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ABSTRACT

The 2020 Integrated Energy Policy Report Update 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 reliability and controlling costs.

This year, 2020, was unprecedented as the state continues to face the impacts and
repercussions of several events including the COVID-19 pandemic, electricity outages, and
statewide wildfires. In response to these challenging events, the 2020 Integrated Energy
Policy Report Update covers a broad range of topics, including transportation, microgrids, and
the California Energy Demand Forecast.

Keywords: transportation, zero-emission vehicles, plug-in electric vehicles, fuel cell electric
vehicles, charging infrastructure, electric vehicle, resiliency, disadvantaged communities,
equity, biofuels, hydrogen, Clean Transportation Program
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EXECUTIVE SUMMARY

Introduction

The year 2020 brought many challenges but also hopes for a better future. The 2020
Integrated Energy Policy Report (IEPR) Update identifies actions the state and others can take
to ensure a clean, affordable, and reliable energy system. California’s innovative energy
policies strengthen energy resiliency, reduce greenhouse gas (GHG) emissions that cause
climate change, improve air quality, and contribute to a more equitable future.

The 2020 IEPR Updateis divided into three parts:
e Volume I focuses on California’s transportation future and the transition to zero-
emission vehicles (ZEVs).

e Volume II examines microgrids, lessons learned from a decade of state-supported
research, and stakeholder feedback on the potential of microgrids to contribute to a
clean and resilient energy system.

e Volume III reports on California’s energy demand outlook, updated to reflect the global
pandemic and help plan for a growth in zero-emission plug in electric vehicles.

Other Key Energy Planning Efforts

The California Energy Commission (CEC), California Public Utilities Commission (CPUC), and
the California Independent System Operator are working to ensure grid reliability in response
to increasingly severe events related to climate change, such as the extended heat wave
experienced in August 2020 that led to rotating power outages. Grid reliability will be further
discussed in the 2021 IEPR. (For more information on corrective actions the agencies are
taking to address the August rolling outages, see the Final Root Cause Analysis, Mid-August
2020 Heat Storm. http://www.caiso.com/Documents/Final-Root-Cause-Analysis-Mid-August-
2020-Extreme-Heat-Wave.pdf.) For the longer term, the CEC is working with the CPUC and the
California Air Resources Board (CARB) to plan for transforming the state’s electric system to
100 percent renewable and zero-carbon by 2045, as directed by Senate Bill 100 (de Ledn,
Chapter 312, Statutes of 2018). (For information, see the CEC’s SB 100 web page.
https://www.energy.ca.gov/sb100.)

Blue Skies, Clean Transportation

While Californians will remember 2020 for the devastating impacts of COVID-19 and the worst
season of destructive wildfires in recorded history, one of the few benefits of the shutdown
was better air quality. As traffic dwindled because of the stay-at-home order in late March and
early April, Los Angeles experienced blue skies and was ranked one of the cleanest cities in the
world. But as traffic returned to normal and wildfires raged, the state’s air quality plummeted.
Transportation-related pollution is the state’s number one source of harmful diesel
particulates, smog-forming nitrogen oxides, and GHG emissions, and higher temperatures
caused by transportation and other sources of GHGs are exacerbating the problem of wildfires.




To address these challenges, the state is doubling down to accelerate ZEV deployment. On
September 23, 2020, Governor Gavin Newsom signed Executive Order N-79-20, setting a 100
percent ZEV target for new passenger vehicle sales by 2035 and 100 percent ZEV operations
target for medium- and heavy-duty vehicles in the state by 2045. Global ZEV sales, especially
battery-electric, are growing, and prices are falling as the market scales, accelerating the
timeline for ZEVs to achieve cost-parity with internal combustion engine vehicles.
Opportunities also exist for streamlining the charging and hydrogen refueling infrastructure for
ZEVs, helping reduce costs for refueling.

Transitioning to a ZEV future will improve public health, reduce transportation costs for
Californians, expand economic development and create jobs, and, with the right planning,
improve the reliability of the electric grid. At the same time, the state must ensure access to
clean mobility options to ensure low-income and disadvantaged communities benefit from this
transition.

Transportation Pollution and Disparate Impacts

While all Californians will benefit from the transition to ZEVs, those who stand to benefit most
are those disproportionately impacted by transportation-related pollution. For example,
medium- and heavy-duty vehicles (which include vehicles such as school buses and garbage
trucks) are the largest source of diesel particulate matter, the leading contributing factor to
cancer caused by air pollution. Furthermore, residents living in low-income and disadvantaged
communities are exposed to higher levels of transportation-related toxic diesel particulate
matter (Figure ES-1). Tragically, Californians exposed to the most air pollution are more than
twice as likely to die from COVID-19 as those living in communities with clean air.



Figure ES-1: Disparities in Transportation-Related Pollution Exposure by Race and
Income
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Credit: CEC analysis of census and CalEnviroScreen data (Note: “High Diesel PM Exposure” communities
are census tracts that score in the highest 75th percentile of census tracts for diesel particulate matter. The
vast majority [90 percent] of diesel PM emissions come from vehicles.)

Transportation remains a key focus in the state’s efforts to address climate change. The state
is making important reductions in GHG emissions, largely from the electricity sector, as
electricity generated from renewable energy resources like solar and wind increases and
displaces fossil fuel-based electricity generation. By contrast, emissions from vehicles and fuel
production have risen since 2012 (although there was a slight drop in emissions in 2018) and
comprise more than half of the state’s GHG emissions. (See Figures ES-2 and ES-3.)



Figure ES-2: Transportation-Related Emissions Account for More Than Half of the
State’s GHG Emissions
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Figure ES-3: GHG Emissions From Transportation Have Increased in Recent Years,
Despite Declines in Electric Power and Overall Statewide Emissions
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Credit: CARB 2018 GHG Inventory

While specific solutions to reduce air pollution and GHG emissions from vehicles will likely
evolve as the economy responds to the pandemic-induced recession and as technologies
improve, several overarching recommendations are clear:
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e A zero-emission transportation system, including battery-electric and hydrogen fuel cell
electric vehicles, is necessary for the health of the state’s residents and environment.

e Building out a standardized ZEV charging infrastructure and hydrogen fueling
infrastructure will be critical to market growth and achieving statewide vehicle and
climate goals.

e Continued state support for infrastructure buildout, coupled with leveraging private
investment, is needed until the market can achieve self-sufficiency.

e The state must expand access and prioritize clean transportation benefits in the most
impacted communities to address disparate impacts of transportation pollution.

e Battery-electric vehicle charging must be aligned with grid needs to help integrate
renewables and add resiliency to the grid.

Disruptive Changes to Mobility and Economic Growth

A new series of technologies have begun to emerge in recent years to alter radically the
transportation landscape: electrified transportation, autonomous vehicles, and shared mobility
services. These have been termed the “Three Revolutions” in transportation. While these
exciting changes present a tremendous opportunity, they also come with potential drawbacks.

In a "Blue Skies” scenario, transportation accessibility increases for all communities, renewably
powered electric transportation reduces pollution, and integration with other transit modes
reduces congestion. Done right, this type of scenario can be the basis of additional economic
growth of up to $134 billion per year. However, in a "Dirty Skies” scenario, technologies grow
without a broad electrified energy vision and leadership, leading to additional congestion,
more fossil fuel-powered vehicles, pollution from dirty electricity sources, and more car
dependence due to disorganized transportation services.

In addition to hosting the largest ZEV market in the country, California is the epicenter of the
three revolutions. The state is in a unique position to make clean transportation a significant
portion of its economy. One estimate of the jobs in the electric vehicle and equipment supply
chain in California is at least 70,000 workers. The electric vehicle and equipment
manufacturing supply chain comprises hundreds of unique companies. With this initial
advantage, there is a substantial opportunity for California to support this industry and
become a leader in the export of its products, knowledge, and services, all while ensuring
growth of well-paying jobs for residents. Care must be taken to ensure that low-income and
disadvantaged communities share in these potential benefits of the three revolutions.

Plug-In Electric Vehicles (PEVs): Innovation, Decreasing Costs, and Market
Growth

The light-duty plug-in electric vehicle (PEV) market has surpassed expectations of analysts
from even just a few years prior. In several major economies, market penetration of PEV sales
has nearly doubled in the last two years. This remarkable growth is primarily the result of
strong government policies and rapidly decreasing costs for components, especially batteries.
Since 2010, prices for lithium-ion battery packs have decreased by nearly 90 percent, with an
additional 40 percent decline expected from 2019 to 2024. (See Figure ES-4.) With these
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continued price declines on the horizon, expert analysts from multiple organizations expect
price parity with conventional vehicles within the next five years or sooner, making PEVs a
competitive option for many looking to purchase new vehicles. Reduced initial cost, coupled
with lower fueling and maintenance costs, will mean more money in Californians’ pockets,
more than $1,000 per year due to fueling and maintenance savings alone.

Figure ES-4: Battery Prices Experiencing Rapid Declines, With Continued Declines
Expected Through 2030

Bloomberg New Energy Finance PEV Battery Pack Prices, Historical and
Projected
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Credit: Bloomberg New Energy Finance

Success in the light-duty PEV market has set the stage for transitioning medium- and heavy-
duty vehicles. This sector is poised for rapid growth, in part due to strong state policies and
programs. The CEC’s bulk purchases of battery-electric school buses have bolstered higher
levels of production, contributing to a nearly 50 percent price reduction in the last four years.
Prices for PEVs used for freight and buses are also declining, making the total cost of
ownership (including maintenance and fuel) cost-competitive with fossil-fueled vehicles in
several use cases now, and potentially all by 2030. Continued cost declines will make them the
preferred option for many fleet operators.

Meeting the goals in Executive Order N-79-20 will require continued programs and policies
supporting the deployment of ZEV infrastructure and vehicles (passenger, medium- and
heavy-duty, and off-road), supportive electric utility rates, and additional investment in fueling
infrastructure. State and private sector investments are necessary to support a rapid scale-up
of vehicle electrification. Investments need to be responsive to the rapidly evolving market
conditions and increase equitable access of benefits. The goal is to foster a self-sustaining
market that does not rely on public funding for ZEVs.



