas or
viceversa. Because itis not anticipated that substituting natural gas for electricity would resultin
net site energy savings given that the energy consumption level may remain the same,
electrification will be the main area offocus for this program.

For this analysis, the savings are the reduced site energy usage for any commercial or residential
new construction or retrofit projectby replacing existing natural gas-powered equipment with
electrical equivalents. Because there is no specific program in place, the current approach is to not
limit the potential savings to any particular building sector or funding mechanisms (grants,
standard loans, no interest loans, on-bill financing, etc.).

Updates Relative to Previous Study

The team did not change the methodology from the previous study, but changeswill occur in
future Energy Commission analysis. The Energy Commission can use the updated program
workbookto incorporate any new program data thatmay be used to update the savings estimates
for this program. Refer to the previous Senate Bill 350: Doubling Energy Efficiency Savings by
2030 report, Appendix A17 Fuel Substitution, for more detail on the analysis conducted for this

program.

Methodology Description

The analysis team derived program savings using a top-down extrapolation approach. The team
estimated the energy savings potential for a statewide fuel substitution program by analyzing the
additional natural gas heatingload thatis expected to be added to the utility grid from 2018
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through 2029. Based on data presented in Palo Alto’s Electrification Work Plan,132the team
estimated the fraction ofthis additional natural gasload that would servespaceand water heating
needs. The team assumed that, on average, a fuel substitution program would replace 80 percent
efficient natural gas combustion equipmentwith 3.0 coefficient of performance (COP) heat pump
equivalents. The team assumed that a fuel substitution could impact 10 percent ofthe new
construction (both residential and nonresidential) market moving forward, startingin 2018.
Because electrification replaces natural gasload with electricity load, the net effectis a decrease in
natural gas consumption and a corresponding increasein electricity consumption (although,
based onthe efficiency assumption,a net reduction in both site and sourceenergy is expected to
be achieved).

While the team had anticipated pursuing a bottom-up energy modeling analysis, subsequent
investigation revealed that energy modeling was not likely to result in a substantially more
accurate savings estimate. While energy modeling could provide a slightly moreaccurate
indicator ofseasonal performancefor heat pump technology and better predict the variation in
the fraction of natural gas use that couldbe offset for each combination ofbuilding typeand
climate zone, the effect of such refinements would be in the noise compared to the impact of
relevant market uptake assumptions. The Energy Commission will develop a bottom-up approach
for the nextiteration offuel substitution impacts.

The key questions that determine potential market impact are:

1. Would an electrification program target existing buildings or only new construction ?
2. What fraction ofthe target market could be expected to implement electrification through
20297

To facilitate the analysis, the team assumed that major fuel substitution efforts wouldbe largely
limited to new construction due to potential infrastructure limitations for retrofit cases. Analysis
scaled backthe market penetration assumption, delaying any penetration until 2020 and then
ramping up gradually to 10 percent penetration (for the reference case) through 2029. The
analysis team did not conduct market analysis to verify the electrification penetration but
recommends it for future SB350 updates.

Forecasting Scenarios

Based onthisinformation, the team madethe following assumptions for the reference,
conservative, and aggressive scenarios.

¢ Reference:This case assumes that fuel substitution program(s) would impact
residential and nonresidential new construction starting at a penetration rate of1 percent
in 2020 and rampingup linearly to arate of10 percent through 2029.

e Conservative: To account for a potential scenario in which fuel substitution does not
become cost-effective through 2029, the conservative case assumes no savings.

132 h ttp: //www.cityofpaloalto.org/civicax /filebank /documents /4 8443
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Aggressive: The aggressive case assumes that fuel substitution program(s) would affect
residential and nonresidential new construction starting at a penetration rate of2.5
percentin2020and ramping up linearly to arate of25 percent through 2029.

Areas to Improve

For benchmarking and market transformation programs in general, the team recommends more

data collection and monitoring ofthese programs at different stages, including the first year and

the first 3 years, and subsequently tracking progressthroughout program maturity. For this

program, the team recommends the following:

Define fuel substitution more clearly to determine what types of projects shouldbe
included. For aprogram or projectto fall under the category offuel substitution, does a
natural gas configuration always define the reference cost case? Ifa project can qualify for
a utility rebate by comparing high efficiency heat pump equipment againstan electric
baseline (by indicating that natural gas is not available onsite), would it then be ineligible
for consideration as a fuel substitution project?

Conduct further research on cost-effectiveness and establish an appropriate baseline for
the existing penetration of natural gas or electricity.

When fuel substitution programs startto achieve traction throughout the state, update
the market penetration assumptions as appropriate.

Refine assumptions for efficiency improvement and fraction of natural gasload offset as
databecome available.

Include retrofit savings potential.
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CHAPTER 21:
Sector — Industrial and Agricultural

The industrial and agricultural sectors represent a large opportunity for energy savings through
energy efficiency measure deployment. These sectors use alarge amount ofenergy and are often
underserved by utility energy efficiency programs. This chapter identifies the gap that existsin
the market between what utilities are currently achieving and what could be achieved through
additional program activity.

Program Overview

Californiais one ofthe top 10 largest economies in the world."®® Manufacturing and other
industrial production play a major part in maintaining California’s economic success,
contributing nearly 11 percent ofthe state’s gross domestic product. ' California leads the USin
electronics and computermanufacturing.'35 The industrial sector has diverse customer types,
sizes, and operations. Industries in this sectorinclude oil refineries, oil and gas extraction
industries, printing plants, plasticinjection molding facilities, componentfabrication plants,
lumber and paper mills, cement plants and quarries, metal processing plants, chemical industries,
assembly plants, water and wastewater treatment plants, and food processing, among others.
Over the pasttwo decades, the composition ofindustry in California hasbeen changing, with a
decreasein heavy manufacturing and energy-consuming industries and the rise oflight
manufacturing and less energy-intensive industries.?3¢ In spite ofthe decreasein heavy industry,
the industrial sectorstill consumes a significant amount ofenergy in the state.

