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PREFACE

Senate Bill 1389 (Bowen, Chapter 568, Statutes of 2002) requires the California Energy Commission

to prepare a biennial integrated energy policy report that assesses major energy trends and

issues facing the state’s electricity, natural gas, and transportation fuel sectors and provides policy
recommendations to conserve resources; protect the environment; ensure reliable, secure, and diverse
energy supplies; enhance the state’s economy; and protect public health and safety (Public Resources
Code § 25301[a]). The Energy Commission prepares updates to these assessments and associated
policy recommendations in alternate years, (Public Resources Code § 25302[d]). Preparation of the
Integrated Energy Policy Report involves close collaboration with federal, state, and local agencies

and a wide variety of stakeholders in an extensive public process to identify critical energy issues and
develop strategies to address those issues.

ABSTRACT

The 2017 Integrated Energy Policy Report provides the results of the California Energy Commission’s
assessments of a variety of energy issues facing California. Many of these issues will require action
if the state is to meet its climate, energy, air quality, and other environmental goals while maintaining
energy reliability and controlling costs.

The 2017 Integrated Energy Policy Report covers a broad range of topics, including implementation

of Senate Bill 350, integrated resource planning, distributed energy resources, transportation
electrification, solutions to increase resiliency in the electricity sector, energy efficiency, transportation
electrification, barriers faced by disadvantaged communities, demand response, transmission and
landscape-scale planning, the California Energy Demand Preliminary Forecast, the preliminary
transportation energy demand forecast, renewable gas (in response to Senate Bill 1383), updates on
Southern California electricity reliability, natural gas outlook, and climate adaptation and resiliency.

Keywords: California Energy Commission, Senate Bill 350, integrated resource plans, electricity
demand forecast, climate adaptation and resiliency, renewable gas, energy efficiency, Southern
California reliability, Aliso Canyon, integration of distributed energy resources, strategic transmission
investment plan, transportation energy demand forecast, natural gas outlook, nuclear, energy storage,
Alternative and Renewable Fuel and Vehicle Technology Program, resiliency

Please use the following citation for this report:

California Energy Commission staff. 2017. 2017 Integrated Energy Policy Report. California Energy
Commission. Publication Number: CEC-100-2017-001-CMF.
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EXECUTIVE SUMMARY

ore than ever, critical action is needed
M to drastically reduce greenhouse
gas emissions from California’s energy
system. The state must further transform its
energy system away from fossil fuels while
maintaining the services Californians rely on
at a reasonable price, including energy for
lighting, heat on a cold day, air conditioning
during a heat wave, and fuel to get to school,
work, or vacation. California has made
great progress, but the energy sector, when
transportation is included, is the state’s
biggest source of greenhouse gas emissions.

California must continue to lower its
greenhouse gas emissions to help reduce
the risk of the most dangerous impacts of
climate change. Because many greenhouse
gases remain in circulation for decades,
past emissions have already created
climate change and more is unavoidable.

If emissions continue on the current path,
more destructive impacts are anticipated —
such as continued large wildfires, additional
sea-level rise, reduced snowpack,
increased subsidence due to groundwater
withdrawal, and more frequent heat waves,
major storms, and drought. Californians
are already facing the impacts of climate



change. For example, about half of the 20 largest wildfires
in California burned in the last decade with six of the
state’s largest, deadliest, and most destructive wildfires in
2017 alone. (See Figure ES-1.)

An open letter by prominent scientists and cosigned by
Governor Edmund G. Brown Jr. in June 2017 argues that a
rapid downward trend in greenhouse gas emissions must be
initiated in the next three years to avoid the most extreme
impacts of this unfolding global calamity. While a large task,
transforming the energy sector also offers opportunity for
innovation and economic growth. Governor Brown said, “It's
up to you, and it’s up to me and tens of millions of other
people ... to roll back the forces of carbonization and join
together to combat the existential threat of climate change.”

CALIFORNIA'S LEADERSHIP IN
ADDRESSING CLIMATE CHANGE

Recognizing that California’s actions alone won’t be
enough, Governor Brown continues to lead international
and coordinated subnational efforts to address climate

Figure ES-1:

change, despite efforts by the federal administration to
the contrary. Governor Brown championed the Subnational
Global Climate Leadership Memorandum of Understanding
(the “Under-2 MOU”), a commitment by cities, states,

and countries to help limit the rise in global average
temperature to below 2 degrees Celsius. He was also

a leader in achieving the Paris Agreement at the 2015
United Nations Climate Change Conference and was
appointed the special advisor for States and Regions
ahead of the 2017 conference.

In the Paris Agreement, nations worldwide agree to
sufficiently reduce greenhouse gas emissions to avoid
catastrophic climate change — but President Donald Trump
has stated he intends to pull the United States out of it.
The week after the President’s announcement, Governor
Brown was in China discussing ways to collaborate to
reduce emissions and help California’s clean technology
industry grow there. The clean technology market in
China is orders of magnitudes larger than the market in
California and can help drive technology advancements
and global greenhouse gas reductions. Partnerships with
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China and other nations and subnational governments
committed to safeguarding their people from the
challenges posed by climate can make a difference.

Governor Brown and the California Legislature remain
resolute in addressing climate change. Executive Order
B-30-15 set a greenhouse gas emissions reduction
goal of 40 percent below 1990 levels by 2030 and
established guiding principles for climate planning and
funding. Senate Bill 32 (Pavley, Chapter 249, Statutes
of 2016) codified the 2030 goal, and the companion
bill, Assembly Bill 197 (Garcia, Chapter 250, Statutes
of 2016), emphasized equitably implementing state
climate change policies such that the benefits reach
disadvantaged communities. The 2030 goal builds on
the landmark California Global Warming Solutions Act
(Assembly Bill 32, Nufiez, Chapter 488, Statutes of 2006)
requiring a 20 percent reduction in greenhouse gas
emissions by 2020.

In Governor Brown’s 2015 inaugural address, he said
that California must “transform our electrical grid, our
transportation system, and even our communities” to
reduce greenhouse gas emissions. He set the following
goals for 2030:

e Increase from one-third to 50 percent the state’s
electricity derived from renewable sources.

e Reduce today’s petroleum use in cars and trucks by up
to 50 percent.

e Double the efficiency of existing buildings and make
heating fuels cleaner.

He further called on the state to:

e Reduce the relentless release of methane, black
carbon, and other potent pollutants across industries.

e Manage farm and rangelands, forests, and wetlands so
they can store carbon.

Senate Bill 350 (De Ledn, Chapter 547, Statutes of
2015) codifies the goals for the electricity and natural
gas sectors from the Governor’s inaugural address.
Implementation of SB 350 is a central topic of this
Integrated Energy Policy Report.

REDUCING GREENHOUSE GAS
EMISSIONS WHILE GROWING
THE ECONOMY

Economywide, California’s 2015 carbon dioxide emissions
(the most recent data available) were 1.5 million metric
tons below 2014 levels — a 10 percent reduction from
2004. Since the peak in 2001, greenhouse gas emissions
per gross state product have steadily declined by 33
percent, and the economy grew 37 percent. While
California is making progress, this is no time to rest.
Achieving a 40 percent reduction below 1990 levels by
2030 requires unprecedented reductions, as evident in
Figure ES-2.

TRENDS IN GREENHOUSE
GAS EMISSIONS IN THE
TRANSPORTATION AND
ELECTRICITY SECTORS

The transportation sector continues to dominate
greenhouse gas emissions in California, accounting

for 38.5 percent of the state’s emissions in 2015,

not including emissions from refineries that produce
gasoline, which increase transportation sector emissions
to about 50 percent of the statewide total. Further,

motor vehicles are the largest source of air pollution that
harms human health, overshadowing all other sectors
and accounting for nearly 80 percent of nitrogen oxide
emissions and 90 percent of diesel particulate matter
emissions. (See Figure ES-3.)

Because of these high emissions, a major push in
California’s energy policy is to shift from gasoline to zero-
emission and near-zero-emission vehicles (ZEVs) that run
on electricity from plug-in electric batteries, hydrogen fuel
cells, or a combination of the two.

The electricity sector accounted for about 19 percent

of the state’s greenhouse gas emissions in 2015, with
greenhouse gas emissions about 24 percent below 1990
levels in 2015. This reduction has been achieved even
with the closure of the zero-greenhouse-gas-emitting
San Onofre Nuclear Generating Station in 2013 and low



hydroelectricity production in 2015 due to drought. The
reduced emissions in the electricity sector are in part
attributable to an increase in renewable energy resources
and a reduction in coal-fired electricity. Since California’s
Renewables Performance Standard was established in
2002, renewable-based electricity has increased by about
2.5 times. Since California’s Emissions Performance
Standard was enacted by Senate Bill 1368 (Perata,
Chapter 598, Statutes of 2006), coal-fired electricity
consumed in California has declined about 75 percent and
is expected to be zero by 2026.

Figure ES-2:

TRANSFORMING CALIFORNIA'S
ENERGY SYSTEM TO MEET

THE 2030 GREENHOUSE GAS
REDUCTION GOAL

As part of SB 350 requirements, the California Air
Resources Board (CARB) will establish a greenhouse gas
emission reduction target for the electricity sector share
of economy-wide emission reductions. Through the 2077
IEPR proceeding, the Energy Commission and California
Public Utilities Commission (CPUC) worked with CARB to
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split the target between the load-serving entities (LSEs)
regulated by the CPUC (such as investor-owned utilities
[I0Us] and community choice aggregators [CCAs]) and the
publicly owned utilities (POUs).

SB 350 also requires a more comprehensive approach

to energy planning specifically focused on meeting the
2030 greenhouse gas target. Through integrated resource
plans, LSEs will identify the most cost-effective way to
meet greenhouse gas reduction goals and other SB 350
goals, taking resources and customer base characteristics
into account. Sixteen POUs (those that meet the threshold
size requirements) will file their integrated resource plans
with the Energy Commission, and the 10Us and other
LSEs will file with the CPUC. In August 2017, the Energy
Commission adopted guidelines for the POUs’ integrated
resource plans.

Figure ES-3:

DOUBLE ENERGY EFFICIENCY
SAVINGS BY 2030

The Energy Commission, working with the CPUC and
POUs, is setting the path for doubling energy efficiency
savings by 2030. SB 350 directs the Energy Commission
to establish annual targets for statewide energy efficiency
savings and demand reduction that will achieve a
statewide cumulative doubling of energy efficiency
savings in electricity and natural gas end uses by January
1, 2030. In November 2017, the Energy Commission
adopted a doubling target and framework for achieving
the goal. The framework includes:

e ility-funded activities (ranging from incentives aimed
at directly influencing consumer choices to those
that target efficiency improvements in supply chains
including manufacturers, contractors, and builders) and
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e Nonutility-funded activities (such as advancing building
and appliance codes, emerging technologies, innovative
market solutions, progressive program designs, and
public awareness).

In tandem with this work, the Energy Commission is
improving its analytical capabilities to track and account
for the doubling energy efficiency savings goal (as well

as the increase in electric vehicles, rooftop solar, and
other factors) into its electricity and natural gas forecast.
The forecast is used in energy planning efforts such as
the CPUC’s long-term procurement planning and the
California Independent System Operator’s (California ISQ’s)
transmission planning.

ACHIEVE 50 PERCENT RPS
BY 2030

The Energy Commission and CPUC have established rules
for the 50 percent Renewables Portfolio Standard, and the
I0Us are confident they will meet it.

As discussed in this and previous /EPRs, California is
working to minimize the environmental and land-use
impacts of new renewable energy and transmission projects
needed to support its greenhouse gas goals. The Renewable
Energy Transmission Initiative 2.0 (RETI 2.0), initiated in
September 2015 and concluded in March 2017, brought
together state and federal partners to identify constraints
and opportunities for new transmission that may be needed
to access and integrate new renewable energy resources

to meet California’s goals. As noted by Energy Commission
Chair Robert B. Weisenmiller, California is “...pursuing an
integrated strategy, and looking ahead at least 15 years to
make sure we’re doing the right things now to develop the
options we’ll need then. The RETI 2.0 process is helping

the state’s energy agencies, utilities, renewable industry,
and residents narrow down our focus on where we might
need new transmission.” Building on the RETI 2.0 process
and supporting the needs outlined in utilities’ integrated
resource plans, the Energy Commission continues to
develop landscape-scale planning applications that can be
used by state and local planners as they consider renewable
generation and infrastructure development.

ADVANCE TRANSPORTATION
ELECTRIFICATION

SB 350 also emphasizes transportation electrification as
a key part of California’s low-carbon energy future. This
emphasis builds on policies such as Governor Brown’s
Executive Order B-16-12, which set a target for California
to have 1.5 million ZEVs on the road by 2025. In 2014,
Senate Bill 1275 (De Ledn, Chapter 530, Statutes of 2014)
established the goal of placing 1 million zero-emission
and near-zero-emission vehicles in service by January 1,
2023, while providing increased access to these vehicles
for disadvantaged, low-income, and moderate-income
communities and consumers. In 2017, CARB’s proposed
Climate Change Scoping Plan Update included a goal of
4.2 million ZEVs by 2030.

On January 26, 2018, Governor Brown issued Executive
Order B-48-18, setting a new target for 5 million ZEVs on
California’s roads by 2030. The new executive order also
sets a target of installing 200 hydrogen fueling stations
and 250,000 ZEV chargers, including 10,000 direct
current fast chargers, by 2025.

Planning for the growth in plug-in electric vehicles

to advance “smart charging” (charging with internal
controls that adjust to customer and grid needs) can help
make the grid more resilient to variations in renewable
generation and help reduce emissions, provided that
pricing and charging infrastructure encourage charging
at midday. Continued strategic investments are needed
to ensure low-income customers, especially those living
near heavily used freeways, also have access to the use
of plug-in electric and fuel cell electric buses and vehicles
and related economic and environmental benefits.

ADDRESS LOW-INCOME
BARRIERS TO CLEAN ENERGY

Across the energy sector, the Energy Commission is
working to ensure all Californians have an opportunity
to participate in and benefit from Energy Commission
programs that can lead to job creation and training,
improved air quality, and energy efficiency and



environmental gains. In coordination with other state
agencies, the Commission is focusing on issues
highlighted in the following SB 350 studies:

e |Low-income barriers to energy efficiency and
weatherization investments, photovoltaic energy
generation investments, and small business contracting
opportunities identified in the Energy Commission’s 2076
Low-Income Barriers Study, Part A: Overcoming Barriers
to Energy Efficiency and Renewables for Low-Income
Customers and Small Business Contracting Opportunities
in Disadvantaged Communities (Barriers Study).

e |Low-income barriers to access to clean transportation
technologies addressed in the companion study under
development by CARB. A draft of CARB’s Low-Income
Barriers, Study Part B: Overcoming Barriers to Clean
Transportation Access for Low-Income Residents was
released on April 12, 2017.

In developing these studies, community meetings and
public workshops provided opportunities for low-income
customers and disadvantaged communities to highlight
local priorities, concerns, and recommendations.
Climate change and air pollution disproportionately
impact low-income and disadvantaged communities.
Local knowledge is a critical component of efforts to
ensure clean energy investment enhances resilience to
climate change.

The recommendations in the Energy Commission’s
Barriers Study broadly address three key objectives:
expand access (to products, good jobs, small business
contracting opportunities, and nondebt financing);
increase investment (such as in buildings, research
demonstrations, infrastructure, and emergency
preparedness); and improve resilience (including
improving energy reliability, energy affordability,

and health and safety) for California’s low income
communities and disadvantaged communities. The Energy
Commission is developing indicators to measure progress
implementing the recommendations in the Barriers Study
and to help identify locations where further resources
need to be directed.

CALIFORNIA'S EVOLVING
ELECTRICITY SECTOR

As the state moves forward to achieve the goals
identified in SB 350, the basic structure in which
programs in the electricity sector have been
implemented for decades is fundamentally changing.
Traditionally, the 10Us have served about 75 percent of
Californians, with POUs serving most of the rest. Energy
planning has been fairly centralized; most of California’s
electricity planning needs have been addressed for the
10Us with CPUC oversight.

This structure is changing as consumer choice affecting
both generation and consumption is proliferating, spurred
by market developments, technological innovations,

and policy actions. Californians are installing their own
rooftop solar, numerous companies are contracting for
renewable resources, and local government agencies

are forming CCAs that can develop and buy electricity

on behalf of their customers with relatively limited

state oversight. IOU retail electric load could drop by 85
percent in the next decade.

As a result, the 10Us are not entering into long-term
contracts for renewable generation or other energy
products. However, there is considerable uncertainty
about the ability of CCAs to secure the financing needed
for long-term investments, because they are thinly
capitalized shell companies. This uncertainty raises
important questions about how roles traditionally

filled by the 10Us will be met, including making

needed investments in energy infrastructure, energy
efficiency, energy services for low-income consumers,
and research and development. While markets and
technology innovations evolve quickly, regulatory
mechanisms do not. Policy makers and regulators need
to think ahead about how to ensure California’s policy
implementation successfully evolves with changing
market conditions for I0Us and CCAs.



INCREASING RESILIENCY IN THE
ELECTRICITY SECTOR

Amid this changing market structure, California’s electricity
grid must quickly make needed adjustments to support

a low-carbon future. Unlike natural gas-fired generation,
wind and solar vary depending on when the wind is
blowing and the sun is shining. Integrating increasing
amounts of solar and wind energy into the grid requires

a greater emphasis on flexibility and resiliency. This is
illustrated by the “duck curve” developed by the California
ISO that shows the net load (load minus solar and wind
generation) on a typical spring day. (See Figure ES-4.)
When solar electricity generation peaks at midday, the net
load is low and is described as the “belly of the duck.”

When net load is lowest, the system operator works to

get as many resources off the system as possible to

make room for renewable generation, and sometimes

has to curtail renewables. The state continues to explore
beneficial uses of excess renewable energy, however, such
as through storage for later use or to power desalination
plants. As the system operator manages the deep drops

in net load some resources need to be available to ramp
up in anticipation of the evening drop in solar production
while demand remains high. The late-afternoon ramp from
the belly of the duck up is approaching 13,000 MW in a
three-hour period on some of the most extreme days. The
duck curve illustrates the operational challenges for the
California ISO but also presents opportunities for better
managing the grid to maximize the benefits of renewables.

THE ROLE FOR RESPONSIVE AND
STRATEGICALLY LOCATED NATURAL
GAS-FIRED POWER PLANTS

Natural gas-fired power plants historically have been
the workhorses of the grid and are capable of being
turned up or down as needed in response to variations
in energy supply or demand. With the increase in
renewables, natural gas power plants are operating
less and less, and many have ceased operation or have
gone bankrupt. In one sense, this is a success story in
reducing greenhouse gas emissions, but some natural

gas-fired power plants are important for the reliable
operation of the grid, either by virtue of location or
their ability to rapidly ramp up and down. The Energy
Commission, GPUC, and California ISO need to work
together to address how to ensure the availability of
those plants that are needed to maintain the reliability
and resiliency of the grid.

ZERO-GREENHOUSE GAS EMISSION
SOLUTIONS

California needs to increasingly develop solutions to help
integrate renewables that do not emit greenhouse gases,
such as improving the operational flexibility and reliability
of renewable power plants. With advanced controls, a
test by the California ISO found that a utility-scale solar
power plant could provide more resiliency to the grid than
natural gas power plants. Improving short-term weather
forecasting capabilities to better anticipate changes in
renewable generation is also important. For example,
monsoonal cloud cover over large solar facilities in the
desert can quickly cause rapid drops of hundreds of
megawatts and is difficult to predict.

Expanding the use and integration of distributed energy
resources is a high priority for California to provide
customers low-greenhouse gas opportunities for meeting
electricity demand, especially in the Southern California
areas affected by the closure of the San Onofre Nuclear
Generation Station in 2012 and the massive leakage of
methane at the Aliso Canyon natural gas storage facility
in 2016. Distributed energy resources include:

e Demand response, which has been used traditionally
to shed load in emergencies. It also has the potential to
be used as a low-greenhouse-gas, low-cost, price-
responsive option to help integrate renewable energy
and provide grid-stabilizing services, but California
has a serious demand response underperformance
problem. Solutions are available but require proactive
leadership in the policy and ratemaking realms.

e Distributed renewable energy generation, primarily
rooftop photovoltaic systems and also fuel cells.

e “Vehicle grid integration,” or all the ways plug-in
electric vehicles can provide services to the grid,



including coordinating the timing of vehicle charging
with grid conditions.
Energy storage in the electric power sector to capture

electricity or heat for use at a later time to help manage

fluctuations in supply and demand.

Microgrids combine distributed energy resources with a
controller to manage energy use. A key feature of many
microgrids is the ability to continue operating even if
the surrounding electricity grid experiences an outage.
Further work is needed to make microgrids available on
a commercial scale, especially in areas with vulnerable
populations, disadvantaged communities, and tribes.

INCREASING RESILIENCY THROUGH
GEOGRAPHIC RESOURCE DIVERSITY

Among the suite of tools available to increase the
resiliency of a low-greenhouse-gas electricity system,
increasing the regional scale of the electricity system

Figure ES-4:

provides the clearest benefits in terms of reducing costs
and greenhouse gas emissions. Trading with partners
across a larger footprint allows for purchases and sales
between renewable power plants with differing seasonal
and daily operating profiles. For example, when California
has excess renewable generation, a regional electricity
market can allow the generation to be sold instead of
potentially curtailing operations, and when California
needs more energy to meet ramping needs, more
resources are available.

Initiated in 2014, the Western Energy Imbalance Market
is a wholesale energy market that allows participants

to buy and sell energy in real time. Its benefits have
grown as more entities join and increase access to more
generation and transmission. (See Figure ES-5.) Through
the fourth quarter of 2017, the Western Energy Imbalance
Market has provided gross benefits of about $288 million,
avoided curtailment of more than 520 gigawatt-hours of
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renewable energy, and reduced greenhouse gas emissions
by more than 222,600 tons of carbon dioxide equivalent
emissions. In response to the Western Energy Imbalance
Market, innovative market opportunities are evolving.

EXPLORING RENEWABLE
GAS AS A TOOL TO REDUCE
METHANE EMISSIONS

While carbon dioxide accounts for more than 80 percent
of greenhouse gas emissions and is created when fuel

Figure ES-5:
Existing and Future Western EIM Entities

is combusted, methane is more potent at trapping heat.
It is a “short-lived climate pollutant” that accounts for
about 9 percent of the state’s greenhouse gas emissions
and is one of the greenhouse gases that Governor Brown
called out in his 2015 inaugural address. Cattle, manure
management, and landfills generate most of California’s
methane emissions and emissions from California’s
natural gas infrastructure account for about 10 percent.

In response to Senate Bill 1383 (Lara, Chapter
395, Statutes of 2016), CARB approved and began
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implementing a comprehensive short-lived climate
pollutant (SLCP) strategy in March 2017 that includes
strategies to reduce statewide methane emissions

40 percent below 2013 levels by 2030. SB 1383 also
requires the Energy Commission, in consultation with
CARB and the CPUC, to “develop recommendations for
the development and use of renewable gas, including
biomethane and biogas as part of its 2077 Integrated
Energy Policy Report.” Renewable gas has been used, or
proposed for use, as a substitute for conventional natural
gas in a variety of applications. Consistent with SB
1383, the 2017 IEPR identifies “cost-effective strategies
that are consistent with existing state policies and
climate change goals by considering priority end uses of
renewable gas.” In this context, cost-effective strategies
yield the lowest cost per SLCP reduction benefit in terms
of greenhouse gas emissions reduced.

Two independent studies carried out by the University
of California, Davis, and ICF International concluded
that existing government policies (with some
modifications) could support the substantial growth of
renewable gas, particularly as a transportation fuel.
Both studies noted that renewable gas production

can generate up to four times the revenue for
transportation fuel use compared to electricity from
the same renewable gas sources because of the
monetary value of credits generated from the federal
Renewable Fuels Standard and California Low Carbon
Fuel Standard for renewable transportation fuels.
Renewable gas use in the medium- and heavy-duty
vehicle sectors is an important strategy for improving
air quality, and the Energy Commission’s transportation
forecast anticipates the growth of renewable gas use
within those transportation sectors. Still, the market
is constrained by a limited number of models and
production volume of natural gas vehicles.

Additional policies may be needed, and agencies may
also need to modify, reconfigure, and enhance existing
regulations, policies, and programs to fully enable
cost-effective commercialization of renewable gas and
maximize methane emission reductions.

FIRST STEPS IN TRANSFORMING
THE NATURAL GAS SECTOR

California’s aggressive energy efficiency programs and
increased renewable energy generation are reshaping
its use of natural gas. In California, consumption has
remained relatively flat over the last 10 years, while
consumption in the United States has increased 2.4
percent per year. Although natural gas remains an
important resource for heating, electricity production,
and increasingly in transportation, the use of natural gas
will need to decline dramatically for California to meet
its long-term climate goals. In planning, utility executives
are considering the use of renewable gas in the existing
infrastructure, but concerns such as pipeline safety and
leakage would need to be explored further and addressed.

ENERGY RELIABILITY
CONCERNS IN SOUTHERN
CALIFORNIA

The evolving role of natural gas is unfolding in Southern
California, where ongoing reliability issues heighten the
need to accelerate deployment of integrated distributed
energy resources. The ability to maintain reliable
electricity service in the Greater Los Angeles Area was
first tested by the unexpected closure of the San Onofre
Nuclear Generation Station in 2013, compounded by
plans for the phased retirement of older natural gas
facilities in the region that used marine water for

cooling in once-through cooling systems. The Energy
Commission, CPUC, and California ISO continue to work
closely and take corrective action as needed to maintain
electricity system reliability. Most recently, the State Water
Resources Control Board approved a request initiated by
the agencies to defer the retirement of the Encina power
plant temporarily to allow more time to complete the
replacement facility in Carlsbad (San Diego County).

California must also consider the long-term role of
natural gas as California continues ratcheting down
its greenhouse gas emissions. In a letter from Energy
Commission Chair Robert B. Weisenmiller to CPUC

n



President Michael Picker dated July 19, 2017, the Chair
wrote, “With the state’s climate target in mind, Governor
Brown has asked me to plan for the permanent closure
of the Aliso Canyon natural gas storage facility, and | urge
the CPUC to do the same.”

PREPARING FOR CLIMATE
CHANGE

While California works to transform its energy system,
it must also prepare for the effects of climate change
as discussed above including increases in wildfires (see
Figure ES-1), sea-level rise, heat waves, and drought.
Several actions are underway, for example:

e Asdirected by Assembly Bill 2800 (Quirk, Chapter 580,
Statutes of 2016), the California Natural Resources
Agency announced the formation of the Climate-Safe
Infrastructure Working Group. The working group will
report to the Legislature by July 2018 on engineering
standards that should be updated considering future
climatic conditions.

e Asstated in the General Plan Guidelines: 2017 Update,
published by the Governor’s Office of Planning and
Research (OPR), Senate Bill 379 (Jackson, Chapter 608,
Statutes of 2015) requires local governments to include
a climate change vulnerability assessment, measures
to address vulnerabilities, and a comprehensive hazard
mitigation and emergency response strategy in the
safety element of the general plan. OPR’s Integrated
Climate Adaptation and Resiliency Program Adaptation
Clearinghouse provides access to information on funding,
case studies, and tools and research (such as Cal-Adapt)
to support adaptation planning by local governments.

e (California’s utilities are working with the Energy
Commission and the CPUC to incorporate updated
climate science research into utility risk assessment
and infrastructure planning decisions.

Through science-based research, California is

increasing its resilience to climate change. Through its
implementation of SB 350, California is on a path to
transform the electricity, natural gas, and transportation
sectors to meet its 2030 greenhouse gas reduction goal. As
Governor Brown said, “California, as it does in many areas,
must show the way. We must demonstrate that reducing
carbon is compatible with an abundant economy and
human well-being. So far, we have been able to do that.”
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CHAPTERT:

PRIMARY POLICY DRIVERS

alifornia’s energy system provides
c a vast array of services that people
count on every day, including electricity
for lighting, air conditioning, and
manufacturing; natural gas for heating,
cooking, and industrial processes; and
transportation fuels for cars, freight,
and airplanes. These services, while
providing the underpinnings of the state’s
economy and way of life, also have serious
consequences that must be addressed.
When including transportation, the energy
sector is the largest source of greenhouse
gas (GHG) emissions in California,
accounting for about 83 percent of the
state’s GHG emissions. The transportation
sector alone directly accounts for more than
38 percent of statewide GHG emissions
and is the largest source of pollutants
that harm human health. Reducing GHG
emissions is a paramount focus of state
energy policy. Further, efforts to reduce GHG
emissions must assure that all Californians

1 California Air Resources Board, Energy
Commission staff analysis based on data
from the California Greenhouse Gas Inventory
for 2000-2015 by IPCC [Intergovernmental

Panel on Climate Change] Category.




have access to clean technologies and that the benefits of
reducing GHG emissions reach the poor and disadvantaged
communities that bear a disproportionate share of the
pollution from the energy sector.

The window for turning the tide on global carbon emissions
and avoiding the potentially catastrophic impacts is closing
fast. An open letter authored by prominent scientists

and cosigned by Governor Edmund G. Brown Jr. argues
that a rapid downward trend in GHG emissions must be
initiated in the next three years to avoid the most extreme
impacts of this unfolding global calamity.? (See Chapter 10,
“Carbon Budget for 2 Degrees Celsius Ceiling” for more
information.) In July 2017, Governor Brown said, “It’s up to
you and it’s up to me and tens of millions of other people...
to roll back the forces of carbonization and join together to
combat the existential threat of climate change.”