Charging Infrastructure: Key to PEV Market Growth and an Opportunity for
the Grid

One of the leading challenges to address for accelerated market penetration of all PEVs is to
ensure a widespread, reliable, and easy-to-use network of charging infrastructure. Statewide
goals for PEVs will require many more public and shared chargers. Figure ES-5 shows the
current and planned charger infrastructure through 2025 and highlights the gap between the
2025 goal and the gap for a 5 million ZEV scenario in 2030. Meeting Executive Order N-79-20
will require scaling up sales through 2035, resulting in up to 8 million ZEVs on the road by
2030, making the charging infrastructure need even greater.

Figure ES-5: Gaps in the Chargers Necessary for Additional PEVs on the Road
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Credit: CEC

Uniform charger standards will be key to accelerating station deployment and making charging
simple for drivers. Furthermore, incentives and policies will be necessary to help manage
charging patterns to benefit the grid, including vehicle-grid integration (VGI, which enables
electric vehicles to be responsive to grid needs while meeting consumer charging needs). (See
Figure ES-6.) Early research suggests that vehicle-grid integration may enhance grid reliability
and reduce the cost of supplying electricity to all consumers. Large-scale charging, however,
may compound problems if consumers charge their vehicles when grid operators have less
renewable energy available to meet demand or if there is a large amount of demand for other
electricity services. Finally, while at-home charging is convenient, it is not accessible for all,
especially residents of multiunit dwellings. Programs and policies directed to these challenges
and opportunities should be a state priority.



Figure ES-6: Managing Charging Impacts on the Grid for Maximizing Renewable
Energy Use Will Be Important as the PEV Market Grows
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New regulatory and funding mechanisms should be examined to encourage private-sector
investments in charging infrastructure, especially those in disadvantaged or low-income
communities. Disadvantaged communities are defined by the California Environmental
Protection Agency as the top 25 percent of census tracts most impacted by pollution. Low-
income communities are defined by the California Department of Housing and Community
Development as those communities at or below 80 percent of the statewide median income.
Public investment across communities is critical but on its own will not be sufficient to meet
the infrastructure build out requirements needed to support California’s goals, especially the
2035 goal of 100 percent ZEV sales. Exploration of new business models and programs will be
key steps in the next few years, laying the groundwork for rapid electrification of
transportation and the benefits that come with it.

Fuel Cells and Hydrogen: Global Investment, Decreasing Costs

Fuel cell electric vehicles (FCEVs) are at a more nascent stage than battery-electric vehicles,
but there are growing investments in hydrogen fueling and vehicle deployment. Given the fast
refueling and longer ranges, FCEVs offer advantages over battery-electric vehicles that could
be particularly important for medium- and heavy-duty applications, including long-distance
freight and transit buses. California continues to make progress in building out hydrogen
refueling infrastructure. As of December 2020, 179 stations were either in operation or
planned for operation. Achieving the goal of 200 stations established by Executive Order B-48-
18 will allow the state to satisfy the fueling needs of more than 100,000 light-duty FCEVs.
Another potential market growth opportunity is the stacking benefit of fuel cells, which allows
production of similar fuel cell stacks across vehicle sizes. For example, Toyota’s Class 8
semitruck uses two fuel cell stacks from its light-duty Mirai. Production of the same fuel cell
stacks across all vehicle sizes allows economies of scale that may contribute to faster price
declines than would otherwise be expected.



Global investment in hydrogen and national FCEV goals in Japan, China, and Korea also bolster
the case for fuel cells. Leading economies have made investments that will contribute to a
broader hydrogen energy ecosystem, opening the door for economies of scale that could drive
down costs and allow FCEVs to play a key role in the ZEV transition. Because hydrogen can be
generated with renewable energy and electrolyzers, FCEVs are well-positioned to use
renewable hydrogen rather than fossil-derived hydrogen. (See Figure ES-7.)

Figure ES-7: Global Goals for FCEVs Show the Potential for High Market Growth in
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The state should continue to support FCEV commercialization and hydrogen infrastructure
build-out to ensure there are ZEV options to meet different user needs. The medium-duty,
heavy-duty, and off-road sectors should be priority focus areas, given the urgent need to
reduce harmful emissions for these vehicles and the advantages that FCEVs may offer over
battery-electric in these applications.

ZEVs and Energy Resilience

The unprecedented number of wildfires across more than 4 million acres in Northern, Central,
and Southern California is putting some grid infrastructure in a precarious position. As a result
of public safety power shutoffs (PSPS) to reduce wildfire risk in some areas, many Californians
are interested in purchasing generators and backup batteries for their homes or other
buildings. ZEVS can help meet this need as they are fundamentally energy storage devices. A
battery or fuel cell can provide power to the wheels of the vehicle or to a home or business.
Community-scale solutions that take advantage of larger battery resources, such as school
buses, are also worth exploring. The right equipment and grid safety precautions are
necessary, but this energy resiliency opportunity is one that the state should embrace.



Of course, PEVs and FCEVs are not an unlimited supply of energy, and each must eventually
be refueled, especially if used to help power a resident’s home. While a PSPS can reduce the
ability for any vehicle to refuel, including power losses at gasoline stations, charging
infrastructure can include battery systems and on-site renewable generation to provide
resilient energy and charging services in the event of a power loss. These technologies provide
several opportunities (backup, charging, grid services) for those that use them. The resiliency
they offer beyond typical gasoline stations should be considered in the charging infrastructure
build-out.

Low-Carbon Fuels and Near-Zero-Emission Vehicles May Be Useful in Some
Contexts

Although ZEVs represent a revolutionary opportunity to transform transportation, reduce GHG
emissions and health-related air pollution, lower refueling costs, and support the efficient use
of the electricity grid, some transportation modes may be difficult to electrify. State policies
and incentives should prioritize low-carbon liquid fuels for sectors that are the hardest to
electrify, such as long-distance aviation. While air travel is generally the purview of the federal
government, California’s sustainable aviation fuel can earn credits from CARB’s Low Carbon
Fuels Standard. The state should, however, keep careful attention directed to carbon
accounting and other sustainability metrics.

In the shorter term, renewable gas may also have a place in reducing pollution, such as
nitrogen oxides, until the state achieves a full transition to ZEVs. California has seen a rapid
expansion of renewable gas facilities in the state, potentially comprising the energy potential
for about 25 percent or more of the state’s diesel fuel supply. However, renewable gas is
primarily composed of methane, and because methane is a potent GHG with 25 times the
warming potential of carbon dioxide, the state must balance the benefits of renewable gas
against the impacts of methane leakage.

Moving Forward

Putting the pieces in place to enable the rapid market expansion of ZEVs will be challenging
but offers the potential of tremendous rewards. Careful attention to building and properly
aligning infrastructure, incentives, equity, and the grid can help the state meet its energy and
climate goals with benefits for all Californians. Zero-emission transportation is fundamental to
a carbon-neutral economy and the health of all Californians. In planning to maximize the
benefits of clean transportation for all residents, California can be a leader in developing a
cleaner, healthier, and more equitable future.
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CHAPTER 1:
Today’s Transportation Trends

2020: A Year of Unprecedented Challenges

How COVID-19, Climate Change, and Air Pollution Created the Perfect Storm
Californians will remember 2020 for the devastating impacts of COVID-19 and the worst
season of destructive wildfires in recorded history. What residents may not realize is the link
between the pandemic, massive wildfires, and the pollutants coming from the state’s
transportation system.

New research finds that COVID-19 death risk is higher for communities with long-term average
exposure to fine particulate matter (PM2.5). Harvard University researchers found that an
increase of just 1 microgram of PM2.5 per cubic meter of air in a community was associated
with an 11 percent increase in death rate from COVID-19.! The most polluted disadvantaged
communities in California have average PM2.5 levels as high as 20 micrograms per cubic
meter, resulting in a potential 220 percent increase in COVID-19 death rate risk for people
living in such communities.

The COVID-19 pandemic is having a disproportionate impact on people living in disadvantaged
communities. Long-term exposure to air pollutants has created a preexisting medical condition
for many residents in these communities, which are often adjacent to major transportation

1 Wu, Xiao, Rachel C Nethery, M Benjamin Sabath, Danielle Braun, and Francesca Dominici. “Air Pollution and
COVID-19 Mortality in the United States: Strengths and Limitations of an Ecological Regression Analysis.” Science
Advances. November 4, 2020.
https://efiling.energy.ca.gov/GetDocument.aspx?tn=235571&DocumentContentId=68508.

See also Michael Petroni et al. “Hazardous Air Pollutant Exposure as a Contributing Factor to COVID-19 Mortality
in the United States.” Environmental Research Letters. September 11, 2020.
https://iopscience.iop.org/article/10.1088/1748-9326/abaf86.

The Harvard study accounted for 20 potentially confounding factors (for example, age or smoking) and was
consistent with other studies showing a connection between air pollution and respiratory infection death rates.
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corridors.? Disadvantaged communities are in part defined by their exposure to air pollutants,
and transportation emissions are a leading source of air pollution in the state, especially oxides
of nitrogen (NOx) and PM2.5.3 Annually, Californians’ exposure to PM2.5 results in 5,400
premature deaths due to cardiopulmonary causes, 2,800 hospitalizations for cardiovascular
and respiratory diseases, and 6,700 emergency room visits for asthma.* As a respiratory
disease, COVID-19 has impacted many Californians already suffering from impaired lung
function.

The massive wildfires of 2020 are symptomatic of Earth’s changing climate. Droughts and high
summer temperatures resulted in forests that were dry, stressed, and ready to ignite.
Unprecedented lightning storms in August produced more than 12,000 lightning strikes,
sparking more than 300 fires in just three days — including the largest wildfires in state
history.> More than 4.1 million acres burned from August through October 2020,° representing
1 out of every 25 acres in the Golden State. The particulate-heavy smoke from the fires
exacerbated public health by adding additional stress to the lung health of vulnerable
populations already exposed to unsafe levels of vehicle pollution and at high risk of exposure
to COVID-19.”