California’sindustrial sector consumes about 15 percent ofelectricity and 38 percent'®¥ ofnatural
gas consumption statewide. This sector has significant untapped potential for energy savings. A
central challengein tapping those savingsis that each industry has unique situations and

proprietary information.

California is also home to the nation’s largest and most diversified agricultural and food
processing sector. California’s agricultural abundance includes more than 400 commodities
grown on 77,500 farms and ranches and collectively valued at over $50 billionin 2017."*¥ The
state’slargestirrigated cropsby acreage arenuts (almonds, pistachios,and walnuts), grapes,
tomatoes, broccoli, and lettuce. Although food processing occurs throughout the state, these

133 Californiais atapproximately $2.9 trillion GDP. https://www.cbsnews.com /news/california-now-has-the-worlds-5 th-

largest-economy/, http: //statisticstimes.com/economy/projected-world-gdp-ranking.php

134 https://www.nam.org/Data-and-Reports/State-Manufacturing-Data/State-Manufacturing-Data/January-

2 018/Manufacturing-Facts---California /
135 Pacific Gasand Electric Company. Energy Efficiency Business Plan 2018-2025. January 2017.

136 Dela Ruedu Can, Stephane, Ali Hasanbeigi, and Jayant Sathaye. Lawrence Berkeley National Laboratory. 2011

ACEEE Summer Study on Energy Efficiency in Industry. https://aceee.org/files/proceedings/2 011/data /papers/0085-
000057.pdf#page=1

137 https://www.eia.gov/state/seds/data.php ?incfile=/state/seds/sep fuel/html/fuel use ng.html&sid=US&sid=CA
138 https://www.cdfa.ca.gov/statistics/
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industries are concentratedin the Central Valley. The valley ishome to morethan 3,000 factory
sites, including the world’s largest facility for processing milk, milk powder, and butter (California
Dairies, Inc.); cheese (Hilmar Cheese Company); wine (E & J Gallo); and poultry (Foster Farms).
This sector has common loads likely to lend themselves to efficiency improvements, such as
refrigeration. Statewide, the agricultural sector uses slightly less than 7 percent of electricity and
about 1 percent ofnatural gas. Agricultural electricity usageis primarily for water pumping,

There are a mix of POU and IOU programs serving the industrial and agricultural sectors. Utility
program activities identified by the POU and IOU potential studies may not be capturing the full
energy efficiency activity conducted by the industrial and agricultural sectors. Therefore, this
analysis attempts to capture energy efficiency activities that are occurring beyond utility claimed
savings. Some examples ofactivities not part ofthe utility studies include the following:

e Requirementsset by CARBand the AQMDs

e Facility actions that may be considered industry standard practice which are not
considered as eligible utility savings

e Operationalimprovements that happen organically orvia education and training
programs

e Otherenergy efficiencyactivity that do not meet the utility program requirements or
selection offacilities to not participate

Industrial and agricultural facilities can achieve beyond utility energy efficiency savings in these
sectors by implementing process improvements, standard energy efficiency retrofits, and
operational and behavioral changes through ISO 50001139 and similar approaches. There are
barriers preventing or slowing down the market adoption ofthe interventions availableto these

sectors. These barriers include the following:

e Lackofknowledge: Sitesdo notknowor believe energy efficiency is real and are not
taking any action.

¢ Financial: Siteshave tight budgetsand believe energy efficiency is not cost-effective;
consequently, they will notinvest. In many cases, thisis an excuse site representatives
use, when cost-effective measures often exist at most sites.

e Safety and product quality: Sites are uncomfortable with changing things that work.
Trusted experts are needed, and building trust with sites is key to the long-term success
of these programs. This means programs need to take along-term approach: installing
slowly over time, gradually building trust so that sites are willing to installmore
expensive and more impactful measures. Trust is slow to build and fast to break, so thisis
a difficult barrier to overcome.

e Continuousoperation cycles and seasonality: Site operation makes it difficult to
install measures. When an operation is seasonal, it makes measures less cost-effective, as

load hours may be less typical. Much like the previous barrier, along-term approach must

139 ISO 50001 (International Organization for Standardization) is a voluntary standard for designing, implementing, and
m aintaining an energy management sy stem.
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be developed ifchangeis going to happen. Detailed knowledge of the operation is
required to understand what should be installed, when it can be installed , and ifit is cost-
effectiveto install it.

¢ Organizational barriers: Industry can be hierarchical, and it can be difficult to
complete anything without supportfrom alllevels ofthe operation. Again, the theme is
relationship building. I't can be difficult to get full support,but it starts at the top.
Through group training, clear communication, and long-term planning, change can
occur. That training canlead to a change in energy culture, which is important for long-

term success.

Education withlong-term support, either financially or otherwise, plus buy-in from the top ofthe
organization canlead to increased penetration ofefficiency potential.

Additional tactics and new measure development can help promote futuresavings adoption. One
specific areais the promotion and acceptance of strategic energy management (SEM). SEM, per
CPUC and CaliforniaIOU design, is a continuous improvement approach that focuses on
changing business practices to enable companies to save money by reducing energy consumption
and waste through a comprehensive approach to managing energy use. SEM programs are
designed to supportindustrial companies by focusing on several high-level objectives:

e Implementing energy efficiency projects and saving energy, primarily from savings in
operations and maintenance.

e Establishingthe energy managementsystem orbusiness practices that help a facility to
manage and continuously improve energy performance.

e Normalizing, quantifying, and reporting facility-wide energy performance.

e Getting peersto talkto one another. SEM measures by nature arelow cost or no cost
measures identified through training and intentional detailed audits ofthe sites. The goal
ofthe programisto train the sites to commission theirown processes, internally
identifying opportunities for improvementeach day, week, and year.Savings are
calculated at awhole building level, so it is difficult to estimate individual measure
contributions. However, on average, the program saves around 3 percentoftotal usage.