The California Energy Commission is required to develop
the Integrated Energy Policy Report (IEPR) every two years
“to develop energy policies that conserve resources,
protect the environment, ensure energy reliability,
enhance the state’s economy, and protect public health
and safety.”® This year’s report focuses on the state’s
efforts to reduce GHG emissions in the electricity and
transportation sectors. The discussion below lays out the
drivers shaping California’s energy policy and provides
context for the issues explored in-depth in other chapters.

CLIMATE CHANGE

The potential effects of climate change in California are
many. Rising sea levels threaten coastal settlements,
infrastructure, and ecosystems. An increase in extreme
heat and a growing risk of regional megadrought threaten
the state’s water supply. A warming climate portends the
spread of pests and diseases that threaten the state’s
agriculture, forests, and human health. Larger, more
frequent, and more intense fires pose a growing threat to

much of rural California. Each of these trends is already
underway and may become more extreme without a global
effort to drastically and quickly reduce carbon pollution.

Climate change threatens serious economic impacts in
California. This threat is most striking for sectors that are
directly linked to natural resources — agricultural production
will be challenged by higher temperatures and drought;
tourism, the ski industry, and forestry in the Sierra Nevada
will face the challenges of reduced snowpack, forest die-
off, and intense wildfires. Along the coast, natural resources
and built infrastructure, including cities, ports, airports,

and energy and water systems, will be severely impacted
by sea-level rise. Ultimately, every sector of the state’s
economy — including the energy sector — will be affected
by climate change as the natural systems that provide the
basis for all economic activity are increasingly stressed.

As potentially devastating as the effects of climate change
may be for California, less wealthy regions of the world
are facing even greater risks. According to the Encyclical
letter signed by Pope Francis:

“[Climate change] represents one of the principal
challenges facing humanity in our day. Its worst
impact will probably be felt by developing countries
in coming decades. Many of the poor live in

areas particularly affected by phenomena related
to warming, and their means of subsistence

are largely dependent on natural reserves and
ecosystemic services such as agriculture, fishing,
and forestry. They have no other financial activities
or resources which can enable them to adapt to
climate change or to face natural disasters, and
their access to social services and protection is very
limited. ... Sadly, there is widespread indifference
to such suffering, which is even now taking place
throughout our world.”*

2 Figueres, Christiana, Hans Joachim Schellnhuber, Gail Whiteman, Johan Rockstrom, Anthony Hobley, Stefan Rahmstorf, Comment, “Three Years to

Safeguard our Climate,” Nature, Volume 546, June 2017.
3 Public Resources Code Section 25301 (a).

4 Encyclical Letter Laudato S/ of the Holy Father Francis on Care for Our Common Home, http://w2.vatican.va/content/francesco/en/encyclicals/

documents/papa-francesco_20150524_enciclica-laudato-si.html.
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Moreover, the most extreme effects of climate change
will be borne by future generations. There is an ethical
imperative to act now.

INTERNATIONAL AND
SUBNATIONAL LEADERSHIP IN
REDUCING GHG EMISSIONS

California’s role as an international leader in reducing GHG
emissions has grown since the 2016 presidential election.
Recognizing that climate change is the “existential threat
of our time,” Governor Brown continues to spearhead
international and coordinated subnational efforts to address
climate change. California represents about 1 percent of
global GHG emissions, and, consequently, even if California
cut all its GHG emissions, it would not be enough to avoid
catastrophic climate change. Global action is needed.

Governor Brown’s leadership includes participating in an
international call to action on climate change in a 2013
consensus document;® signing accords with leaders from
Mexico, China, Japan, Israel, Peru, Chile, the Netherlands,
and others to reduce GHG emissions;® and championing
the Subnational Global Climate Leadership Memorandum
of Understanding (the “Under-2 MOU”), a commitment by
cities, states, and countries to help limit the rise in global
average temperature to below 2 degrees Celsius.” As part
of this effort, Governor Brown and the Chinese Minister
of Science and Technology signed an agreement in 2017
to cooperate on research, innovation, and investment

to develop low-carbon energy technologies via the
California-China Clean Technology Partnership.t He was
also a leader at the 2015 United Nations Climate Change
Conference in Paris that resulted in an agreement among
nations worldwide to sufficiently reduce GHG emissions

to avoid catastrophic climate change. In 2017, Governor
Brown was appointed to be the Special Advisor for States
and Regions ahead of the 2017 United Nations Climate
Change Conference.

While President Trump has stated his intention to pull

the United States from the Paris Agreement, Governor
Brown and other California leaders have maintained their
commitment to reducing GHG emissions. California sought
climate mitigation partnerships with other states, founding
the United States Climate Alliance with the governors

of Washington and New York. In less than a month, the
partnership quadrupled in size. In July 2017, Governor
Brown announced that California will host a Climate
Action Summit in San Francisco in September 2018. He
said, “President Trump is trying to get out of the Paris
Agreement, but he doesn’t speak for the rest of America.
We in California and in states all across America believe
it’s time to act, it’s time to join together, and that’s why at
this Climate Action Summit we’re going to get it done.”®

CALIFORNIA POLICY
DIRECTIVES TO REDUCE GHG
EMISSIONS

Reducing GHG emissions and improving air quality are
primary drivers of California’s energy policy. In 2006,
California enacted the groundbreaking California Global
Warming Solutions Act (Assembly Bill 32, Nufiez, Chapter
488, Statutes of 2006), requiring a 20 percent reduction
in GHG emissions by 2020. The California Air Resources
Board (CARB), with input from the Energy Commission,
California Public Utilities Commission (CPUC), other
agencies, and a broad array of stakeholders, developed
the AB 32 Scoping Plan'® to lay out a framework for

5 Scientific Consensus on Maintaining Humanity’s Life Support Systems in the 21st Century: Information for Policy Makers, May 21, 2013, http://mahb.

stanford.edu/consensus-statement-from-global-%20scientists.

See http://under2mou.org/.
https://www.gov.ca.gov/news.php?id=19832.

© o N o

https://www.gov.ca.gov/news.php?id=19866.

http://www.climatechange.ca.gov/climate_action_team/partnerships.html.

10 CARB, The First Update to the Climate Change Scoping Plan: Building on the Framework, May 2014, http://www.arb.ca.gov/cc/scopingplan/2013_

update/first_update_climate_change_scoping_plan.pdf.
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meeting the goal. Some of the key measures included
expanding energy efficiency programs and building

and appliance standards; using renewables to serve 33
percent of the state’s electricity needs; developing a Cap-
and-Trade Program for GHGs; and reducing emissions
from the transportation sector. Considerable progress has
been made on each of these measures.

In 2015, Governor Brown called on California to do still
more. In his inaugural address, he said that California must
“continue to transform our electrical grid, our transportation
system, and even our communities” to reduce GHG
emissions. He set the following goals for 2030:"

e Increase from one-third to 50 percent the state’s
electricity derived from renewable sources.

e  Reduce today’s petroleum use in cars and trucks by up
to 50 percent.

e Double the efficiency of existing buildings and make
heating fuels cleaner.

e Reduce the relentless release of methane, black
carbon, and other potent pollutants across industries.

e Manage farm and rangelands, forests, and wetlands so
they can store carbon.

Governor Brown also put forward Executive Order B-30-
15, which set a GHG emissions reduction goal of 40
percent below 1990 levels by 2030, while establishing
guiding principles for climate planning and funding.'
Senate Bill 32 (Pavley, Chapter 249, Statutes of 2016)
codifies the 2030 GHG emissions reduction goal, and
Assembly Bill 197 (Garcia, Chapter 250, Statutes

of 2016) focuses on equitably implementing state
climate change policies such that the benefits reach
disadvantaged communities.

Senate Bill 350 (De Ledn, Chapter 547, Statutes of 2015)
advances the focus of California’s energy policy on
achieving GHG reductions. The state’s work to implement
SB 350 is the focus of this /EPR.

Key provisions of SB 350 include putting the Governor’s
goals for 50 percent renewable energy and doubling
energy efficiency savings into statute as tools for
achieving the 40 percent reduction in GHG emissions by
2030. It also advances transportation electrification, as
discussed further in the section below on “Transportation
Sector Policy Drivers” and in Chapter 2. In accordance with
the statute, specified load-serving entities must develop
integrated resource plans that reflect these goals as part
of an overall framework to cost-effectively reduce GHG
emissions. (For more information on integrated resource
plans, see Chapter 2.) SB 350 also allows the voluntary
transformation of the California Independent System
Operator (California ISO) into a regional organization,

an important strategy to reduce GHG emissions as well
as provide cost savings and other benefits. (For more
information, see Chapter 3, “Regional Coordination.”)

SB 350 also requires CARB, in coordination with the

CPUC and the Energy Commission, to establish GHG
emissions reduction targets for the electricity sector

and load-serving entities as part of the statewide 2030
goal while ensuring that low-income and disadvantaged
communities are not marginalized as the grid transitions.
(For more information, see Chapter 2.) CARB proposed an
updated Scoping Plan to reflect Senate Bill 350 in January
2017, and work to set targets is ongoing.

In 2016, Governor Brown signed Senate Bill 1383 (Lara,
Chapter 395, Statutes of 2016) into law, furthering actions
to reduce emissions of methane, black carbon, and other
potent GHGs termed “short-lived climate pollutants”
(SLCP). Among other requirements, SB 1383 directs CARB
to develop and begin implementing a comprehensive
strategy to reduce emissions of SLCPs to achieve
reductions in the emissions of these gases by 40 to 50
percent below 2013 levels by 2030.

More recently, in July 2017, California’s Cap-and-Trade
Program was extended through 2030 (Assembly Bill 398,
Garcia, Chapter 135, Statutes of 2017), reiterating SB 32

11 Governor Brown’s 2015 inaugural address, January 5, 2015, https://www.gov.ca.gov/news.php?id=18828.

12 It also set a long-term goal to reduce GHG emissions 80 percent below 1990 levels by 2050. https://www.gov.ca.gov/news.php?id=18938.

13 For additional information, see https://www.arb.ca.gov/cc/scopingplan/scopingplan.htm.

16



goals of reducing GHG emissions to 40 percent below
1990 levels by 2030. In addition, AB 398 requires CARB to
establish price ceilings and containment measures while
adding sales tax exemptions to encourage renewable
electricity development. A companion bill (Assembly Bill
617, Garcia, Chapter 136, Statutes of 2017) requires
reporting, monitoring, and reduction plans for criteria-
pollutant emissions in disadvantaged communities. The
Legislature also decided that money collected from the
auction of allowances from the Cap-and-Trade Program
shall be prioritized to include, among other factors,
climate adaptation and resilience, as well as climate and
clean energy research.™

California is also working to increase the resiliency of its
energy system to climate change. This work is discussed
in Chapter 10.

Figure 1:
California’s GHG Emissions in 2015

Other

SOURCES OF CALIFORNIA
GHG EMISSIONS

Understanding the sources and tracking the amount
of GHG emissions are critical to reducing them. The
transportation sector dominates GHG emissions in
California, accounting for 38.5 percent of the state’s
emissions — almost double the emissions from the
electricity sector, which is 19.1 percent. The industrial
sector includes oil refineries and accounts for 23.7
percent, increasing the amount of emissions attributable
to California’s transportation sector (although not
included in the 38.5 percent noted above). The
residential sector accounts for 11.1 percent, and
agriculture accounts for 7.9 percent.

If emissions from the electricity sector are attributed to
end uses and not accounted for as a distinct category, then

[ Residential

B Commercial
B Transportation
B Agriculture

¥ Industrial

" Electric Generation
(In State and Imported)

Total = 440.4 MMTCO,e

Source: California Energy Commission staff using data from CARB’s 2017 Greenhouse Gas Emissions Inventory of 2015 emissions

14 Health and Safety Code, Section 38590.1 (a).
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the 2015 California GHG emissions breakdown would be:

e Transportation — 38.5 percent.

e Industrial — 26.2 percent.

e Commercial — 13.8 percent.

e  Residential — 12.3 percent.

e Agriculture and Forestry — 9.2 percent.

California’s GHG emissions are primarily carbon dioxide
(CO2) released with the combustion of fossil fuels,
accounting for 84.1 percent of GHG pollutants in 2015.
Other pollutants that contribute to global climate change
as noted above, include methane (CH4, primarily from
agriculture and forestry), black carbon (soot, primarily

Figure 2:

from transportation), nitrous oxide (N20, primarily from
agriculture), and fluorinated gases (HFC, primarily from
the commercial sector). Figure 2 shows the relative
contribution of carbon dioxide and SLCPs.

Figure 3 shows the sources of SLCPs. Agriculture is the
dominant source, accounting for more than 36 percent.
Energy production and uses account for more than 35
percent.

Reducing GHG emissions by 40 percent relative to 1990

, levels by 2030 requires a dramatic and unprecedented cut

in emissions. It requires fundamental changes to California’s
energy system, many of which are already underway.

Relative Contribution of GHGs in California in 2015

Transportation 36.1%

Residential 5.1%

Industrial 18.3%

Short-lived
Pallutants
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Agriculture & Forestry 1.63%

Industrial 0.25%
Transportation 0.31%
Other 0.41 %

Climate

s
e

Agriculture & Forestry 1%

Commercial 2.9%
Electricity G tion 7.4%
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Total = 451.05 MMTCO,e
Electricity Generation 11%
(in state)

Source: California Energy Commission staff using data from CARB’s 2017 Greenhouse Gas Emissions Inventory of 2015 emissions. The total

million metric tons of carbon dioxide equivalent in Figure 2 is higher than in Figure 1 because Figure 2 accounts for black carbon emissions.

Black carbon emissions data are from 2013, the most recent data available. Also, by including black carbon in total GHG emissions, the

percentage emissions per sector differs from Figure 1. (For example, the transportation sector is 36.2 percent of total when including black

carbon and 38.5 percent when black carbon is not included.)
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AIR QUALITY

California has made tremendous progress in improving air
quality, but more work is needed. More than 90 percent
of Californians breathe unhealthy levels of one or more air
pollutants during some part of the year."

Air pollutants that impact public health include criteria
pollutants, such as particulate matter, ground-level ozone,
carbon monoxide, oxides of nitrogen, oxides of sulfur,

and toxic air pollutants. In its 2016 State of the Air report,
the American Lung Association lists eight California

Figure 3:

metropolitan areas in the top-10 most polluted cities
nationwide.'® CARB estimates that smog-forming emissions
may need to be cut by 80 percent to attain federal air
quality standards in 2023 and 2031 in parts of the state."”

Motor vehicles represent the largest source of air
pollution in California,' overshadowing all other sectors
and accounting for nearly 80 percent of nitrogen oxide
emissions and 90 percent of diesel particulate matter
emissions in the state.' (See Figure 4.) Transportation-
related criteria pollutant emissions are associated with
premature death and disease, as well as upper and lower

Emissions of SLCPs and Other Non-CO2 GHGs (2075)

On-roadDiesel{2.4%
Off-roadMobile {4.8%)

othél{z 3‘00}
Transportation{1.7%)

Industrial {1.4%) N A
i

Agriculture (9.1%)

Residential {3.6%)

Industrial (2%}

Commercial {(10.2%)

Total=B81MMTCO;e

Enteric Fermentation(14.3%)
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Source: California Energy Commission staff using data from CARB’s 2017 Greenhouse Gas Emissions Inventory of 2015 emissions. Black

carbon emissions data are for 2013, the most recent year of available data.

15 https://www.arb.ca.gov/research/health/fs/fs1/fs1.htm.
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http://www.lung.org/assets/documents/healthy-air/state-of-the-air/sota-2016-full.pdf.
CARB. Mobile Source Strategy, May 2016, available at https://www.arb.ca.gov/planning/sip/2016sip/2016mobsrc.pdf.
https://www.arb.ca.gov/knowzone/history.htm.

California Air Resources Board. Mobile Source Strategy. May 2016. Available at https://www.arb.ca.gov/planning/sip/2016sip/2016mobsrc.pdf.
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respiratory symptoms, bronchitis, asthma, and cancer.
Electricity generation contributes a small percentage

of California’s overall criteria pollutants (0.3 to 5.6
percent of statewide emissions in 2013),2' although
emissions from power plants can raise local community
concerns. Reducing criteria pollutant emissions from the
transportation sector is an important part of California’s
energy policy, as discussed further in the section below on
Transportation sector “Regulations and Requirements.”

Some communities face disproportionate air quality and
other environmental burdens in California. To help focus
investment to reduce such burdens, Senate Bill 535

(De Ledn, Chapter 830, Statutes of 2012) directed the
California Environmental Protection Agency to direct 25
percent of greenhouse gas reduction fund (GGRF) cap-and-
trade allowance revenue to projects that provide economic
and health benefits to disadvantaged communities,
including 10 percent to projects located in disadvantaged

Figure 4:
Air Quality Emissions per Sector (2012 Estimated Annual Average)
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California Energy Commission. 2015. 2074 Draft Integrated Energy Policy Report Update. Publication Number: CEC-100-2014-001-CMF.
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California Energy Commission Staff. 2076. 2016 Integrated Energy Policy Report Update. California Energy Commission. Publication Number: CEC-
100-2016-003-CMF.
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communities.?? GalEnviroScreen 3.0 calculates a score for
each census tract based on geographic, socioeconomic,
public health, and environmental hazard criteria. The
census tracts with the top 25 percent score are eligible
to receive cap-and-trade funding consistent with SB
535 requirements. In 2016, Assembly Bill 1550 (Gomez,
Chapter 369, Statutes of 2016) revised requirements for
allocation of GGRF funding to specify that 25 percent

of GGRF money must go to projects located within,

and benefitting individuals living in, disadvantaged
communities. Also, Assembly Bill 1550 added new
requirements requiring 10 percent of GGRF money to
fund projects located within, and benefitting individuals
living in, low-income communities, as specified.

ACCESS TO CLEAN
TECHNOLOGIES

The state is also working to ensure that all Californians
have access to the clean energy resources critical to
achieving the state’s climate goals. As California continues
down the path toward a low-carbon economy, it is critical
the most vulnerable populations are not left behind. In
addition to minimizing the impacts of fossil fuel generation
and transportation on disadvantaged communities, it is
equally important to create opportunities for this segment
of the population to have access to cleaner alternatives,
so they may play an active role in the fight against climate
change and enjoy the numerous benefits that clean
energy technologies provide.

Governor Brown and the Legislature have underscored
this need by identifying a need for benefits to low-
income residents and disadvantaged communities in
SB 350 and other recent legislation. The full range of

clean energy benefits extends beyond carbon reduction
or bill savings to increasing public health and safety
and enabling new workforce and small business
opportunities for local residents.

SB 350 concluded that increasing low-income customers’
access to weatherization, energy efficiency, renewable
energy, and clean transportation options will allow
communities across the state to begin realizing these
benefits while providing meaningful contributions to
overall GHG emissions reductions. Furthermore, increased
investment in clean distributed energy resources will
increase community resilience, or the ability to withstand
difficult conditions. Conditions are expected to get only
more difficult for residents of disadvantaged communities
as climate change accelerates.

The SB 350 Low-Income Barriers Studies completed by
the Energy Commission® and CARB?* further supported
this priority and put forth a range of potential solutions to
overcome some of the difficulties faced by low-income
residents and disadvantaged communities in accessing
clean energy and low-emission transportation options. For
more information on the identified barriers and potential
solutions, refer to Chapter 2.

ENERGY RELIABILITY

As California implements its climate goals, a major focus
continues to be on maintaining the reliability of the energy
system. Californians expect a reliable energy system,

and any disruptions to energy services (such as energy
for lighting, heating, water pumping, gasoline refining,

or manufacturing) can have serious health and safety

consequences, as well as negative economic repercussions.

22 Disadvantaged Communities are defined as California census tracts facing the highest environmental burdens, as determined by a number of

economic, environmental, and socioeconomic factors including low-income, high unemployment, poor health conditions, air and water pollution,

and hazardous wastes. SB 535 directs the California Environmental Protection Agency (CalEPA) to identify disadvantaged communities for funding

purposes, and as of April 2017 CalEPA uses the top scoring 25 percent of communities using the CalEnviroScreen 3.0 tool to make this determination.

23 Scavo, Jordan, Suzanne Korosec, Esteban Guerrero, Bill Pennington, and Pamela Doughman. 2016. Low-Income Barriers Study, Part A: Overcoming

Barriers to Energy Efficiency and Renewables for Low-Income Customers and Small Business Contracting Opportunities in Disadvantaged

Communities. California Energy Commission. Publication Number: CEC-300-2016-009-CMF.

24 https://www.arb.ca.gov/msprog/transoptions/transoptions.htm.
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In recent years, the energy infrastructure in California
has suffered two major disruptions that have required
ongoing efforts to assure energy reliability, as discussed
in Chapter 11. Early manifestations of a changing
climate (see Chapter 10), such as the early melting

of the snowpack that reduces the availability of
hydropower in the summer, increased peak electricity
demand, and climate-induced wildfires contribute to
reliability issues. Interagency work to maintain reliability
following the unanticipated closure of the 2,200 MW
San Onofre Nuclear Generating Station in 2012 and in
the wake of the major leak at the Aliso Canyon natural
gas storage facility is ongoing. The Aliso Canyon natural
gas storage facility has been an important tool for
managing natural gas supply for electric generation
(particularly in summer when air-conditioning use is
high) and home heating use (in the winter). But use

of the storage facility has been severely limited since
the leak in late 2015. Going forward, the state must
find new ways to maintain the reliability of the energy
system as it begins planning for the permanent closure
of the Aliso Canyon natural gas storage facility.?

More broadly, as California decarbonizes its electricity
sector, it must also rethink the way it conducts energy
planning and balances supply and demand. Solar

and wind generation have grown dramatically, (see
Chapter 3, “Changes in Electricity Generation”) reducing
GHG emissions, but also creating more variability in
energy supply. Thus, California’s success in advancing
renewable energy in the electricity sector has created
new operational challenges. Tools for maintaining system
reliability as California continues to decarbonize its
electricity sector are discussed in Chapter 3.

RESOURCE
CONSERVATION AND
ENVIRONMENTAL
PROTECTION

Conserving resources and protecting the environment
go to the core of the state’s work to transform its
energy system to reduce GHG emissions. Efforts
discussed throughout this report to increase energy
efficiency, advance renewable resources, and electrify
the transportation system are focused on reducing GHG
emissions. Also, in this /EPR the Energy Commission
partnered with the CPUC and CARB to look at increasing
the use of renewable gas to reduce SLCPs. (See Chapter
9.) Other key efforts include renewable energy and
transmission planning, as discussed in Chapter 5.

The 2016 IEPR Update focused on advancements in

the environmental performance of the electricity sector
over the last decade, including reducing GHG emissions
through the increase in renewables and reduction in
coal use, lowering criteria pollutant emissions, phasing
out the use of once-through cooling technologies

that harm marine life, reducing water consumption,

and improving environmental planning for energy
infrastructure. California remains committed to reducing
the environmental impact of its entire energy system.

ECONOMIC GROWTH

While California takes action to transform its energy
system to meet its climate and other energy policy goals,
it must also protect the economy by controlling costs.
Experience over the last decade has demonstrated

that California can reduce emissions while growing

its economy. (See Figure 5.) As Governor Brown said,
“California, as it does in many areas, must show the way.
We must demonstrate that reducing carbon is compatible

25 Letter from Energy Commission Chair Robert B. Weisenmiller to CPUC President Michael Picker, July 19, 2017, http://docketpublic.energy.ca.gov/
PublicDocuments/17-IEPR-11/TN220299_20170721T134102_July_19_2017_Letter_to_California_Public_Utilities_Commission_P.pdf.
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with an abundant economy and human well-being. So far, 2000 and 2016, job growth increased nearly 13 percent,
we have been able to do that.”? while electricity consumption grew almost 9 percent.
California’s gross state product grew by 40 percent —
more than four times as fast as electricity consumption.?
Meanwhile, the state’s population grew by 15 percent
from about 34 million in 2000 to 39 million in 2016.2°

Since the beginning of the century, California has
achieved large economic growth with only modest
growth in its energy consumption. From 2015 to 2016,
electricity consumption in California grew less than 1

percent from 2015, totaling 285,701 gigawatt-hours Figure 6 shows that per capita energy use in California
(GWh). With this slight increase in electricity consumption, has remained relatively flat since the 1970s, while it
job growth increased nearly 2 percent, and California’s rose nationwide because of the state’s forward-looking
gross state product grew almost 3 percent.?” Between energy efficiency regulations, industrial mix, and mild
Figure 5:

California Has Reduced Its GHG Emissions While Growing Its Economy
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Source: California Energy Commission staff using data from the CARB GHG Inventories and gross state product data from the Bureau of
Economic Analysis of the U.S. Department of Commerce. Note: Not shown is California’s 2050 goal to reduce GHG emissions 80 percent
below 1990 levels (Executive Order B-30-15).

26 http://governors.library.ca.gov/addresses/39-Jbrown04.html.

27 Jobs data are from the Employment Development Department and reflect civilian employment growth. The source of gross state product numbers is
Moody’s Analytics, January 2017. — June 2017.

28 Gross state product data are from U.S. Bureau of Economic Analysis, Moody’s Analytics. June 2017.

29 Population data are from BOC, Moody’s Analytics. — Department of Finance, December 2016.



ARTHUR ROSENFELD

Physicist, internationally renowned energy expert,
and former California Energy Commissioner Arthur H.
Rosenfeld, Ph.D. died in January 2017, at age 90.

Dr. Rosenfeld was a driving force in shaping California’s
nation-leading energy efficiency policies. He pioneered
and championed the energy efficiency standards that
have made California an international leader in energy
conservation and sustainability.

His work showed that greater energy efficiencies in
buildings and appliances would reduce the number of
power plants needed and avoid added GHG emissions. He
was also an early advocate of bringing energy companies
on board as stakeholders to promote energy efficiencies
and he helped developed several energy saving innovations
such as electronic ballasts for compact fluorescent lights.

Dr. Rosenfeld was appointed to the Energy Commission
in April 2000 and reappointed January 2005. During his
tenure, he oversaw the Public Interest Energy Research

Figure 6:

program and energy efficiency issues including standards
for buildings and for appliances. He retired from the
Energy Commission in January 2010. His many awards
and commendations include the Szilard Award for Physics
in the Public Interest in 1986, the Carnot Award for Energy
Efficiency from the U.S. Department of Energy in 1993,
and the Berkeley Citation in 2001 from the University of
California. In 2006, he received the prestigious Enrico
Fermi Award, one of the highest honors from the U.S.
Department of Energy. In 2008, The Economist magazine
named him Innovator of the Year in the field of Energy and
Environment. In 2011, Russian President Dmitry Medvedev
presented Rosenfeld with the Global Energy Prize in
recognition of his lifetime of achievement in energy
efficiency. In 2012, President Barack Obama named
Rosenfeld a recipient of the National Medal of Technology
and Innovation, one of the highest honors from the U.S.
government for scientists, engineers, and inventors.

For more information see http://calenergycommission.

blogspot.com/2017/01/long-time-energy-efficiency-
visionary_27.html?m=1.

Per Capita Electricity Use Stays Flat in California While Increasing Nationwide
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weather. This is shown in Figure 6, which is also termed
the “Rosenfeld Curve” in honor of former Energy
Commissioner Arthur H. Rosenfeld. See the sidebar for
more information on the contributions of Art Rosenfeld.

One of the ways to help control energy costs and manage
energy consumption while reducing GHG emissions in
California is through thoughtful energy planning. One
requirement of SB 350 is that retail electricity service
providers develop integrated resources plans that take

a broader, more comprehensive approach to energy
planning than the more siloed approach of recent years.
(See Chapter 2 for discussion.) SB 350 requires “each
electrical corporation to fulfill its obligation to serve its
customers at just and reasonable rates” and to “minimize
impacts on ratepayers’ bills.”*® While maintaining
affordable costs is a principal goal of integrated resource
planning, SB 350 also requires that utility IRPs minimize
localized air pollutants and other GHG emissions, with

Figure 7:

early priority on disadvantaged communities.®' Some
strategies for addressing this priority are described in the
Low-Income Barriers Study section. (See Chapter 2.)

The integrated resource plans will complement existing
cost control mechanisms embedded in the state’s energy
efficiency and renewable energy policies. For example,
all energy efficiency standards provide net benefits to the
consumer. (Savings to the consumer will more than offset
the additional cost to attain the standard.)

Ultimately, innovation in the energy sector will be critical
for California to achieve its climate and energy goals

at the lowest possible cost. The Energy Commission
invests in research and development (R&D) to help spur
innovation and bring to market technologies that are
needed to help transform California’s energy system.
R&D investments made through a rigorous, impartial,
and public process can move innovations through the

GHG Reductions in the California ISO System Since 2074
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30 PUC 454.52(a)(1)(C) and (D).
31 PUC Section 454.42 (@)(1)(H).

25



pipeline from concept to market. The Energy Commission
funds R&D innovations that advance science and
technology to make California’s energy safer, cleaner,
more reliable, and less costly.

ELECTRICITY SECTOR
POLICY DRIVERS

The policies identified above are helping shape
development of the electricity sector. As discussed in
the 2016 IEPR Update, the electricity sector has already
made tremendous progress in reducing GHG emissions
and improving environmental performance. Notably,
GHG emissions from the electricity system in 2015 were
already 23.9 percent below 1990 levels. Figure 7 shows
the decline of GHG emissions serving the California ISO
annually since 2014.