Transportation is a significant source of the greenhouse gas (GHG) emissions linked to the
disruptive impacts of climate change, especially in California. Emissions from vehicle tailpipes
alone represent nearly 40 percent of the state’s GHG emissions. When fuel consumption,

2 Strategies to Reduce Air Pollution Exposure Near High-Volume Roadways. Technical Advisory from the California
Air Resources Board’s (CARB’s) Research Division. CARB 2017. Pp. 12-14.
https://ww3.arb.ca.gov/ch/rd_technical_advisory_final.pdf.

3 Ibid.

4 CARB. 2020. Mobile Source Strategy, "Vision for Clean Air. 2020 Progress Report."
https://ww3.arb.ca.gov/planning/sip/2020mss/pres_marwbnr.pdf.

5 ABC News. “More than 1 Million Acres Burned as California Fire Fighters Brace for New Lightning Storm.” ABC
News Website. August 23, 2020. https://abcnews.go.com/ABCNews/million-acres-burned-california-firefighters-
brace-lightning-storm/story?id=72551511.

6 California Department of Forestry and Fire Protection (CAL FIRE). 2020. “California Statewide Fire Summary
October 21, 2020.” https://www.fire.ca.gov/daily-wildfire-report/.

7 Ibid. Toxic pollutants from the burning of more than 10,000 structures add to the public health impacts of the
2020 wildfires.
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petroleum processing, and petroleum extraction are combined, transportation-related
emissions total more than 50 percent of all state GHG emissions.

The unprecedented events of 2020 demonstrate the urgent need to dramatically reduce
carbon dioxide (CO>) and criteria pollutants from California’s cars and trucks. Climate scientists
have predicted for years what the potential impacts cou/d be; 2020 shows what they wil/ be.

In light of the issues described above, the 2020 Integrated Enerqgy Policy Report Update (2020
IEPR Upadate) Volume I examines California’s progress and challenges in reducing
transportation emissions through electrification and the use of low-carbon fuels, with an
emphasis on equity. Despite substantial investments from California’s clean transportation
programs, many disadvantaged communities are suffering disproportionate public health and
economic impacts from the 2020 crises, indicating the need for substantial, ongoing
investments to reduce the transportation emissions impacting all Californians. The 2020 IEPR
Update also identifies the COVID-19-related impacts to California’s transportation systems,
including drivers, transit systems, trucking companies, and transportation networking
companies (TNCs).

GHGs and Criteria Pollutant Emissions

Transportation comprises half of all California’s GHG emissions when accounting for the
emissions from transportation fuel production and combustion in vehicles. Figure 1 shows the
major categories of emissions and highlights contributions from all transportation-related
activities in the state. The data are from the California Air Resource Board’s (CARB’s) GHG
Inventory, with transportation-related emissions presented as a combination of tailpipe
emissions from vehicles and industrial emissions associated with fossil fuel production. The
industrial emissions associated with fossil fuel production combine CARB’s subcategories of
GHG emissions from refineries and oil and fossil gas extraction.?

8 2020. California Greenhouse Gas Emission Inventory - 2020 Edition.
https://www.arb.ca.gov/cc/inventory/data/data.htm.

For the 2020 IEPR Update, the CEC is using the terms “pipeline gas,” “fossil gas,” or simply “gas” where past
IEPRs typically used the term “natural gas.” Similarly, in this report the CEC refers to “renewable gas” instead of
“renewable natural gas.”
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Figure 1: More Than Half of the State's GHG Emissions Come from Transportation
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California has made good progress in reducing total GHG emissions, including cutting
electricity sector emissions by almost half in the last 10 years. Emissions from the
transportation sector, though, have /increased by 5 percent from 2012 to 2018° (Figure 2)
because of the historic growth in vehicle miles traveled (up 14 percent between 2011 and
2017%9) and trends in vehicle ownership (for example, preference for less efficient vehicles
such as pickup trucks and sport utility vehicles). Under CARB’s 2030 Climate Change Scoping
Plan, which identifies the most efficient path toward economywide GHG reduction targets,

9 CARB. 2019. California Greenhouse Gas Emissions for 2000 to 201;.
https://www.arb.ca.gov/cc/inventory/pubs/reports/2000_2017/ghg_inventory_trends_00-17.pdf.

10 California Department of Transportation. 2020. California Transportation Plan 2050.

Public Review Draft. August 2020. https://ctp2050.com/wp-content/uploads/2020/08/CTP2050-Transportation-
Plan-Draft-1.pdf.
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California will need to decrease transportation GHGs by 63 million metric tons, or 37 percent
from 2018 levels.!

Figure 2: California GHG Emissions (2012—-2018): Transportation Related,
Electricity, and Statewide
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Data Source: CARB 2018 GHG Inventory

The transportation sector is a leading source of air pollutants, with mobile sources responsible
for nearly 80 percent of NOx and 90 percent of diesel PM.!2 CARB estimates that attaining
federal air quality standards in 2023 and 2031 for the South Coast air basin will require a 70
percent reduction of 2016 levels of smog-forming emissions by 2023, rising to a total 80
percent reduction by 2031.13

The South Coast Air Basin and San Joaquin Valley continue to suffer from the worst air quality
in the nation. These are the only two air basins in the United States classified as “extreme

11 CARB 2017 dlimate Change Scoping Plan: The Strategy for Achieving California’s 2030 Greenhouse Gas
7arget. The scoping plan has a goal of 107 MMT from vehicle emissions, or what CARB terms “transportation.
The CEC’s analysis presented in Figures 1 and 2 considers transportation-related emissions more broadly to
include oil extraction and processing.
https://wwz2.arb.ca.gov/sites/default/files/classic//cc/scopingplan/scoping_plan_2017.pdf.

14

12 CARB. 2016. 2016 Mobile Source Strategy. https://ww3.arb.ca.gov/planning/sip/2016sip/2016mobsrc.pdf.

13 Ibid.
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nonattainment” with federal ozone standards.!* One-third of the state’s total population lives
in areas that exceed federal ozone and particulate standards.

Figure 3: NOx Reductions Needed in South Coast Air Quality Management District
(AQMD) to Comply with Federal Clean Air Act Standards
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Data Source: South Coast 2016 Air Quality Management Plan

Figure 3 shows the gap between NOx emissions in the South Coast Air Basin and the expected
emissions needed to attain compliance with the 2023, 2031, and 2037 federal air quality
standards. The line represents actual and anticipated NOx emissions in tons per day, and the
green diamonds represent NOx emissions estimated necessary to attain specific federally
mandated NOx concentrations.!> While substantial progress is being made, projected NOx
emissions result in concentrations that are well above the 2023 standard of 80 parts per billion

(ppb).

Medium- and Heavy-Duty Vehicles

Heavy-duty (HD) trucks are an essential part of California’s economy. They move produce
from fields to processing plants to grocery store shelves. They deliver goods from the ports of
Los Angeles, Long Beach, Oakland, and San Diego to inland warehouses and then to

14 Ibid.

15 The carrying capacity of 70 TPD in 2037 is based on the preliminary assessment using the modeling done for
the 75-ppb ozone standard.
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distribution centers in California and across the country. Medium-duty (MD) trucks, such as
package delivery vans, perform an equally essential function moving goods from distribution
centers to retail stores and homes, or what is termed /ast-mile delivery. This function is
especially true as online retailers and on-demand delivery services proliferate during the
COVID-19 pandemic.

MD and HD trucks are classified as Class 3 to Class 8 depending on size and cargo capacity.
These trucks range from 10,000 pounds gross vehicle weight rating (GVWR) to 80,000 pounds
GVWR. Nearly all trucks in these class ranges are powered by diesel or pipeline gas and emit
tailpipe emissions in local neighborhoods. Some smaller Class 3 package delivery vans run on
gasoline. These various trucks have low fuel economy and travel many more miles per year
than passenger vehicles.

Although MD and HD vehicles are a small portion of California’s registered vehicle stock, they
are responsible for a disproportionate amount of fossil fuel use and emissions. There are 31
million vehicles registered in California, 1 million of which are trucks. Those trucks represent
only 3 percent of vehicles in the state but are responsible for nearly 21 percent of on-road
GHG emissions, 71 percent of on-road NOx emissions, and 98 percent of on-road diesel PM. 5
emissions.® Viewed from a different metric, trucks accounted for 1 percent of all vehicle trips
but 6 percent of vehicle miles traveled (VMT).!” CARB classifies diesel particulate emissions as
“carcinogenic toxic air contaminants,” with diesel engine emissions responsible for 70 percent
of the state’s estimated known cancer risk attributable to toxic air contaminants.® Emissions
from this small percentage of the state’s total vehicle fleet cause greater public health risks
than the emissions from the other 30 million cars, SUVs, and pickup trucks on the road.

California’s capacity to regulate MD and HD trucks is further complicated by the large numbers
of trucks that are registered out-of-state that operate on California roadways. Roughly one-
third of the Class 7 and 8 tractors operating in California were purchased out of state and are
subject to less stringent NOx regulations than trucks registered in California, creating two
levels of NOx regulation for trucks operating in California. These HD out-of-state trucks

16 CARB. 2020 Mobile Source Strategy. Workshop Discussion Draft. September 30, 2020.
https://wwz2.arb.ca.gov/sites/default/files/2020-
09/Workshop_Discussion_Draft_2020_Mobile_Source_Strategy.pdf.

17 California Department of Transportation. 2020.

18 CARB. “"Summary: Diesel Particulate Matter Health Impacts.” https://ww?2.arb.ca.gov/resources/summary-
diesel-particulate-matter-health-impacts.
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account for 50 percent of truck VMT as well.*® California has adopted stringent policies to
manage vehicles under its control, but the state cannot meet federal NOx air quality standards
without a federal low-NOx vehicle standard.?® See Figure 4.