For emerging technologies, thereis ongoing development for new applications and technologies.
These technologies have demonstrated energy benefits to the industrial and agricultural sectors
but are notyet widely adopted in the market. The team evaluated emerging technologies at
varying stagesalong the path to marketreadiness.Some were demonstrated inalaboratory or
research setting, while others proved effective through pilot tests and are in early commercial
adoption.

Updates Relative to Previous Study

The previous SB350 target analysis did not include analysis on the industrial and agricultural

savings potential.

Methodology Description
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The analysis team used the same methodology for both sectors to estimate the potential energy
savings from activities not funded through utility programs. Forthis analysis, the team used the
2018 PG study'4° results and historical utility program savings as the committed savings. The
analysis took the difference between the theoretical technical savings potential and the committed
savings to calculate the incremental difference to determine the SB 350 forecast.

The team initially considered two general approaches to investigate the potential energy savings
in these sectors. The theoretical considerations started with the industrial sectors sinceitis more
heavily researched and understood than the agricultural sector.

e The first was a top-down approach that would use total sector savings estimates and
apply them to the sector energy use. A variety of sources were reviewed including the
International Energy Agency (IEA), the US Energy Information Administration (EIA), the
DOE’s Office of Energy Efficiency and Renewable Energy (EERE), and market reports
such as McKinsey 141. These reports included a range ofenergy savings potential from 1
percent to 3 percent for overall sectorusage. After reviewing the data sources, the
analysis team decided that this approach lacked the detail needed to fully understand the
actual potential in these sectors. It was also unclear what amount ofthis potential savings
could be achievable and overwhat period.

e The second was abottom-up approach. The foundation ofdata varies between the two
sectors. The industrial analysis uses measure data from the Industrial Assessment Center
(IAC)142as a key resource. The IACdatabaseincludes the results of thousands of
industrial audits that are completed each year. During these audits, cost-effective
measures are identified and analyzed as part ofan audit report delivered to each site. All
measure calculation results have been recorded in the database sincethe late 1970s.
Identified energy savings opportunities are categorized at the building type and end use
level. Agricultural analysisare based on engineering assumptions.

To estimate the savings for this sector, the team performed the following steps:

e The analysisteam used IACdatato createsavings potential specific to building typeand
end use. These savings were translated into percentages to reflectthe maximum amount
of capturable savings per building type and end use. The team weighted these percentages
by building ty pe to establish what fraction ofoverall building consumption a particular
end use should be contributed to.

e The team used North American Industry Classification System (NAICS) historical data to
estimate the average percentage of consumption by building typefor each I0U.

14 0 Navigant, Energy Efficiency Potential and Goals Study for 2018 and Beyond, Prepared for the California Public
Utilities Commission, June 2017.

141 https://www.iea.org/topics/energyefficiency/industry/, https://www.eia.gov/consumption/,
https: //www.mckinsey.com/~/m edia/m ckinsey/dotcom/client service/Sustainability/PDFs/A Compelling Global Res
ource.ashx

142 The Industrial Assessment database canbe found online here: https: //iac.university
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e The analysisteam applied the weighted savings ratios and building typeratios to the
historical and potential study forecast to establish the baseline committed savings.

e The teamthen applied the maximum savings potential and building ty pe ratios to
forecast IEPR data for the industrial sector to estimate maximum achievable savings by
building type and end use.

e Finally, the analysis team calculated the difference between the maximum achievable
savings and the baseline savings to identify the gap that exists between the savings
occurring and the maximum savings possible. This gap is the potential SB 350 savingsfor
the industrial sector.

Figure 12 depictsthe overall flow ofthe Industrial savings methodology the occursinthe

workbook. Specifically, the high-level flow of data and information throughout the structure of
the workbook.
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Figure 12: Industrial Methodology Diagram
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The analysis team calculated the agricultural SB 350 savingsin a similar way, except for the
savings potential by building type and end use. The agricultural sectorwas not included in the
IACdatabase, and the team did not identify any other majorsource ofagricultural energy savings.
The team calculated savings at the end use and building ty pe level using engineering estimates
from its agricultural subject matter experts.

In addition to the end use-level measures identified by the analysis team, measures were created
torepresentemerging technology and SEM based on the PG study. The impact ofthese measures
became the target technical potential. Figure 13 depicts the flow ofthe methodology for the
agricultural workbook.
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Figure 13: Agricultural Methodology Diagram
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Major Data Assumption

The program workbook provides the calculation documentation including specificassumptions
regarding the calculation methodologies,but the team made the following general assumptions
for this analysis:

¢ Measures are cost-effective and ready to install. During the IACaudits, the
auditors identify many measure opportunities are and discuss them with the customers.
The IACteam only analyzes measures

e onceboththe auditor and customer agreethat they are opportunities that could be
reasonably acted on and are cost-effective.

¢ Opportunities identified are not regionally specific. The IACaudits are
completed throughout the US—they are notlimited to California. The analysis team felt it
was appropriate to assume thatindustrial energy opportunities such as air compressor
upgrades and motorcontrols would not greatly differ from one region to another.
Although some measures are weather-dependent, industrial heating and cooling load is
primarily driven by production needs and is less impacted by region -specific weather.
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e Opportunities, as a percentage of consumption, remain relevantovertime.
Although California has aggressive energy efficiency programs compared to other states,
the analysis team assumed that the industrial and agricultural sectors would still have a
large amount of opportunity left due to the difficulty of completing projects, evolving
technologies, and changing processes as well as the relative lack of focus on energy

efficiency common in these sectors.

Forecasting Scenarios

This section details the assumptions made for each SB 350 forecasting scenario. The conservative
scenario provides the minimal scenario, in which no savings outside of currentefforts are being
achieved,equivalent to a zero savings gap. The reference and aggressive scenarios take the
maximum savings gap and distribute it across varying timelines, while simultaneously
incorporating the effects ofatech-to-market ratio.

e Conservative: There exists no savings gap between what is currently be achieved and
what could potentially be achieved.

e Reference:Theachievable savings gap by building type and end use is achievedin 15
years, with a straight-line projection and an 80 percent technical to market adoption
ratio.

e Aggressive: The maximum achievablesavings by building type and end use is achieved
in 10 years, with a straight-line projection and an 80 percent technical to market
adoption ratio.