This reduction has been achieved even with declines in
two of the state’s zero-GHG sources of electricity with
the permanent closure of the 2,200 MW San Onofre

Figure 8:

Nuclear Generating Station in 2013 and the loss of
hydropower generation during the four-year drought.

The state’s last remaining in-state nuclear power plant,
Diablo Canyon, will close by 2025 and Pacific Gas and
Electric Co. will increase investments in energy efficiency,
renewable resources, and energy storage beyond current
mandates.®? (For more information on spent nuclear fuel
management, see Appendix A.)

Below are highlights of some of the key policy drivers that
have helped reduce GHG emissions from the electricity
sector in California.

LEGISLATIVE AND
REGULATORY DRIVERS

ENERGY EFFICIENCY

Energy efficiency entails using advancements in
technology to provide the same or better level of energy
service® to a consumer, while using less energy. SB 350

Cost Reductions in Five Clean Energy Technologies (2008-2015)
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Source: U.S. Department of Energy. September 2016. Revolution ... Now: The Future Arrives for Five Clean Energy Technologies — 2016 Update.

Distributed PV (-54%)
Utility-Scale PV (-64%)

32 PG&E News Release, “In Step with California’s Evolving Energy Policy, PG&E, Labor and Environmental Groups Announce Proposal to Increase Energy

Efficiency, Renewables and Storage While Phasing Out Nuclear Power Over the Next Decade.” June 21, 2016. Retrieved from http://www.pge.com/

en/about/newsroom/newsdetails/index.page?title=20160621_in_step_with_californias_evolving_energy_policy_pge_labor_and_environmental _

groups_announce_proposal_to_increase_energy_efficiency_renewables_and_storage_while_phasing_out_nuclear_power_over_the_next_decade.

33 “Energy service” includes all the ways people use energy, including for lighting, heating, and air conditioning.
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Figure 9:

Annual Additional Installed Solar Self-Generation Capacity
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California renewable energy incentives [D14]. Updated June 2017.

calls for the Energy Commission to establish targets that
will achieve a cumulative doubling of energy efficiency
savings by 2030. (For more discussion, see Chapter 2.)
Additional energy efficiency innovation in buildings and
appliances — the historical focus of California’s energy
efficiency work — will be needed to achieve these savings
targets. Further, deeper savings will also be needed in
industry and agriculture, areas that have received less
attention but where additional potential may exist. SB 350
continues, enhances, and expands the existing building
energy efficiency program established by Assembly Bill
758 (Skinner, Chapter 470, Statutes of 2009) and contained
in the Existing Building Energy Efficiency Action Plan.*

34 http://www.energy.ca.gov/ab758/documents/.

RENEWABLE ENERGY AND DISTRIBUTED
RESOURCES

A major policy driver in the electricity sector is the state’s
RPS, which was established in 2002 and accelerated and
expanded in subsequent years. The Energy Commission
estimates that California’s in-state operating renewable
energy capacity (wind, solar, geothermal, biomass, and
small hydroelectric) was 27,800 MW as of October
31,2017,% up from 6,800 MW in 2001.% California leads
the nation in electricity production from solar energy,
geothermal, and hiomass.¥

Cost reductions in renewable energy sources, particularly
solar and wind energy, have helped spur market growth

35 The California Energy Commission’s Tracking Progress Web page, Renewable Energy, updated August 2017, http://www.energy.ca.gov/renewables/

tracking_progress/documents/renewable.pdf.

36 California Energy Commission Staff. 2016. 2076 Integrated Energy Policy Report Update. California Energy Commission. Publication Number: CEC-

100-2016-003-CMF.

37 Energy Information Administration California State Profile, Last Updated October 20, 2016.
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for renewables. Between 2008 and 2015, the cost for
land-based wind has declined 41 percent, distributed PV
has declined 54 percent, and utility-scale PV has gone
down by 64 percent. (See Figure 8.)

As the state moves forward to implement the 50 percent
requirement, more work is needed to maximize the
benefits of renewable energy (for more discussion, see
Chapter 3) while electrifying the transportation sector (for
more discussion, see Chapters 2, 3, and 4, and Appendix
H) and maintaining system reliability. (For more discussion
of reliability issues in Southern California, see Chapter 11.)

In 2006, Senate Bill 1 (Murray, Chapter 132, Statutes of
2006) established a suite of solar programs with a goal
of building a self-sustaining solar market combined with
high levels of energy efficiency in the state’s homes

and businesses. The legislation set an ambitious goal to
install 3,000 MW of behind-the-meter solar by 2017. The
state far exceeded the goal with about 5,900 MW of solar
photovoltaics installed in California as of November 2017.
This is more than triple the amount installed since 2012,
and almost 2,700 MW were installed in 2015 and 2016.
Figure 9 shows the amount of new solar self-generation
(rooftop PV) interconnected to the electricity system
annually from 2006 to 2016. The growth in behind-the-
meter resources is a fundamental shift in the energy
sector away from large-scale facilities, which creates
many new challenges and opportunities, as discussed

in Chapter 3. (See Chapter 6 for information on efforts

to better incorporate behind-the-meter solar into the
electricity forecast.)

TRANSPORTATION ELECTRIFICATION

California cannot meet its climate and energy goals solely
with advancements in the electricity sector. Reducing
emissions from the transportation system with low-carbon
alternative fuel vehicles is critical. A major policy goal, as
discussed below in “Transportation Policy Drivers,” is to

electrify the transportation sector, which addresses the use
of electricity from external power sources for mobility. With
half of all the plug-in electric vehicles driven nationwide
located here, California is already leading the way. Further
growth in transportation electrification provides challenges
and opportunities to the electricity system.

EMISSION PERFORMANCE STANDARD

Senate Bill 1368 (Perata, Chapter 598, Statutes of 2006)
established another key policy for reducing GHG emissions
— California’s Emissions Performance Standard. This
standard prevents California utilities from making new
long-term commitments (five years or more) to high GHG-
emitting baseload power plants — plants that emit more than
1,100 pounds of CO2 per megawatt-hour. This restriction is
encouraging California utilities” divestiture of high GHG-
emitting power plants. Coal-fired electricity consumed in
California has declined about 86 percent since the standard
was enacted in 2006 and is expected to be zero by 2026.%¢

WATER-USE EFFICIENCY AND PHASE-
OUT OF ONCE-THROUGH COOLING
TECHNOLOGIES

As reported on in the 2016 IEPR Update, conserving
freshwater and avoiding wasteful use have long been

part of the state’s water policy.*® The Energy Commission
encourages power plant developers in California to reduce
water consumption by using water-efficient technologies
and to conserve freshwater by using recycled water. This
policy conserves water and makes the electricity system
more resilient to drought.

In 2010, the State Water Resources Control Board
(SWRCB) adopted a policy to phase out the use of once-
through cooling (OTC) technologies while maintaining
the critical needs of the state’s electricity system.*

The OTC policy reduces the discharge of heated water
into marine and estuarine ecosystems and the death of

38 The California Energy Commission’s Tracking Progress Web page, Actual and Expected Energy From Coal for California, updated December 2017.

39 State Constitution, Article X, Section 2 and SWRCB Resolution 75-58.

40 SWRCB, Statewide Policy on the Use of Coastal and Estuarine Waters for Power Plant Cooling (Attachment 1), 2010, http://www.waterboards.ca.gov/

water_issues/programs/ocean/cwa316/docs/policy100110.pdf.
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Figure 10:

Operational, Pending, and Potential CCAs

Source: Local Energy
Aggregation Network

Operational CCAs

Pending CCAs {2018 launch)

Exploring CCAs

Source: California Energy Commission Tracking Progress on Renewable Energy, Updated December 2017, http://www.energy.ca.gov/

renewables/tracking_progress/#renewable

species through impingement and entrainment.*' Overall,
the state is ahead of schedule for OTC phase-out, but

in August 2017, the SWRCB approved a request from

the energy agencies for a delay in the implementation
schedule for one power plant, Encina Units 2-5, to
maintain energy reliability in Southern California. The
Office of Administrative Law approved the amendment in
December 2017. (For more information, see Chapter 11.)

CHANGES IN ELECTRICITY MARKET
STRUCTURE

As California works to further transform its electricity sector,
it must do so in the midst of a fundamentally changing
industry. Market developments, technological innovations,
and policy actions have helped put into motion a shift away
from having the investor-owned and publicly owned utilities
as the energy provider for most Californians. Consumer

4 Impingement is the entrapment and death of large marine organisms on cooling system intake screens, and entrapment is the death of small plants

and animals that pass through the intake into the plant.
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choice is proliferating. For example, millions of Californians
are installing their own rooftop solar, and local government
agencies are forming community choice aggregators
(CCAs) that can directly develop and buy electricity on
behalf of their customers.*? The CPUC exercises relatively
limited authority over CCAs,* as CCAs’ elected officials set
rates and determine procurement strategies within certain
parameters, including the RPS mandates.

At the beginning of 2017, five CCAs were operating in
California and collectively serving 915,000 customers:

MCE Clean Energy, Sonoma Clean Power, CleanPowerSF,
Lancaster Choice Energy, and Peninsula Clean Energy.* By
September 2017, four additional CCAs — Silicon Valley Clean
Energy, Apple Valley Choice Energy, Redwood Coast Energy
Authority, and Pico Rivera Innovative Municipal Energy — had
begun serving customers. Up to eight CCAs are anticipated
to launch in 2018, and an additional 17 cities and counties
are exploring CCAs.* Estimates predict that as much as 25
percent of investor-owned utility retail electric load could be
unbundled by the end of 2017 due to the increase in CCAs,
self-generation, and electric service providers. This number
could reach 85 percent in the next decade — or as many as
15 million to 20 million customers.*

Meanwhile, more consumers are installing their own PV
systems with net energy metering, driven largely by cost
reductions and technology innovation. This has been

an ongoing trend, with about 4,700 MW installed since
January 2011 for a total of 5,800 MW of solar self-
generation capacity installed by June 2017. As storage
costs come down, consumers may also begin installing
their own storage systems.

The shift to CCAs, the increase in behind-the-meter
solar, and increases in energy efficiency have all
contributed to I0Us being long on supply and not
entering long-term contracts. PG&E reported that it has
not conducted any long-term procurement since 2014
and does not “anticipate a need to do anything besides
short-term, small, hourly, monthly procurement.”* PG&E
also stated that it is “no longer necessarily a buyer...
And as more load continues to shift, PG&E’s position

will be more capacity sales.”*® As an example, PG&E

is selling small hydroelectric facilities.*® In response to

a question from Chair Weisenmiller about long-term
procurement for resource adequacy needs, SCE reported,
“Although SCE may ask for terms out to five years
forward, recently, SCE has been executing shorter term
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Authorized in 2002 by Assembly Bill 117 (Migden, Chapter 838, Statutes of 2002) and later expanded in 2011 by Senate Bill 790 (Leno, Chapter 599,
Statutes of 2011), a CCA is created through a local city or county ordinance and automatically enrolls all customers in its service area, unless the
customer opts out. The CCA takes charge of electricity procurement, and the local investor-owned utility retains responsibility for transmission and
distribution, metering, billing, and customer service.

The following is an excerpt from a report by the CPUC titled California’s Renewables Portfolio Standard, Annual Report, November 2017, available at
http://www.cpuc.ca.gov/uploadedFiles/CPUC_Website/Content/Utilities_and_Industries/Energy/Reports_and_White_Papers/Nov%202017%20-%20
RPS%20Annual%20Report.pdf. “As additional CCAs are formed, the CPUC will oversee a significantly smaller percentage of renewable procurement
in the State, as the CPUC has limited jurisdiction over the procurement activities of CCA or ESP providers. If the I0Us lose such large portions of their
customer demand, the result will be that the CPUC will not have the authority to monitor most renewable energy procurement activities in as much
detail, as it has traditionally done for RPS.”

Consumer and Retail Choice, the Role of the Utility, and an Evolving Regulatory Framework. 2017. California Public Utilities Commission. http://www.cpuc.
ca.gov/uploadedFiles/CPUC_Public_Website/Content/News_Room/News_and_Updates/Retail%20Choice%20White%20Paper%205%208%2017.pdf.
LEAN Energy US. http://www.leanenergyus.org/cca-by-state/california/, accessed September 1, 2017.

Consumer and Retail Choice, the Role of the Utility, and an Evolving Regulatory Framework. 2017. California Public Utilities Commission. http://www.cpuc.
ca.gov/uploadedFiles/CPUC_Public_Website/Content/News_Room/News_and_Updates/Retail%20Choice%20White%20Paper%205%208%2017.pdf.
Joe Lawlor, PG&E, April 24, 2017, Transcript, pp. 99-100.

Joe Lawlor, PG&E, April 24, 2017, Transcript, pp. 88—89.

Jim Gill, PG&E, April 24, 2017, Transcript, pp. 94-96.
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transactions, in consideration of load departure risk.”%

More broadly, the increase in self-generation has reduced
the 10U and POU customer base and, consequently, the
revenue sources that have traditionally been available for
other infrastructure investments aside from generation.
Achieving the state’s GHG emissions reduction goals will
require large investments in EV charging infrastructure,
new renewable power plants, solutions to help integrate
increasing amounts of solar and wind generation,
distribution system upgrades, transmission lines, and
more. A staff white paper by the CPUC stated, “Much of the
policy framework underpinning the [GHG reduction, RPS,
and transportation electrification] goals has presumed the
electric utility serves as the central agent for making these
investments, raising low-cost capital in financial markets,
and then recovering costs through sales of electricity. Yet,
at the same time that California is grappling with how to
plot a path forward to build this infrastructure in the most
efficient, reliable and equitable way, the status quo retail
electric service model is being upended.”s'

There is uncertainty about the ability of CCAs to secure
financing for the magnitude of the long-term investments
needed to advance California’s energy and climate goals.
Some CCAs have begun to sign long-term contracts as
their growth continues and load forecast stabilizes.”?
CCAs do not have credit ratings, however, and although a
report by Chadbourne suggested possible workarounds, it
noted that “[credit support] would have to come from the
municipalities inside the CCA service area and, thus, would

require approval by the county board of supervisors or one
or more city councils.”s® Matt Freedman from The Utility
Reform Network testified to the Senate Standing Committee
on Energy, Utilities and Communications on August 2,

2017, that “new CCAs are primarily ... signing short term
contracts for existing resources and it takes quite a number
of years for CCAs to build the financial capacity to get new
projects developed in any significant quantities. So ...

what we get is where we are today, which essentially is the
valley of death for procurement ...There are developers
that cannot get their projects contracted or built.”>* A
long-term risk for CCAs is that their customers could opt
out of service and return to the investor-owned utility. David
McNeil, finance manager at Marin Clean Energy, stated
that “the opt-out rate during an enroliment period does

not really matter from a risk perspective because we are
not procuring for that load over the long term. The risk that
CCAs have is that you have a whole bunch of customers,
you procure for those customers, and then they opt out.”

Considerable work is needed to better understand how
best to advance the state’s climate and energy goals in
the midst of this changing landscape.

To start framing and addressing the policy issues around the
shift to consumer choice and decentralization, the Energy
Commission and CPUC held a joint “en banc” workshop

on May 19, 2017. There are questions about what party

will make the capital investments needed, for example, to
assure energy reliability as variable, renewable generation
grows. Other roles traditionally served by the utilities that

50 SCE Comments on Risk of Economic Retirement for California Power Plants, submitted May 8, 2017, http://docketpublic.energy.ca.gov/
PublicDocuments/17-IEPR-14/TN217472_20170508T135111_Catherine_Hackney_Comments_SCE_Comments_on_Risk_of _Economic_Ret.pdf.

51 Consumer and Retail Choice, the Role of the Utility, and an Evolving Regulatory Framework. 2017. California Public Utilities Commission. http://www.cpuc.
ca.gov/uploadedFiles/CPUC_Public_Website/Content/News_Room/News_and_Updates/Retail%20Choice%20White%20Paper%205%208%2017.pdf.

52 Projects include a 100 MW power plant in Kings County based on contracts with Marin Clean Energy and Sonoma Clean Power in 2016 and another

100 MW utility-scale solar project that was financed in 2017 that is expected to go on-line in 2019. Deanne M. B. Barrow, Financing Projects with

CCA Contracts, December 2017. http://www.nortonrosefulbright.com/knowledge/publications/158256/financing-projects-with-cca-contracts?utm_

source=vuture&utm_medium=email&utm_campaign=20171220%20project%20finance%20newswire_20%20december%202017.

53 Chadbourne, Project Finance NewsWire, Financing Projects with Community Choice Aggregators, June 2017. Chadbourne & Parke has since merged

with Norton Rose Fulbright.

54 Testimony of Matt Freedman from The Utility Reform Network to the Senate Standing Committee on Energy, Utilities and Communications on August
2,2017, https://ca.digitaldemocracy.org/hearing/54261?startTime=60&vid=e321456e2bfa461c2fce3e7c92e65a8a.
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may not be well served in the changing market include:

e Energy efficiency programs.

e Research and development.

e Service to low-income consumers.

e Access to advanced technologies for all consumers.

e |arge capital investments needed to assure energy
reliability.

Conversely, markets and technology innovations can
provide new and faster opportunities to reduce GHG
emissions. At the workshop, Energy Commission Chair
Robert B. Weisenmiller pointed to the need to transform
society to meet the state’s climate goals, noting, “Utilities
are part of the engine for doing that. And their ability

to do that, to provide the financial commitments, is not
obvious going forward. So somebody’s got to help us do
that transformation. And there are ways that innovation
can drive it faster. And there are other ways where we
may find the pieces we need are not really in place.” To
aid in making strategic, timely, and informed decisions
regarding the transformation of the California electric
market, the CPUC formed the California Customer Choice
Project. As part of the project, the CPUC held an informal
initial public workshop on October 31, 2017, to gather
stakeholder input on national and global electric market
choice models, including California’s projected 2020
status. Input from the workshop will inform the CPUC’s
assessment of the state’s current regulatory structure for
customer choice, alternative frameworks, and barriers to
implementation. The CPUC plans to issue the California

customer choice white paper in early 2018 for stakeholder

input and a final paper in spring 2018.

Assuring that California’s climate and energy goals
are achieved as the industry evolves, with access for
all Californians, will require thoughtful and ongoing
consideration by policy makers and regulators.

55 May 19, 2017, workshop transcript, pp. 18-19.

TRANSPORTATION
SECTOR POLICY DRIVERS

As discussed above, the transportation sector is the

most significant emitter of GHGs in California, directly
accounting for 38.5 percent of in-state emissions and
which increases to about 50 percent when including
emissions from refineries.* Direct emissions from the
transportation sector are also the largest contributor to
the formation of ozone and emissions of small particulate
matter and diesel particulate matter, accounting for nearly
80 percent of nitrogen oxide emissions and 90 percent of
diesel particulate matter emissions in the state.*”

To meet California’s aggressive climate change goals and
1o protect public health and the environment, the state
will need to dramatically reduce these emissions in the
coming years. Numerous policy drivers and programs are
now in place that, if successful, will help achieve these
goals. Table 1 summarizes some of these policies and
programs, which are discussed below.

POLICY GOALS

Zero-emission vehicles (ZEVs) are a cornerstone of

the state’s efforts to reduce GHG and criteria pollutant
emissions. Two current policy drivers have set ZEV
deployment goals, the first of which is Executive Order
B-16-12, issued by Governor Brown in March 2012.
This executive order set a target for California to have
1.5 million ZEVs, and the infrastructure to support them,
on the road by 2025 and tasked various state agencies
with specific actions needed to support this goal. The
Governor’s Office of Planning and Research produced
the ZEV Action Plan, issued in 2013% and subsequently
updated in July 2016, to identify actions that the state
government would take to meet the milestones in the
executive order.

56 CARB. California Greenhouse Gas Emission Inventory. June 6, 2017. Available at https://www.arb.ca.gov/cc/inventory/data/data.htm.

57 CARB. Mobile Source Strategy. May 2016, https://www.arb.ca.gov/planning/sip/2016sip/2016mabsrc.pdf.

58 https://www.opr.ca.gov/docs/Governor’s_Office_ZEV_Action_Plan_(02-13).pdf.

59 https://www.gov.ca.gov/docs/2016_ZEV_Action_Plan.pdf.
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Table 1:
California Transportation Policy Drivers

POLICY ORIGIN OBJECTIVES

POLICY GOALS

GOALS AND MILESTONES

Executive Order B-16-2012, Increased Zero-Emission
Senate Bill 1275 (2014), Executive Vehicles
Order B-48-18

Executive Order B-32-15, Sustainable Air Quality Improvement
Freight Action Plan GHG Reduction
Petroleum Reduction

Senate Bill 1383 (2016) Increase Renewable Gas
Use

Place 1 million zero-emission vehicles on the road
by 2023, 1.5 million zero-emission vehicles by 2025,
and 5 million zero-emission vehicles by 2030

Install 200 hydrogen refueling stations and 250,000
zero-emission vehicle chargers, including 10,000
direct current fast chargers, by 2025

Improve freight efficiency and transition freight
movement to zero-emission technologies

Adopt policies and incentives to increase the
production and use of renewable gas

REGULATIONS AND REQUIREMENTS

Advanced Clean Cars Regulation (ZEV Increased Zero-Emission

requirement) Vehicles

Senate Bill 350 (2015) Increased Plug-In Electric
Vehicles

Federal Clean Air Act of 1970 Air Quality

Low-Carbon Fuel Standard GHG Reduction

Require automakers to produce increasing numbers
of ZEVs through Model Year 2025

Require utilities to plan for or invest in electric vehicle
charging or both

80 percent reduction in NOX by 2031

Reduce carbon intensity of transportation fuels in
California by 10 percent by 2020

INCENTIVES

Assembly Bill 8 (2013) GHG Reduction
Air Quality Improvement
Petroleum Reduction

Low-Carbon Transportation GHG Reduction Air Quality
Investments (from Greenhouse Gas Improvement
Reduction Fund)

Volkswagen Settlement (“Electrify Increased Zero-Emission
America”) Vehicles

Source: California Energy Commission

Transform the state’s fuel and vehicle types to attain
state climate change goals and improve air quality

Accelerate development and deployment of clean
mobile source technologies

Support growth of zero-emission vehicles
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Following Executive Order B-16-12, Senate Bill 1275 (De
Leon, Chapter 530, Statutes of 2014) established the
Charge Ahead California Initiative, which is administered
by CARB in consultation with the Energy Commission and
related agencies. This statute establishes a goal of placing
1 million zero-emission and near-zero-emission vehicles
in service by January 1, 2023, while providing increased
access to these vehicles for disadvantaged, low-income,
and moderate-income communities and consumers.
Executive Order B-48-18 established a target of 5 million
zero-emission vehicles in service by 2030, as well as
targets for 200 hydrogen refueling stations and 250,000
zero-emission vehicle chargers (including 10,000 direct
current fast chargers) by 2025. (For more information
about transportation electrification, see Chapters 2, 3, 4,
and 6 and Appendices D and H.) Plug-in electric vehicles
are expected to form the majority of these ZEVs, with
hydrogen fuel cell electric vehicles accounting for a
notable share as well.

Freight vehicles present unique opportunities for target
improvement. Even though they represent just 3 percent
of the vehicle stock in California, they are responsible for
23 percent of on-road GHG emissions. Executive Order
B-32-15, issued by Governor Brown in July 2015, ordered
the development of an integrated action plan to improve
freight efficiency, transition to zero-emission technologies,
and increase the competitiveness of California’s freight
system. The resulting California Sustainable Freight
Action Plan was released in July 2016 and identifies

state policies, programs, and investments to achieve
these targets. The plan was developed as a combined
effort by the California State Transportation, California
Environmental Protection, and California Natural Resources
Agencies, including CARB, the California Department

of Transportation, the Energy Commission, and the
Governor’s Office of Business and Economic Development,
in partnership with the public and stakeholders.

A requirement of SB 1383 is for the Energy Commission,
along with the CPUC and CARB, to consider incentives
and policies that will significantly increase the sustainable
production and use of renewable gas. Increasing
renewable gas production will not only reduce emissions

of methane (an SLCP), but can also provide a low- or
negative-carbon transportation fuel well suited for freight
and fleet vehicles. For more information, see Chapter 9.

REGULATIONS AND
REQUIREMENTS

In 2012, CARB adopted the Advanced Clean Cars program,
which included the ZEV regulation. The ZEV regulation
requires automakers to produce an increasing mix of
battery-electric vehicles, plug-in hybrid electric vehicles,
and/or fuel cell electric vehicles from Model Year 2018
through Model Year 2025. Compliance is based on
generating or purchasing enough credits, which are
assigned to each vehicle based on attributes such as
electric driving range. A midterm review of the Advanced
Clean Cars program included an assessment of credits
generated to date and compliance scenarios for reaching
this cleaner mix of vehicles.

Although it did not set a specific goal or milestone, SB 350
also emphasizes transportation electrification as a critical
element to achieving the state’s GHG emissions reduction
goals. In particular, SB 350 requires retail electrical
corporations to file applications for investments with the
CPUC that will accelerate transportation electrification.
The legislation also requires specified publicly owned
electric utilities to adopt IRPs that address procurement
for transportation electrification.

The federal Clean Air Act of 1970 (42 U.S.C. 7401)
authorized the U.S. Environmental Protection Agency

(U.S. EPA) to establish National Ambient Air Quality
Standards to protect public health. To achieve these
standards, the Clean Air Act directs states to develop state
implementation plans that describe how an area plans to
attain them. The transportation sector, being responsible
for the majority of emissions for several criteria pollutants,
continues to be a major focus of state implementation
plans. CARB, in coordination with local air quality districts,
is the state agency responsible for developing the
California state implementation plans and for controlling
emissions from cars, trucks, other mobile sources, and
consumer products.
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In May 2016, CARB released a Mobile Source Strategy
that outlines a coordinated effort to meet air quality
standards, achieve state GHG emissions targets, minimize
exposure to toxic air contaminants, reduce petroleum

use by up to 50 percent by 2030, and increase energy
efficiency and renewable electricity generation. Many

of the actions recommended in the strategy, such as
increasing the use of ZEVs and renewably sourced
alternative fuels, correspond with other state policy goals
and activities undertaken by the Energy Commission.

As part of the state’s implementation of AB 32, CARB
adopted the Low-Carbon Fuel Standard (LCFS) regulation
in 2009. The LCFS is designed to encourage the use of
cleaner low-carbon fuels by creating market incentives
for near-term GHG emissions reductions. It has a goal of
reducing the overall carbon intensity of fuel within the
transportation sector by 10 percent by 2020. Since the
regulation came into effect, regulated parties have had to
slowly reduce the carbon intensity of their fuel. The LCFS
provides regulated parties with credits for the production
of low-carbon fuel, with each credit equal to the reduction
of 1 metric ton of carbon dioxide equivalent (CO2e), or
roughly equivalent to the amount of CO2e released from
the combustion of about 90 gallons of gasoline. The
credits can then be sold to other regulated parties that are
not achieving the required reductions in carbon intensity.

The LCFS program also produces California-specific
life-cycle analyses of GHG emissions for fuels using a
consistent method of calculation across multiple fuel
pathways. The life-cycle GHG emission numbers are used
by the Energy Commission to assess opportunities from
different alternative fuels and estimate GHG emissions
reduction potential.

INCENTIVES

To help address state GHG emissions and air pollution
objectives, the California Legislature passed Assembly
Bill 118 (Nufez, Chapter 750, Statutes of 2007). This
legislation created the Alternative and Renewable Fuel
and Vehicle Technology Program (ARFVTP), which is
administered by the Energy Commission; the Air Quality

Improvement Program (AQIP), which is administered by
CARB; and the Enhanced Fleet Modernization Program,
which is administered by the Bureau of Automotive
Repair and CARB. The ARFVTP provides up to $100
million per year for projects that transform California’s
fuel and vehicle types to help attain the state’s climate
change policies. Assembly Bill 8 (Perea, Chapter 401,
Statutes of 2013) extended the collection of fees that
support the ARFVTP through January 1, 2024. Through
the ARFVTP, the Energy Commission funds a broad
range of projects types without adopting any preferred

GREENHOUSE GAS
REDUCTION FUND

In December 2017, CARB adopted the Fiscal Year
2017-18 Funding Plan for Clean Transportation
Incentives. The largest part of this funding plan

is the Low Carbon Transportation Investments,
which are funded with $560 million of cap-and-
trade auction proceeds. These investments include
$140 million for the Clean Vehicle Rebate Project,
$100 million for transportation equity projects,
$140 million for advanced freight equipment
demonstration and deployment, and $180 million
for clean truck and bus vouchers.

VOLKSWAGEN DIESEL
EMISSION SETTLEMENT

To remedy the harm caused from the use of illegal
emission test defeat devices, Volkswagen has
agreed to a series of penalties and investments for
the benefit of the people of California. Volkswagen
will pay $422 million to mitigate excess nitrous
oxide emissions, $153.8 million in civil penalties,
and $25 million for low-income consumer vehicle
replacement programs. In addition, Volkswagen,
through its subsidiary Electrify America, will invest
$800 million over a 10 year period in zero-emission
vehicle-related projects in California.
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fuel or technology. Since its inception, the ARFVTP has
been a major source of funding for biofuel production
plants, electric vehicle charging infrastructure, hydrogen
refueling infrastructure, natural gas vehicles and
fueling stations, alternative fuel workforce training, and
alternative fuel freight vehicles. For more information,
see Appendix D: Benefits Report for the Alternative and
Renewable Fuel and Vehicle Technology Program. Under
AQIP, CARB created the Clean Vehicle Rebate Project,
which provides funding incentives for the purchase or
lease of new battery-electric vehicles, plug-in hybrid
electric vehicles, and fuel cell electric vehicles.