Figure 4: Federally Regulated Sources Will Soon Become the Major Source of NOx
Pollution in California
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California moved dramatically further in reducing MD and HD vehicle emissions when CARB
adopted the Advanced Clean Truck Regulation (ACT) in June 2020. The ACT is modeled after
the ZEV Regulation that CARB adopted for light-duty vehicles. Starting in 2024, the ACT will
require truck manufacturers to sell an increasing proportion of zero-emission trucks in
California. This is the first such regulation in the world. Truck and bus manufacturers selling in
California will earn deficits based on the total number of trucks sold. These deficits must be
balanced with ZEV credits. ZEV credits can be acquired by manufacturing and selling ZEVs or
by purchasing credits from original equipment manufacturers (OEMs) that have sold a higher
proportion of ZEVs and earned excess credits. The number of credits required increases each

19 CARB. 2016 Mobile Source Strategy. https://ww3.arb.ca.gov/planning/sip/2016sip/2016mobsrc.pdf. p. 77.

20 CARB. 2020 Mobile Source Strategy. March 25, 2020 Public Webinar.
https://ww3.arb.ca.gov/planning/sip/2020mss/pres_marwbnr.pdf.
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year after 2024 as a proportion of an OEM’s sales. The ACT regulation will be applied broadly,
affecting all trucks between Class 2b (large pickups) and Class 8. By 2035, 75 percent of
Classes 4 to 8 straight trucks and 40 percent of Classes 7 and 8 tractors sold in California must
be zero-emission trucks.?!

CARB is also developing a new regulation known as the Heavy-Duty Engine and Vehicle
Omnibus Regulation — also called the HD Omnibus Regulation — that will codify the current
optional low-NOy standard for heavy-duty trucks of 0.02 grams per brake horsepower-hour
(g/bhp-hr) as a regulatory standard. This new standard is 90 percent lower than the current
standard of 0.2 g/bph-hr. This new regulatory standard is expected to reduce NOx emissions
by 50 percent, eliminating 52 tons per day by 2031. It is a critical element of the 2016 Mobile
Source Strategy in that it will force down NOx emissions from diesel trucks as the ACT
regulation is implemented.??

Transit and school buses are generally classified as HD Classes 7 and 8 vehicles. California has
more than 29,000 school buses, two-thirds of which are powered with diesel fuel. Diesel
emissions affect the respiratory health of sensitive populations, such as school-age children.
California also has 12,000 transit buses across 200 public transit districts. The large urban
fleets tend to be fueled by pipeline gas. With the adoption of the Innovative Clean Transit
(ICT) regulation in 2018, large urban transit districts will need to have 25 percent of new bus
acquisitions be zero-emissions buses by 2023, rising to 100 percent in 2029. Full electrification
of the transit bus fleet by 2040 is the goal.??> As with the ACT, CARB states that the ICT
regulation “is essential for California to meet its long-term air quality and climate protection
goals. The proposed ICT regulation reduces GHG, PM, and NOx emissions, which will result in
health benefits for individuals and communities in California. The value of these health benefits

21 CARB. Initial Statement of Reasons for the Proposed Advanced Clean Trucks Regulation. October 22, 2019.
https://ww3.arb.ca.gov/regact/2019/act2019/isor.pdf.

22 CARB. “Proposed Amendments to the Exhaust Emissions Standards and Test Procedures for 2024 and
Subsequent Model Year Heavy-Duty Engines and Vehicles.” Initial Statement of Reasons. June 23, 2020.
https://ww3.arb.ca.gov/regact/2020/hdomnibuslownox/isor.pdf.

23 CARB. Initial Statement of Reasons for the Innovative Clean Transit Reqgulation. Public Hearing before the Air
Resources Board. September 27, 2018.
https://ww3.arb.ca.gov/regact/2018/ict2018/isor.pdf?_ga=2.234292958.178464358.1599585982-
1771686935.1580939935.
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are due to fewer instances of premature mortality, fewer hospital and emergency room visits,
and fewer lost days of school and work."”%*

Passenger Vehicles

Light-duty (LD) passenger vehicles account for 70 percent of transportation-related GHG
emissions, and emissions have been generally increasing since 2013.2° The leading
contributors to GHG emissions from transportation are the increase in Californians driving
more miles and the trend in consumer preferences for larger vehicles.

Consumer preferences for larger vehicles are reshaping auto markets around the world.
Globally, sport utility vehicles (SUVs) accounted for 40 percent of new car sales in 2019, up
from 18 percent in 2010.2° New vehicle sales in California show a similar trend as SUV sales
surged to 35 percent of total LD sales in 2019, up from about 20 percent in 2010.2” One of the
factors for this surge in SUV sales is the popularity of smaller SUVs known as “crossovers”
such as the Honda CRV and Toyota RAV4,28 although most of these SUV crossovers are
classified as passenger vehicles and have comparable emissions to large passenger vehicles.
Larger SUVs and pickups are regulated as light trucks and have a higher emissions profile.
These preferences for SUVs come at the expense of passenger sedans, which accounted for

24 CARB. "Public Hearing to Consider the Proposed Innovative Clean Transit Requlation. Staff Report: Initial
Statement of Reasons." August 7, 2018.

CARB. Staff Report: Initial Statement of Reasons. Public Hearing to Consider the Proposed Innovative Clean
Transit Regulation, A Replacement of the Fleet Rule for Transit Agencies. August 7, 2018.
https://ww3.arb.ca.gov/regact/2018/ict2018/isor.pdf?_ga=2.169040873.933544004.1601307160-
1771686935.1580939935.

25 CARB. 2019. Galifornia Greenhouse Gas Emissions for 2000 to 2017.
https://www.arb.ca.gov/cc/inventory/pubs/reports/2000_2017/ghg_inventory_trends_00-17.pdf.

26 Paoli, Leonardo. “Trends in Larger Vehicles.” Presentation at the June 11, 2020, IEPR workshop on
Transportation Trends and Light-Duty ZEV Market Update.
https://efiling.energy.ca.gov/GetDocument.aspx?tn=233408&DocumentContentld=65923.

27 Gage, Jesse. “Light-Duty Vehicle Trends Heavier, Yet More Efficient.” Presentation at the June 11, 2020, IEPR
workshop on Transportation Trends and Light-Duty ZEV Market Update.
https://efiling.energy.ca.gov/GetDocument.aspx?tn=233411&DocumentContentId=65925.

28 Alfred Artis comments. June 11, 2020, IEPR workshop on Transportation Trends and Light-Duty ZEV Market
Update transcript. pp. 46-50.
https://efiling.energy.ca.gov/GetDocument.aspx?tn=234186&DocumentContentId=67034.
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half of new car sales in 2019, down from two-thirds in 2010. As a proxy for this larger vehicle
preference, vehicle curb weight can be a useful metric.?° Figure 5 shows this trend over time.
The result is that the average curb weight of internal combustion engine (ICE) vehicles sold in
2019 is about 175 pounds greater than the average curb weight of vehicles sold in 2010.

Figure 5: SUVs Have Increased as a Portion of California’s Total Sales in the Last
Decade

Share of Sales by Vehicle Type
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Consumer preferences for larger vehicles with larger, more powerful engines results in higher
fuel use.3? This higher fuel usage per mile driven results in higher emissions of criteria
pollutants and CO, emissions. However, the emissions increase for battery-electric vehicles

29 Vehicle curb weight does not capture all the fuel economy impacts associated with larger vehicles. For
example, a larger frontal area may have a larger impact on vehicle fuel economy. However, vehicle weight does
correlate with vehicle size, including frontal area. This analysis, consistent with the International Energy Agency’s
approach, is useful to present a general picture of the trends and the potential implications.

30 In some cases, automakers use engine and other vehicle efficiency gains to offset the larger vehicle weight or
more aggressive engines. However, if the same efficiency gains occurred without increasing vehicle weight or
increasing aggressive acceleration profiles, the vehicle would have better fuel economy.
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(BEVs) is not as sensitive to increases in vehicle weight.3! (See Figure 6 below.3?) As
consumers opt for larger vehicles, including SUVs and crossovers, ensuring more BEV options
becomes especially important for minimizing emissions.

31 A BEV with a similar size and body style to an internal combustion engine (ICE) vehicle tends to weigh more
than the similar ICE vehicle. However, this additional weight does not add significantly to the emissions from
driving the BEV. There are not sufficient data on heavy FCEVs to make a comparison due to limited models
available.

32 This staff analysis of 2020 California available vehicle models is similar to IEA’s European analysis, presented
by Leonardo Paoli at the June 11, 2020, IEPR Workshop on Transportation Trends and Light-Duty ZEV Market
Update. Figure modified to group vehicle weight categories ("Trends in Larger Vehicles.” p. 4.
https://efiling.energy.ca.gov/GetDocument.aspx?tn=233408&DocumentContentld=65923.)

Figure 6 does not represent a life-cycle assessment of a vehicle’s complete emissions over its lifetime, only the
emissions associated with driving. Plug-in electric vehicles (PEVs) have more GHG associated with their
production than ICE vehicles. Despite this “upstream” GHG disadvantage, longer expected lifespans of PEVs due
to higher reliability may offset this drawback. For example, if a PEV has 25 percent higher upstream GHG
footprint but lasts 25 percent longer than a typical internal combustion vehicle, then the upstream GHG emissions
of a PEV would not differ from internal combustion vehicles. Second-life uses of vehicle batteries may also offset
the initial GHG associated with the energy required to manufacture the battery. See Chapter 6 for more
information on second-life batteries.
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Figure 6: GHG Emissions for Vehicles are the Most Problematic for Larger
Combustion Vehicles
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Vehicle Miles Traveled are Increasing

Californians are also driving more miles each year, despite state efforts to reduce daily
mileage. Solo trips traveling long distances between suburban housing, job centers, retail
centers, grocery stores, and other key destinations typify the high levels of VMT. Cars are
essential for most Californians to accomplish daily necessities. The chronic shortage of
affordable housing in California exacerbates the trend toward longer, solo commutes.33 The
rise of e-commerce has also contributed to higher VMT, as more packages need to be
delivered the “last mile.” High VMT creates congestion on freeways and urban corridors,
resulting in increased emissions, more accidents, and economic losses from lost work time,

33 California Air Resources Board. 2018 Progress Report. California Sustainable Communities and Climate
Protection Act. November 2018. https://ww2.arb.ca.gov/sites/default/files/2018-
11/Final2018Report_SB150_112618_02_Report.pdf.
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and missed delivery schedules. Congested freeways with high volumes of idling diesel trucks, a
common occurrence on the Interstate 710 freeway in Los Angeles (Figure 7), contribute to
already dangerous levels of NOx and PM;.s emissions that impact the public health of local
communities.