Inthe above scenarios, the straight-line projection represents constantsavings magnitude per
year. The time period, constant savings, and technical-to-market adoption ratio are estimated
values that reflect plausible future circumstances. However, they are simply projections, subject
to change and manipulation in response to how the industrial and agricultural markets actually

perform.

Areas to Improve

The team hasidentified areas for improvementthat should be considered for the next SB 350

update:

e POU data: The IEPR data used for industrial consumption is IOU-only data; the POU
energy savingsperformance is predicted based on the IOU performance. Incorporating
more POU data could allow for increased precision in POU savings forecasting.

e Forecast consumption data: The IEPR forecasting data only projects consumption to
2030.The building type analysis is only available for historical consumption. The
industrial and agricultural sectors are sensitive to markettrends and tying the forecast to

the building type can help with more accurate analysis.

e Distributionandreallocation ofsavings to reflectperformance: Savings
distribution is projected over a finite periodat a constant rate; however, thisis subjectto
variation. This methodology is complex—it estimates the maximum savings as a
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percentage, a static ratiorather than a finite amount, and the amount ofabsolutesavings
canvarybased on consumption. Ifthe savings target for a particular year is not met, the
subsequentsavings may be readjusted to reach the maximum savings percentage.

Large customer savings: Futuresavings estimates should consider the effects oflarge
facilities. One facility can resultin a high energy use reduction that can surpass the
potential and be significant to the overall state’s goals. Tracking large customers and their
energy use patterns can providefurtherinsightinto achievements and potential.

Historical savings: There is no method to document or verify savings achieved for
beyondutility interventions.



CHAPTER 22:
Other — Conservation Voltage Reduction

While CVR has been around for decades, it was included explicitly within the activities listed in
PRC 25310(d)“that may be used to satisfy SB350 energy efficiency goals. Utilities haveengaged
in various pilots, but thereis potential to expand programs in pursuit ofthe state’s energy
efficiency goals.

Program Overview

CVR programs workon the principle that certain electricloads consume less power when
operatedat alower voltage. While electricservice providers are required to maintain end
customer voltage within a certain tolerance of nominal, operating at the lower end ofthisrange
hasthe potential for energy and peaksavings. For CVR, thislowering of voltage is achieved by
changing the settings of distribution system devices, usually at the substation. The degreeto
which voltage can be lowered is constrained by both the lowest customervoltages on the circuit
and by the ability ofthe distribution system devices to move to lower settings.

Equation 1. High Level CVR Impact Calculation

CVR Impact, a4 rype = L0ad oqq1ype * Voltage Reduction x CVR Factotyqq rype
Three major components are included in the calculation:

e LoadioadType: Amountofload ofagiventype

e VoltageReduction: How much the voltage serving thatload can be lowered

e CVRFactor: Measured value ofthe relative decrease inload per decrease in
voltage

Updates Relative to Previous Study
The previous SB350 target analysis did notinclude CVR potential.

Methodology Description

To produce the initial top-down estimate of CVR potential, the team identified the amount
ofload in each service territory and conducted a literature review to determine the
following:

e Appropriate CVRfactorsforeach region. The team reviewed the available
literaturefor real-world measurements of the differencesinimpacts of voltage reduction
onresidential, commercial, and industrialloads but did not find that specific data.
However, the team did identify region-specific values from reports by several California
utilities, shownin Table 10. Ifvalues werenot available for a particular utility, the team

143 PRC 25310(d),
https://leginfo.legislature.ca.gov/faces/codes displayText.xhtml?lawCod e=PRC&division =1 5.&titl e=&part=&chapter=4.

&article=
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mapped the value from the geographically closest utility. The identified California values

were in line with other studies around the country.

¢ Reductionamountforindividual distribution circuit voltage while staying

within the required band. Utilities are already attempting to perform voltage

reduction to the extent possible,’44-but it is expected that there is further room to improve

on existing practical applications. Ifdetailed circuit voltage datais unavailable, the team

identified expected voltage reduction percentages from previous studies.

Table 10: Identified Voltage Reduction Potential and CVR Factors

Data Name Utility Value Source
Awverage Voltage PG&E 3.05% Report on Voltage and
Reduction Reactive Power
Optimization (2016)145
Awerage Voltage SCE 1.58% Inine Smart Grid Demo
Reduction Project Report (2015)146
Average Voltage SMUD 1.7% Analysis of SMUD CVR
Reduction (2015)147
Average Voltage Glendale Water & 3.13% Glendale W&P Report
Reduction Power (W&P) (2018)148
Awerage Voltage SDG&E 1.58% . .
] Not available, using SCE
Reduction
Awerage Voltage LADWP 1.58% . .
. Not available, using SCE
Reduction
Awerage Voltage Turlock Irrigation 3.05% Not available, using
Reduction District PG&E
Average Voltage Imperial Irrigation 1.58%
g. g .p ) g ? Not available, using SCE
Reduction Districty
CVR Factor PG&E 0.7 Report on Voltage and
Reactive Power
Optimization (2016)

144 PG&E Rules2, Sheet 4 states “...for the purposes of energy conservation, distribution line voltage will be regulated to

theextent practicable tomaintain service voltage... on residential and commercial circuits between 114 V and 120V.”

https: //www.pge.com ftariffs tm2/pdf/ELEC RULES 2.pdf
145 https://www.pge.com/nots /rates /tariffs /tm2/pdf /ELEC 0-E.pdf

146
https: //www.energy.gov/sites/prod/files/2 017/01/f34/ISGD%20Final%20Technical%20Report 20160901 FINAL.pdf