With revenue from the sales of allowances under the
AB 32 cap-and-trade system, CARB has also made
significant investments into the development and
commercialization of cleaner vehicles. Through Fiscal
Year 2016-2017, the state had appropriated $695 million
from its Greenhouse Gas Reduction Fund for low-carbon
transportation projects under CARB. This funding covers
a wide array of vehicle types and applications, with the
largest share of funding supporting the Clean Vehicle
Rebate Project incentives for light-duty battery-electric
vehicles, plug-in hybrid electric vehicles, and fuel cell
electric vehicles. CARB has also prioritized projects
addressing the medium- and heavy-duty vehicle sectors,
including advanced technology freight demonstration
projects and zero-emission truck and bus pilot projects.
For Fiscal Year 2017-2018, the state provided an
additional $560 million toward similar low-carbon
transportation projects under CARB, plus $85 million

for reducing agricultural sector emissions (including
trucks) and $250 million to support the Carl Moyer and
Proposition 1B clean truck programs.

Beginning with its 2009 model year, Volkswagen sold
diesel vehicles in California that violated federal and state
law by using illegal devices to defeat emission tests. To
remedy the harm caused by the use of these devices,
Volkswagen agreed to a series of settlement agreements
with the state of California. For more information on

this settlement, see the sidebar above. Volkswagen’s
investments will occur over a 10-year period and are
expected to fund projects such as fueling infrastructure

for zero-emission vehicles, consumer awareness
campaigns, and car-sharing programs. The first cycle
of the Volkswagen ZEV investments, which covers
January 2017 through June 2019, is expected to invest
$120 million in electric vehicle charging infrastructure,

including community charging and highway fast charging.

The investments also include an estimated $20 million
for public education and $44 million for planning and
infrastructure for a green city initiative.

CONCLUSION

Meeting California’s climate goals requires a fundamental
transformation of its energy system away from fossil
fuels. California is increasingly using renewable fuels

in its electricity system and moving to an electrified
transportation system. The state will need to draw

upon a wide variety of solutions to meet its goals while
navigating an evolving market structure. California is
moving aggressively to achieve its climate and clean air
goals with advanced technologies that can be accessed
by all Californians while working diligently to maintain
reliability, protect public health and the environment, and
enhance the economy.

RECOMMENDATIONS

The Energy Commission and the California Public
Utilities Commission (CPUC) should continue to address
policies issues associated with the decentralization of
the electricity sector. The growth in consumer choice,
such as community choice aggregators and behind-
the-meter generation, are fundamentally changing

the structure of the electricity sector and affecting
implementation of public policies such as energy
efficiency efforts, services to low income consumers,
access to advanced technologies for all consumers, and
research and development. The Energy Commission and
the CPUC should continue the discussion initiated by the
en banc public meeting held May 19, 2017, to address
how best to advance public policy in the electricity sector
given these changes in the electricity market structure.
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CHAPTER 2:

IMPLEMENTING THE CLEAN ENERGY
AND POLLUTION REDUCTION ACT,
SENATE BILL 350

n October 7, 2015, Governor Edmund
OG. Brown Jr. signed the Clean Energy
and Pollution Reduction Act, Senate Bill 350
(De Leon, Chapter 547, Statutes of 2015),
into law. SB 350 accelerated the trajectory
of California’s clean energy transition to
substantially reduce greenhouse gas (GHG)
emissions and respond to the threat of
climate change by codifying new ambitious
clean energy goals to be achieved by 2030.
Among other mandates, SB 350:

e Increases the Renewables Portfolio
Standard (RPS) procurement target from
33 percent to 50 percent of retail sales
by 2030.

e Requires the Energy Commission to
“establish annual targets for statewide
energy efficiency savings and demand
reduction that will achieve a cumulative
doubling of statewide energy efficiency
savings in electricity and natural gas
final end uses by 2030.”

e Encourages the electrification of the
transportation system.

Upon signing SB 350, Governor Brown
stated, “California has taken groundbreaking
steps to increase the efficiency of our cars,

buildings, and appliances and provide ever




more renewable energy. With SB 350, we deepen our
commitment.”

SB 350 further requires a long-term planning process

for California’s load-serving entities (LSEs) and local
publicly owned electric utilities (POUSs) to cost-effectively
reduce GHG emissions and meet other policy goals with
a diverse portfolio of supply-side and demand-side
resources. In planning for a low-carbon energy future, SB
350 also prioritizes transportation sector electrification
and the increased adoption of energy efficiency, demand
response, and energy storage while emphasizing the
need for providing benefits of clean energy to low-income
customers and disadvantaged communities.

SB 350, and subsequently Senate Bill 1393 (De Ledn,
Chapter 677, Statutes of 2016), also set the stage for
other activities to support the overarching goals of
decarbonizing the state’s energy systems and ensuring
all Californians are able to participate in the clean energy
economy. Other specific requirements include:

e Setting the stage for the California Independent
System Operator (California ISO) to become a regional
organization, contingent upon approval from the
Legislature. (See Chapter 3 for more information.)

e Requiring studies to be completed on the barriers
and opportunities for low-income residents and
disadvantaged communities in accessing energy
efficiency, weatherization, renewable energy, and
clean transportation options. The Energy Commission
adopted the Low-Income Barriers Study, Part A in
December 2016.%

e Reqularly updating the Existing Building Energy Efficiency
Action Plan, consistent with doubling statewide energy
efficiency savings by 2030. The first such update was
adopted by the Energy Commission in December 2016.5!
Working with the California Public Utilities Commission
(CPUC) to establish a disadvantaged community advisory
group to provide advice on programs proposed to

achieve clean energy and pollution reduction. A draft
framework was published for comment in August 2017,
with a charter scheduled to be released in fall 2017.

e Adopting responsible contractor policies to ensure
retrofits meet high-quality performance standards and
to establish consumer protection guidelines for energy
efficiency products and services.

e In coordination with the CPUC, establishing a publicly
available tracking system to provide current information
on progress toward meeting SB 350 goals.

INTEGRATED RESOURCE
PLANNING FOR THE
ELECTRIC SECTOR

Integrated resource planning (IRP) is a strategy that
balances the mix of demand and supply resources over
a long-term planning horizon to meet specified policy
goals. (See sidebar for a definition of integrated resource
planning.) SB 350 requires a new emphasis on GHG
emissions reduction planning targets for 2030 while
maintaining grid reliability at reasonable cost. The IRP
process, as implemented under SB 350, requires close
coordination and alignment of agency processes to bring
together the state’s previously fragmented, resource-
specific planning and procurement activities. The Energy
Commission and the CPUC have separate but related
roles in California’s resource planning processes. The 16
POUs that meet threshold size requirements will file their
IRPs with the Energy Commission, while investor-owned
utilities (I0Us) and other LSEs will file with the CPUC.

There are a variety of other requirements that POUs and
LSEs must meet in their IRP filings. Separate processes
are underway at each agency to implement the required
provisions for their respective jurisdictions. The processes
for completing these are described in the next sections,
following an explanation of the joint agency process for
establishing GHG emissions targets.

60 Scavo, Jordan, Suzanne Korosec, Esteban Guerrero, Bill Pennington, and Pamela Doughman. 2016. Low-Income Barriers Study, Part A: Overcoming

Barriers to Energy Efficiency and Renewables for Low-Income Customers and Small Business Contracting Opportunities in Disadvantaged

Communities. California Energy Commission. Publication Number: CEC-300-2016-009-CMF.
61 California Energy Commission. 2016. Existing Building Energy Efficiency Action Plan Update. CEC-400-2016-023-CMF.
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ESTABLISHING GHG EMISSIONS
PLANNING TARGETS

SB 350 specifies that the California Air Resources Board
(CARB) establish GHG emissions reduction targets, in
coordination with the CPUC and the Energy Commission,
for the electricity sector. Further, the statute requires
CARB to set targets for each LSE and POU that reflect the
electricity sector’s percentage in achieving economywide
GHG emissions reductions of 40 percent from 1990 levels
by 2030.52 The LSEs and POUs will then use these GHG
emissions reduction targets in preparing their IRPs.

To develop the methods for establishing these targets,
CARB has been participating in a joint agency process
with the Energy Commission and the CPUC. Efforts to
establish GHG emissions reduction planning targets

for use in IRPs began with the February 23, 2017, joint
agency IEPR workshop and publication of a staff options
paper on the potential pathways for determining GHG
targets.% At the workshop, staff described a preference
for using an electric sector target based on the range
identified in CARB’s Scoping Plan Update, which would
then be apportioned between the POUs under the Energy
Commission’s jurisdiction and the LSEs under the CPUC’s
jurisdiction. Staff suggested that methods for allocating
targets to the LSEs and POUs be determined separately
by the respective agencies before the specific targets are
ultimately established by CARB.

At an April 17, 2017, joint agency workshop on Potential
Methodologies to Establish GHG Emission Reduction
Targets for POU IRPs, Energy Commission staff presented
a proposed method for determining POU-specific targets
based on CARB’s method for allocating free emissions
allowances to retail electric providers for 2021-2030.

In brief, the proposed method for developing individual
targets uses the 2015 Integrated Energy Policy Report
(2015 IEPR) electricity demand forecast for 2030

retail sales and net energy for load (load minus self-

62 Public Utilities Code, Section 454.2 (a) (A).

DEFINITION OF INTEGRATED
RESOURCE PLANNING

“Rather than least-cost supply expansion, ...
[integrated resource planning] means integrating

a broader range of technological options, including
technologies for energy efficiency and load control on
the ‘demand-side,’” as well as decentralized and non-
utility generating sources, into the mix of potential
resources. Also, it means integrating a broader range
of cost components, including environmental and
other social costs, into the evaluation and selection of
potential technical resources.

The expected result of the market and non-

market changes brought about by IRP is to create

a more favorable economic environment for the
development and application of efficient end-use
technologies and cleaner and less centralized supply
technologies, including renewable sources. IRP
means that these options will be considered, and
the inclusion of environmental costs means that
they will appear relatively attractive compared to
traditional supply options.”

Source: Joel N. Swisher, Gilberto de Martino Jannuzzi,
Robert Y. Redllinger, United Nations Environment
Programme, Tools and Methods for Resource Planning,
Improving Energy Efficiency and Protecting the
Environment, November 1997

generation such as rooftop solar) for each retail electric
provider minus the expected amount of zero-GHG
energy (renewables needed to meet the 50 percent RPS
requirement and other zero-carbon resources such as
large hydro or nuclear). This yields a gas-fired residual
with an assumed emissions intensity of 0.4354 metric

63 Options for Setting GHG Planning Targets for Integrated Resource Planning and Apportioning Targets among Publicly Owned Utilities and Load-Serving

Entities, CPUC and California Energy Commission staff discussion document, February 10, 2017.



tons per megawatt-hour.%* This residual is constrained

to be at least 5 percent of net energy for load to allow

a small amount of gas-fired generation to balance the
portfolio. The resulting value for each LSE and POU

would be its share of the sectorwide target ultimately
established by CARB in its Scoping Plan Update. The CPUC
informally agreed to use this method to determine the
initial apportionment between I0Us and POUs.

The proposed method could be updated with new POU
and LSE forecasts developed for the 2077 IEPR or to
reflect any changes in CARB’s method or both, but neither
of these updates is expected to have a significant impact
on the individual targets. The sectoral target established
by CARB will be the most significant determinant of POU
and LSE targets.

CARB adopted California’s 2017 Climate Change Scoping
Plan on December 14, 2017, building on past successes
while also proposing new, integrated strategies to reduce
both GHGs and air pollution. The Scoping Plan sets a
range of 30—53 MMCTOZ2E for estimated GHG reductions
below 1990 levels for the electric power sector.% This
range will help inform CARB’s setting of the SB 350 GHG
emission reduction planning targets in coordination with
the Energy Commission and the CPUC.

POU INTEGRATED
RESOURCE PLANS

SB 350 codified Public Utilities Code Sections 9621 and
9622, which require POUs with an average electrical
demand exceeding 700 gigawatt-hours — as determined
on a three-year average commencing January 1, 2013 —
to adopt IRPs and submit them to the Energy Commission
for review. Moreover, the Energy Commission is required

to review POU IRPs for consistency with Public Utilities
Code Section 9621 and provide recommendations for
correcting any deficiencies.

Starting with a scoping workshop held in April 2016, the
Energy Commission held a public process for developing
guidelines that govern the submission of information
needed to review POU IRPs. This process culminated in the
adoption of guidelines for POU IRPs on August 9, 2017.%6

As specified in SB 350 and reinforced in the guidelines,
affected POUs are required to adopt IRPs that achieve
several minimum planning standards. These standards
were codified in Public Utilities Code 9621. POU IRPs must:

e Meet the GHG emissions reduction planning targets
described above.

e Procure at least 50 percent eligible renewable
energy resources by December 31, 2030, consistent
with the RPS.

e Minimize impacts to retail rates and, as appropriate,
serve its customers at just and reasonable rates.

e Ensure system and local reliability.

e Strengthen the diversity, sustainability, and resilience
of the bulk transmission and distribution systems, and
local communities.®”

e Enhance distribution systems and demand-side energy
management.

e Minimize localized air pollutants and other GHG
emissions, with early priority on disadvantaged
communities identified under Section 39711 of the
Health and Safety Code.

POU IRPs must also address procurement of:

e Energy efficiency and demand response resources.
e Energy storage.

64 Proposed Amendments to the California Cap in Greenhouse Gas Emissions and Market-Based Compliance Mechanisms Regulation: 2021-2030

Allowance Allocation to Electrical Distribution Utilities, December 21, 2016.

65 CARB, California’s 2017 Climate Change Scoping Plan, November 2017, https://www.arb.ca.gov/cc/scopingplan/scoping_plan_2017.pdf.

66 Vidaver, David, Garry O’Neill-Mariscal, Melissa Jones, Paul Deaver, and Robert Kennedy. 2017. Publicly Owned Utility Integrated Resource Plan

Submission and Review Guidelines. California Energy Commission. Publication Number: CEC-200-2017-004-CMD.

67 POUs are encouraged to report plans for and progress on policies that increase local participation and effective investments in clean energy and

transportation programs in their service areas.
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e Transportation electrification.
e Resource adequacy requirements.
e Diversified resources and contracts.

Furthermore, PUC Section 9622 requires the Energy
Commission to review POU IRPs to determine whether
each is consistent with PUC Section 9621 and the
requirements described above. If determined to be
inconsistent, the Energy Commission will then provide
recommendations to correct any deficiencies identified.

POU IRP SUBMISSION AND
REVIEW GUIDELINES

To clarify the scope of activities related to POU IRP
submission and review, the Energy Commission
developed and adopted guidelines to govern POU

IRP submissions. The guidelines identify minimum
requirements for analyses and data reporting to allow

for Energy Commission review, recommend additional
optional analyses, define the administrative procedures
for submitting IRPs, and outline the Energy Commission’s
review and determination procedures. To develop these
guidelines, the Energy Commission reviewed existing POU
planning processes and conducted a series of workshops
and webinars from May 2016 through May 2017.

PUC Section 9621 requires each POU to adopt an IRP that
ensures the utility achieves specific goals and targets by
2030, as described above. The guidelines require POUs
submit data and supporting information sufficient to
demonstrate the utility is meeting these goals and targets.
The minimum planning horizon for the first IRP submittal
was defined to be January 1, 2019, through December
31, 2030. Although not required, POUs are encouraged to
undertake and present analysis in IRPs that addresses the
post-2030 period.

Long-term planning generally requires the evaluation of
multiple planning scenarios; however, it is not required.
Therefore, the guidelines require that POUs submit data and
analyses on at least one scenario that achieves all the goals

and objectives of PUC Section 9621. This scenario includes,
among other things, annual procurement of energy

and capacity, renewable energy, and demand response
resources. POUs are also required to submit an annual
projection of GHG emissions from the IRP scenario portfolio.

Under PUC Section 9621, POU governing boards are
required to adopt an IRP on or before January 1, 2019.
The guidelines specify that these IRPs, data, and
supporting analyses must be submitted to the Energy
Commission by April 30, 2019. This filing date was chosen
to coincide with IEPR data collection. Updated IRPs are to
be filed at least once every five years following the initial
IRP, with due dates specified based on the date of POU
governing board adoption.

The guidelines provide that public comments will be
accepted on POU IRPs for 30 days after filing with the
Energy Commission. These comments will be considered
as related to the consistency of IRPs with PUC Section
9621. As some parties requested during the development
of guidelines, the Energy Commission is developing

a clearinghouse for local POU meetings and events

that highlight the development of IRPs to encourage
participation at the local level.

Senate Bill 338 (Skinner, Chapter 389, Statutes of 2017)
was signed into law by Governor Brown on September
30, 2017. SB 338 amends PUC Section 9621 and requires
POUs to consider net peak demand in their IRP process.
The Energy Commission’s guidelines will need to be
updated to reflect this change in the Public Utilities Code.

San Diego Gas & Electric Company (SDG&E) suggests

the Energy Commission should take a more critical look
at and address the differences between the Energy
Commission and CPUC IRP processes, and advocate
broadly for equal levels of oversight and management of
the process across all LSEs.® The Energy Commission’s
guidelines and review process are consistent with the
authority granted by the Legislature in SB 350. The Energy
Commission will monitor and report to the Legislature in

68 http://docketpublic.energy.ca.gov/PublicDocuments/17-IEPR-01/TN221739_20171113T135622_Steve_Lango_Comments_Comments_of_SDGE_

on_2017_Draft_Integrated.pdf.
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the 2019 IEPR about the POU IRP efforts and implement
any additional requirements from the Legislature.

IOU INTEGRATED
RESOURCE PLANS

The CPUC’s Energy Division launched its IRP proceeding
in June 2016 with the intent of breaking down the
historically siloed approach to long-term procurement
planning, where procurement of clean, preferred
resources was based on targets set in separate,
independent proceedings (either by statute or programs
goals). In contrast, the CPUC’s IRP process will be

an iterative exercise in optimization, looking at and
modeling all the demand and supply-side resources
together over a 20-year planning horizon to identify a
portfolio of resources that reflects policy goals and grid
operational constraints. Responsibilities are divided
between the CPUC and its jurisdictional entities, and the
analysis depends on an information exchange with the
state’s other planning activities (such as transportation
electrification and distributed energy resources).

As noted by Ed Randolph, director of the Energy Division
at the CPUC, at the May 12, 2017, joint agency workshop
on the increasing need for flexibility in the electricity
system, “The IRP is the first opportunity for California

to look at a potential path from today’s operational
conditions to a resource mix that achieves the SB 350
and the SB 32 goals.”®® SB 350 added two code sections
to the Public Resources Code as the statutory basis for
the IRP. Section 454.51 specifically requires a “diverse
and balanced portfolio,” while Section 454.2 requires the
CPUC to adopt a process for filing IRP documents that
ensure certain requirements are met.

The CPUC’s May 2017 staff proposal™ suggests system
modeling to generate diverse portfolios of resources for
a variety of futures and then establishing a “reference
system plan” through a stakeholder process. This
preliminary plan would be a modeled, optimized portfolio
that meets the GHG emissions reduction targets reliably
and at lowest ratepayer cost. Getting to that plan
involves starting with the Energy Commission’s demand
forecasts, the existing fleet of resources (including
planned retirements), and the existing resource
mandates, such as the 50 percent RPS and the doubling
of energy efficiency contained in SB 350. Sensitivity
analyses will look at how combinations of different
policies — for example, more energy efficiency with
more or fewer electric vehicles — change cost-effective
procurement. The modeling will also evaluate impacts
on disadvantaged communities.

Once this CPUC-modeled plan is completed, the LSEs will
each develop an individually responsive plan, taking into
account local needs and resource capabilities. The CPUC
will then compare each plan to the reference system plan. In
the final step, the CPUC proposes to aggregate, or combine,
these plans in an optimized “preferred system plan”

that will form the basis for decisions about systemwide
investments, procurement, and other programs.”

The CPUC issued a proposed decision outlining a two-
year planning cycle for the IRP process and the optimal
electricity resource portfolio (reference system plan) to
reach the emissions planning target on December 28,
2017.72 CPUC jurisdictional entities will file their IRPs
during the first two quarters of 2018, with CPUC review
and evaluation taking place in the final half of 2018,
with new aggregated portfolio and associated policy

69 May 12, 2017, Joint Agency workshop on the Increasing Need for Flexibility in the Electricity System, http://docketpublic.energy.ca.gov/
PublicDocuments/17-IEPR-07/TN220098_20170710T104319_Transcript_of_the_05122017_IEPR_Joint_Agency_Workshop_on_the_In.pdf, p.55.

70 Proposal for Implementing Integrated Resource Planning at the CPUC, An Energy Division Staff Proposal, May 17, 2017.

7 The preferred resource plan covers the California ISO balancing area including POU load with the California ISO. The POUs outside the California ISO

will be included in the analysis, but not be optimized in the CPUC’s modeling. Resources from POUs outside the California ISO are modeled as fixed

values obtained from other sources.

72 CPUC, Proposed Decision of Commissioner Randolph, Decision Setting Requirements for Load Serving Entities Filing Integrated Resource Plans,
December 28, 2017. http://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M201/K974/201974336.PDF.
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actions adopted as the Preferred System Plan to guide
procurement authorization and program activity.

ENCOURAGING
WIDESPREAD
TRANSPORTATION
ELECTRIFICATION

Transportation directly accounts for 38.5 percent of
statewide GHG emissions.” To promote emissions
reduction in this sector and maximize the use of clean,
renewable electricity, SB 350 encourages widespread
transportation electrification across utility service
territories to be included in IRPs.

SB 350 directs the development of transportation
electrification policies in multiple sections of the

Public Utilities Code.” Further, it establishes respective
responsibilities for the CPUC and the Energy Commission
in overseeing the 10U and POU programs in transportation
electrification. Consistent with legislative direction, the
CPUC, Energy Commission, and CARB have continued to
consult on programs through interagency workshops and
working groups to develop policies that enable efficient
planning for the growth in electric transportation.

POU TRANSPORTATION
ELECTRIFICATION

The Energy Commission convened three workshops to
inform the development of guidance for the transportation
electrification aspects of the POUs’ IRPs. In October 2016,
the Energy Commission met with four POU representatives™
and the Northern California Power Agency (NCPA) to

discuss their challenges, capabilities, targets, forecasting,
and program strategies for electrification. In addition,
modeling consultants, the Southern California Association
of Governments, Nissan, Greenlining Institute, and Electric
Vehicle Charging Association provided information on local
community, technology, vehicle adoption, and electricity
operational factors for consideration in resource planning.”

Staff recommended six categories of information,

data, and reports to support the Energy Commission’s
review of electrification plans in the POU IRPs. Staff
also recommended that the information serve as a best
practice benchmark for the POUs to use in support of
their achievement of the state’s zero-emission vehicle
goals, given their individual priorities, capabilities, and
resources.”” These categories included:

e A quantification, characterization, and location of
transportation load.

e Adescription of programs intended to solve barriers to
electrification, particularly addressing disadvantaged
communities.

e Adiscussion of how programs prioritized the segments
of the transportation emissions inventory and leveraged
external funding sources.

e Aplan for education and outreach.

e Adescription of the alignment of the plan with California
policy and local needs.

e Adescription of how transportation electrification
programs coordinated with distributed energy
resource planning.

Staff emphasized the Energy Commission’s willingness to
explore supporting the POUs’ achievement of their targets
and the state’s electrification targets through collaborative
technical assistance partnerships.

73 CARB Greenhouse Gas Emission Inventory — 2017 Edition, June 6, 2017, https://www.arb.ca.gov/cc/inventory/data/data.htm .
74 Including Public Utilities Code 237.5, 701.1, 740.3, 740.8, 740.12, 9621 and 9622.

75 Sacramento Municipal Utility District, Los Angeles Department of Water and Power, Burbank Water and Power, Palo Alto Utilities.

76 California Energy Commission, Presentations — October 5, 2016, Lead Commissioner Workshop on Publicly Owned Utility Integrated Resource

Planning, http://www.energy.ca.gov/altfuels/2016-TRAN-01/documents/2016-10-05_workshop/2016-10-05_presentations.php.

77 Crisostomo, N., T. Olson, 2017. Transportation Electrification Guidance for Publicly Owned Utilities’ Integrated Resource Plans, April 12,2017, Draft,
http://docketpublic.energy.ca.gov/PublicDocuments/17-IEPR-07/TN217040_20170414T105313_Transportation_Electrification_Guidance_for_

Publicly_Owned_Utilities_Integrated_Resource_Plans.pdf.
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During the two April 2017 workshops, Sacramento
Municipal Utility District, Los Angeles Department of
Water and Power, Burbank Water and Power, Redding
Electric Utility, and utilities represented by NCPA, Southern
California Public Power Association, and California
Municipal Utilities Association elaborated upon their
intent to prioritize rate designs, charging infrastructure
incentives, and educational programs that ease adoption.
In addition, the POUs commonly suggested the need to
use the IRPs to track the expenditures associated with
adding electric vehicle load.

Related to this issue, POUs encouraged the use of
common industry or government data sets to reduce
utility costs while improving the quality of data, improving
efficiency of reporting, and enabling economic analysis.”
The POUs stated that tracking expenditures would
quantify the total infrastructure funding needed to
support state policy goals, enable analysis of emissions
reductions from transportation electrification among other
energy resources to justify investments, and account for
ratepayer costs of accommodating the fuel switch from
petroleum to electricity.”® Critically, the POUs identified
the need to remove financial disincentives that may

exist from the new emissions obligations resulting from
adding new transportation load, per the Cap-and-Trade
regulation.®’ The POUs also highlighted the role of the

IRP to qualitatively describe their programs. Overall, the
POUs were receptive to the idea of funding partnerships
to develop and examine programs collaboratively with the
Energy Commission to characterize load and understand
the effectiveness of programs.

At the April IEPR workshop on the light-duty vehicles
sector, parties identified their information and reporting
priorities for the IRPs. CARB stressed the importance

of complementary programs to the Advanced Clean

Cars regulation — like utility or load-serving entity
participation in infrastructure — to enable higher levels

of electric vehicle adoption in the current market and

the subsequent version of the regulation after 2025.%
Market researchers compared their methods on how the
declining costs of battery storage and changes in mobility
could alter zero-emission vehicle penetration used in
planning expenditures. Charging providers Greenlots and
ChargePoint described the need for utilities to complement
their investments — which now include high-power (150
kilowatts+) direct current fast charging — by redesigning
rates, enabling the use of storage, and streamlining
interconnection.® Tesla, the Alliance of Automobile
Manufacturers, and Coalition for Clean Air highlighted the
need to maintain direct and targeted incentives for vehicles
and charging infrastructure and increase educational
efforts.® The Union of Concerned Scientists indicated

78 IEPR workshop on April 18,2017, on Integrated Resource Plans — Light-Duty Vehicles Sector, http, http://docketpublic.energy.ca.gov/
PublicDocuments/17-IEPR-07/TN217403_20170504T7100212_Transcript_of_04182017_IEPR_Commissioner_Workshop_on_Integrated.pdf, p. 161-162,

and IEPR workshop on April 27, 2017 on Integrated Resource Plans — Light-Duty Vehicles Sector, http://docketpublic.energy.ca.gov/PublicDocuments/17-
IEPR-07/TN217504_20170509T104539_Transcript_of_04272017_IEPR_Commissioner_Workshop_on_Integrated.pdf, p. 68 and 92.

79 IEPR workshop on April 18,2017, on Integrated Resource Plans — Light-Duty Vehicles Sector, http, http://docketpublic.energy.ca.gov/
PublicDocuments/17-IEPR-07/TN217403_20170504T100212_Transcript_of_04182017_IEPR_Commissioner_Workshop_on_Integrated.pdf, p. 135,

140, 145-146, 156.
80 California Health and Safety Code Section 44258.5(b).

81 Ayala, A., “Update on CARB’s Policies for Electrification of the Light-duty Sector,” California Air Resources Board, April 18, 2017, IEPR

workshop on Integrated Resource Plans — Light-Duty Vehicles Sector, http://docketpublic.energy.ca.gov/PublicDocuments/17-IEPR-07/
TN217141_20170418T082316_Update_on_Carbs_Policies_for_Electrification_of_Light-duty_Sector.pdf.

82 IEPR workshop on April 18,2017, on Integrated Resource Plans — Light-Duty Vehicles Sector, http, http://docketpublic.energy.ca.gov/PublicDocuments/17-
IEPR-07/TN217403_20170504T100212_Transcript_of_04182017_IEPR_Commissioner_Workshop_on_Integrated.pdf, pp. 104, 116.