Figure 7: Congested Truck Traffic on the I-710 Corridor in Southern California
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Nationally, VMT increased continuously over the past 50 years until the 2008 Great Recession.
As the economy recovered, VMT resumed a steady increase until the COVID-19 pandemic of
early 2020. On a per capita basis, the United States had roughly 5,400 VMT per person in
1971 and 9,900 VMT per person in 2019, a nearly doubling of VMT per person in the last 50
years.3* Per capita VMT in California is also increasing, along with per capita GHG emissions in
the transportation sector, despite increases in fuel efficiency and decreases in the carbon
content of fuel.3®

34 VMT data from Elliot Martin, Ph. D. University of California, Berkeley. Transportation Sustainability Research
Center. “Trends in Policy Considerations of VMT in Mid-2020.” Presentation at June 12, 2020 IEPR Workshop on
VMT.

Population data from U.S. Census Bureau.
35 CARB. 2018 Progress Report. California Sustainable Communities and Climate Protection Act.
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California has worked to reduce VMT for light-duty cars and trucks through the passage of
legislation including Senate Bill 375 (Steinberg, Chapter 728, Statutes of 2008), the
Sustainable Communities and Climate Protection Act of 2008. SB 375 directed the state’s 18
metropolitan planning organizations to create sustainable community strategies to reduce GHG
emissions from passenger vehicles through more coordinated land use and transportation
planning. The Legislature acted again in 2017 and passed Senate Bill 150 (Allen, Chapter 646,
Statutes of 2017), which directed CARB to assess the progress in meeting the VMT reduction
targets of the sustainable community strategies. However, the SB 150 report found that
“California is not on track to meet the [GHG] reductions expected under SB 375 for 2020, with
emissions from statewide passenger vehicle travel per capita increasing and going in the
wrong direction.” Further, CARB found that the state will not meet its 2030 carbon reduction
goals without reducing VMT and associated vehicle emissions.3® CARB's 2020 Mobile Source
Strategy indicates that a 25 percent reduction in VMT is needed to meet the 2035 Scoping
Plan scenario target, with additional VMT reductions needed to meet the 2045 carbon
neutrality goal.3”

More recently, The Governor’s Office of Planning and Research (OPR) released new California
Environmental Quality Act (CEQA) guidelines that enact Senate Bill 743 (Steinberg, Chapter
386, Statutes of 2013) and change how local lead agencies measure transportation impacts
from new developments. Beginning in July 2020, local lead agencies were required to assess
changes in VMT, rather than “level of service,” to identify potentially significant transportation
impacts.38

Strategies to reduce VMT include increasing the use of mass transit, carpooling, and
micromobility or active transportation modes such as walking, bicycling, and scootering.3®
Moreover, targeted use of shared rides and other TNC services may serve as a “last mile”
complement to increased use of mass transit. However, these strategies are often undermined
as local and regional land-use authorities struggle to colocate jobs, housing, and other

36 Ibid.

37 CARB. 2020 Mobile Source Strategy Draft. p. 132. https://ww2.arb.ca.gov/sites/default/files/2020-
11/Draft_2020_Mobile_Source_Strategy.pdf.

38 Governor’s Office of Planning and Research. “Transportation Impacts (SB 743),” OPR web page, accessed
November 13, 2020. https://opr.ca.gov/ceqga/updates/sb-743/.

39 Marco Anderson, Chris Lepe, and Jeanie Ward Waller comments. June 12, 2020, IEPR workshop on
Transportation Trends and Light-Duty ZEV Market Update transcript. pp. 36-37, 4448, and 54-56.
https://efiling.energy.ca.gov/GetDocument.aspx?tn=234188&DocumentContentId=67033.
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essential services, which would reduce solo travel by car. One potential strategy to reduce
long commutes and VMT could be to continue the work-from-home policies necessitated by
COVID-19. See the section on telework below.

Disproportionate Impacts on Disadvantaged and Low-Income
Communities

California’s disadvantaged and low-income communities continue to be disproportionately
impacted by air pollution, with transportation-sector emissions serving as a major source. As
mentioned above, disadvantaged communities are in part defined by air pollution exposure.
Transportation pollution and other exposures are incorporated by census tract into a mapping
tool, CalEnviroScreen 3.0. Diesel PM is a useful indicator of overall transportation pollution
exposure, as the vast majority comes from vehicles. Census tracts with “high diesel PM
exposure” are defined as in the 751 percentile or higher of exposure to diesel PM. In
disadvantaged communities, 43 percent of residents are exposed to high levels of diesel PM.*0

Environmental justice plays a role in exposure to diesel PM. Figure 8 displays the percentage
of residents exposed to high levels of diesel PM by race. A large percentage of Black, Asian
American, and Latino residents live in census tracts with high exposures, about twice the
proportion of white residents. High exposures are associated with dense urban areas that are
near freight corridors. These disproportionate exposure levels are a symptom of systemic
racism, whereby people of color are concentrated in neighborhoods that have been
disempowered, both politically and financially. The Native American exposure quotient for
diesel PM is relatively low on the figure, primarily because most tribal lands in California are in
rural parts of the state away from major transportations corridors. Although most California
Native Americans now live outside tribal lands, current data show relatively lower diesel PM
exposure rates compared to other urban ethnic groups in California. Southern California tribes
in San Diego, Imperial, and Riverside counties tend to have higher exposure levels to
transportation related diesel PM.*

40 CEC staff calculation. Data for these calculations from additional materials from the Office of Environmental
Health and Hazard Assessment web page. https://oehha.ca.gov/calenviroscreen/report/calenviroscreen-30.

41 U.S. Environmental Protection Agency, Region 9. Office of Air Quality Analysis. Map of California Tribal Lands
and Reservations. https://www3.epa.gov/region9/air/maps/ca_tribe.html.

PM exposure is a public health concern for California tribes, but the PM sources affecting Native Americans tend
to come from wildfire smoke, wood fire smoke, and older, diesel-fueled school buses. See for example Nationa/
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Household income also plays a large role in the likelihood of exposure to high levels of diesel
PM. Figure 8 also displays the percentage of residents living in census tracts with high diesel
PM exposure, categorized by the median income of the census tracts. Residents in low-income
communities are much more likely to be exposed to high levels of diesel PM, among other
pollutants.

Figure 8: Systemic Racism and Income Play a Large Role in the Likelihood of Living
in a Community with High Diesel PM Exposure

Percent of Residents Living in High Diesel PM Exposure Communities, by
Race

Black 36%

Asian American 29%

Latino 27%

Other 22%

White 15%

Native American 15%

Percent of Residents Exposed to High Diesel PM
by Census Tract Median Household Income

i
Lower-Income !
57% Communities |

40%

19%  18%  19%  19%  18% 169

Credit: CEC analysis of census and CalEnviroScreen 3.0 data

Tribal Air Association: Status of Tribal Air Report. June 2020. https://7vv.611.myftpupload.com/wp-
content/uploads/2020/06/2020-NTAA-Status-of-Tribal-Air-Report. pdf.

CalEnviroScreen Data Source. https://oehha.ca.gov/calenviroscreen/report/calenviroscreen-30.
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Because race, air pollution, and COVID-19 risk are all interrelated, the disproportionate racial
impacts of COVID-19 demand attention. Nationally, according to U.S. census data, Black
Americans make up 13.4 percent of the nation’s population but represent 22 percent of
COVID-19 related fatalities. Black Californians comprise 4 percent of the COVID-19 cases and
7 percent of fatalities.*?

In California, Latino communities are suffering the worst of the COVID-19 impacts. Latinos
comprise 39 percent of the state’s population but account for 60 percent of total cases and
nearly 50 percent of fatalities (almost 9,000 through November 16, 2020).43 Researchers at
the University of California, Los Angeles, Center for the Study of Latino Health and Culture
have further analyzed COVID-19 data and found that Latino “essential workers,” including
truck and bus drivers, are bearing the worst of the COVID impacts.*

COVID-19 Impacts on Transportation

Significant Short-term Impacts

In addition to the disproportionate public health impacts from COVID-19, the pandemic
continues to have major and unanticipated impacts on all aspects of California’s transportation
system. The first several months of shelter-in-place resulted in a dramatic reduction in VMT,
with corollary reductions in fuel use and vehicle emissions. Residents of large urban regions
like Los Angeles gained a glimpse into a clean air future when reduced vehicle emissions from
electrification, cleaner engines, and lower VMT will eliminate the veil of smog and reveal its
skylines and blue skies, such as in this spring 2020 photo of Downtown Los Angeles, compared
to a months-long ozone pollution streak in 2018. (See Figure 9.)

42 California Department of Public Health. COVID-19 Race and Ethnicity Data. Daily updated data as of November
16, 2020, accessed on November 18, 2020. https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/COVID-
19/Race-Ethnicity.aspx. Docketed record available at
https://efiling.energy.ca.gov/GetDocument.aspx?tn=235663&DocumentContentId=68607.

43 Ibid.

44 Hayes-Bautista, David and Paul Hsu. University of California, Los Angeles. Center for the Study of Latino
Health and Culture. 2020. "COVID-19-Associated Deaths in Working-Age Latino

Adults.” https://ph.ucla.edu/sites/default/files/attachments/Report-8-COVID-
19_Associated_Deaths_in_Working_Age_Latino_Adults_08272020.pdf.
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Figure 9: Downtown Los Angeles, April 2020 and June 2018

Photo Credits: Twitter/@MikeSington, April 6, 2020, (left, https://www.timesunion.com/news/article/clean-
clear-air-Los-Angeles-photos-coronanvirus-15204855.php) Wally Skalij/Los Angeles Times, June 2020
(right, https://www.latimes.com/local/lanow/la-me-smog-streak-20180921-story.html)

California’s March 19, 2020, stay-at-home order resulted in an unprecedented drop in travel
across all modes, with an accompanying drop in fuel demand. Demand for gasoline decreased
45 percent in April 2020 — the lowest demand level since 1968.% Fuel production dropped in
response, with steep declines in sales of gasoline, diesel, and jet fuel.* Refinery utilization
rates fell by 56 percent, the lowest in 40 years.*’ Retail gasoline prices also dropped sharply,
dipping to a low of $2.50 per gallon in May 2020.%® The steep drop in fuel sales led to layoffs
and refinery closures. Chevron announced in May 2020 that it would reduce its 45,000 global

45 Schremp, Gordon. “Transportation Fuel Trends, Refinery and Market Changes, and Expanded Use of
Renewables.” CEC. Presentation to Bay Area Air Quality Management District Board of Directors. September 16,
2020.