147 https://www.epri.com/#/pages/product/000000003002004930/?lang=en-US
148 https://www.ci.glendale.ca.us/government/council packets/CC HA 121818/CC 8f 121818.pdf

114


https://www.pge.com/nots/rates/tariffs/tm2/pdf/ELEC_4990-E.pdf
https://www.pge.com/nots/rates/tariffs/tm2/pdf/ELEC_4990-E.pdf
https://www.pge.com/nots/rates/tariffs/tm2/pdf/ELEC_4990-E.pdf
https://www.energy.gov/sites/prod/files/2017/01/f34/ISGD%20Final%20Technical%20Report_20160901_FINAL.pdf
https://www.energy.gov/sites/prod/files/2017/01/f34/ISGD%20Final%20Technical%20Report_20160901_FINAL.pdf
https://www.epri.com/#/pages/product/000000003002004930/?lang=en-US
https://www.epri.com/#/pages/product/000000003002004930/?lang=en-US
https://www.ci.glendale.ca.us/government/council_packets/CC_HA_121818/CC_8f_121818.pdf
https://www.ci.glendale.ca.us/government/council_packets/CC_HA_121818/CC_8f_121818.pdf
https://www.pge.com/nots/rates/tariffs/tm2/pdf/ELEC_4990-E.pdf
https://www.pge.com/nots/rates/tariffs/tm2/pdf/ELEC_4990-E.pdf
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https://www.pge.com/tariffs/tm2/pdf/ELEC_RULES_2.pdf
https://www.pge.com/tariffs/tm2/pdf/ELEC_RULES_2.pdf
https://www.pge.com/nots/rates/tariffs/tm2/pdf/ELEC_4990-E.pdf
https://www.energy.gov/sites/prod/files/2017/01/f34/ISGD%20Final%20Technical%20Report_20160901_FINAL.pdf
https://www.epri.com/#/pages/product/000000003002004930/?lang=en-US
https://www.ci.glendale.ca.us/government/council_packets/CC_HA_121818/CC_8f_121818.pdf

Data Name Utility Value Source

CVR Factor SCE 1.0 Inine_Smart Grid Demo
Project Report (2015)

CVR Factor SMUD 0.6 Analysis of SMUD CVR
(2015)

CVR Factor Glendale W&P 0.8 Glendale W&P Report
(2018)

Source: Navigant team analysis

Inreviewing the CVR factors, the team investigated whether the reported voltagereductions and
CVR factors were based on circuits selected for optimal characteristics or to be representative of
the service territory. The circuits in the studies were optimistic candidates. For example,the
PG&E Volt-VAR Optimization study'49 estimated that the maximum benefit/cost ratio would
occur for adeployment across 15 percent ofits territory.

Asthe primary actor to implement these methods will be the distribution utility, modeling
adoptionis different than other energy efficiency programs. Limited data was available on the
extent to which CVRwould be economically or technically feasible. Until further information is
available, alinear adoptionrate willbe assumed at 3 percent, 5 percent, or 8 percent ofthe
calculated potential (using above formula, Equation 1) per year for 10 years, depending on the
scenario evaluated.

Forecasting Scenarios

The team considered three different IEPRload scenarios, along with three different rates of CVR
adoption. As more datais available about the rate ofadoption and asload forecasts are updated,

the projected savings can be adjusted as well.

¢ Reference: Utilitiesimplements percentofthe total estimated potential for CVR per
year for 10 years.

e Conservative: Utilitiesimplement 3 percent ofthe total estimated potential for CVR per
year for 10 years.

o Aggressive: Utilitiesimplement8 percentofthe total estimated potential for CVR per
year for 10 years.

Areas to Improve

While a more complex bottom-up approach was not feasible for this iteration ofthe savings
potential calculation, this description provides the data requirements and methodology ifthis
type ofgranular analysis is desired in the future. It also allows for analysis of more complex
voltageregulation schemes using additional distribution grid devices to modulatethe voltage at
many points around a circuitin a coordinated fashion or schemes involving customer-owned

149 PG &E Final Voltage and Reactive Power Optimization Report (2016)
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smart inverters for maximal control ofthe voltage. As shown in Figure 14 from PG&E’s Final

%0 controlling the voltage at additional

points down the distribution circuit can enable the average voltage to be further reduced.

Reporton Voltage and Reactive Power Optimization,’

Figure 14: PG&E Volt/VAR Control vs. Optimization
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Atthefirstlevel, theseanalyses would require the absolute minimumor lowest 1 percent of
voltageon each distribution circuit to betterassess the voltagereduction value in the above
formula. Asthe voltage is sensitive to the total loading on the circuit, the amount voltagelowered
may be greater in seasons wherethe maximum load is smaller. It may be possible to have voltage
reduction schemes that take advantage ofthese differences more aggressively rather than being
based on an annual calculation. Having customer-level data provides a better sensefor how much
voltagecanbe reduced, as opposed to just measuring at the circuithead.

The Energy Commission could requestcustomer AMI data under Title 20 to fully assess the
degree to which voltagecan belowered and to conducta more granular assessment ofthe
different categories ofload. Ifthis data was available,the bottom-up approach would use the
same equation as above, but with individual circuit annual energy and voltage reduction
potential. This would allow a more precise calculation ofthe amount voltage that can be reduced
onthe circuit rather than just measuring at the substation and applying a heuristic value.

A circuit-specific CVR factor would use the values assessed for the top-down approach because it
is difficult to measure that value. Table 11 describes additional data required to make amore
granular, bottom-up calculation of CVR potential. The ideal data request includes a full set of
8,760hourly annual profiles for all customers; however, the analysis can use sampling and
include a significantly reduced set of profiles to save on data transfer, storage,and analysis costs.
To reduce sensitivity to outliers, the first percentile of voltage reads could be used ratherthan the
absolute minimum ofthe voltage reads to set the allowablefloor.