83 IEPR workshop on April 18,2017, on Integrated Resource Plans — Light-Duty Vehicles Sector, http, http://docketpublic.energy.ca.gov/PublicDocuments/17-
IEPR-07/TN217403_20170504T100212_Transcript_of 04182017_IEPR_Commissioner_Workshop_on_Integrated.pdf, pp. 192, 200, 204.
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how better data about charging behaviors could assist in
modeling electric vehicles to provide flexible load.®

At the IEPR workshop on the medium- and heavy-duty
vehicles sector, parties identified different considerations.
CARB stressed the need for the agencies to coordinate
vehicle regulations with infrastructural deployment to
provide clear signals for market development.® The
South Coast Air Quality Management District and San
Joaquin Valley Air Pollution Control District commonly
emphasized the need for substantial expanded use

of zero-emission vehicles to achieve the reductions
necessary to attain the requirements of the federal Clean
Air Act.®¢ Southern California Edison described the method
of designing its application, which focused on medium-
and heavy-duty charging infrastructure. The California
Electric Transportation Coalition cited an assessment that
found the electrification of trucks, buses, forklifts, truck
stops, and truck refrigeration provided net benefits to
participants and society, as measured against the total
resource cost and societal cost tests.8”

Representatives from CalSTART, the Port of Los Angeles,
and the California Transportation Commission agreed
about the need to plan immediately for the interconnection

of heavy vehicle energy and demand to avoid unnecessary
grid upgrades or impinging upon the economic or timely
operations of freight and goods movement companies.

In particular, these parties juxtaposed the grid impacts

of electrifying the light-duty sector against the volume of
heavy-duty vehicles needed to attain air quality standards
and the magnitudes more demand expected from heavy
vehicle fleets and goods equipment.

The California Transportation Commission, CalSTART, and
the Port of Los Angeles highlighted the need to make
investments before the rate of PEV adoption accelerates
and to experiment with “creative meddling” to find solutions
that ultimately avoid negative impacts to ratepayers and the
economy.® Similarly, Earth Justice stressed that the utilities
need to model the reduction of transportation emissions
within their IRPs in compliance with state and federal

law. In particular, it recommended the quantitative and
qualitative measurement of air and health improvements

on disadvantaged communities.®® Toward these points, the
University of California, Riverside identified how connected
vehicle and metering technology, if combined with fleet
management systems, could help determine the viability of
electrification and associated charging equipment needs
and emissions benefits.®

84 IEPR workshop on April 18,2017, on Integrated Resource Plans — Light-Duty Vehicles Sector, http, http://docketpublic.energy.ca.gov/PublicDocuments/17-
IEPR-07/TN217403_20170504T100212_Transcript_of_04182017_IEPR_Commissioner_Workshop_on_Integrated.pdf, pp. 188-189.

85 Brazil, T., “Update on Policies for Electrification of the Heavy Duty Sector,” California Air Resources Board, April 27, 2017, IEPR workshop

on Integrated Resource Plans — Medium- and Heavy-Duty Vehicle Sector, http://docketpublic.energy.ca.gov/PublicDocuments/17-IEPR-07/
TN217304_20170426T151237_Update_on_Policies_for_Electrification_of_the_Heavy_Duty_Sector.pptx.

86 IEPR workshop on April 27,2017 on Integrated Resource Plans — Medium- and Heavy-Duty Vehicles Sector, http://docketpublic.energy.ca.gov/
PublicDocuments/17-IEPR-07/TN217504_20170509T104539_Transcript_of_04272017_IEPR_Commissioner_Workshop_on_Integrated.pdf, pp.

21-22, 33-34.

87 ICF International, Energy + Environmental Economics. California Transportation Electrification Assessment Phase 3-Part A: Commercial and Non-Road

Grid Impacts — Final Report. http://www.caletc.com/wp-content/uploads/2016/08/California-Transportation-Electrification-Assessment-Phase-3-

Part-A-1.pdf.

88 IEPR workshop on April 27, 2017, on Integrated Resource Plans — Medium- and Heavy-Duty Vehicles Sector, http://docketpublic.energy.ca.gov/
PublicDocuments/17-IEPR-07/TN217504_20170509T104539_Transcript_of_04272017_IEPR_Commissioner_Workshop_on_lIntegrated.pdf, p.

119,125, 148.

89 CCAEJ, EYCEJ, and Earth Justice Comments on Freight Electrification, May 19, 2017, http://docketpublic.energy.ca.gov/PublicDocuments/17-
IEPR-07/TN217666_20170519T165118_Adenike_Adeyeye_Comments_CCAEJ_EYCEJ_and_Earthjustice_Comments.pdf.

90 IEPR workshop on April 27,2017, on Integrated Resource Plans — Medium- and Heavy-Duty Vehicles Sector, http://docketpublic.energy.ca.gov/
PublicDocuments/17-IEPR-07/TN217504_20170509T104539_Transcript_of_04272017_IEPR_Commissioner_Workshop_on_Integrated.pdf, p. 137.
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As a result of the workshops and in response

to comments, the Energy Commission modified
recommendations for the POUs to include the following
information, in summary, in their IRPs:*'

1. Charging profiles for light-duty vehicles and tariffs.

2. Quantity, type, and location of charging infrastructure,
and planned investments.

3. Information on other transportation electrification
sectors and associated GHG emissions impacts.

4. Adescription of how investments are prioritized to
promote electrification in the different transportation
sectors and complement nonutility initiatives.

5. Utility costs associated with serving transportation
electrification.

6. Adescription of how transportation electrification
investments and planning or modeling scenarios are
aligned with federal, statewide, and/or local air pollution
reduction and zero-emission-vehicle initiatives.

7. Plans to coordinate with adjacent or similarly situated
utilities to meet broader community or regional
infrastructure needs and ensure harmonious interterritory
operations of electric transportation technologies.

8. Current or planned programs to promote transportation
electrification in disadvantaged communities.

9. Customer education and outreach efforts.

10. Coordination of transportation electrification investments
and incentives with other distributed energy resource
programs or planning.

IOU UTILITIES
TRANSPORTATION
ELECTRIFICATION

A September 2016 assigned commissioner’s ruling in
R.13-11-007,% developed through workshops held in
April 2016% and as ratified in D.16-11-005,* ordered
applications from the six 10Us that addressed the

goals of transportation electrification. The CPUC ruling
instructed the utilities to design a portfolio of programs
that modified rates to accommodate electrification;
expanded electrification efforts beyond light-duty vehicles
into the medium- and heavy-duty vehicle on-road,
off-road, maritime, rail, and aviation sectors; expanded
customer education and outreach; and leveraged the
results of previous state investments. In addition, the
ruling highlighted the need to coordinate with existing
state and local regulatory efforts related to transportation,
emissions reduction, and integrated resource planning;

to ensure safe interconnection of charging infrastructure
and vehicles as storage devices; to complement nonutility
efforts; and to enable standardized communications with
vehicles and infrastructure. Lastly, the ruling permitted
utilities to consider new utility incentives or regulatory
mechanisms to advance transportation investments

in conjunction with greater use of renewable energy,
while minimizing the financial impact on ratepayers and
encouraging market competition.

The CPUC’s guidance discussed the need for a utility’s
portfolio of programs to reduce vehicle emissions in
proportion to its share of statewide reductions (described
in CARB’s Climate Change Scoping Plan and Mobile Source
Strategy to reduce air pollution). In addition, it requested

91 Vidaver David, Garry O’Neill-Mariscal, Melissa Jones, Paul Deaver, and Robert Kennedy. 2017. Publicly Owned Utility Integrated Resource Plan

Submission and Review Guidelines. California Energy Commission. Publication Number: CEC-200-2017-004-CMD. http://docketpublic.energy.ca.gov/
PublicDocuments/17-IEPR-07/TN220089_20170707T143350_Publicly_Owned_Utility_Integrated_Resource_Plan_Submission_and.pdf.

92 CPUC, Assigned Commissioner’s Ruling Regarding the Filing of the Transportation Electrification Applications Pursuant to Senate Bill 350, September
14, 2016, http://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M167/K099/167099725.PDF.

93 California Public Utilities Commission’s Transportation Electrification Activities Pursuant to Senate Bill 350 Web page, http://www.cpuc.ca.gov/sb350te/.

94 CPUC, Decision 16-11-005, Decision Making Small Electrical Corporations Respondents to this Rulemaking, November 16, 2016, http://docs.cpuc.

ca.gov/PublishedDocs/Published/G000/M169/K717/169717954.PDF.
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Figure 11:
2017 10U Transportation Electrification Portfolios
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that the portfolio align to and inform the respective IRP
and use the Energy Commission and CARB forecasts for
vehicles. The CPUC outlined how utilities should describe
the projects in their portfolios to assist planning:

e Market segment and vehicles targeted
e Time frame

e Relevant regulations

e \Vehicles supported

e Monitoring and evaluation plan

e (osts and rate impacts

e  (rid impacts

e |everaged funding and project partners
e Emissions benefits

e  Stranded asset risk mitigation

In January 2017, Southern California Edison, Pacific Gas
and Electric, and San Diego Gas & Electric submitted
applications requesting ratepayer investments totaling
$1.06 billion. These programs consisted primarily of
charging infrastructure for on-road medium- and heavy-duty
vehicles (73 percent) and residential light-duty vehicles (23
percent).®® The remainder consisted of public direct current
fast charging, off-road infrastructure, taxi/ride-sharing,

and education and outreach programs. In June 2017, Bear
Valley Electric, PacifiCorp, and Liberty Utilities submitted
applications totaling $7.4 million, primarily consisting

of public DC fast chargers and residential make-ready
infrastructure. The CPUC approved a decision® authorizing
six SDG&E projects ($18.5 million), five SCE projects ($16
million), and four PG&E projects ($8.1 million) that are
designed for a pilot deployment for the electrification of
school buses, delivery trucks, airport/seaport equipment,
truck stops, commuter locations, DC fast charging in

urban locations, and car dealership incentives. The CPUC
prioritized 100 percent deployment in disadvantaged
communities where feasible. The CPUC is anticipated to
approve or modify the IOUs’ remaining proposals in 2018.

NEXT STEPS

The Energy Commission will work with the CPUC and
CARB to identify how transportation electrification
investments in integrated resource planning can be
further aligned to attain statewide GHG and air pollutant
emissions reduction goals. Specific actions toward this
alignment beyond and in complement to the IRP process
are included in the Recommendations section below.

OTHER LESSONS LEARNED

Drawing on workshops conducted as part of the 20717
IEPR proceeding, the Energy Commission staff identified
several additional themes relevant to the accelerated
deployment of charging technologies across multiple
classes of vehicles. Although these additional themes
were not discussed during the IEPR proceeding, the
Energy Commission believes it important to tee them up
for possible further consideration.

RAPIDLY EVOLVING PEV
TECHNOLOGIES AND USES

Rapid declines in battery costs are enabling greater
diversification in electric vehicle classes and models,
affordability, and driving range between charges. The
principal technology driver of transportation electrification
is the improving economics of battery energy storage and
corresponding increase in electric driving range.

Increases in overall vehicle use through sharing fleets
and automated driving will also advance transportation
electrification. This prevalence is derived from potential
lower operational and fueling costs of an EV compared
to a conventional vehicle and recovering any incremental
capital expenses over more miles. In fact, per-mile

trip costs might be reduced further with autonomous
vehicles that are capable of driving themselves at even

95 Mesrobian, A., “SB 350 Transportation Electrification: A Perspective from the CPUC,” California Public Utilities Commission, April 18, 2017,

IEPR workshop on Integrated Resource Plans—Light-Duty Vehicles Sector, http://docketpublic.energy.ca.gov/PublicDocuments/17-IEPR-07/

TN217133_20170417T164542_SB_350_Transportation_Electrification.ppt.

96 California Public Utilities Commission, Proposed Decision of ALJs Golberg and Cooke, Decision on the Transportation Electrification Priority Review
Projects, November 22, 2017, http://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M198/K874/198874393.PDF.

48



higher usage factors. CARB and the Energy Commission
have pursued research and demonstrations of shared
mobility technologies,®” * including those that can be
integrated with the grid to guide these trends toward
environmental benefits. %1% The CPUC is also considering
how transportation network company regulations might
apply to autonomous vehicles providing passenger
transportation service.'”

ONGOING NEED FOR COORDINATION
AND PARTNERSHIPS

At the state level, infrastructure funding needs to

be used as strategically as possible. This can be

better achieved by consistently tracking budgets and
expenditures across sectors, identifying gaps for
additional needed funds, and identifying opportunities to
reduce the need for public funding through coordinated,
scaled investment (such as for commercial applications
of electrified transportation). Better coordination

will help leverage the results of prior infrastructure
funding efforts, enable more strategic procurement,
advance infrastructure development, and share best
practices. Better coordination could be achieved
through partnerships with local transportation and

energy decision makers to track policy and procurement

developments that affect electric transportation demand.

Comments highlighted the need for local governments
to lead and develop “EV readiness plans and [pass]
local ordinances to increase EV adoption and ensure
sufficient infrastructure is built out.”'°> Under Assembly
Bill 1236, all cities and counties must adopt ordinances
to expedite and streamline the permitting process

for EV charging stations by September 30, 2017.

The Government Operations Agency is coordinating

the state’s effort to enable construction in existing
nonresidential buildings and multifamily dwellings.'®®
Further, requirements for new buildings will be
considered in the Building Standards Commission’s
2018 Code Adoption Cycle.™ The ARFVTP’s EV Ready
Communities Challenge emphasizes the importance of
“accelerated deployment of electrified transportation
within the local and regional levels with a holistic and
futuristic view of regional transportation planning” and
will support subsequent installations.'%

There is much to be learned at the national level and
internationally as well. For example, while the U.S. market
is relatively small compared to that of Europe and China,
the marginal effects of customer demand or regulatory

97 California Air Resources Board, “Summary of the Car Sharing and Mobility Options Pilot Project,” June 2016, https://www.arb.ca.gov/msprog/aqip/

ldv_pilots/car_sharing_fag.pdf.

98 California Energy Commission, “Request for Information Innovative Electric Mobility (E-Mobility) Services,” May 10 2017, http://www.energy.ca.gov/

contracts/notices/2016-05-10_ARFVTP_eMobility_RFI.pdf.

99 Gutierrez, A., V. Lew, A. Ng, F. Pifia, L. Speigel, E. Stokes. 2017. EPIC Proposed 2018-2020 Triennial Investment Plan. California Energy Commission,
CEC-500-2017-023-CMF. http://docketpublic.energy.ca.gov/PublicDocuments/17-EPIC-01/TN217366_20170501T115606_Application_of_the_

California_Energy_Commission_for_Approval_of.pdf.

100 IEPR workshop on April 18,2017, on Integrated Resource Plans — Light-Duty Vehicles Sector, http, http://docketpublic.energy.ca.gov/
PublicDocuments/17-IEPR-07/TN217403_20170504T100212_Transcript_of_04182017_IEPR_Commissioner_Workshop_on_Integrated.pdf, p. 37.

101 Randolph, L. Amended Phase lIl. B. Scoping Memo and Ruling of Assigned Commissioner, California Public Utilities Commission , June 12, 2017,
http://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M190/K174/190174048.PDF.
102 Tesla comments on 2017 Draft IEPR, http://docketpublic.energy.ca.gov/PublicDocuments/17-IEPR-01/TN221738_20171113T140110_Francesca_

Wahl_Comments_2017_Draft_IEPR__Tesla_Comments.pdf.

103 Office of the Governor, October 12, 2017, https://www.gov.ca.gov/docs/AB_1239_Veto_Message_2017.pdf.
104 California Green Building Standards Code (Cal. Code Regs., Title 24, Part 11) and California Building Standards Commission, 2018 Triennial Code

Adoption Cycle, http://www.bsc.ca.gov/Rulemaking/adoptcycle/2018TriennialCodeAdoptionCycle.aspx.

105 California Energy Commission Grant Funding Opportunity GFO-17-604, Electric Vehicle Ready Communities Challenge Phase 1 — Blueprint Plan

Development http://www.energy.ca.gov/contracts/transportation.html#GF0-17-604.
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policy from a single market on total international
production volumes can influence the time frame when
vehicles become cost-effective for customers and
profitable for automakers.'

ECONOMICS OF FASTER CHARGING
INFRASTRUCTURE

By 2020, the time to recharge light-duty EVs is expected
to converge toward parity with conventional, liquid-
fueled vehicles, with the introduction of EVs designed
with batteries capable of accepting direct current (DC)
“high power charging” from 1 kilovolt and 350—400
ampere infrastructure.'™ For example, the Combined
Charging Standard has developed technology capable of
providing energy seven times as quickly as commonly
available 50 kW DC fast chargers. However, sites and
facilities may not be able to sustain economic service

to high-power fast chargers or arrays of charging to
fully-electrified vehicle fleets if they do not plan for
interconnection, electrical upgrades, and manage the
added load on retail electric rates. This is certainly a
topic that warrants further research and discussion,
including within the context of medium- and heavy-duty
PEVs, as a result of pending incentives for electric trucks
and buses'® and given the importance of connector
standards and leveraging load control technologies to
manage costs.'®

FURTHERING CUSTOMER EDUCATION

One critical hurdle to rapidly increasing uptake of zero-
emission vehicles is that most of the public does not realize
that these vehicles are here and available for purchase.
Programs to continue consumer education about electric
cars and available options to refuel these cars are essential
to driving rapid adoption. Government agencies, automakers,
utilities, charging companies, and environmental advocacy
and community organizations unanimously support the need
for mass market public outreach campaigns that increase
awareness about electrification."? These efforts will need

to be sustained to broaden potential customers’ awareness
and comfort with EVs.

While outside the scope of the IEPR workshops that took
place as part of the 2017 report, all four of these other
lessons learned warrant further discussion and attention.

DOUBLING ENERGY
EFFICIENCY SAVINGS

SB 350 directs the Energy Commission to establish
ambitious annual targets to achieve a statewide
cumulative doubling of energy efficiency savings in
electricity and natural gas final uses by January 1, 2030.
Achieving the doubling targets is one of the primary
ways the electricity sector can help the state achieve

its long-term climate goal of reducing GHG emissions

106 IEPR workshop on April 18, 2017, on Integrated Resource Plans — Light-Duty Vehicles Sector, http, http://docketpublic.energy.ca.gov/
PublicDocuments/17-IEPR-07/TN217403_20170504T100212_Transcript_of_04182017_IEPR_Commissioner_Workshop_on_Integrated.pdf, p. 60.
107 CharlnN., “The Path to a Global Charging Standard,” March 23, 2017. "http://www.charinev.org/fileadmin/Downloads/Presentations/2017_CharlN_

Charge_Days_Bracklo.pdf.

108 California Air Resources Board, Proposed Fiscal Year 2017-18 Funding Plan for Clean Transportation Incentives, Board Presentation, December 14,

2017, https://www.arb.ca.gov/board/books/2017/121417/17-12-4pres.pdf.

109 California Energy Commission, Fourth Annual California Multi-Agency Update on Vehicle-Grid Integration Research, Discussion Panel: Identifying

Opportunities and Barriers to Advance Vehicle-Grid Integration into the Medium- / Heavy-Duty Sector, December 5, 2017, http://www.energy.ca.gov/

research/notices/#12052017.

110 IEPR workshop on April 18,2017, on Integrated Resource Plans — Light-Duty Vehicles Sector, http, http://docketpublic.energy.ca.gov/
PublicDocuments/17-IEPR-07/TN217403_20170504T100212_Transcript_of_04182017_IEPR_Commissioner_Workshop_on_Integrated.pdf, p. 161-

162, 192, 200, 204.
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1o 40 percent below 1990 levels by 2030. The Energy
Commission has proposed targets for electricity and
natural gas savings that can be achieved through utility
and nonutility energy efficiency programs.'" The doubling
targets were developed in collaboration with the CPUC,
I0Us, POUs, and other stakeholders in a public process. In
addition to establishing the doubling targets, the Energy
Commission is required to report to the Legislature
biennially on progress being achieved toward the targets
and the impacts on disadvantaged communities. The
energy efficiency savings doubling targets were adopted
by the Energy Commission on November 7, 2017. Thus,
the current methods and results have been finalized.
However, the Energy Commission encourages strong
stakeholder participation in future updates, and the
framework for the targets is expected to evolve over time.

The Energy Commission acknowledges the proposed

SB 350 energy efficiency savings targets are bold.
Meeting them will require the concerted effort of many
entities, including state and local governments, utilities,
program deliverers, private lenders, market participants,
and end-use customers. The state will need to harness
new and emerging technologies, along with innovative
program designs and creative market solutions, to unlock
California’s potential energy efficiency savings. But with
proper tracking of savings, midcourse corrections, and
ongoing support from the state’s leadership, California is
poised to meet the doubling targets by 2030.

At the public workshop on the SB 350: Doubling Energy
Efficiency Savings by 2030 Draft Report, the energy
efficiency industry encouraged the Energy Commission
to continue the work needed to realize the energy
savings targets presented. In particular, it was suggested
that specific action steps should be established with

responsible entities and time frames identified to achieve
the objective of realizing significant increases in the
energy savings derived from efficiency."'? The Energy
Commission expects to accomplish this in its ongoing
collaborations with the CPUC, other state and local
governments, and industry, which will be reflected in the
future combined updates to the SB 350 target-setting and
the Existing Buildings Energy Efficiency Action Plan.

ESTABLISHING SB 350
DOUBLING TARGETS

SB 350 directs the Energy Commission to base the SB
350 targets on a doubling of additional achievable energy
efficiency (AAEE) contained in the California Energy
Demand Updated Forecast, 2015-2025 extended to 2030
using an average annual growth rate and the most recent
energy efficiency targets adopted by POUs, to the extent
doing so is cost-effective, feasible, and will not adversely
impact public health and safety."'® AAEE savings include
incremental savings from the future market potential
identified in utility potential studies not included in the
baseline demand forecast, but reasonably expected

to occur, including future updates of building codes,
appliance regulations, and new or expanded 10U or POU
efficiency programs.''4

Energy efficiency savings projections were developed

for utility-based and nonutility activities. Utility program
portfolios are funded by ratepayers under either the CPUC
or a local jurisdiction and administered by the state’s
10Us, other LSEs, community choice aggregators (CCAS),
regional energy networks (RENS), or the state’s POUs.
Nonutility activities may be funded by state agencies

and local governments but also include efforts led by
private third parties, industry, and consumer groups with

111 Jones, Melissa, Michael Jaske, Michael Kenney, Brian Samuelson, Cynthia Rogers, Elena Giyenko, and Manjit Ahuja. 2017. Senate Bill 350: Doubling

Energy Efficiency Savings by 2030. California Energy Commission. Publication Number: CEC-400-2017-010-CMD. http://docketpublic.energy.ca.gov/
PublicDocuments/17-IEPR-06/TN220927_20170828T144323_Senate_Bill_350_Doubling_Energy_Efficiency_Savings_by_2030.pdf.
112 http://docketpublic.energy.ca.gov/PublicDocuments/17-IEPR-06/TN221285_20170921T135907

113 Kavalec, Chris, 2015. California Energy Demand Updated Forecast, 2015-2025. California Energy Commission, Electricity Supply Analysis Division.
Publication Number: CEC-200-2014-009-CMF. http://www.energy.ca.gov/2014publications/CEC-200-2014-009/CEC-200-2014-009-CMF.pdf.

114 AAEE savings are incremental projections beyond the committed energy efficiency included in the Energy Commission’s baseline demand forecast.
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little or no government resources. Such market-oriented
programs can increase energy efficiency at the final uses
of retail customers through financing, directly installing
energy efficiency measures, and increasing public
awareness of energy efficiency best practices. The Energy
Commission used utility and nonutility categories as an
initial attempt to distinguish between energy efficiency
savings potential captured in the I0U and POU potential
and goals studies, and savings potential beyond these
studies that can be achieved by a host of energy efficiency
providers. These categories are expected to evolve over
time as the Energy Commission works with utilities and
stakeholders to implement the SB 350 doubling targets
and provide updates to the Legislature.

The statewide cumulative energy efficiency savings
targets for electricity and natural gas, along with projected
savings from utility and nonutility programs, are presented

Figure 12:

in Figures 12 and 13. The top line is the arithmetic
doubling of projected AAEE savings from 2015 to 2025,
with the 2026-t0-2030 projected savings extrapolated
using a trend line. In addition, preliminary estimates

of projected energy savings from the agricultural and
industrial sectors are included in the subtargets.

UTILITY ENERGY EFFICIENCY
PROGRAM SAVINGS

Since the 1970s, California utilities have been offering
energy efficiency programs to their residential and
nonresidential customers, including the agriculture
and industrial sectors. The energy efficiency programs
the utilities offer are funded by a small fee included in
customer bills. SB 350 directs the Energy Commission,
when assessing the feasibility and cost-effectiveness
of utility energy efficiency programs, to consider the
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Figure 13:

Proposed SB 350 Doubling Target for Natural Gas (MM Therms)
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results of potential studies. Under current law, the

CPUC and POUs must identify all potentially achievable
cost-effective energy efficiency savings by conducting
potential and goals studies.""® The CPUC must establish
energy efficiency goals for the 10Us, while POU boards
set their own efficiency goals. These studies estimate all
the potential energy savings that are available through
different technologies, program measure savings, savings
from codes and standards, and savings from behavioral
programs that the 10Us and POUs can use to make up
their energy efficiency portfolios.

s Codes & Standards
e Agriculture & Industry

The CPUC is setting energy efficiency goals for the I0Us
based on the most recent 10U potential and goals study
that determines market-based savings potential for I0Us
under a given set of assumptions.''® The POUs’ 2017 report
on energy efficiency potential and goals was submitted in
March 2017.""7 Because the most recent studies were not
specifically designed to achieve SB 350 targets, additional
efforts will be necessary to identify utility program savings
beyond the current goal-setting effort. Because CCAs and
RENs may be important in meeting the SB 350 targets,
they could be an important element of future potential and
goals studies carried out by the CPUC.

115 Senate Bill 1037 (Kehoe, Chapter 366, Statutes of 2005) and Assembly Bill 2021 (AB 2021) (Levine, Chapter 734, Statutes of 2006).
116 CPUC. Final Public Report: Energy Efficiency Potential and Goals Study for 2018 and Beyond. August25, 2017. http://docs.cpuc.ca.gov/PublishedDocs/

Efile/G000/M194/K614/194614840.PDF.

117 California Municipal Utilities Association, Energy Efficiency in California’s Public Power Sector: 11th Edition — 2017, March 15, 2017, http://www.ncpa.

com/wp-content/uploads/2015/02/2017_POU_EE_Reportv2.pdf.
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ADDITIONAL UTILITY ENERGY
EFFICIENCY OPPORTUNITIES

In addition to traditional energy efficiency programs, SB 350
allows fuel substitution to count toward the doubling goal

in some circumstances. The Energy Commission defines
fuel substitution as a measure involving the substitution

of one utility-supplied or interconnected energy source for
another, such as electricity and natural gas."® For example,
advances in heat pump technology have made substituting
electricity for natural gas for heating systems more viable
and offer increased efficiency compared to traditional
resistance heating devices such as electric water heaters.
The SB350 framework allows fuel substitution to count
when equipment installations and replacements that provide
both end-user energy savings and GHG emission reductions.

The vast majority of buildings in California use natural gas
for water and space heating. Substituting heat pumps for
natural gas space and water heating might reduce both
energy consumption and GHG emissions.""® The potential
energy efficiency savings from fuel substitution are included
in the projections of nonutility program savings in the
following section.'® To tap into this potential, there are
several issues to resolve, including developing appropriate
methods for quantifying energy savings and GHG emission
reductions, as well as addressing cost considerations.
Several stakeholders encouraged the Energy Commission
and the CPUC to address all existing policy barriers that
limit the ability of utility incentive programs and the

Title 24 Energy Efficiency Standards to encourage fuel
substitution.'?' The Energy Commission will seek to resolve
any outstanding technical, policy, and cost barriers regarding
fuel substitution, in collaboration with stakeholders. A

key step will be to include the topic of fuel substitution in
buildings and industries to reduce the GHG emissions from
fossil fuels in future policy forums and working groups. This
will bring together stakeholders to discuss and overcome
the barriers mentioned above.

SB 350 also allows conservation voltage reduction (CVR),
which is a proven technology to reduce energy use and peak
demand. By controlling voltage on a distribution circuit to the
lower end of the tolerance bands, efficiency benefits can be
realized by end users and the distribution utility. The energy
efficiency potential studies do not include CVR since it is
outside the scope of what has historically been considered
energy efficiency. Newer technologies can enable CVR to be
more targeted, uniform, and effective than traditionally was
the case. Moving forward, the Energy Commission can help
shape CVR programs that can count toward SB 350 goals.

Utilities may also achieve additional savings by adopting
innovative incentive programs that tackle deeper retrofits of
existing buildings. These programs could include upgrades
to building envelopes while coordinating with statewide
marketing campaigns such as FlexAlert. A program that
combines retrofits with ongoing marketing could achieve
reliable savings compared to relying on real-time individual
customer behavior changes.

118 In contrast, fuel switching involves shifting from an energy source that is not utility-supplied or interconnected, for example petroleum, to a utility-

supplied or interconnected energy source. These measures are not allowed under SB 350.

119 If the electricity used (the marginal resource) is renewable-based electricity, then GHG emissions would be reduced. If the marginal generation

resource is natural gas-fired electricity, then the coefficient of performance of the heat pump (the ratio of the useful heat or cooling to work required)

would need to be factored into an analysis of emissions.

120  SoCalGas commented, “According to the Energy Planning Analysis Tool, SoCalGas found that full electrification of the state would cost Californians

approximately $345 million annually in higher energy costs, and would cost over $5 billion to retrofit California’s more than 12 million households

with high efficiency electric water heating, space heating, and cooking end uses.” http://docketpublic.energy.ca.gov/PublicDocuments/17-IEPR-01/
TN221758_20171113T165037_Southern_California_Gas_Company_Comments_SoCalGas_Comments_on_t.pdf.