46 CEC'’s Energy Insights web page. https://www.energy.ca.gov/data-reports/energy-insights.
47 CEC 2020. Gordon Schremp.

48 CEC. “Petroleum Watch- June 2020.” https://www.energy.ca.gov/sites/default/files/2020-
06/Petroleum_Watch-June_2020_ADA.pdf.
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workforce by 15 percent, including staff cuts at its Richmond refinery complex.* In March
2020, Marathon Petroleum announced the permanent closure of its Martinez refinery, which
employed more than 700 workers.>? Phillips 66 announced in August 2020 that it would close
its Santa Maria refinery in 2023 and convert its Rodeo refinery to an 800-million-gallon
renewable fuels refinery. Four other refineries in the United States and Canada halted
production, two of them permanently. California refineries are meeting diesel fuel demand by
shifting some refining capacity from jet fuel to diesel, and by increasing imports of renewable
diesel. Additional production from underused Southern California refineries, plus Northwest
imports, is ensuring reliable supplies of gasoline.”!

In response to lower travel demand and the economic impacts from COVID-19, the global
vehicle market has contracted. The International Energy Agency (IEA) found that the global
passenger vehicle sales could contract 15 percent this year compared to 2019 levels. However,
sales of used internal combustion engine vehicles are increasing in the United States as
consumers seek alternatives to public transit and ride-hailing services.>? Globally, and in
California, electric vehicle sales continue to grow as a proportion of total passenger vehicle
sales despite the pandemic.>3

As the widespread lockdowns kept many home, effects were particularly noticeable in the
transportation sector, including transit. California’s public transit agencies saw a dramatic
decrease in ridership and revenue, pushing more than 85 local public transit agencies to

49 DiFeliciantonio, Chase. “Chevron to Cut up to 15 Percent of Global Workforce.” San Francisco Chronicle. May
27, 2020. https://www.sfchronicle.com/business/article/Chevron-to-cut-up-to-15-of-global-workforce-
15299120.php.

50 Goldberg, Ted. “Shutdown of Marathon’s Martinez Refinery Prompts Calls for ‘Just Transition’ for Oil Workers.”
KQED Radio News. August 3, 2020. https://www.kged.org/news/11831607/shutdown-of-marathons-martinez-
refinery-prompts-calls-for-just-transition-for-oil-workers.

51 CEC 2020. Gordon Schremp.

52 Boudette, Neal E. “Looking to Buy a Used Car in the Pandemic? So is Everyone Else.” New York Times.
September 7, 2020. https://www.nytimes.com/2020/09/07/business/used-cars-
pandemic.html?searchResultPosition=1.

53 IEA press release. “Electric Car Sales This Year Resist COVID-19's Blow to Global Car Market.” June 15, 2020.
https://www.iea.org/news/electric-car-sales-this-year-resist-covid-19-s-blow-to-global-car-market.

Data for California’s ZEV trends is available using the CEC's interactive ZEV Dashboard web page.
https://www.energy.ca.gov/data-reports/energy-insights/zero-emission-vehicle-and-charger-statistics.
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request more than $3 billion in funding relief from the state to prevent permanent service
reductions. For example, Metrolink ridership in Los Angeles is 80 percent below average, while
the LA Metro bus system is 75 percent below average. In Northern California, the BART
system is 88 percent below the ridership average. AC Transit ridership in the East Bay is down
72 percent. Each of these transit systems is experiencing severe revenue shortfalls. AC Transit
is losing revenues of nearly $1 million a week, with BART losing $9 million per week.>*

Figure 10 shows VMT trends in Southern California, where VMT dropped by 40 percent in April
2020. This chart uses a seven-day moving average. In August, Southern California VMT
rebounded to 10 percent below pre-pandemic levels.

Figure 10: Percentage Change in Seven-Day Moving Average VMT in Southern
California (Using January 2020 as a Benchmark)

Southern CA Association of Governments Region VMT
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Data Source: Southern California Association of Governments

Freight and truck VMT in California increased steadily before the COVID-19 pandemic and
declined sharply during the early months of the pandemic. Figure 11 compares VMT changes
from a year ago, displayed by month. Consistent with the growth of California’s economy,
annual truck VMT grew from 85 million to 98 million miles between 2014 and 2018, a 15
percent growth rate. Despite the recent decline, long-term truck VMT could increase to 119

54 California Transit Association. “Transit Watch: Public Transit in Crisis.” November 23, 2020.
https://caltransit.org/news-publications/our-newsroom/transit-watch/.
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million by 2040. Truck VMT in urban areas is also increasing rapidly, up 17 percent since 2015,

with e-commerce as a key contributor.>> These state-level trends track generally with national

VMT trends, which show a 17 percent increase in urban truck-related VMT through 2018.%°
Figure 11: California Truck VMT Has Been Impacted by COVID-19
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Data Source: Miguel Jaller, Sustainable Freight Research Center, University of California, Davis

Nationally, the COVID-19 pandemic and economic contraction resulted in a 17 percent
decrease in truck VMT. In California, the reductions in truck VMT have been more modest,
dropping 12.5 percent since the start of the pandemic.>” Truck VMT is expected to increase as

the economy recovers.

Larger, well-established and well-capitalized auto and truck companies regard the pandemic as
disruptive in the short term but do not see long-term impacts on their electrification goals. At
the June 11, 2020, IEPR workshop on Trends in Vehicle Sizes, Cynthia Williams, global
sustainability director for Ford Motor Company, stated that Ford had the resources and intends

55 California Department of Transportation. 2020 Freight Mobility Plan. https://dot.ca.gov/-/media/dot-
media/programs/transportation-planning/documents/cfmp-2020-final/final-cfmp-2020-chapters-1-to-6-
remediated-ally.pdf.

56 American Transportation Research Institute. £-Commerce Impacts on the Trucking Industry.
https://truckingresearch.org/wp-content/uploads/2019/02/ATRI-Impacts-of-E-Commerce-on-Trucking-02-
2019.pdf.

57 “COVID-19’s Impact on Freight: An Analysis of Long-Haul Freight Movement during a Pandemic.” INRX
Research. April 2020.
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to stay the course on ZEV development through the pandemic.>® Major HD truck OEMs, such
as Daimler, PACCAR, and Volvo, are reporting steep sales declines through the second quarter
of 2020.° Class 8 tractor sales have been especially affected, with a 47 percent drop in global
sales. Volvo reported a 46 percent decrease in global truck sales, including a 31 percent
decline in Class 8 tractor sales. Daimler truck sales are down 34 percent. Navistar’s truck sales
declined by 31 percent, while PACCAR, maker of the Peterbilt and Kenworth lines, saw a 50
percent drop in sales, from $6.6 billion in 2019 to just $3 billion through the second quarter of
2020. Volvo, PACCAR, and Mack Trucks closed their North American manufacturing plants for
weeks in April, and Volvo and Mack have announced layoffs.®® These drops in sales are due to
declines in demand and problems with global supply chains.

These economic impacts underscore not only the challenge of funding clean transportation
initiatives during a public health emergency, but the need to continue to support and fund
clean transportation. Transit and school districts will have much less capacity to finance ZEV
buses and their charging infrastructure. Private companies and trucking fleets may have less
access to capital for ZEV fleet expansion. As noted, California government agencies will have
lower funding levels for incentive programs. Funding is critical to reducing disproportionate air
pollution impacts as well as strengthening California’s recovery efforts by reinvesting in clean
and equitable transportation.

The Age of Telework

Although there was a rapid early decrease in VMT, the long-term consequences of the
pandemic on transportation fuel use and emissions are uncertain. Many businesses whose
operations were compatible with telecommuting have widely adapted to public health
guidelines to ensure safe operations by allowing employees telework in place of their normal
commute. This adaptation may be a permanent paradigm shift for some workplaces even after

58 Williams, Cynthia. Ford Motor Company. Presentation at the June 11, 2020, IEPR Workshop on Light-Duty ZEV
Update and Trends in Larger Vehicles. https://efiling.energy.ca.gov/getdocument.aspx?tn=233407.

59 "Truck Makers Hit Hard by COVID-19 Fallout.” Triad Business Journal. May 2020.
https://www.bizjournals.com/triad/news/2020/05/26/triad-truck-makers-hit-hard-by-covid-19-fallout.html.

60 "Major OEMs Second Quarter Reports Reflect Continued Impact of COVID-19.” TheTrucker.com. July 27, 2020.
https://www.thetrucker.com/trucking-news/business/major-oems-second-quarter-reports-reflect-continued-
impact-of-covid-19.
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it is considered safe to return to work.%! This paradigm shift has had significant short-term
effects on local emissions, but longer-term trends and impacts are uncertain. UC Riverside
researchers estimate a 2.4 percent reduction in long-term total GHG emissions in California,
since only work-related commutes are expected to see lasting reductions.®?

Moreover, the emission reductions from telework may be diminished due to countervailing
fears of viral spread on public transit systems and ride-hailing services, which in turn cause
greater use of single-occupancy vehicle travel.

New research from the UC Davis Institute for Transportation Studies indicates that the benefits
of telecommuting may be limited to office professionals who can work from home and are not
shared equitably with people working in trades, services, or agricultural sectors who may be
classified as “essential workers.”®3 Almost all “essential worker” classifications have been tied
to jobs that cannot engage in telework, exacerbating existing inequities in the workplace. At
the national level, the United States Bureau of Labor Statistics indicates that just 20 percent of
Black Americans and 16 percent of Latino or Hispanic Americans have jobs suitable for
teleworking, while 37 percent of Asian-Americans and 30 percent of white Americans have
telework-compatible jobs.64

61 Guynn, Jessica. "How Would You Like to Work From Home ‘Forever’? Twitter is Encouraging Employees to Do
So.” USA Today. May 12, 2020. https://www.usatoday.com/story/tech/2020/05/12/twitter-work-from-home-
forever/3118879001/.