Table 11: Potential Bottom-Up Data Needs

150 PG &E Final Voltage and Reactive Power Optimization Report (2016),
https: //www.pge.com /nots/rates/tariffs/tm2/pdf/ELEC 0-E.pdf

151 PG &E Final Voltage and Reactive Power Optimization Report (2016),
https: //www.pge.com /nots/rates/tariffs/tm2/pdf/ELEC 0-E.pdf
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Data Name

Data Description

Customer woltage

First percentile of customer voltage measured across each circuit each
season.

Customer load by circuit

Estimate of total energy by circuit to go along with calculated circuit-
level woltage reduction potential.

Breakdown of customer
load types

If CVR factors are identified or calculated for different types of
customer loads, the corresponding breakdown of total energy by load
type would also be required.

Rate of utility
implementation

If the utility has better information than the linear technical potential
assumption, then the Energy Commission should adopt the utility
analysis.

Source: Navigant team

The CVR scheme, with directdistribution operator cooperation, can operate similar to ademand

response impact when turning voltage regulation on and offin a coordinated fashion. This

coordinated operation would require both usage and voltage interval readings from the customer
AMI data. Other factors can potentially limit the CVR benefit:

e Substationdevices are already at their lowest possible settings

e Circuitdoesnothavetherequired hardware

The large variability in potential existing conditions and outcomes merita more granular

assessment ifthe required datasets are available.
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APPENDIX A:
DAC AND LI

Appendix A-1. California Low Income Home Energy Assistance Program
(LIHEAP)™?

Program Description

The LIHEAP block grant is funded by the federal Departmentof Health and Human Services and
providestwo basictypes ofservices. Eligible LI persons, vialocal governmental and nonprofit
organizations, canreceivefinancial assistance to offsetthe costs ofheating or cooling dwellings,
or have their dwellings weatherized to make them more energy efficient. Thisis accomplished
through these program components:

¢ The Weatherization program provides free weatherization services to improve the energy
efficiency ofhomes, including attic insulation, weatherstripping, minor housing repairs,
andrelated energy conservation measures.

e The Energy Crisis Intervention Program (ECIP) provides payments for weather-related or
energy-related emergencies.

Program Requirements

To qualify for this benefit program, applicants must be aresidentofCalifornia and need financial
assistance forhomeenergy costs; they also must also have an annual household income (before
taxes)thatisbelow 60 percent ofthe state median income. Table 12 compares the LIHEAP and
CARE!53 qualifying income levels.

Table 12: Comparisons of LIHEAP and CARE Qualifying Incomes

LIHEAP CARE
Household | Maximum Income Total Gross Annual
Size Level (Per Year) Household Income
1 $25,103 $32,920 or less
2 $32,827 $32,920 or less
3 $40,551 $41,560 or less
4 $48,275 $50,200 or less
5 $55,999 $58,840 or less
6 $63,723 $67,480 or less
7 $65,171 $76,120 or less

152 https://www.benefits.gov /benefit/1 540

153 Before taxesbased on current income sources. Valid through May 31, 2019.
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LIHEAP CARE

Household Maximum Income Total Gross Annual
Size Level (Per Year) Household Income

8 $66,619 $84,760 or less

Appendix A-2. CES Scoring Formula

CES scores combine four metrics: exposure, environmental effects, sensitive populations, and
socioeconomic factors to rank the pollution burden experienced by a given population according
to the following formula, Equation 2.

Equation 2. CES Score

(x+05y) (a+b)

CES S = X
core > >

Where:
X = exposure
y = environmental effects
a = sensitive populations
b = socioeconomicfactors

The CES score canalsobe the product ofthe averagescoreofapopulation’s exposure and
weighted (by 50 percent) environmental factors, with the average score of sensitive population
indicators and socioeconomic factors.

Appendix A-3.CARE Program Overview
The CARE program is a rate discount program authorized by CPUC decisions and supporting

legislation, which provides rate discounts in the range of 30 percent-35 percent to qualifying LI
participanthouseholds on electricity bills and 20 percent on natural gas bills. Both the large IOUs
and smaller multi-jurisdictional utilities in California are required to maintain CARE or similar
programs to assist qualifying LI residents. CAREis funded by non-participating utility customers
through a public purpose program charge onratepayerenergy bills.

Although the CPUCitselfdoes not manage the finances ofthe CARE program (since fees for
electricity and natural gas services are collected directly by each participating utility), the agency
doesreviewand approve the budget applications, which are submitted every 3 years by the
utilities. Staffalso submit data requests, analyze legislative proposals, review advice le tter filings
related to the program, and advise decision makers on policy and program implementation. The
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staff of the Energy Division — Residential Demand Programs Section is responsible for budgets,
policies, and overall administration ofthe CARE program for the CPUC.154

Table 13: Annual Estimates of CARE Eligible Customers'sS

Estimated
Demographic Participating CARE
Total Eligibility Eligible CARE Penetration
County Utility | Households Rate'%6 Households | Households Rate

ALAMEDA PG&E 565,730 23% 130,442 119,094 91%
ALPINE PG&E 566 48% 274 6 2%
AMADOR PG&E 17,385 34% 5,961 4,247 71%
BUTTE PG&E 95,096 43% 41,045 36,632 89%
CALAVERAS PG&E 26,923 34% 9,218 5,138 56%
COLUSA PG&E 8,163 37% 2,982 3,343 112%
CONTRA COSTA PG&E 405,693 20% 81,321 84,984 105%

EL DORADO PG&E 64,776 22% 14,572 10,961 75%
FRESNO PG&E 314,365 44% 137,157 152,045 111%
GLENN PG&E 10,844 49% 5,351 4,666 87%
HUMBOLDT PG&E 56,113 41% 22,823 17,616 77%
KERN PG&E 225,588 41% 93,488 106,846 114%
KINGS PG&E 19,634 41% 7,959 9,171 115%
LAKE PG&E 32,644 48% 15,786 12,089 77%
LASSEN PG&E 598 48% 289 172 59%
MADERA PG&E 48,679 41% 19,984 21,893 110%
MARIN PG&E 104,516 19% 19,771 12,253 62%
MARIPOSA PG&E 9,376 38% 3,536 2,196 62%
MENDOCINO PG&E 36,245 41% 14,970 9,832 66%

154 Internal Audit Unit California Alternate Ratesfor Energy (CARE) Program. California Public Utilities Commission,
November 2016.