121 http://docketpublic.energy.ca.gov/PublicDocuments/17-IEPR-06/TN221277_20170921T025212; http://docketpublic.energy.ca.gov/
PublicDocuments/17-IEPR-06/TN221294_20170921T164758_Rachel_Golden_Comments_Sierra_Club_Comments_on_SB350_Doubling_EE.pdf;
http://docketpublic.energy.ca.gov/PublicDocuments/17-IEPR-06/TN221291_20170921T164333_Mohit_Chhabra_Comments_Comments_of_the_

Natural_Resources_Defens.pdf.
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Table 2:
Nonutility Energy Efficiency Programs

PROGRAM CATEGORIES PROGRAMS

Codes & Standards Building Energy Efficiency Standards (Title 24, Part 6)
California Green Building Standards Code (Title 24, Part 11)
Appliance Efficiency Regulations (Title 20)
Federal Appliance Standards
Financing Property Assessed Clean Energy (PACE)
Local Government Challenge
Proposition 39
Energy Conservation Assistance Act
Low-Income Weatherization Program
Water Energy Grant
Energy Savings Program (CA Dept. of General Services)
Potential Air Quality Management District Programs
Behavioral & Market Transformation State-wide Benchmarking and Public Disclosure Program
Smart Meter and Controls
Behavioral, Retrocommissioning, and Operational Savings
Energy Asset Rating
Fuel Substitution
Industrial

Agricultural

Source: California Energy Commission staff, Efficiency Division, August 2017
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NONUTILITY ENERGY
EFFICIENCY PROGRAM
SAVINGS

The nonutility subtargets include savings possible from
programs at the Energy Commission, other state agencies,
local governments, and private financing institutions, as
well as savings due to broader efficiency market trends
that may not be directly traceable to any program at

all. The Energy Commission developed projections of
nonutility savings that are incremental to those identified
in the utility potential studies, making every effort to
minimize possible double counting. Energy savings from
nonutility activities were categorized in three areas: codes
and standards, financing, and behavioral and market
transformation programs. Specific programs within

these categories are shown in Table 2. While the Energy
Commission has categorized these additional cost-
effective energy savings as nonutility programs, some of
these savings could also be realized by future expansions
of utility energy efficiency programs.

The purpose for the SB 350 energy efficiency projections
was to understand how existing or new programs could
be scaled up to meet the doubling goal. That purpose is
different from the additional achievable energy efficiency
projections used to modify a baseline demand forecast
(create a managed forecast) for CPUC and California

ISO planning purposes. The nonutility program-specific
analyses used “what if” assumptions and interpolated
backward from 2029 for intermediate year savings. The
SB 350 energy efficiency nonutility program projections
did not include peak demand savings projections nor
savings at the customary geographic regions that

are used in the electricity and natural gas forecast. In
response, Energy Commission staff evaluated each of
these nonutility programs to create an energy scaling
factor that reduced published SB 350 savings projections

for some programs for purposes of the demand forecast.
These adjustments were vetted publicly with the Demand
Analysis Working Group on October 31, 2017.'2? (More in-
depth discussion about these changes is found in Chapter
6 and in the 2018-2030 California Energy Demand
Forecast report)

CODES AND STANDARDS

Since the 1970s, the Energy Commission has been
responsible for establishing standards for buildings

and appliances that conserve electricity and natural

gas. Specific programs within the codes and standards
category that can contribute future energy savings to
meet the SB 350 doubling target include Title 24 Building
Energy Efficiency Standards (building standards) and
Title 20 state Appliance Efficiency Regulations (appliance
regulations), discussed below. Although the Energy
Commission includes codes and standards as non-utility
programs for SB 350 program classification, all the I0Us
and more of the POUs have included ratepayer-funded
code advocacy programs within their energy efficiency
portfolios. The energy savings expected from Title 24 and
Title 20 in the SB 350 target setting assume the ongoing
resource commitments from the Energy Commission, as
well as the utilities across the state.

Building Energy Efficiency Standards

The 2016 building standards that went into effect January
1,2017, include new requirements for high-performance
insulation within walls and attics. The nonresidential
building energy efficiency standards underwent numerous
important yet small changes to building envelope,
lighting, mechanical, electrical, covered processes, and
commissioning.'?® The 2019 building standards cycle
focuses on additional efficiency opportunities, and for the
first time adding self-generation to the minimum code
requirements for residential new construction. Additional
goals of the 2019 building standards are to continue

122 Mike Jaske, Role of SB 350 Energy Efficiency Savings in 2017 AAEE, http://www.dawg.info/sites/default/files/meetings/2017%20IEPR%20AAEE %20

webinar_v4_MJ_10-27-2017.pdf.

123 California Energy Commission. “2016 Building Energy Efficiency Standards What’s New for Residential” California Energy Commission, accessed June

15, 2017, http://www.energy.ca.gov/title24/2016standards/documents/whatsnew_2016_building_efficiency_standards.pdf.



to reduce GHG emissions, to manage impacts of PV on
the grid, to achieve grid harmonization, and to provide
independent compliance paths for both mixed-fuel and
all-electric homes. Future building standards updates
will likely focus on pursuing similar goals in high-rise
multifamily and nonresidential buildings.

Appliance Efficiency Standards

The Energy Commission sets energy efficiency standards
for appliances that are not regulated by the U.S.
Department of Energy. In 2017, the Energy Commission
adopted several updates to the appliance regulations,
including improved lighting efficiency by moving toward
light-emitting diode lamps (LEDs) and away from less
efficient incandescent, halogen, and compact fluorescent
lamp technologies. Earlier this year, the Energy
Commission adopted efficiency standards for computers
and computer monitors.

In Spring 2017, the Energy Commission formally

began considering standards, test procedures, labeling
requirements, and other efficiency measures for several
appliances, including commercial and industrial fans and
blowers, general service lamps, spray sprinkler bodies,
tub-spout diverters, and irrigation controllers. In addition,
since energy use by plug loads and miscellaneous
electrical loads is growing rapidly in both the residential
and commercial sectors, the Energy Commission recently
began developing a roadmap for reducing device electricity
consumption in standby and other low-power modes.'?*

FINANCING PROGRAMS

Several financing programs offered by state and local
agencies and private entities contribute to nonutility
energy savings, as shown in Table 2. Several of these
programs are discussed below.

124 http://energy.ca.gov/appliances/2017-AAER-06-13/17-AAER-12.html.

125 Assembly Bill 811 (Levine, Chapter 159, Statutes of 2008).

Property Assessed Clean Energy

Since 2007, private lenders have been allowed to offer
Property Assessed Clean Energy (PACE) programs

in California.' Property owners of residential and
commercial buildings can fund energy efficiency, water
efficiency, or renewable energy projects with limited
upfront capital using PACE loans. PACE loans rely on

the existing framework of residential property taxes by
allowing property owners to repay the entire loan for a
project through a special tax assessment made on the
property.'? Loan payments can be amortized for a period
of up to 20 years, with an option to extend the payback
period as necessary. Some common efficiency measures
funded by PACE financing include building envelope,
attic insulation, HVAC equipment and controls, lighting
equipment and controls, and cool roofs.'?

Local Government Challenge

The Local Government Challenge program was developed
to create an opportunity for local governments to leverage
their connection with constituents and jurisdiction over
building and land-use decisions to help meet local and
state energy goals. This grant opportunity is open to cities,
counties, joint powers authorities, consortia, councils of
governments, housing authorities, and special districts.
The first challenge funding opportunity was divided

into two categories: one for local governments with
populations that do not exceed 150,000, to design and
implement their climate action plans or other planning
efforts; and the other for all local governments that

have already set climate and energy goals to propose
innovative efficiency deployment projects.

The California Clean Energy Jobs Act
The California Clean Energy Jobs Act (Proposition 39)

126 PACE programs are limited to participating districts where the private lenders have legal agreements with cities and counties that allow repayment of

the loans through property taxes.

127 The term cool roof refers to a roofing product with high solar reflectance and thermal emittance prop—erties. These properties help reduce electricity

used for air conditioning by lowering roof temperatures on hot, sunny days. http://www.energy.ca.gov/2015publications/CEC-400-2015-014/CEC-

400-2015-014-BR.pdf.
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changed the corporate income tax code and allocates
projected revenue to the state general fund and the
Clean Energy Job Creation Fund for five fiscal years,
beginning with fiscal year 2013—14. The Energy
Commission leads the implementation of this program
and administers the Proposition 39 K-12 Program,
which provides funding annually for energy efficiency
upgrades and clean energy generation projects at local
educational agencies (LEAs). LEAs include public school
districts (K=12), charter schools, state special schools,
and county offices of education. The program’s Citizens
Oversight Board produces an annual report to the
Legislature, typically published in March.'?®

BEHAVIORAL AND MARKET
TRANSFORMATION

Additional energy efficiency savings can result from
behavioral and market transformation changes, as
opposed to installing a physical measure like new
lighting or HVAC. These measures include behavioral,
retrocommissioning, and operational changes that are
initiated by informing the customer or building owner
of energy usage. As of January 1, 2017, utilities across
the state are required to provide whole-building energy
data to most commercial and multifamily building
owners upon request. Further, in October 2017, the
Energy Commission adopted complementary regulations
implementing requirements for benchmarking and
public disclosure, to take effect in mid-2018.'2
Prospective building tenants and owners, energy
consultants, policy makers, and others can use this
information to decide where to live and work, to target
building assessments and improvements to develop
new energy policies, and ultimately to track progress
toward the SB 350 doubling targets.

ENERGY EFFICIENCY IN
EXISTING BUILDINGS

Assembly Bill 758 (Skinner, Chapter 470, Statutes of
2009) recognized the need for California to address
climate change through reduced energy consumption in
existing buildings and has as its roadmap the Existing
Buildings Energy Efficiency Action Plan (EBEE Action
Plan).’® As part of his January 2015 inaugural address,
Governor Brown put forward the goal to “double the
efficiency of existing buildings and make heating fuels
cleaner” by 2030. The activities described in the EBEE
Action Plan plus the expanded set of programmatic
strategies for all retail end uses will be critical to
achieving the Governor’s energy efficiency savings
doubling goal as codified in SB 350.

Further, SB 350 requires the CPUC to revisit its rules
governing energy efficiency programs, both to authorize

a broader array of program types and to tie incentive
payments to measurable efficiency results. Also, where
feasible and cost-effective, SB 350 requires that energy
efficiency savings be measured with consideration toward
the overall reduction in normalized metered electricity and
natural gas consumption.

As required by SB 350, an update to the 2015 EBEE
Action Plan was adopted by the Energy Commission

in December 2016, and additional updates will be
completed periodically. The 2076 EBEE Action Plan
Update'' expanded upon the strategies identified

in the 2015 EBEE Action Plan and added new
information. Since the 2075 IEPR was published, many
recommendations from the EBEE Action Plan have been
put into motion. Additional strategies for addressing
multifamily buildings to build upon the recommendations
from the action plan are described in the “Addressing

128 Citizens Oversight Board Reports are found at: http://www.energy.ca.gov/efficiency/proposition39/citizens_oversight_board/documents/.

129 Assembly Bill 802 (Williams, Chapter 590, Statutes of 2015).

130 Existing Buildings Energy Efficiency Action Plan, September 2015, CEC-400-2015-013-F http://docketpublic.energy.ca.gov/PublicDocuments/15-
IEPR-05/TN206015_20150904T153548_Existing_Buildings_Energy_Efficiency_Action_Plan.pdf.

131 2016 Existing Buildings Energy Efficiency Plan Update, December 2016, CEC-400-2016-023-CMF. http://docketpublic.energy.ca.gov/
PublicDocuments/16-EBP-01/TN214801_20161214T155117_Existing_Building_Energy_Efficency_Plan_Update_Deceber_2016_Thi.pdf.
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CHANGES AT THE NATIONAL
LEVEL ARE AFFECTING THE
SOLAR MARKET

President Trump’s administration has promoted an agenda
that focuses federal programs and budget on traditional
manufacturing and fossil fuel industries and is rolling
back several environmental requirements that support

the transition to clean energy on a national level. Further,
although the federal tax reform bill signed on December
22,2017, preserves the solar investment tax credit for
commercial developers and homeowners, the net impact
on solar development from the tax reform, including a
lower corporate tax rate, is unknown.’

Additionally, on January 22, 2018, President Trump
approved recommendations to impose safeguard tariffs
on imported solar cells and modules. The tariffs start at
30 percent and decrease each year, leveling at 15 percent
in the fourth year. The first 2.5 gigawatt of cells imported
each year are excluded from the tariffs. Depending on

the cost of the PV modules, the tariff could add about
$355 for a 3.2 kW system, and would drop to $178 after
four years when the tariff lowers from 30 percent to

15 percent. Even at the 30 percent level, the tariff will

not change the cost-effectiveness conclusions of the
Energy Commission’s Title 24 Building Energy Efficiency
Standards for 2019.

The tariffs resulted from a petition filed with the U.S.
International Trade Commission in April 2017 by

Suniva and SolarWorld, two solar panel manufacturing
companies. The petitioners claimed they are experiencing
extreme financial losses caused by unfair competition
from less expensive foreign manufactured imports and
requested the federal government impose tariffs and
establish a floor price on imported crystalline silicon PV
cells and modules. The Solar Energy Industries Association
(SEIA), other members of the solar industry, elected
officials, and U.S. trading partners argued against and
continue to oppose the tariffs. SEIA has argued that tariffs
on solar equipment will increase the price of solar panels
and reverse the high-growth trajectory of the market

and result in the loss of up to 88,000 solar jobs across
the country, including as many as 16,000 in California.
Despite bipartisan opposition, the ITC found that imports
of less expensive solar panels have caused injury to
domestic solar manufacturers, and on November 13,
2017, sent remedy recommendations to President Trump,
which provided the basis for the President’s decision.

1 Keith Martin, Final US Tax Bill: Effect on Project Finance Market, Norton Rose Fulbright, December 16, 2017, http://www.nortonrosefulbright.com/

knowledge/publications/160375/final-tax-bill-effect-on-project-finance-market.

Barriers Faced by Low-Income Residents and
Disadvantaged Communities” section of this chapter.

Strategy 1.2 in the 2016 EBEE Action Plan Update
describes the importance of benchmarking and public
disclosure and lists the tasks necessary to realize the
benefits of such a program. In October 2017, the Energy
Commission adopted regulations implementing the
whole-building energy use data access, benchmarking,
and public disclosure provisions of Assembly Bill 802
(Williams, Chapter 590, Statutes of 2015). The data access
portion of the program provides building owners with
the information they need to understand energy usage
in their buildings and make appropriate improvements.

The benchmarking and public disclosure portion of the
program will require the owners of buildings larger than
50,000 square feet to report building characteristic

and energy use information to the Energy Commission
annually beginning in 2018. Beginning in 2019, the Energy
Commission will disclose building-level information on a
public website to help building owners, prospective buyers
and tenants, energy services companies, researchers, and
the public better understand the buildings in which they
live and work. (For information on how data from AB 802
will be used in the Energy Commission’s forecasting, see
the section “Data and Analytical Needs” in Chapter 7).
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RENEWABLES
PORTFOLIO STANDARD

California has long been a leader in transforming the
electricity sector through its embrace of renewable
energy. California’s Renewables Portfolio Standard

(RPS) was established in 2002 by Senate Bill 1078

(Sher, Chapter 516, Statutes of 2002) and subsequently
accelerated in 2006, requiring retail sellers of electricity
to meet at least 20 percent of retail sales with eligible
renewable resources by 2010. Senate Bill X1-2 (Simitian,
Chapter 1, Statutes of 2011) increased the RPS target to
33 percent by 2020, with benchmarks of 20 percent by
the end of 2013 and 25 percent by the end of 2016. The
bill also expanded the codified RPS obligations to publicly
owned utilities (POUs).

In 2015, Senate Bill 350 codified the state’s commitment
to decarbonize California’s economy. Among the
provisions, SB 350 increased the RPS target to 50 percent
by 2030 for all load-serving entities, including investor-
owned utilities (I0Us), electricity service providers, CCAs,
and publicly owned utilities.

Supporting the implementation of SB 350, Senator De
Leon highlighted the need for California utilities, under
the leadership of the Energy Commission and the CPUC,
to act quickly to procure as much new renewable energy
as possible in advance of the potential expiration of
federal clean energy tax credits. In a letter submitted to
CPUC President Michael Picker and Energy Commission
Chair Robert B. Weisenmiller, Senator De Ledn requested
that both agencies report on the steps taken to take
advantage of these tax credits in their respective
planning processes.'® Chair Weisenmiller relayed this
directive to publicly owned utility representatives and

other stakeholders in attendance at a public workshop
held at the Energy Commission on May 25, 2017.'%

The CPUC and Energy Commission followed-up with

a response letter to Senator de Ledn describing the
agencies’ activities in support of his request and some of
the challenges faced by utilities in procuring additional
renewable energy resources. '** Below is a discussion

of the Energy Commission’s efforts in implementing the
RPS, with particular focus on RPS rules under SB 350.
There is also a discussion of the role of the CPUC in RPS
implementation, as well as progress toward meetings the
state’s RPS goals.

RENEWABLES PORTFOLIO
STANDARD BACKGROUND

The Energy Commission and the CPUC work
collaboratively to implement the RPS. The CPUC
establishes and administers RPS compliance rules
for retail sellers of electricity; the Energy Commission
has parallel responsibilities for the POUs. The Energy
Commission is also charged with:

e (Certifying renewable facilities as eligible for the RPS.

e Developing and implementing a tracking and verification
system to ensure that renewable energy output is
counted only once for the RPS.

e \Verifying RPS procurement claims.

e Adopting regulations specifying procedures for
enforcement of the RPS for POUs and overseeing
compliance activities for POUs.

Retail sellers and POUs demonstrate RPS compliance

via renewable energy credits (RECs), certificates of

proof representing the renewable attributes of one
megawatt-hour of electricity generated by an RPS-eligible

132 May 19, 2017, Letter from Senator de Ledn to CPUC President Picker and Chair Weisenmiller, http://docketpublic.energy.ca.gov/PublicDocuments/17-
IEPR-07/TN217743_20170526T074739_5192017_Letter_from_Senator_De_Leon_to_CPUC_and_CEC.pdf.

133 May 25, 2017, workshop on Publicly Owned Utility Integrated Resource Plans, http://docketpublic.energy.ca.gov/PublicDocuments/17-IEPR-07/
TN218252_20170613T135044_Transcript_of_the_05252017_IEPR_Commissioner_Workshop_on_Draft.pdf, p. 89.

134 August 1, 2017, Letter from CPUC President Picker and Energy Commission Chair Weisenmiller to Senator de Ledn
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energy resource.'® Retail sellers and POUs retire RECs
corresponding to a certain percentage of retail sales to
meet each RPS compliance period target.

As part of its administrative responsibilities, the Energy
Commission verifies the eligibility of renewable energy
procured for each RPS compliance period by both

retail sellers and POUs. The Energy Commission also
determines the procurement target calculations for POUs.
In light of these responsibilities, Energy Commission staff
is dedicated to closely following developments in the
changing retail market, including the potential growth of
CCAs in both 10U and POU territories, to understand and
respond to issues affecting RPS procurement.

MAJOR RENEWABLES
PORTFOLIO STANDARD
CHANGES UNDER SB 350

SB 350 brought significant changes to both the RPS
targets and rules for compliance. Most notably, SB 350
expanded the RPS to 50 percent by December 31, 2030.
Furthermore, SB 350 provided for new compliance
periods for the years after 2030, securing the future
position of renewable energy in California’s electricity
sector. These requirements advance the transformation
of the grid and will necessitate the integration of a
significantly increased level of renewable energy
resources. (See Chapter 3 for more information.)

SB 350 also sets requirements to bring about more
long-term contracting; under SB 350, at least 65 percent
of RECs applied in a given compliance period must
originate from contracts at least 10 years in length,
beginning January 1, 2021. The certainty of long-term
contracts can provide security for developers to finance
new renewable generation, as well as stability in future
resource planning.

The RPS program has sought to provide flexibility to retail
sellers and POUs in meeting the RPS targets. In keeping

with this goal of flexibility, SB 350 adjusted rules governing

the optional compliance measures that may be applied by
a retail seller or POU in meeting RPS requirements.

ADDITIONAL FLEXIBILITY FOR PUBLICLY
OWNED UTILITIES

California’s POUs are widely diverse in size,
demographics, customer base, geography, resources, and
governance. In recognition of the unique challenges that
certain POUs may face, particularly as the RPS mandate
ramps up to 50 percent by 2030, SB 350 provides partial
exemptions under specific criteria for POUs impacted by
single-year fluctuations in qualifying large hydro output
or unavoidable, long-term, out-of-state contracts for
coal-fired generation.

SB 350 also acknowledges the role of voluntary green
pricing and shared renewables programs in meeting
California’s renewable energy and GHG reduction

goals. Such programs allow utility customers greater
access to renewable energy, such as through options

to purchase electricity with a higher mix of renewables
or to directly access the output of individual renewable
energy generation. SB 350 allows a POU to exclude
from its retail sales any renewable generation credited
to a customer participating in a voluntary green pricing
or shared renewables program, effectively reducing a
POU’s additional RPS obligation. This recognition of green
pricing and shared renewables programs in the RPS is
consistent with the treatment of 10U programs under the
Green Tariff Shared Renewables Program enacted by
Senate Bill 43 (Wolk, Chapter 413, Statutes of 2013).

IMPLEMENTATION SCHEDULE

The bulk of the RPS changes for SB 350 take effect
January 1, 2021; however, certain provisions allowing
program flexibility may be applied in earlier compliance
periods. The Energy Commission and CPUC are working
to implement the changes in a timely manner and are
coordinating to ensure consistent application of the
statute, as appropriate.

135 Eligible renewable resources for the RPS may include wind, solar photovoltaic, solar thermal, geothermal, small hydroelectric, biogas, and biomass.

Refer to the Renewables Portfolio Standard (RPS) Eligibility Guidebook for complete eligibility criteria.
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The Energy Commission has already reflected changes
following SB 350 in the RPS Eligibility Guidebook, revised

in April 2017. The Energy Commission is also responsible
for establishing compliance requirements for local POUS,
codified in the Enforcement Procedures for the Renewables
Portfolio Standard for Local Publicly Owned Electric Utilities
(“RPS POU Regulations”). Energy Commission staff is
preparing to update the RPS POU Regulations to implement
SB 350 and to update provisions regarding the application
and review of optional compliance measures and anticipates
initiating a formal rulemaking in the first half of 2018.

The CPUC implements RPS compliance rules for retail
sellers. In Decision 16-12-040, the CPUC adopted

new compliance periods and procurement quantity
requirements for retail sellers under SB 350. On June 29,
2017, the CPUC approved Decision 17-06-026, which
implemented new long-term contracting requirements
and updated rules for excess procurement and identified
that a subsequent decision will implement any needed
changes to the RPS enforcement processes.

Table 3:
RPS Targets

END OF COMPLIANCE PERIOD

PROGRESS TOWARD 50
PERCENT RENEWABLES

The RPS provides a path for the state’s utilities to procure
renewable resources equal to 50 percent of their retail
sales by 2030 by establishing increasingly progressive
procurement targets for multiyear compliance periods.
Table 3 below illustrates the RPS targets from the first
compliance period through 2030.

As described, the Energy Commission verifies the
eligibility of RPS claims for both retail sellers and POUs.
Final RPS compliance is determined by the Energy
Commission and the CPUC, for POUs and retail sellers
respectively, after the Energy Commission has verified all
RPS claims. Thus, RPS compliance may be determined
only after the conclusion of each compliance period.

The Energy Commission and CPUC are finalizing RPS
compliance results for the 2011-2013 compliance period,
and the Energy Commission is verifying RPS claims for the
2014-2016 compliance period. Based on early results from

RPS TARGET FOR LAST YEAR IN

COMPLIANCE PERIOD™®

December 31,2013
December 31,2016
December 31, 2020
December 31, 2024
December 31, 2027

December 31, 2030

Source: California Energy Commission staff
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The Energy Commission and CPUC are charged with adopting soft targets for the intervening years of each compliance period to reflect reasonable

progress toward achieving the RPS. A load-serving entity’s RPS procurement obligation for a given compliance period is the sum of procurement

needed to meet the RPS target in the last year and the soft targets for the intervening years.



Figure 14:

California Renewable Energy Generation by Resource Type (In-State and Out-of-State)*
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Source: California Energy Commission, Tracking Progress, Renewable Energy, updated December 2017

*Does not include behind-the-meter generation

the first compliance period, as well as a proxy estimate of
RPS compliance, the Energy Commission estimates that
California is well on track to meeting its RPS mandate.

STATEWIDE PROGRESS

Since the California’s RPS was established in 2002,
renewable-based electricity has increased by about 2.5
times. This growth is a result of state policies to advance
renewable energy (Figure 14), coupled with reductions in
the cost of renewables discussed in Chapter 1.

The Energy Commission estimates that about 30 percent
of California’s retail electricity sales in 2017 were served
by renewable energy generated from RPS-eligible
resources.' Though this estimate is a proxy for RPS
progress, rather than an exact accounting, it nonetheless
indicates significant progress toward achieving the state’s
renewable energy goals.

INVESTOR-OWNED UTILITY PROGRESS

The CPUC estimates that for the 2011-2013 compliance
period, California’s three largest 10Us collectively

137 The generation reflected in this estimate is subject to verification and does not reflect the full accounting rules used to determine RPS compliance.
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Table 4:
|OU Renewable Procurement Status

ACTUALS FORECASTED

Compliance Period 1 Compliance Period 2 Compliance Period 3

20% Requirement 25% Requirement 33% Requirement
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

20% 20% 23% 28% 30% 35% 38% 42% 47% 50%

Source: CPUC, http://www.cpuc.ca.gov/renewables/, accessed January 5, 2018

served 22.7 percent of their retail electricity sales with
eligible renewable electricity based on verified RPS
compliance numbers, exceeding the 20 percent target.
Furthermore, the CPUC reports California’s three largest
10Us collectively served 27.6 percent of their electric
retail sales in 2015 with electricity generated by eligible
renewable resources (Table 4 below). At the same time,
these 10Us are forecasted to have contracted sufficient
RPS procurement to meet their compliance obligations in
2020, indicating substantial progress.

POU PROGRESS

For the first compliance period, the Energy Commission
has adopted final verification reports'® for 43 POUs.
These 43 POUs reported to the Energy Commission a
combined 20.6 percent of retail electricity sales from
eligible renewable resources, collectively meeting the
20 percent RPS target for 2013. Based on the adopted
verification reports, 26 POUs met the procurement
requirements, and 16 POUs had a procurement

target shortfall but applied optional compliance
measures to meet the procurement requirements for
the first compliance period, as allowed by the RPS
POU Regulations." In December 2017, the Energy

Commission’s Executive Director notified 15 POUs that
their adoption and application of optional compliance
met the requirements of the RPS POU Regulation,

and as such, they had met the RPS requirements for
Compliance Period 1. Commission staff is completing all
remaining verification and compliance activities for the
remaining POUs.™ All numbers will be updated when
the final verification and compliance activities for the
first compliance period are complete for all POUs.

GROWTH OF RPS-ELIGIBLE FACILITIES

To achieve the 50 percent RPS mandate, it is implicitly
necessary to have sufficient RPS-eligible generation
capacity to support that mandate. The Energy
Commission is tasked with developing and maintaining
criteria for RPS eligibility, as well as approving
certification to qualifying renewable facilities. The
Energy Commission regularly updates the Renewables
Portfolio Standard Eligibility Guidebook to accommodate
advancements in technology and efficiency
improvements, as well as to address other burgeoning
developments in the renewable energy landscape, such
as the role of energy storage.

138 http://www.energy.ca.gov/portfolio/documents/verification_results/cp01_2011-2013/pous_reports.php.
139 http://www.energy.ca.gov/2016publications/CEC-300-2016-002/CEC-300-2016-002-CMF.pdf.

140 A complaint may be issued against a POU for failure to meet an RPS requirement, initiating an Energy Commission proceeding, in accordance with

the RPS POU Regulations.
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Figure 15:

Growth in RPS Facilities With Approved Certification
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As of December 19, 2017, there are more than 2,000
facilities with active RPS certification with a combined
nameplate capacity of 46,000 MW, located in 11
states, Canada, and Mexico. Of these, more than 1,800
are in California with a combined capacity of more than
28,000 MW, which represents 60 percent of all RPS-
certified facility capacity. This value includes certified
aggregate units, which consist of multiple distributed
generation facilities. Figure 15 represents the growth
in RPS-eligible facilities since 2004 estimated by the
approved RPS eligibility date for each facility.'*?

The Energy Commission anticipates beginning an update
to the Renewables Portfolio Standard Eligibility Guidebook
in 2018 to address current technologies and market
conditions and to ensure that the certification guidelines
support anticipated capacity growth, integration
capabilities, and technology development necessary to
meet the 50 percent RPS mandate.

141 Excludes capacity classified as confidential.

ADDRESSING BARRIERS
FACED BY LOW-
INCOME RESIDENTS
AND DISADVANTAGED
COMMUNITIES

As California accelerates the trajectories of its low-
carbon energy resource portfolio, it is important that all
Californians are able to benefit from the new economic
opportunities created. With this tenet in mind, SB 350
required the Energy Commission and CARB, with input
from other agencies and the public, to complete and
publish studies by January 1, 2017, on:

e Barriers for low-income customers to energy efficiency
and weatherization investments, including those in
disadvantaged communities, and recommendations on
how to increase access to those investments.