62 Bond, Victoria Pike. “Pandemic Driving Reductions Won't Reduce Greenhouse Gas Emissions Much.” UC
Riverside News web page. August 4, 2020. https://news.ucr.edu/articles/2020/08/04/pandemic-driving-
reductions-wont-reduce-greenhouse-gas-emissions-much.

UC Riverside School of Business. “"COVID-19, Commuting, and Clean Air: A Look at Pandemic-Era Mobility and
Transportation Emissions in California.” July 2020. https://ucreconomicforecast.org/wp-
content/uploads/2020/08/Mobility_Emissions_COVID19_CEFD_White_Paper_August_2020.pdf.

63 Matson, Grant et al. “Longitudinal Analysis of COVID-19 Impacts on Mobility: An Early Snapshot of the
Emerging 2 Changes in Travel Behavior,” University of California, Davis, Institute for Transportation Studies. Pre-
publication draft shared by author.

64 Curry, Melanie. “What Benefits Telecommuting May Bring Are Still Very Much Unknown.” StreetsBlogCal.
August 4, 2020. https://cal.streetsblog.org/2020/08/04/what-benefits-telecommuting-may-bring-are-still-very-
much-unknown/.
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Setting a Course for Zero Emissions

To meet California’s ambitious clean transportation goals, the state has developed goals and
milestones to outline its mission to decarbonize the transportation sector and provide global
leadership in clean transportation policy.

Some opportunities for reducing emissions from transportation can focus on improving the
efficiency of the current vehicle stock. Replacement tires are a notable contributor to GHG
emissions from transportation. Low-rolling resistance tires are often found in new cars, but
replacements do not always have this feature. Increasing the market uptake of low-rolling
resistance tires in the replacement tire market is expected to improve the fuel economy of
internal combustion engine (ICE) vehicles as well as allow for longer ranges for ZEVSs, resulting
in net savings for consumers and substantial declines in emissions.5°

Major changes to transportation emissions will require a focus on future vehicle deployment.
In this regard, ZEVs are necessary to meet the state’s goal of carbon neutrality by 2045 as set
by Executive Order B-55-18.%6 Other laws and executive orders support this goal, including
Executive Order N-79-20, which sets a 100 percent ZEV target for new passenger vehicle sales
by 2035 and a 100 percent ZEV operations target for MD and HD vehicles in the state by 2045.
A variety of zero-emission vehicle types are available to fill this need. Figure 12 below provides
a visual categorization of ZEVs.

65 Natural Resources Canada. 2018. Market Analysis Report for Passenger Car Replacement Tires in Canada.
https://www.nrcan.gc.ca/energy-efficiency/energy-efficiency-transportation/resource-library/market-analysis-
report-passenger-car-replacement-tires-canada/21805.

66 Executive Order B-55-18. https://www.ca.gov/archive/gov39/wp-content/uploads/2018/09/9.10.18-Executive-
Order.pdf.
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Figure 12: Categories of ZEVs

Zero-Emission Vehicle

(ZEV)
Plug-In Electric Vehicle Fuel Cell Electric Vehicle
(PEV) (FCEV)
Plug-In Hybrid Electric Vehicle Battery-Electric Vehicle
(PHEV) (BEV)

(May have emissions from
combustion drivetrain, but may
operate as an electric vehicle with
no emissions)

Credit: CEC

California needs focused attention on transportation policies and regulations, as they are
crucial to accelerating the transformation of the transportation sector to ZEVs. Moreover, these
initiatives contribute to a reliable network of charging infrastructure and hydrogen fueling
stations and ultimately improved public health. Further, even when all new passenger cars
sold in 2035 are ZEVs,®’ it will take a long time to transform the vehicle fleet. Nearly 15
percent of the passenger vehicle stock will be gasoline-powered in 2045, by which time
California must achieve carbon neutrality to help prevent the worst impacts of

climate change.% VMT reduction must be a part of the state’s strategy to reduce
transportation emissions. To ensure these changes meet the needs of all Californians, equity
must also be a cornerstone in the state’s clean energy policies, with engagement from regional
and local stakeholders throughout this transportation revolution.

Table 1 summarizes the major California policies and milestones for reducing GHG emissions,
reducing criteria pollutant emissions and increasing ZEV deployment within the state.

67 CARB treats PHEVs as separate from ZEVs. As of 2020, the CEC has treated PHEVs as a category of ZEV.

68 CARB. 2020 Mobile Source Strategy. Discussion Draft. p. 59. https://ww2.arb.ca.gov/sites/default/files/2020-
11/Draft_2020_Mobile_Source_Strategy.pdf.
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Table 1:

GHG, Fuel, and Air Quality Goals and Milestones

Policy Origin Objectives Goals and Milestones
. » Reduce GHG emissions to 40 percent below 1990
Senate Bill 32 Reduce GHGs levels by 2030
' Reduce GHGs. | » Directed the state metropolitan planning
Senate Bill 375 Reduce VMT . organizations to create strategies to reduce VMT and
carbon emissions
Low Carbon Fuel » Reduce carbon intensity of transportation fuels in
OWStar d°” g ue Reduce GHGs California by 20 percent by 2030
anaar > Increase ZEV Infrastructure
Increase ZEVs,
. Reduce Criteria | » Increase the deployment of plug-in hybrid, battery,
ZEV Regulation Pollutants, and fuel cell electric vehicles
Reduce GHGs
» Reduce GHG emissions from the transportation
E tive Ord Increase ZEVs sector to 80 percent below 1990 levels by 2050
x%c:évzem; er and ZEV > Infrastructure to accommodate 1 million electric
I infrastructure vehicles by 2020
» 1.5 million electric vehicles by 2025
| ZEV » 5 million ZEVs by 2030
Executive Order ”CFG?EEV S | » 250,000 electric vehicle chargers, including 10,000
B-48-18 I fan direct current fast chargers, and 200 hydrogen
nirastructure refueling stations by 2025
Executive Order , » Achieve carbon neutrality by 2045 and negative
B-55-18 GHG Reduction |~ gmissions thereafter
| tive Cl II;C(;easeCZ.EV.s, » 100 percent of all new transit buses will be zero-
nnovative Llean educe Criteria emission by 2029; all operating buses will be zero-
Transit Rule Pollutants, emission by 2040
Reduce GHGs
Increase ZEVs, | » 55 percent of Class 2b-3 truck sales, 75 percent of
Advanced Clean Truck | Reduce Criteria Class 4-8 straight truck sales, and 40 percent of
Rule Pollutants, truck tractor sales must be zero-emission
Reduce GHGs trucks/chassis by 2035
» 100 percent of new passenger vehicle sales must be
Increase ZEVs zero emission by 2035
Executive Order and ZEV » Where feasible, 100 percent medium- and heavy-
N-79-20 Infrastructure, duty ZEVs operating in the state by 2045, and by
Reduce GHGs 2035 for drayage trucks and off-road vehicles and
equipment
Credit: CEC

To advance the policy initiatives above, state agencies such as the CEC, CARB, and the
California Public Utilities Commission (CPUC), as well as regional agencies like the air quality
management districts, administer various grant and funding opportunities or enable programs
that support the transition to ZEVs. These agency programs support the investment in
research, development, demonstration, and market assistance to promote zero-emission
transportation technologies, infrastructure, equity, workforce development, and
manufacturing. The Clean Transportation Program, established by Assembly Bill 118 (Nufez,
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Chapter 750, Statutes of 2007), is one such program. The Clean Transportation Program is
administered by the CEC and has funded nearly $900 million through September 2020 to
various projects and initiatives to help the state meet its clean energy and climate goals.®®

The Electric Program Investment Charge (EPIC) is another funding program dedicated to clean
energy research administered mainly by the CEC, with 20 percent of funds being managed by
the three largest investor-owned utilities: Pacific Gas and Electric Company (PG&E), San Diego
Gas & Electric Company (SDG&E), and Southern California Edison Company (SCE). EPIC
provides more than $130 million annually to various clean energy opportunities, including
transportation electrification.”® In 2019, the program provided $33 million in funding toward
transportation electrification, with another $23 million drawn from match and leveraged
funding toward projects on advanced battery development, EV deployment tools, and vehicle-
grid integration.”!

Other state agency programs play a large role in providing incentives for clean transportation
development and commercial deployment. CARB's funding for clean transportation peaked in
fiscal year (FY) 2017-2018 at $560 million with a mix of cap-and-trade proceeds and Air
Quality Improvement Program (AQIP) funds, declining to about $450 million annually for the
next two fiscal years.”? The FY 2020-2021 funding plan includes just $28.6 million authorized
to date in AQIP funding. The Governor’s proposed 2021-2022 budget recommends $465
million in cap-and-trade funding to support deployment of zero-emission vehicles.”® This
proposed funding will need to be authorized by the State Legislature before the start of the

69 For a more detailed accounting of Clean Transportation Program investments, see the 20202023 Clean
Transportation Investment Plan. https://efiling.energy.ca.gov/getdocument.aspx?tn=235807

70 Electric Program Investment Charge web page. htps://www.energy.ca.gov/programs-and-
topics/programs/electric-program-investment-charge-epic-program.

71 Doughman, Pamela. 2020. Electric Program Investment Charge 2019 Annual Report. California Energy
Commission. Publication Number: CEC-500-2020-009-CMF. https://ww2.energy.ca.gov/2020publications/CEC-
500-2020-009/CEC-500-2020-009-CMF.pdf.

72 CARB. Discussion Document. Fiscal Year 2020-2021 Funding Plan for Clean Transportation Incentives.
September 29, 2020. https://ww2.arb.ca.gov/sites/default/files/2020-09/fy2021_fp_dis.

Note that these figures do not include CARB’s more traditional funding programs such, as Carl Moyer and the
Community Air Protection Program.