155 Com pliance Filing of Pacific Gas and Electric Company (U 39-M), On Behalf of Itself, Southern California Gas

Com pany (U 904-G), San Diego Gas and Electric Company (U 902-M), and California Edison Company (U 338-E),
Regarding Annual Estimates of CARE Eligible Customers and Related Info ration. California Public Utilities Commission
February 9, 2018.

156 Income at 200 percent of federal poverty guidelines.
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Estimated

Demographic Participating CARE
Total Eligibility Eligible CARE Penetration
County Utility | Households Rate%6 Households | Households Rate
MERCED PG&E 81,413 46% 37,815 40,397 107%
MONTEREY PG&E 133,503 32% 42,568 42,540 100%
NAPA PG&E 53,245 23% 12,252 10,434 85%
NEVADA PG&E 37,771 31% 11,687 8,901 76%
PLACER PG&E 139,502 21% 29,004 20,096 69%
PLUMAS PG&E 9,494 33% 3,179 1,756 55%
SACRAMENTO PG&E 441,722 31% 138,729 101,566 73%
SAN BENITO PG&E 18,502 28% 5,132 4,831 94%
SAN BERNARDINO PG&E 803 46% 372 281 76%
SAN FRANCISCO PG&E 339,962 20% 67,859 62,044 91%
SAN JOAQUIN PG&E 232,688 36% 82,835 88,546 107%
SAN LUIS OBISPO PG&E 114,101 25% 28,678 17,963 63%
SAN MATEO PG&E 266,474 17% 44,636 32,951 74%
SANTA BARBARA PG&E 55,793 32% 17,751 17,522 99%
SANTA CLARA PG&E 596,208 19% 111,180 100,063 90%
SANTA CRUZ PG&E 94,982 28% 26,370 19,256 73%
SHASTA PG&E 64,687 39% 25,217 19,064 76%
SIERRA PG&E 919 28% 254 134 53%
SISKIYOU PG&E 36 49% 18 7 39%
SOLANO PG&E 155,395 26% 40,057 42,356 106%
SONOMA PG&E 195,541 22% 43,724 39,024 89%
STANISLAUS PG&E 154,833 37% 57,454 49,271 86%
SUTTER PG&E 33,497 40% 13,530 13,880 103%
TEHAMA PG&E 26,967 45% 12,095 11,561 96%
TRINITY PG&E 1,139 47% 540 286 53%
TULARE PG&E 15,429 56% 8,567 9,653 113%
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Estimated

Demographic Participating CARE
Total Eligibility Eligible CARE Penetration
County Utility | Households Rate%6 Households | Households Rate

TUOLUMNE PG&E 29,944 35% 10,551 6,872 65%
YOLO PG&E 76,358 33% 24,892 20,455 82%
YUBA PG&E 26,391 44% 11,680 11,502 98%
FRESNO SCE 2,654 11% 302 40 13%
IMPERIAL SCE 409 50% 206 68 33%
INYO SCE 5,260 36% 1,893 1,064 56%
KERN SCE 72,330 43% 31,162 23,124 74%
KINGS SCE 22,991 33% 7,652 9,090 119%
LOS ANGELES SCE 1,777,845 33% 582,609 516,794 89%
MADERA SCE 7 41% 3 0 0%
MONO SCE 12,135 19% 2,302 794 34%
ORANGE SCE 858,019 23% 196,111 155,609 79%
RIVERSIDE SCE 603,359 33% 198,782 172,746 87%
SAN BERNARDINO SCE 654,025 38% 250,989 226,106 90%
SAN DIEGO SCE 9 12% 1 1 94%
SANTA BARBARA SCE 74,348 28% 20,684 9,442 46%
TULARE SCE 129,992 46% 60,291 55,097 91%
VENTURA SCE 276,416 25% 69,237 52,551 76%
FRESNO SCG 22,138 50% 10,995 10,877 99%
IMPERIAL SCG 36,196 45% 16,320 15,201 93%
KERN SCG 109,737 38% 41,321 38,272 93%
KINGS SCG 35,426 35% 12,520 13,863 111%
LOS ANGELES SCG 2,705,312 35% 933,817 826,114 88%
ORANGE SCG 900,979 21% 192,448 149,073 77%
RIVERSIDE SCG 704,462 33% 235,320 204,424 87%
SAN BERNARDINO SCG 471,177 36% 168,453 161,297 96%

122




Estimated
Demographic Participating CARE
Total Eligibility Eligible CARE Penetration
County Utility | Households Rate%6 Households | Households Rate
SAN LUIS OBISPO SCG 90,111 25% 22,122 14,278 65%
SANTA BARBARA SCG 125,160 30% 37,155 26,678 72%
TULARE SCG 121,759 47% 57,657 58,562 102%
VENTURA SCG 248,490 24% 59,948 45,487 76%
ORANGE SDG&E | 107,583 17% 18,048 10,509 58%
SAN DIEGO SDG&E | 1,122,186 27% 303,275 271,719 90%

Appendix A-4.CARE Population Estimates

CARE eligibility is defined at the household level. To translate this into population estimates, the

analysis team multiplied CARE-eligible household estimates by an averagehousehold size of2.9

persons.