142 Based on the eligibility date of facilities that had active RPS certification as of January 2017, which is not the date facilities were certified but acts as

a reasonable proxy to represent change over time.
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Barriers to and opportunities for solar photovoltaic
energy generation and other renewable energy by low-
income customers.

Barriers to contracting opportunities for local small
businesses in disadvantaged communities.

Barriers for low-income customers, including those

in disadvantaged communities, to zero-emission

and near-zero-emission transportation options and
recommendations on how to increase access to these
options (conducted by CARB).

Table 5:
Energy Commission Low-Income Barriers Study Recommendations

# RECOMMENDATION

1

10
11

12

Source: California Energy Commission Low-Income Barriers Study, Part A

On December 14, 2016, the Energy Commission adopted
the Low-Income Barriers Study, Part A: Overcoming
Barriers to Energy Efficiency and Renewables for Low-
Income Customers and Small Business Contracting
Opportunities in Disadvantaged Communities (Barriers
Study)."* Adoption of the Barriers Study represented

the culmination of staff efforts over the preceding year,
informed by an extensive literature review, a series of
local community meetings across the state, and several
technical workshops hosted in Sacramento.

Organize a multiagency task force to facilitate coordination across state-administered programs

Enable community solar offerings for low-income customers.

Formulate a statewide clean energy labor and workforce development strategy.

Develop new financing pilot programs to encourage investment for low-income customers.

Establish common metrics and encouraging data sharing across agencies and programs.

Expand funding for photovoltaic and solar thermal offerings for low-income customers.

Enhance housing tax credits for projects to include energy upgrades during rehabilitation.

Establish regional outreach and technical assistance one-stop shop pilots.

Investigate consumer protection issues for low-income customers and small businesses in disadvantaged communities.

Encourage collaboration with community-based organizations in new and existing programs.

Fund research and development to enable targeted benefits for low-income customers and disadvantaged communities.

Conduct a follow-up study for increasing contracting opportunities for small businesses located in disadvantaged communities.

143

Scavo, Jordan, Suzanne Korosec, Esteban Guerrero, Bill Pennington, and Pamela Doughman. 2016. Low-Income Barriers Study, Part A: Overcoming

Barriers to Energy Efficiency and Renewables for Low-Income Customers and Small Business Contracting Opportunities in Disadvantaged

Communities. California Energy Commission. Publication Number: CEC-300-2016-009-CMF.
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The study identified three broad categories of barriers
faced by low-income residents and disadvantaged
communities. Structural barriers include low home
ownership rates, insufficient access to capital, split
incentives for renters and building owners, complexities of
multifamily buildings, issues common to older residential
buildings, and challenges unique to remote communities.
Program and policy barriers include inconsistent
definitions and eligibility criteria across programs,

limited data sharing, unrecognized non-energy benefits,
and issues with market delivery. The third category is
contracting barriers faced by local small businesses in
disadvantaged communities and includes lack of access
to resources, technical assistance, and information
regarding contracting opportunities.

The Barriers Study concluded with 12 recommendations,
including numerous subrecommendations to help address
the barriers identified in the study. Priority was placed

Table 6:

on putting forth recommendations that present scalable,
sustainable solutions; address low-income customers’
inability to access traditional financing mechanisms;

and help maximize the benefits of public investments.
Summaries of the specific recommendations are included
in Table 5.

CARB released a draft of its Low-Income Barriers, Study
Part B: Overcoming Barriers to Clean Transportation
Access for Low-Income Residents'** (draft guidance
document) in April 2017, which includes recommended
actions that support the recommendations in the
Energy Commission’s Part A. Although 'CARB’s guidance
document is not expected to be finalized until early
2018, CARB is moving ahead with implementation

of priority clean transportation and mobility option
access recommendations, to coordinate with the
Energy Commission’s ongoing efforts. CARB’s priority
recommendations, as determined by conversations

Draft Guidance Document Priority Recommendations

# RECOMMENDATION

1 Expand assessments of low-income resident transportation and mobility needs to ensure feedback is incorporated in

transportation planning.

2 Develop an outreach plan targeting low-income residents across California to increase awareness of clean transportation

and mobility options.

8 Develop regional one-stop shops to increase awareness and technical assistance.

4 Develop guiding principles for grant and incentive solicitations to increase access to programs and maximize low-income

resident participation.

& Maximize economic opportunities and benefits for low-income residents from investments in clean transportation and
mobility options by expanding workforce training and development.

6 Identify and expand funding and financing for clean transportation and mobility projects, including infrastructure, to meet
the accessibility needs of low-income and disadvantaged communities.

Source: California Air Resources Board, Low-Income Barriers Study, Part B Draft Guidance Document

144 CARB’s draft guidance document is available at https://www.arb.ca.gov/msprog/transoptions/draft_sb350_clean_transportation_access_guidance_

document.pdf
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with low-income residents and communities, task force
agencies and key stakeholders, are summarized in Table
6. Additional recommendations are described in CARB’s
draft guidance document.

SB 350 LOW-INCOME BARRIERS
MULTIAGENCY TASK FORCE

The first recommendation from the Barriers Study was
for the Governor’s Office to assemble a multiagency

task force “to facilitate coordination of all state agencies
administering energy, water, resilience, housing, and low-
emission transportation and infrastructure programs for
low-income customers and disadvantaged communities.”
Convening the task force was an essential first step to
determining roles and responsibilities for each of the
involved agencies, identifying resources available for
implementing recommendations in both the Barriers
Study and CARB’s draft guidance document, and seeking
opportunities to align with other existing state efforts.

Key priorities of the task force include encouraging
multi-level collaboration, standardization, streamlining,
integration, and cofunding opportunities; leveraging
lessons learned and best practices from prior

experience within and outside California; building upon
existing programs that have demonstrated success;

and leveraging partnerships to amplify energy and
non-energy benefits to low-income customers and
disadvantaged communities. Under the direction of the
Governor’s Office, agencies represented on the task

force are working together to implement the Barriers
Study recommendations and establish guiding principles
and common measurements to track progress on
performance of clean energy and transportation programs
in low-income and disadvantaged communities over time.

To augment the task force’s efforts, the Energy
Commission is also working with the United States

Department of Energy and other states through the Clean
Energy for Low-Income Communities Accelerator project,
as part of the Better Buildings Initiative.® Many states
across the country are working through similar efforts

to address clean energy and transportation barriers for
low-income customers, and participation with this group
allows knowledge transfer and coordination.

POTENTIAL SOLUTIONS FOR
MULTIFAMILY LOW-INCOME
CLEAN ENERGY ISSUES

Almost half of low-income residents live in multifamily
housing, and 20 percent of all multifamily housing is rent
assisted, which equates to roughly 900,000 households
in California.'® As such, the Barriers Study calls for
developing a comprehensive action plan to improve
opportunities for energy efficiency, renewable energy,
demand response, energy storage, and electric vehicle
infrastructure for multifamily housing, with particular
attention to pursuing pilot programs for properties in
low-income and disadvantaged communities. The SB 350
task force has placed a strong priority on improving clean
energy opportunities for residents of multifamily buildings.
In 2018, the Energy Commission, in close coordination
with other agencies, will work to define the scope

and schedule for developing this multifamily building
distributed energy resource action plan.

Stakeholders identified that collaboration with building
owners is essential to ensuring proposed energy upgrade
solutions meet owners’ needs. One strategy suggested

to address this issue is to enlist the participation of

trade allies, such as contractors or consultants that

have established relationships with building owners.

They will then be driven to convince the owners to make
improvements because it affects their bottom line. Another
strategy could be to offer higher incentives to owners for

145 https://betterbuildingsinitiative.energy.gov/accelerators/clean-energy-low-income-communities.

146 Bill Pennington (Energy Commission), “Potential Solutions for Multifamily Low-Income Clean Energy Issues” presentation, May 16, 2017, IEPR

Workshop. TN217584.
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tenant energy savings measures to surmount the split
incentive barrier.'¥

Additional strategies to address issues with multifamily
buildings are described in the 2075 Existing Building Energy
Efficiency Action Plan and 2016 plan update described in
the Doubling Energy Efficiency Savings section above.

STATEWIDE LOW-INCOME
CLEAN ENERGY LABOR AND
WORKFORCE STRATEGY

The Barriers Study calls on relevant state agencies to
collaborate with labor and workforce experts to form a
statewide labor and workforce development strategy
across clean energy and transportation programs. Specific
subrecommendations include creating a green workforce
fund to address local workforce development in clean energy
and transportation programs, offering preference points for
energy service companies that commit to hiring employees
from disadvantaged communities, expanding the use of
community workforce agreements, and coordinating 10U
programs with California training and education institutions.

Expanding upon this goal, Energy Commission staff is
engaged with stakeholders, including the CPUC and
building owners, on the best ways to implement changes
to state workforce and contracting policies. Energy
Commission staff and stakeholders are working on ways
to use contracting opportunities to foster small business
supplier networks that focus on the growth of workforce
development opportunities in disadvantaged communities.
One commenter stated that as California increases
access to clean energy technologies in disadvantaged and
low-income areas, it is important to also promote “well-
paying, family-sustaining clean energy job opportunities
for residents in these communities.”"*®

147 May 16, 2017, IEPR Workshop Transcript, pp. 36-37.

This goal is also shared by CARB in its draft guidance
document, which emphasizes the need to maximize
economic opportunities and benefits for low-income
residents from investments in clean transportation and
mobility options by expanding workforce training and
development. CARB’s draft guidance document suggests
accomplishing this by strategizing and tracking progress of
clean transportation and mobility option access workforce
goals; prioritizing incentive projects that demonstrate

local economic benefits for low-income residents (such

as job creation, training opportunities, and workforce
development, including for youth); and expanding

access to vocational training and preapprenticeship and
apprenticeship programs to support clean transportation
and energy jobs and workforce development in low-income
and disadvantaged communities, especially for youth.

The May 16, 2017, workshop panel discussion on a
clean energy labor and workforce strategy hammered

on the importance of identifying actual job types

before focusing too much on training. Apprenticeships
and preapprenticeship programs fostering hands-on
experiences in the construction trades were highlighted
as the most effective mechanisms for preparing
disadvantaged workers for actual clean energy jobs. A
recent study by the UC Berkeley Labor Center highlighted
the importance of the solar industry and apprenticeships
in creating well-paying jobs for residents of disadvantaged
communities, using Kern County as an example.'*

As summarized by Sarah White of the California Workforce
Development Board, “to unlock the health and economic
benefits of the clean energy economy with communities
who have suffered the worst impacts of the old energy
economy, the State needs to offer something more

148 Brightline October 27, 2016, Brightline Defense Project Comments on Staff Draft Recommendations. Submitted to Energy Commission Docket
16-0IR-02, http://docketpublic.energy.ca.gov/PublicDocuments/16-0IR-02/TN214215_20161027T154439_Ivan_Jimenez_Comments_Brightline_

Defense_Project_Comments_on_St.pdf.

149 http://docketpublic.energy.ca.gov/PublicDocuments/17-IEPR-08/TN221127_20170912T134715_New_Study_Finds_Diversity_in_EntryLevel_

Renewable_Energy_Jobs.pdf.
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substantial than a simple training program. Solutions need
to engage the entire system.”'%

Apprenticeship and preapprenticeship programs
address only part of the workforce development
equation. Community workforce agreements are most
powerful when they intersect with local community-
based organizations and local businesses to advise
how to identify the most relevant strategies to target
workforce opportunities for residents in low-income and
disadvantaged communities.

REGIONAL OUTREACH AND
ONE-STOP SHOP PILOTS

During development of the Barriers Study, stakeholders
expressed concerns about their inability to access
information on available clean energy offerings. Even
those who know how to find the correct information
may not know how to take full advantage of available
programs. Therefore, the Barriers Study calls for state
and local agencies to coordinate on establishing regional
outreach and technical assistance one-stop shop pilots
to streamline access to energy efficiency, clean energy,
low-emission transportation infrastructure, and water-
efficient upgrades in existing buildings across low-
income and disadvantaged communities. CARB’s draft
guidance document also identifies one-stop shops as a
critical mechanism in increasing awareness, education,
and outreach in low-income and disadvantaged
communities and is moving ahead with implementing
this priority recommendation in close coordination with
the Energy Commission, Strategic Growth Council, and
other relevant state agencies.

These cross-cutting one-stop shop pilots would use
some combination of physical centers and online
portals (bricks and clicks) to provide information and
resources needed by low-income consumers and local

150 May 16, 2017, IEPR Workshop Transcript, pp. 162—163.
151 May 16, 2017, IEPR Workshop Transcript, pp. 102——104.
152 May 16, 2017, IEPR Workshop Transcript, pp. 105—-106.
153 May 16, 2017, IEPR Workshop Transcript, p. 40.

stakeholders to navigate existing incentive programs
and funding opportunities. A critical success factor for
the development of one-stop shops will be tailoring the
distribution and packaging of information to the specific
needs of California’s diverse low-income populations
and disadvantaged communities. Partnering with local
community-based organizations will be key to building
relationships and trust with target communities.

Any potential pilots should leverage and expand on
existing regional programs that have demonstrated
success. One such example is a recent pilot program
conducted by CSD that successfully combined
weatherization funding from multiple sources.' Efforts
should also be combined with other pre-existing
outreach programs to increase coverage at a lower

cost. In the same spirit, statewide funding should be
combined with other local utilities and water districts to
provide locally tailored services to streamline access and
create efficiencies. This model reportedly worked well
for Southern California Edison (SCE) and its partners in
the Irvine Ranch Water District and should be considered
a model for a pilot.?

The success of a one-stop shop model has been
demonstrated in the Chicago area, as documented in a
recent study. The study showed that rates from first outreach
to owner completion of a retrofit exceeded 40 percent

for owners participating in a one-stop intake/technical
assistance program. In comparison, reported completion
rates for other programs that didn’t employ the one-stop/
technical assistance model were about 7 percent.'s

INNOVATIVE FINANCING
PILOTS TO UNLOCK ACCESS TO
FUNDING

As discussed in the Barriers Study, existing rebates and
incentives are not enough to meet the need for an estimated
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$80 billion in building retrofits in California, taking into
account the building stock in Title 24. Taxpayer dollars are
insufficient to meet this need, so creative market solutions
are needed, coupled with public-private partnerships, to
unlock new financing opportunities. Comments from the
Silicon Valley Leadership Group also highlighted the need
for increased coordination across state financing efforts to
“ensure that the stakeholders and intended beneficiaries
of the programs easily understand what programs are
available to them and how they work.”"%*

While not aimed exclusively at low-income customers,
there are some ongoing energy efficiency financing pilots
in development that have yet to bear fruit. In 2013, the
CPUC approved $75 million in funding to develop the
California Hub for Energy Efficiency Financing (CHEEF), a
collaborative public-private partnership established to get
more capital providers into the energy efficiency market
to lower costs of and expand access to financing.'s® The
CHEEF program is aimed at surmounting the upfront cost
barrier for energy efficiency retrofits with pilots intended
to address single-family, affordable multifamily, and
commercial markets.

The Barriers Study called for developing a series of new
financing pilot programs to encourage investment for
low-income customers. While four potential new pilots are
identified in the study, much of the discussion at the May
16, 2017, IEPR workshop focused on the proposed tariffed
on-hill financing pilot to encourage investments in energy
efficiency and drive customer adoption without requiring
low-income customers to take on new debt.

The workshop discussion highlighted Arkansas as a case
study for successful implementation of a tariffed on-bill
financing mechanism using the pay-as you-save model

with the Ouachita Electric Cooperative. The program
allows the utility to finance any upgrade on the customer
side of the meter, as long as those upgrades are cost-
effective, and to recover costs with a charge on the bill
that is substantially less than the estimated savings. This
same concept has been used in other states like Kansas,
Kentucky, North Carolina, and New Hampshire and on a
limited basis in a few counties in California."®®

California utilities are already taking additional steps
beyond the CHEEF program to unlock new financing
mechanisms. For example, PG&E is developing a menu
of financing solutions, including a revolving commercial
unsecured loan fund for small businesses and others,
alternative underwriting, and a program that will provide
energy efficiency loans of up to $2,000 with on-bill
repayment. PG&E has also expanded on-bill financing
for multifamily buildings and offering up to 10 years and
up to $2 million potentially for buildings serving low-
income people.'’” Separately, Sempra Utilities has also
revised loan terms to expand on-bill financing program for
multifamily rental properties.'®

From the POU perspective, there is wide diversity of
local priorities and program offerings, although there
are very few POU programs providing financing options
geared toward this segment of the market. POUs

tend to view efficiency as a customer service. This
differs from the 10U perspective, which is focused on
strict cost-effectiveness tests. POUs have collectively
urged the Energy Commission to focus on improving
and expanding use of the California Utility Allowance
Calculator to drive efficiency investments, as it has the
potential to achieve scale and impact.'® Staff is working
toward exploring the option to transfer the California

154 Silicon Valley Leadership Group Comments Clean Energy Financing Clearinghouse. Comments submitted to the 17-IEPR-08 docket on May 30, 2017.

TN-217631.

155 “New & Existing Clean Energy Financing Pilots for Low-Income Customers.” Presentation from Deana Carrillo, California Alternative Energy and

Advanced Transportation Financing Authority at the May 16, 2017 Low-Income Barriers Workshop. TN # 217580.
156 Expanding Opportunity with Inclusive Financing comments submitted to the 17-IEPR-08 docket on May 30, 2017. TN-217631.

157 August 1, 2017, IEPR workshop transcript, pp. 217-220.

158 Sempra Utilities comments submitted to 17-IEPR-08 on May 30, 2017 — TN 217771.
159 “Joint POU Comments on Implementation of the SB 350 Low-Income Barriers Study” submitted to the 17-IEPR-08 docket on May 30, 2017. TN-217772.
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Utility Allowance Calculator database from its Microsoft
Access implementation to a Web-based application to
make the tax credit renewal process easier for housing
developers. Implementing the calculator as a web-based
application could help developers get their projects
approved more quickly by the California Tax Credit
Allocation Committee by providing developers with
access to their prior years’ applications.

BETTER USE AND SHARING
OF DATA TO BENEFIT
DISADVANTAGED COMMUNITIES

The Barriers Study underscored the need for establishing
common metrics and encouraging data sharing

across agencies to track progress towards achieving
statewide clean energy equity goals. To this end, Energy
Commission staff published and sought public comments
on a draft California Clean Energy Equity Framework

and Indicators paper in May 2017.'° The draft paper
identifies six geospatial indicators related to the local
economy, geography, demography, social engagement,
public health, and environmental quality. The draft paper
also proposes 12 performance indicators that can be
used to form a baseline and evaluate progress on energy
equity efforts across California. At the May 16, 2017,
IEPR workshop on Low-Income Barriers, the Los Angeles
Department of Water described a similar effort, the
Equity Data Metrics Initiative, which tracks performance
of programs across its service territory.'®' This program
serves as a world-leading model for future improvements
to the Energy Commission’s energy equity indicators
tracking progress efforts.

The proposed indicators are intended to support three
major objectives, including increasing access to clean
energy resources and technologies; amplifying clean
energy investments in low-income and disadvantaged
communities; and improving local energy-related
resilience, or the ability to recover from grid outages and
exireme weather events.

Staff anticipates releasing an initial draft tracking
progress'®? report for comment in February 2018, which
will focus on a subset of the indicators described in the
May 2017 draft framework paper.'®® Moving forward,
indicators will be refined and augmented during future
annual updates as additional data sources are identified
and relevant information is obtained. In addition to the
annual tracking progress report, the Energy Commission
intends to develop an interactive mapping tool to allow
stakeholders to perform their own analysis using the
energy equity indicators displayed in the report. Figure 16
shows an example of the type of map layers that will be
available in this tool, showcasing the locations of low-
income and disadvantaged communities across the state.

In addition to establishing energy equity indicators and
tracking progress, the Barriers Study highlighted limitations
with the current use of data to inform and align existing
state programs and encourage agencies administering
programs to “collect and use data systematically across
programs to increase the performance of these programs
in low-income and disadvantaged communities.”
Discussions among the agencies participating in the
barriers task force are working to improve data sharing
practices and identify opportunities for further collaboration
to improve programs serving disadvantaged communities.

160 Doughman, Pamela, and Michael J. Sokol. 2017. California Clean Energy Equity Framework and Indicators: An Approach for Tracking Progress

of Energy Efficiency and Renewables for Low-Income Customers and Small Business Contracting Opportunities in Disadvantaged Communities.

California Energy Commission. Publication Number: CEC-300-2017-051-SD.

161 “Equity Metrics Data Initiative.” Presentation given by John Chen, Los Angeles Department of Water and Power, at the May 16, 2017, Low-Income
Barriers Workshop. TN # 217582. http://docketpublic.energy.ca.gov/PublicDocuments/17-IEPR-08/TN217582_20170512T140144_Equity_Metrics_

Data_lInitiative.pdf.

162 http://www.energy.ca.gov/renewables/tracking_progress/index.html.

163 The Energy Commission regularly posts sector-specific updates to California’s clean energy goals at http://www.energy.ca.gov/renewables/

tracking_progress/.



Figure 16:

California Disadvantaged Communities, Low-Income Communities, and Tribal Lands
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PLUG-LOAD EFFICIENCY
OPPORTUNITIES FOR LOW-
INCOME CUSTOMERS

The Barriers Study recommends ensuring that low-income
persons have product selection options and information
necessary to avoid driving up their plug-load energy use.
As such, a panel at the August 1, 2017, IEPR workshop
was charged to identify opportunities for expanding plug-
load efficiency to low-income households.

One large opportunity highlighted by a panelist from
Enervee follows from implementation of Assembly Bill 793
(Quirk, Chapter 589, Statutes of 2015), which required
utilities to develop online marketplaces that include
energy-efficient appliances. These marketplaces will

also include energy management technologies, which

will help reduce standby load of plug-load devices when
they are not in use. Using this information, the total
projected economic savings from increased efficiency

in low-income neighborhoods may be much larger
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than are expected. For example, in New York, research
showed that for every dollar spent in energy efficiency
for low-income customers, there were four fewer dollars
of California Alternate Rates for Energy (CARE) program
subsidies needed.'®* Any CARE savings accrued from
improved energy efficiency have the potential to improve
cost-effectiveness of low-income programs, both for
building retrofits and appliance purchase programs.
These platforms could be used to further lower program
costs, increase participant satisfaction, and bolster data
collection for low-income programs, consistent with the
goals of the SB 350 Barriers Study.

Smart meter data could also be leveraged to reduce home
energy use and better understand low-income consumer
behaviors. However, even with data available, there is

a need to educate energy consumers on how to reduce
the use of old, inefficient appliances and operate them
more efficiently. To be more energy-efficient, people do
not necessarily need to buy new products: they can also
realize efficiency gains simply by changing their behavior.

There is also a need for more frequent and precise
research to inform improvements to energy efficiency
programs. Data show that generic surveys of the devices
people own often do not represent accurately how much
energy they are using. Further, the devices people have in
their homes vary greatly from household to household. In
some cases, something that appears as if it would save
energy may in fact do the opposite. For example, a study
conducted by the California Plug Load Research Center
found that 67 percent of people did not know that their
computer sleep settings were incorrect and inadvertently
using more energy than expected.

Ultimately, the biggest barrier low-income households
face in purchasing energy-efficient products is cost. The

least expensive products tend to be inexpensive because
they are only designed to perform the core function,

with energy efficiency as an afterthought. There may

be significantly more efficient options available that are
only slightly more expensive. Purchasing a more efficient
ENERGY STAR® major appliance might add $50 to $150
1o the total product cost, which may deter low-income
customers. Note that this is not always the case, the
online marketplaces have identified numerous examples
of more efficient products for sale at no incremental

cost. The barrier in these cases is purely informational.
As pointed out by panelist Marti Frank, representing
Efficiency for Everyone, at the August 1, 2017, IEPR
workshop this creates an opportunity to realign incentives
and encourage these customers to purchase more
efficient products, helping lift the bottom of the market
and allowing Californians with the most limited budgets to
support the state’s efforts to curb GHG emissions.'®

EXISTING UTILITY EFFORTS
TO IMPROVE CLEAN ENERGY
ACCESS FOR LOW-INCOME
CUSTOMERS

As highlighted at a disadvantaged community en banc
held on July 6, 2017, SB 350 helped shift the CPUC’s
thinking in terms of broadening I0U programs to
consider more holistically the impacts and benefits to
disadvantaged communities.'® Similarly, California’s
POUs also have diverse offerings to assist low-income
ratepayers, and SB 350 has stimulated POU activity to
strengthen this priority. In addition, community choice
aggregators now have a growing role to play in enabling
access for all energy customers to energy efficiency,
renewables, and clean transportation options.

164 http://docketpublic.energy.ca.gov/PublicDocuments/17-IEPR-08/TN220847_20170822T082055_Transcript_of_the_08012017_Joint_Agency_

Workshop_on_Senate_Bill.pdf. p. 266.

165 First cost as the key barrier to efficiency among lower-income households. Marti Frank comments submitted to 17-IEPR-08 in response
to August 1, 2017, Low-Income Barriers Workshop. TN # 220748. http://docketpublic.energy.ca.gov/PublicDocuments/17-IEPR-08/
TN220748_20170814T224855_Marti_Frank_Comments_First_cost_as_the_key_barrier_to_efficienc.pdf.

166 En Banc Hearing on Environmental Justice and Disadvantaged Communities. California Public Utilities Commission. July 6, 2017. http://www.cpuc.

ca.gov/calEvent.aspx?id=6442453767
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0f the disadvantaged community population in California,
47 percent reside within SCE’s territory,'s” making this
area an important priority for early action. To explore
opportunities for success, SCE has assembled a working
group with environmental justice groups and community-
based organizations to better understand needs within
their territory. Similarly, about 23 percent of the top-
ranked disadvantaged communities are in PG&E service
territory, according to CalEnviroScreen. 68

In Southern California Gas Company (SoCalGas) territory,
more than one-third of customers receive bill assistance
each month, with energy affordability being of primary
importance.'®® Current efforts also include partnerships
with Los Angeles Department of Water and Power
(LADWP) and South Coast Air Quality Management
District to offer a simplified, one-stop approach for their
customers. This approach allows access to a suite of gas,
water, and electricity measures without having to deal
with multiple touch points. This approach has resulted
in 1.2 megawatt-hours, 51,000 therms, and 26 million
gallons of water savings in just the first half of 2017.7

From the POU perspective, Sacramento Municipal
Utility District (SMUD) has been reexamining its efforts
to assist low-income communities in light of SB 350
and the Barriers Study. Its programs include the Energy
Assistance Program Rate, in which roughly 20 percent
of its residential customers participate.””" SMUD also

167 August 1, 2017, Workshop Transcript. Page 47. TN 220847.

works closely with the City of Sacramento by sharing
customer information and allowing automatic discounts
on city utilities (sewer, water, trash, and so forth). In
addition, SMUD has several new program offerings aimed
at accelerating adoption of solar technologies, energy
efficiency, and electric vehicles for low-income customers
across its territory.

Offering a different POU perspective, Imperial Irrigation
District (lID) estimates that roughly 70 percent of its
service territory is designated as disadvantaged according
to CalEnviroScreen, with about 86 percent of the contract
accounts designated as residential. With this in mind,

IID recently evaluated its low-income energy subsidies
and concluded that the existing program offerings were
not effective in engaging with this customer group. IID
looked closely at its customers’ needs, system needs,
and technical needs in light of SB 350 and, as a result,
developed the eGreen program, which leverages a
utility-scale solar program offering to provide a financial
settlement on-bill for its low-income customers.'”2 The
eGreen program provides opportunities for low-income
customers to access solar power without the need to
install photovoltaics on their roofs.

Efforts to help low-income customers overcome the
burden they face in meeting basic energy needs now
extend beyond traditional utilities to include community
choice aggregators as well, with Marin Clean Energy

“PG&E Barrier Study Comments.” Submitted to 17-IEPR-08 in response to August 1, 2017, Low-Income Barriers Workshop. TN #220778. http://
docketpublic.energy.ca.gov/PublicDocuments/17-IEPR-08/TN220778_20170815T151323_Valerie_Winn_Comments_PGE_Barriers_Study_

“SoCalGas Comments on Low-Income Barriers Workshop.” Submitted to 17-IEPR-08 in response to August 1, 2017 workshop. TN # 220779. http://

docketpublic.energy.ca.gov/PublicDocuments/17-IEPR-08/TN220779_20170815T150305_Jennifer_Morris_Comments_SoCalGas_Comments_on_

“SMUD Comments Re Senate Bill 350 Low-Income Barriers Study Implementation.” Submitted to 17-IEPR-08 in response to August 1, 2017, Low-
Income Barriers workshop. TN # 220784. http://docketpublic.energy.ca.gov/PublicDocuments/17-IEPR-08/TN220784_20170815T163029_Lourdes_
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“Imperial Irrigation District Comment Letter SB 350 Barriers.” Sean Neal. Comment submitted to 17-IEPR-08 in response to the August 1, 2017, Low-

Income Barriers Workshop. TN 220797. http://docketpublic.energy.ca.gov/PublicDocuments/17-IEPR-08/TN220797_20170815T165449_Sean_Neal_

Comments_Imperial_Irrigation_District_Comment_Letter.pdf.
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(MCE) serving as an example. MCE administers energy
efficiency efforts with implications for disadvantaged
customers, including a proposed pilot program
blending Energy Savings Assistance funds and core
energy efficiency program funds at a single touch
point to overcome some of the split incentives barriers
encountered in multifamily properties.'”