Table 14: CARE Population Estimates

County CARE % Average Estimated
Eligible Population | Household | CARE Pop
Households | in CARE Size 2009-
2013
Butte 40,689 54% 29 117,998
Humboldt 24,670 53% 29 71,543
Kern 93,114 32% 29 270,031
Marin 19,385 22% 29 56,217
Mendocino 15,466 51% 29 44,851
Santa Barbara 41,734 29% 29 121,029

Appendix A-5. Full Comparison of Key CES and ACS Metrics

Table 15: Full Comparison of Key CES and ACS Metrics

CES Metric

CES

ACS

M1 Educational
Attainment

Percentage of the population over
age 25 with less than a high

school education (5-year estimate,
2011-2015).

From the 2011-2015 ACS

estimates, a dataset containing the
percentage of the population over

age 25 with a high school
education or higher was
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CES Metric

CES

ACS

downloaded by census tracts for
California.

This percentage was subtracted
from 100 to obtain the proportion of
the population with less than a high
school education.

M2 Housing Burdened
LI Households

Percentage of households in a
census tract that are both LI
(making less than 80 percent of
the HUD area median family
income) and severely burdened
by housing costs (paying greater
than 50 percent of theirincome to
housing costs). 5-year estimates,
2009-2013.

The team leveraged the 2009-2013
HUD Comprehensive Housing
Affordability Strategy dataset
containing cost burdens for
households by percent HUD-
adjusted median family income
(HAMFI) category by census tract
for California.

For each census tract, the analysis
estimated the number of
households with household
incomes less than 80 percent of the
county median and renter or
homeowner costs that exceed 50
percent of household income. The
team then calculated the
percentage of the total households
in each tract that are both LI and
housing-burdened.

M3 Linguistic Isolation

Percentage of limited English-
speaking households.

From the 2011-2015 ACS, a
dataset containing the percentage
of limited English-speaking
households was downloaded by
census tracts for California. This
variable is referred to as “linguistic
isolation” and measures
households where no one speaks
English well.

M4 Poverty

Percentage of the population
living below two times the FPL (5-
year estimate, 2011-2015).

From the 2011-2015 ACS, a
dataset containing the number of
individuals below 200 percent of
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CES Metric CES ACS

the FPL was downloaded by
census tracts for California.

M5 Unemployment Percentage of the population over | From the 2011-2015 ACS, a
the age of 16 that is unemployed | dataset containing the
and eligible for the labor force. unemployment rate™ was
Excludes retirees, students, downloaded by census tracts for
homemakers, institutionalized California.

persons except prisoners, those
not looking for work, and military
personnel on active duty (5-year
estimate, 2011-2015).

APPENDIX B:
PACE PROGRAM: EXCERPT FROM SB 242

Belowis the excerpt from SB242 Chapter 29.1,Part 3, Division 7, Streets and Highways Code §

5954, which outlines the future data collection provisions includedin this bill:

(a) For each PACE program that it administers, a program administratorshall submit areport to
the public agency no later than February 1 for the activity that occurred between July 1st through
December 31st ofthe previous year, and anotherreportno later than August 1 for the activity that
occurred between January 1st through June 3oth ofthatyear.Those reports shall contain the
following information, along with all methodologies and supporting assumptions or sources relied

uponin preparing the report:
(1) The number of PACE assessments funded, by city,county, and ZIP Code.

(2) The aggregate dollaramount of PACE assessments funded, by city, county, and ZIP
Code.

(3) The average dollar amount of PACEassessments funded, by city, county,and ZIP
Code.

(4) The categories ofinstalled efficiency improvementswhether energy or water
efficiency, renewable energy, or seismic improvements, and the percentage of PACE
assessments represented by each category type, onanumber and dollarbasis, by city,
county, and ZIP Code.

157 Unemploymentis defined by the Bureau of Labor Statisticsas people who do not have a job, have actively looked for
work in the past four weeks, and are currently available for work

158 Senator Skinner. “SB-242Property Assessed Clean Energy Program.” California Legislative Information. February 6,
2 017. Available online at https: //leginfo.legislature.ca.gov /faces /bill TextClient.xhtm1?bill id=201720180SB242
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(5) The definition ofdefault used by the program administrator.
(6) For each delinquent assessment:

(A) The total delinquent amount.

(B) The number and dates of missed payments.

(C) ZIP Code, city, and county in which the underlying property is located.
(7) For each defaulted assessment:

(A) The total defaulted amount.

(B) The number and dates of missed payments.

(C) ZIP Code, city, and county in which the underlying property is located.

(D) The percentage the defaults represent ofthe total assessments within each
ZIP Code.

(E) The total number of parcels defaulted and the number ofyearsin default for
each property.

(8) The estimated totalamount ofenergy saved, and the estimated total dollaramount of
those savings by property owners by the efficiencyimprovements installed in the calendar
year, by city, county, and ZIP Code. In addition, the reportshall state the total number of
energy savingsimprovements, and number ofimprovements installed that are qualified
for the Energy Star program ofthe United States Environmental Protection Agency,

including the overall average efficiency rating ofinstalled units for each product type.

(9) The estimated total amount ofrenewableenergy produced by the efficiency
improvementsinstalled in the calendar year, by city, county, and ZIP Code. In addition,
the report shall state the total number ofrenewable energy installations, including the
averageand median system size.

(10) The estimated total amount of water saved, and the estimated total dollar am ount of
such savings by property owners, by city, county, and ZIP Code. In addition, the report
shall state the total number of water savings improvements, the numberofefficiency
improvements that arequalified for the WaterSense program ofthe United States
Environmental Protection Agency,including the overall average efficiency rating of
installed units for each product type.

(11) The estimatedamount of greenhouse gas emissions reductions.
(12) The estimated number ofjobs created.

(13)The averageand median amount ofannual and total PACE assessments based on ZIP
Code, by city, county, and ZIP Code.

(14) The number and percentageofhomeowners over 60 years old by city, county, and
ZIP Code.
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(b) Allreports submitted pursuant to this section shall include only aggregate data,and shall not
include any nonpublic personal information.

(c) A public agency thatreceives areport pursuant to this section shall make the data publicly
availableonits Internet Web site.

(d) This section does not limit another governmental or regulatory entity from establishing

reporting requirements.
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