INVESTIGATING CONSUMER
PROTECTION IN THE CLEAN
ENERGY ECONOMY

The Barriers Study called for the state, in coordination
with local entities, to investigate the need for heightened
consumer protection in the clean energy economy, with
particular emphasis on reducing cases of fraud against
low-income and disadvantaged residents. New York
State Public Service Commission has recently pursued

a similar investigation into energy service companies
operating in its territory that have allegedly been
overcharging customers.'”

At the IEPR workshop on May 16, 2017, David Fogt of

the Contractors State License Board provided some
information and resources about the state of consumer
protection in the California clean energy economy and the
solar energy industry, in particular. During his presentation,
Mr. Fogt highlighted the need for increased scrutiny in the
face of increasing solar industry complaints.

To highlight a recent example, a task force was established
in 2016 to investigate instances of abuse in the solar
industry. As a result, $600,000 has been recovered for
consumers who were financially harmed by dishonest

practices. The types of complaints received include
misrepresentation regarding green funding, power
purchase agreements, and lease agreements. Complaints
usually occur because there are unlicensed contractors,
some salespersons who are not registered, and/or
contracts that are being given in a language the customer
does not speak. Therefore, this is an area where the Energy
Commission can help by implementing more intense
verification measures within its programs and promoting
the same practices at other state agencies. In 2017, there
continue to be about 40 complaints per month, and the
task force would like to see that number drop to below 25.

RESEARCH AND DEVELOPMENT
TO ENCOURAGE ADOPTION OF
ADVANCED TECHNOLOGIES IN

DISADVANTAGED COMMUNITIES

A recommendation from the Barriers Study is for the
Electric Program Investment Charge (EPIC) program

to target 25 percent of the Technology Demonstration
Deployment funds to projects in disadvantaged
communities. As of August 2017, $53.4 million out $172.7
million of EPIC funds, or roughly 31 percent,'” has gone to
projects in the most disadvantaged census tracts across
the state as defined by CalEnviroScreen.

To increase this number, the EPIC program has
developed a three-pronged strategy that is reflected
in the Proposed 2018-2020 Triennial EPIC Investment
Plan.'’® This strategy includes:

e Ramping up outreach to reach a broader and more
diverse group of stakeholders.

173 Beckie Menten on behalf of Marin Clean Energy. August 1, 2017, IEPR Workshop Transcript, pp. 57-62, http://docketpublic.energy.ca.gov/
PublicDocuments/17-IEPR-08/TN220847_20170822T082055_Transcript_of_the_08012017_Joint_Agency_Workshop_on_Senate_Bill.pdf.

174 “Commission Moves Ahead with ESCO Investigation.” Press Release. Submitted to IEPR docket on 8/10/17. TN# 220640. http://docketpublic.energy.
ca.gov/PublicDocuments/17-IEPR-08/TN220640_20170810T100932_Commission_Moves_Ahead_with_ESCO_Investigation.pdf.

175 “Adoption of Advanced Technologies in Disadvantaged Communities.” Presentation given by Erik Stokes, California Energy Commission, at
the August 1, 2017, Low-Income Barriers Workshop. TN # 220464. Slide 9. http://docketpublic.energy.ca.gov/PublicDocuments/17-IEPR-08/
TN220464_20170731T142151_Adoption_of_Advanced_Technologies_in_Disadvantaged_Communities.pdf.

176 California Energy Commission, 2017. The Electric Program Investment Charge: Proposed 2018 — 2020 Triennial Investment Plan. Publication Number:

CEC-500-2017-023-CMF.

76



e |mplementing new approaches to motivate technology
developers to seek project sites in disadvantaged
communities.

e |dentifying key pain points in low-income market
segments and scoping out possible technology
solutions to address those needs.

Existing projects benefiting disadvantaged communities
have been classified into four categories, including
projects where technology advancement is helping
improve critical services needed by these communities
and projects aimed at improving the living environment
for residents by lowering their energy costs. The third
category is for projects that are benefitting the local
economy in disadvantaged communities, and lastly, there
are projects developing new analytical tools that can
better inform policy and program decisions. The Natural
Resources Defense Council offered specific action items
to ensure that the benefits of research and development
funding flow to disadvantaged communities."””

One example is the Central Valley Innovation Cluster by
BlueTechValley. The project helps incubate energy sector
technologies and entrepreneurs, with a focus on enabling
technology deployment in remote localities within the
Central Valley. The discussion of this project at the IEPR
August 1, 2017, workshop, highlighted some opportunities
for Chinese investment in California clean energy
technology ventures, and encouraged some startups to
travel there. The suggestion was taken by Ismael Herrera
from BlueTechValley.'”®

As a second example project discussed at the August
1,2017, workshop, Chollas EcoVillage is designing
plans for developing an advanced energy community
at Chollas Creek Regional Park in San Diego. Lessons
learned thus far include that residents are motivated
and interested in participating in clean energy

programs because they recognize the larger social

and community benefits. There is also a need for more
trust. Unfortunately, the current political climate has
contributed to a reluctance from part of the community
to even talk to outsiders, as residents are not sure of
who is coming into their neighborhoods. Therefore, the
project team has worked to identify trusted members of
the community, like local faith-based organizations and
schools, and identifying key champions on each block to
be the messengers for the project.’”

SMALL BUSINESS
CONTRACTING OPPORTUNITIES
IN DISADVANTAGED
COMMUNITIES

The Barriers Study calls for an in-depth, data-driven
follow-up study on the barriers faced by small businesses
in disadvantaged communities, including potential
opportunities to address those barriers. Several key
agencies need to be involved in this study to enable
success across programs. For example, the Governor’s
Office of Business and Economic Development (GO-Biz)
is a one-stop shop to assist businesses in navigating
state government. Small businesses need help to make
sense of all the contracting rules they are subject to
when receiving state funding. The Department of General
Services (DGS) should also play a role in this study,
given the oversight responsibilities of state agency
procurement and contracting requirements.

To reinforce the conclusions and recommendations from
the Barriers Study, a DGS survey of 2,300 contractors found
that responding contractors faced a number of issues,
including that many are financially insecure, and it often
takes longer for them to receive payments from prime
contractors. Some contractors are very difficult to reach,

177 “Natural Resources Defense Council comments on SB 350 Implementation Workshop Regarding EPIC Application.” Comments submitted to 17-IEPR-
08 in response to the August 1, 2017, Low-Income Barriers Workshop. TN #220786.

178 August 1, 2017, IEPR Workshop Transcript. Page 210-211. http://docketpublic.energy.ca.gov/PublicDocuments/17-IEPR-08/
TN220847_20170822T082055_Transcript_of_the_08012017_Joint_Agency_Workshop_on_Senate_Bill.pdf.

179 August 1, 2017, IEPR Workshop Transcript. Page 199. http://docketpublic.energy.ca.gov/PublicDocuments/17-IEPR-08/
TN220847_20170822T082055_Transcript_of_the_08012017_Joint_Agency_Workshop_on_Senate_Bill.pdf.
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as they may not be able to attend events during business
hours. To provide an idea of scale, the survey found that

78 percent of contractors’ earnings come from private
contracts, 4 percent from contracts with the state, 3 percent
from federal contracts, and 3.5 percent from utilities."®

One of the major gaps identified during the August 1,

2017, workshop is that many firms do not travel more

than 50 miles, and state officials are having difficulty
finding firms based in rural areas. There are a lot of good
job opportunities if contractors can begin to look past this
50-mile range. As Tanya Little with DGS noted in written
comments, even if a small business is able to get a contract,
often they simply do not have the capacity necessary to
fulfill the requirements, and they may not have access to
the network of vendors necessary to do the work.'®'

To complicate matters, contractors often do not know
about the full range of opportunities available to them,
such as how to get bonded, how to get a line of credit,
and how to take advantage of innovative programs

such as NOW Account, which is a federal program that
accelerates their payment process. At the August 1, 2017,
IEPR workshop, Angelica Tellechea with Brownstone
advocated for providing a cheat sheet to local small
businesses so they can see the steps they need to follow
and provided an example for consideration.®?

RECOMMENDATIONS

INTEGRATED RESOURCE PLANS

Energy Commission staff expects that the initial integrated
resource plan (IRP) will demonstrate the feasibility of the
process and the success of efforts to bring fragmented
planning and procurement efforts into alignment.

e  Continue to provide guidance and assistance to
publicly owned utilities (POUs) as needed while
they develop their initial IRPs for submittal in 2019.
The Energy Commission will continue to hold webinars
or workshops as necessary for POUs to be able to meet
the IRP Guidelines.

e  Periodically update the IRP Guidelines for POUs
to account for new laws and regulations affecting
POUs and the electricity sector. The Energy
Commission will conduct any updating through its
public IEPR process with input from all affected parties.

e In coordination with the Energy Commission and
the California Public Utilities Commission (CPUC),
the California Air Resources Board (CARB) should
adopt greenhouse gas (GHG) emissions reduction
targets for use in integrated resource planning,
consistent with the requirements of Senate Bill
350. CARB should implement the Energy Commission’s
proposed allocation method for assigning POU-specific
GHG targets based on the identified sectorwide target.

TRANSPORTATION
ELECTRIFICATION

Moving forward, the Energy Commission will work with
the California Public Utilities Commission (CPUC) and the
California Air Resources Board (CARB) to identify how
integrated resource planning (IRP) filings can be further
aligned. Specific actions toward this alignment that
complement the IRP process include the following:

e  Formalize load research and infrastructure cost
tracking capabilities. The Energy Commission should
develop analytical, technological, or regulatory means
to enable the utilities to track the market growth

180 “DGS Licensed Contractor Demographic Information.” Submitted to 17-IEPR-08 docket on September 5, 2017, in response to August 1, 2017, Low-

Income Barriers Workshop. TN # 221036-2. http://docketpublic.energy.ca.gov/PublicDocuments/17-IEPR-08/TN221036-2_20170905T155220_DGS

Licensed_Contractor_Demographic_Information.pdf.

181 “California Barriers to Small Businesses in Disadvantaged Communities.” Comments submitted to 17-IEPR-08 docket on September 5, 2017 in

response to August 1, 2017, Low-Income barriers Workshop. TN# 221036-1. http://docketpublic.energy.ca.gov/PublicDocuments/17-IEPR-08/
TN221036-1_20170905T155221_California_Energy_Commission_California_Barriers_to_Small_Busin.pdf.

182 DVBE/DBE/SBA Cheat Sheet 2017. Submitted to 17-IEPR-08 on August, 8, 2017 in response to August 1, 2017, Low-Income Barriers Workshop. TN #
220736. http://docketpublic.energy.ca.gov/PublicDocuments/17-1EPR-08/TN220736_20170814T094049_DVBEDBESBA_Cheat_Sheet_2017.pdf .
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of advanced vehicle technologies, and associated
charging behaviors for load planning. The Energy
Commission will explore collecting energy-use data
from plug-in electric vehicle (PEV) charging service
providers and other market participants. Although the
Energy Commission has not previously collected data
from these entities, data related to PEV charging are
becoming increasingly important in energy planning as
the state works to meet its electric transportation goals.
In spring 2018, the Energy Commission anticipates
starting Phase 2 of the Title 20 Data Collection
Rulemaking and through this process looks forward

to engaging PEV market participants on what data are
available to share with the Energy Commission.
Coordinate electric transportation emissions
allowance policies with CARB. The Energy Commission
should assist the utilities and CARB in identifying and
quantifying potential financial liabilities associated with
the emissions from serving electric transportation load,
as described in Health and Safety Code Section 44258.5. o
In 2018, the Energy Commission intends to convene

workshops with CARB and utilities, to identify how to

use load research, Title 20 data collection, and charging

infrastructure program information collected through

integrated resource plans to measure emissions costs and

to assess utilities” alignment with charging investments. If

emissions allowances pose a disincentive for investments

in electric transportation, the Energy Commission and o
CARB should explore whether mechanisms exist with

existing programs, such as the Cap-and-Trade regulation,

to remove financial disincentives for publicly owned

utilities, as well as other types of mechanisms.

Align with established emissions assessment

methods. The Energy Commission should consider how
transportation electrification emissions and electricity

quantification methods and measurements used o
in integrated resource planning are consistent with

methods permissible for CARB-jurisdictional programs,

such as the Cap-and-Trade Program, Low Carbon Fuel

Standard, Mobile Sources Strategy, and Greenhouse

Gas Inventory programs.

Enhance accessibility for charging infrastructure

programs and tracking. The Energy Commission

should collaborate with researchers as well as local
government, air district, or utility charging infrastructure
program administrators to share data about charging
infrastructure programs. This collaboration can help
enhance existing program practices and may serve to
enable more strategic and better coordinated charging
infrastructure deployments. The Energy Commission’s
charging infrastructure modeling and planning tools
and its recently launched block grant project for electric
vehicle charging infrastructure, for instance, could serve
as a critical conduit for information on electric vehicle
charging infrastructure programs serving metropolitan
transportation and air management regions and utility
territories throughout the state.

Additional recommendations on transportation
electrification not directly related to the IRP process
include the following (see Chapter 4 for recommendations
related to vehicle grid integration):

Partner with local utilities and governments. Increase
the frequency of non-regulatory engagements outside
the formal integrated resource planning process with
publicly-owned utilities to identify areas to support

utility, governmental, and community initiatives that
advance transportation electrification, including funding
partnerships for readiness and implementation planning
and collaborative procurement and deployment initiatives.
Learn and share from interstate and international
charging technology best practices. The Energy
Commission should use informal partnerships or
memoranda of understanding or both with other

state energy and transportation offices, international
governments, or industry standards bodies or any of
these entities to encourage joint procurements and
technology deployment.

Support development of specialized consumer
education and engagement tools. The Energy
Commission, in coordination with the CPUC, CARB,

and nonprofit outreach organizations like Veloz, should
enhance public understanding of the adequacy of
electric vehicles for their transportation needs, the costs
and benefits of using utility electricity rates, and the
availability of public charging infrastructure services.
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DOUBLING ENERGY EFFICIENCY
SAVINGS

To carry out the mandates of Senate Bill 350 and ensure
that the doubling goals are achieved, recommended
actions are outlined below. The Energy Commission
should coordinate with other agencies to:

e Develop a comprehensive roadmap to achieve a
doubling of energy efficiency savings. Combine the
required 2019 updates to the SB 350 energy efficiency
doubling targets and the Existing Building Energy
Efficiency Action Plan into a single comprehensive
document that provides stakeholders with both an
update to the efficiency doubling targets and an action
plan for achieving the bulk of the savings through
retrofitting existing buildings.

e Enhance workforce training. This would improve the
quality of energy efficiency equipment installation and
maximize opportunities for disadvantaged customers
to benefit from the clean energy economy. The Energy
Commission will pursue a responsible contractor
policy with stakeholder input that improves the energy
efficiency workforce.

e Expand education and outreach to improve code
compliance. Increase interagency collaboration and
stakeholder engagement for outreach and education
at the local level, especially for local building permit
offices and contractor communities. The creation,
adoption, and enforcement of a responsible contactor
policy in ratepayer-funded energy efficiency programs
will also help improve code compliance and result in
additional energy savings.

e  Coordinate closely with the CPUC and POUs
to ensure comparability of their respective
potential and goals studies developed in support
of the Senate Bill 350 doubling targets. Detailed
baselines are required for characterizing consumption,
identifying locational and sector trends, and tracking
realized savings over time. Improved analytical
methods are needed for estimating future energy
savings, as well as for tracking savings by source.

e Work with utilities and the CPUC to develop
guidelines for conservation voltage reduction

techniques and fuel substitution that can count
toward Senate Bill 350 goals. The Energy Commission
recommends the Energy Commission, CPUC, CARB,
utilities, and stakeholders develop a comprehensive
framework to implement fuel substitution that maximizes
energy savings and GHG emission reductions. Part of this
effort should include coordination with the state’s Short-
Lived Climate Reduction Pollutant Strategy to develop
recommendations about complementary or competing
roles of substituting electricity for natural gas and
replacing natural gas with renewable gas as strategies for
reducing GHG emissions.

Implement an effective food processor emission
reduction program. Greenhouse Gas Reduction Fund
budget control language in Assembly Bill 109 (Ting,
Chapter 249, Statutes of 2017) tasks the Energy
Commission with developing a $60 million research and
development program for grants, loans, or other financial
incentives to food processors to implement projects

that reduce greenhouse gas emissions. The Governor’s
Office has convened a California Food Processors Task
Force to examine issues and identify strategies that will
assist food processors’ compliance with California’s
climate programs. Agencies including the Energy
Commission, the CPUC, CARB, California Department of
Food and Agriculture (CDFA), California Department of
Water Resources (DWR), U.S. Department of Agriculture
(USDA), and the Treasurer’s Office are partnering with
food processor industry members to identify technology
needs and incentive funding to address those needs. The
Energy Commission will use the task force input to
inform the program design and issuance of competitive
grant opportunities for efficiency and renewable projects.
Work with the CPUC, utilities, other state and local
agencies, and stakeholders to identify and pursue
additional energy savings from the agricultural

and industrial sectors. These efforts to reduce carbon
emissions from California’s food processing energy
needs could be replicated for other major industrial
processes in the state. Identifying cost-effective and
feasible energy and demand reductions from energy
efficiency and demand response, as well as emission
reductions from fuel substitution in industrial facilities,
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will be a focus in the next update to the SB 350 energy
savings targets to achieve a doubling of energy efficiency
by 2030. The Energy Commission will also engage
industry in its research roadmapping to align research
grants with industries’ efficiency and renewable priorities.
The Energy Commission will seek out innovative and
resilient programs that may be best determined through
the California Technical Forum. The goal is to use a
venue for resolving barriers to new program design that
rewards risk-taking to an appropriate extent.

Work with other state, regional, and local agencies;
building owners; builders; financial institutions;
small businesses; inspectors; consumer groups;
environmental and environmental justice groups;
and other stakeholders to identify new energy
savings opportunities that would help achieve the
state’s doubling goal.

Ensure that clean energy investments in buildings,
agriculture, and industry — including behind each
meter — support grid resilience. The 2079 Building
Energy Efficiency Standards will develop compliance
pathways that encourage investments in all distributed
resources within both new and existing buildings, thus
supporting systematic attention to grid resilience.
Evaluate and introduce wide-scale remote auditing
tools to use multiple datasets for modeling and
reporting facilities with the greatest need for
assistance. Using better data on existing buildings,
additional policies and programs can be made to focus
incentive dollars where the most impact can be made to
reduce GHG emissions. As each of these modular pieces
becomes functional in this larger analytical suite, audit
and utility data will become valuable pieces, offering an
additional dimension to better understand the building
stock as a whole.

Improve the efficiency and comfort of existing
homes with whole-building retrofit solution
incentives. Whole-building retrofits will play a role

in reaching the state’s energy goals. Such efficiency
improvements can be exploited through pay-for-
performance programs and the CalTrack tool that
PG&E has developed. CalTrack does not depend on
(often inaccurate) engineering estimates, but rather

quantifies real-world impacts of upgrades, which
enables appropriate and effective payment and provides
much needed and timely insight on programmatic
trends and issues. Other incentive programs could be
coordinated with FlexAlert marketing to offer consumers
a meaningful way to permanently improve the

efficiency of their homes, improving the predictability

of communitywide energy savings compared to relying
solely on behavior changes in real time.

RENEWABLES PORTFOLIO
STANDARD

The Energy Commission should:

Coordinate with the CPUG for implementation of
new Renewables Portfolio Standard (RPS) rules. As
the Energy Commission and the CPUC jointly implement
the RPS, the agencies should continue to work closely
together, as well as with their respective stakeholders,
to ensure that the new rules are implemented
consistently and appropriately for the load-serving
entities to which they apply.

Continue to improve and accelerate RPS

program administration. In January 2017, the
Energy Commission launched a new online reporting
system for the RPS program aimed at simplifying

and expediting the certification of eligible renewable
energy facilities as well as utility reporting under

the RPS. The online system will also support

efficient verification of reporting by staff. The

Energy Commission should continue to explore and
implement program administration improvements to
ease reporting burdens for regulated entities and to
expedite administrative activities.

Monitor the impact of decreased demand due

to factors such as increased energy efficiency,
increased distributed generation, and more
competitive electricity markets on RPS
procurement obligations and long-term contracting.
Though actual RPS procurement targets are calculated
based on annual retail sales, load-serving entities must
procure renewable electricity based on forecasted sales.
Decreasing load and particularly rapid and unpredictable
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load changes associated with increases in retail choice
could affect development of new RPS-eligible resources.
Lack of long-term load certainty has adversely affected
the willingness and ability of a load-serving entity to
enter into long-term contracts for RPS procurement.

In assessing paths to achieve the 50 percent
renewable mandate, consider the role of smaller-
scale and distributed renewable energy generation.
As the penetration of rooftop solar and other distributed
renewable generation continues to rise, the Energy
Commission should evaluate the future role of distributed
renewables in the RPS through public processes in
future revisions of the Renewables Portfolio Standard
Eligibility Guidebook.

Continue to update the Renewables Portfolio
Standard Eligibility Guidebook to reflect technological
advancements. In support of the 50 percent RPS
mandate, the Energy Commission should continue

to revise the Renewables Portfolio Standard Eligibility
Guidebook to ensure that the certification guidelines
appropriately address technology developments and do
not hinder increased renewable energy development.
Emphasize that the RPS program can support POU
initiatives to serve disadvantaged communities.
Along with the renewable energy and greenhouse

gas emissions reduction goals, SB 350 affirmed the
state’s commitment to promoting equitable access to
clean energy for all Californians. In recognition that the
circumstances and financial resources of load-serving
entities, and particularly POUs, vary substantially,

the RPS program provides flexibility in achieving the
associated mandates through application of optional
compliance measures, such as adopting cost limitations.
The Energy Commission should continue to support
flexibility in the RPS program to ensure that achieving
the RPS mandate is not at odds with POU efforts to
reach underserved and disadvantaged communities.

LOW-INCOME BARRIERS

The Energy Commission should:

Coordinate closely with CARB, the CPUC,
community groups, key stakeholders, and other

state and local agencies to implement the Barriers
Study recommendations, beginning with those
recommendations identified as high priority by the
Senate Bill 350 barriers task force. One of the key
priorities for 2018 will be leading the development of a
multifamily building distributed energy resource action
plan focused on addressing barriers for low-income and
disadvantaged communities.

Continue to conduct regional outreach meetings
and workshops across the state to engage with
local residents and community groups representing
low-income and disadvantaged residents to identify
and reinforce key local priorities and amplify
program benefits. Outreach should be coordinated
with local stakeholders and community-based
organizations to increase participation and trust in
information provided.

Work with the California Tax Credit Allocation
Committee and other relevant stakeholders

to implement the California Utility Allowance
Calculator for multifamily housing retrofits.
Continue to refine proposed energy equity
indicators based on best available information and
use those indicators to help track progress over
time and inform opportunities to refine California’s
energy programs as they affect low-income and
disadvantaged communities. As indicators and data
are refined, the Energy Commission should move from a
static tracking progress report to an interactive mapping
tool containing a variety of layers for stakeholders

to use in conducting their own assessments of the
performance of the clean energy and transportation
programs’ in such communities.

Implement more intense clean energy technology
and contractor verification measures within

Energy Commission programs and promote similar
actions by other state agencies administering
energy programs to increase consumer protection.
Particular emphasis should be placed on limiting
predatory practices against low-income customers and
those that live in disadvantaged communities.
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CHAPTER 3:

INCREASING THE RESILIENCY
OF THE ELECTRICITY SECTOR

s California transforms its electricity
Asystem to reduce greenhouse gases
(GHGs) further work is needed to increase
the resiliency of the system. Reducing
GHGs through increasing additions of
new renewable resources to meet the
state’s 50 percent Renewables Portfolio
Standard (RPS) necessitates changes in
how operators manage the grid. Most new
renewable generation is expected to come
from wind and solar, for which output
varies depending on if the wind is blowing
or if the sun is shining. Thus, solar and
wind are intermittent unlike the fossil fuel
power plants they are displacing.

There are other factors that will also impact
the operation of the grid. For example,
California wants to electrify transportation
to reduce emissions of both GHGs and
criteria air emissions. (For more information
on transportation electrification policies
and forecasts, see Chapters 1,2, and 7

and Appendix H.) Electrifying transportation
should significantly increase electricity
demand (Chapter 6). Electric vehicle
charging could place further strains on

grid operations if it occurs at the “wrong”
times or could promote grid operation if the




batteries in these vehicles can be smoothly integrated into
grid operations.

Similarly, between now and 2030, the state also expects
changes in the natural gas infrastructure system, such

as the likely closure of the Aliso Canyon natural gas
storage facility (for more information, see Chapters 8

and 11) and similar changes to the electricity system

with the closure of California’s remaining nuclear power
plant at Diablo Canyon. In addition, climate change is
expected to exacerbate variations in the hydroelectric
system, increase the frequency and severity of forest fires,
and increase coastal flooding, as well as affect energy
demand (such as increased demand for air conditioning in
the summer; for more information see Chapters 6 and 10).

The term “resilience” in this chapter focuses on the
reliable operation of the electricity grid in light of these
technical, market, and climatic factors that pose new
challenges to the system.'® For example, along with
rising temperatures and drought, the state needs to plan
for even more forest fires in the future. (See Chapter 10
for more discussion of fire hazards.) As an indication of
the risk, in 2017 California suffered the largest wildfire in
history with a record number of deaths. To have a more
resilient energy system, the California Public Utilities
Commission (CPUC) has substantially enhanced fire safety
requirements and utilities are increasing wind monitoring
and starting to deenergize parts of the grid in high hazard
areas. California must fundamentally rethink its energy
practices and infrastructure to have a more resilient grid
given the growing fire hazards.

Another major factor that must be addressed to increase
the resiliency of the grid is the increasing variation in

generation and demand. This requires a more flexible
and nimble system and use of a variety of tools as
discussed below.

The successful use of these tools, however, will be affected
by the evolving market structure of California’s power
industry. (See the section in Chapter 1 titled, “Changes in
Electricity Market Structure,” for more information.) Utilities
are not making short-term, let alone long-term, financial
commitments in the power procurement area due to a
growing number of customers switching to community
choice aggregators. Community choice aggregators have
limited credit worthiness to make investments. At the May
24,2017, Integrated Energy Policy Report (IEPR) workshop,
several parties suggested that the challenges to increasing
flexibility are not technical, but rather commercial and
contractual.’® Efforts to advance the flexibility of renewable
and conventional generation, to deploy storage that can
compensate for variability, and to retain power plants that
provide fast, flexible capacity are all examples of tools to
increase the resiliency of the electricity grid that are facing
contractual barriers stemming from market uncertainty.
Still, the state must advance a portfolio of solutions that
can be drawn upon to increase resiliency as it decarbonizes
its energy system.

OPERATIONAL CHANGES

The shift to renewable resources and the growth in
solar resources in particular have dramatically shifted
when and how much conventional generators produce
electricity in California. Figure 17 shows how solar
generation dominates California renewable energy
production in the middle of a summer day.

183 The National Academies of Sciences, Engineering, and Medicine defined resiliency in the electricity sector as follows: “Resilience is not the same as

reliability. While minimizing the likelihood of large-area, long-duration outages is important, a resilient system is one that acknowledges that such

outages can occur, prepares to deal with them, minimizes their impact when they occur, is able to restore service quickly, and draws lessons from

the experience to improve performance in the future.” National Academies of Sciences, Engineering, and Medicine, Enhancing the Resilience of the
Nation’s Electricity System, Washington, D.C.: The National Academies Press, 2017, https://doi.org/10.17226/24836.

184 May 24, 2017, IEPR workshop on Strategic Transmission Investment Planning: Interactive Data Platforms to Support Collaborative Planning and
Advanced Technologies, http://docketpublic.energy.ca.gov/PublicDocuments/17-IEPR-13/TN217924_20170607T144655_Transcript_of 05242017_

IEPR_Lead_Commissioner_Workshop_on_Strat.pdf, Matt Barmack from Calpine, p. 85, Brian Theaker from NRG, p. 92, Josh Nordquist from Ormat,

p.95, Energy Commission Chair Robert B. Weisenmiller, p. 120.
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Figure 17:

Hourly Average Breakdown of Renewable Resources
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Source: California ISO Daily Renewables watch, July 1, 2017, http://content.caiso.com/green/renewrpt/20160701_DailyRenewablesWatch.pdf.

The California Independent System Operator’s (California
ISQ’s) graphic representation of the “net load,” electricity
demand minus electricity and wind and solar generation,
is emblematic of how changes in the generation profile are
creating challenges and opportunities for grid operators.
(See Figure 18.) When solar peaks at midday and the

net load is low, the figure shows the “belly of the duck.”
As solar generation trails off at the end of the day and
demand remains high, the steep ramp up is referred to
as the “neck of the duck.” The ramps up and down (“the
tail of the duck”) in the net load curve have become more

pronounced and steeper than the California ISO anticipated.

In fact, during the summer of 2017, the net load fell below
9,000 MW twice, which was not anticipated until well after
2020. When the California ISO initially developed the “duck
curve,” it did not expect renewable generation to achieve
current levels before 2020, nor did it expect the rapid rate
of growth in behind-the-meter solar generation.'®

RAMPING

Multihour ramps up and down have been a factor

in California’s electrical system for decades, but the
deployment of large amounts of renewable capacity
with strong daily cycles exacerbates these patter