73 State of California. 2021-2022 Governor’s Budget. Budget Summary Chapters, Climate Change. January 8,
2021. http://www.ebudget.ca.gov/budget/2021-22/#/BudgetSummary.
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2021-2022 Fiscal Year. Among its other incentive programs, CARB administers two popular
programs that provide purchase subsidies for zero- and low-emission cars, trucks, and buses.
The Clean Vehicle Rebate Project provides incentive funding for passenger vehicles, and the
Hybrid and Zero-Emission Truck and Bus Voucher Incentive Project provides incentive funding
for MD and HD buses and trucks. Both programs are oversubscribed, showing the ongoing
demand and need for program funding.”*

CARB administers a suite of programs targeting low-income and disadvantaged communities
called Clean Transportation Equity Investments. Programs like Clean Cars 4 All and the
Enhanced Fleet Modernization Program are designed to provide additional incentive support to
low-income consumers to encourage retirement and scrappage of older, high-polluting internal
combustion engine vehicles and purchase of new or used ZEVs. These programs are also
funded by cap-and-trade auction proceeds, for which Fiscal Year 2020-2021 funding has not
yet been approved.”?

Recommendations

e The state should invest in additional research to understand the trends more
thoroughly toward and potential for enduring changes in travel behavior. The
sharp drops in vehicle miles traveled from the early months of the COVID-19 pandemic
provided a unique opportunity to assess the potential for dramatic changes in travel
behavior and travel energy demand.

o State agencies, local jurisdictions, and, where possible, private businesses
should evaluate and consider instituting telecommuting options for their
workforces to help reduce vehicle miles traveled. In particular, the California Air
Resources Board (CARB) should evaluate telecommuting programs as potential
transportation control measures for reducing criteria emissions.

e To achieve the target of 100 percent zero-emission vehicle (ZEV) sales of light-
duty passenger vehicles by 2035, the state needs to ensure that there is a full
range of ZEV models to meet consumer preferences, particularly for larger
vehicles like sport utility vehicles, minivans, and pickups. CARB should consider
regulatory and incentive approaches to encourage the availability of larger passenger ZEV

74 CARB. 2020. The Fiscal Year 2020-2021 Funding Plan for Clean Transportation Incentives. Staff Discussion
Draft. September 19, 2020. https://ww2.arb.ca.gov/sites/default/files/2020-
09/fy2021_fp_discussion_document_0.pdf.

75 State of California. 2021-2022 Governor’s Budget. Budget Summary Chapters, Climate Change. January 8,
2021. http://www.ebudget.ca.gov/budget/2021-22/#/BudgetSummary.
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models to align with trends in consumer preferences. The state should ensure that critical
purchase incentive programs run by CARB and the air districts are sufficiently funded to
meet the sharp increases in ZEV sales needed to meet the 2035 target.

California must do more to engage and understand the local mobility and clean
transportation needs of low-income and disadvantaged communities
throughout the state and tailor state programs appropriately to meet those
needs. It is essential that state and regional agencies expand direct collaboration with
communities to better partner, listen, and understand their needs and then design
programs to address these barriers. Testimony from members of the Disadvantaged
Communities Advisory Group (DACAG), established by Senate Bill 350, identified the need
to develop additional approaches and best practices to identify community benefits,
advance equity, and expand inclusion.

The state should explore all opportunities to reduce oxides of nitrogen (NOXx)
emissions from medium-duty (MD) and heavy-duty (HD) vehicles that are
registered outside California but operate within the state. California has NOx
attainment challenges that are driven by emissions that are predominantly from sources
where the U.S. Environmental Protection Agency is the primary regulator.
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CHAPTER 2
The Road Ahead: Disruptive Changes to Mobility
and Economic Growth

Three Revolutions: Electrification, Automation, and Shared
Mobility Services

A series of new technologies — electrified transportation, vehicle automation, and shared
mobility services — are converging to create potentially disruptive changes in the
transportation system. Professor Daniel Sperling at the University of California, Davis (UC
Davis), Institute for Transportation Studies identifies these technology trends as the “Three
Revolutions.” If these three interdependent trends evolve in accordance with a best-case
scenario, California could foster more sustainable and equitable transportation systems while
reducing transportation greenhouse gas (GHG) emissions by 80 percent. To the contrary, if
these three trends are not strategically managed by governments and other key stakeholders,
they could exacerbate many of the state’s most serious transportation issues, including
increases in vehicle miles traveled (VMT), congestion, fuel use, and vehicle emissions.”®

The best-case “Blue Skies Scenario” denotes a future with economic benefits from lower
transportation costs, reduced reliance on vehicles, reduced transportation emissions, and more
efficient transportation systems. This scenario is achieved through the increased use of zero-
emission vehicles, vehicle automation, the support of micromobility options, and improved
shared ride-hailing services.

The worst-case "Dirty Skies Scenario” denotes a future suffering from higher levels of VMT and
roadway congestion, increased use of fossil fuels, and corresponding increases in GHG and
criteria pollutants. In this scenario, autonomous “ghost vehicles” (empty driverless cars) that
clog urban streets, noncoordinated use of electric chargers that disrupt grid efficiency, and
disparities in mobility services increase. Furthermore, accessibility to clean transportation jobs
in disadvantaged and low-income communities remain limited.

76 Sperling, Daniel. University of California, Davis, Institute for Transportation Studies. 7hree Revolutions:
Steering Automated, Shared and Electric Vehicles to a Better Future. Island Press. 2018.
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Figure 13: Future Mobility Scenarios for Three Revolutions

Future Mobility:
“Blue Skies” or “Dirty Skies”?
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* Everybody shares intelligent Robocars increase congestion
vehicles and vehicle miles traveled

The future will largely be shaped by the policies that are developed today...

Credit: Based on graphic developed by UC Davis Institute for Transportation Studies

Transportation Electrification

Vehicle markets, within the state and globally, have increasingly made electric vehicles
available for consumers. The market share of fuel cell and battery-electric vehicles has grown
and will continue to grow as the technology and infrastructure develop. These two
technologies and related infrastructure are key to moving toward the “Blue Skies” scenario as
they provide a clean alternative for conventional internal combustion engine (ICE) vehicles.
Government incentives and regulations support transportation electrification to aid this
transition, especially to avoid added emissions from ICE vehicles in shared mobility and vehicle
automation.

Chapters 3 through 6 of this report prominently discuss vehicle electrification.

Shared Mobility and Ride-Hailing

As a result of increased municipal public-private partnerships and the rise of shared mobility
applications, various forms of shared mobility have seen continued growth.”” As one of the

77 Shaheen, Susan, Ph.D. et al. U.C. Berkeley Institute for Transportation Studies. UCCONNECT. “Future of
Mobility White Paper.” 2018. https://escholarship.org/uc/item/68g2h1qv.
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lowest GHG options for mobility, shared-mobility options such as bike and scooter share, in
addition to mass transit and active transit, are critical for supporting this growth and are key to
achieving the Blue Skies scenario. Another part of this paradigm shift has been the growth of
ride-hailing.

Before the COVID-19 pandemic, the use of ride-hailing services offered by Uber and Lyft had
been growing rapidly for more than a decade. Globally, Uber accumulated more than 10 billion
trips through 2018, while Lyft generated 1 billion trips.”® In the United States, nearly half of
urban millennials have Uber on their smartphones.” These companies are outcompeting
traditional taxi services. For example, in San Francisco, ride-hailing trips outnumber taxi trips
by a factor of 12 to 1.89 These high use levels in urban areas indicate the improvement to
personal mobility brought through these services. Collectively, however, the growing use of
these services has translated to increases in VMT and congestion. With COVID-19, pooled
ridesharing has seen a sharp decline, and how quickly this market will recover after the
pandemic is not clear.

General ride-hailing service trends illustrate the challenges of the Dirty Skies Scenario.
According to research from the Union of Concerned Scientists, private trips in fossil-fueled
ride-hailing vehicles generate nearly 50 percent more GHG emissions than comparable trips in
privately owned vehicles. This increase is primarily due to “deadheading,” or the empty miles
of ride-hailing drivers without a passenger in the car, which increase VMT and GHG emissions
associated with the passenger’s trip.8! Even more concerning is the increased use of ride-
hailing that displaces micromobility and active transportation, such as walking, bicycling, and
scootering. Recent research from UC Davis shows that, while use of ride-hailing services
displaces private vehicle use in urban areas, use of these services has also displaced walking
and biking by 60 percent and transit use by 70 percent. Including deadheading and the ride-

78 Presentation by Giovanni Circella, Ph.D. “Opportunities and Challenges for the 3 Transportation Revolutions.”
July 16, 2020, IEPR Workshop on the 3 Revolutions. https://efiling.energy.ca.gov/getdocument.aspx?tn=233864.

79 Ibid.

80 Don Anair et al. “"Ride-Hailing’s Climate Risks: Steering a Growing Industry Towards a Clean Transportation
Future.” Union of Concerned Scientists. 2020. https://www.ucsusa.org/sites/default/files/2020-02/Ride-
Hailing%?27s-Climate-Risks.pdf.

81 Ibid.
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hailing displacement of other transportation modes increases total GHG emissions by 69
percent.8?

For consumers who prefer ride-hailing, electrification and increased use of pooled or shared
trips are the lowest GHG options. Trips in electrified ride-hailing vehicles generate 53 percent
fewer GHG emissions than fossil-fuel vehicles. When electrification is combined with shared or
pooled ridesharing, emissions are reduced by 68 percent.®3 At present, electrification rates are
very low, with estimated use of EVs for ride-hailing at less than 1 percent.8*

The Legislature enacted Senate Bill 1014 (Skinner, Chapter 369, Statutes of 2018), which
directs the California Air Resources Board (CARB) to adopt and the California Public Utilities
Commission (CPUC) to enforce targets for GHG emissions in grams of carbon dioxide (CO.) per
passenger miles traveled and for electric VMT (eVMT) by 2021. One goal of this legislation is
to encourage shared ride-hailing services or pooled transportation network companies (TNCs)
to use driving best practices such as supporting active transport and first- and last-mile access
to complement the use of mass transit and reduce VMT. TNCs, such as Uber and Lyft, will
develop two-year implementation plans by 2022 and begin implementation and compliance by
2023.8> CARB will consider proposed eVMT targets in spring 2021.

Lyft announced in June 2020 that it was committing to electrifying 100 percent of its fleet by
2030.86 Uber announced in September 2020 that it would commit to electrifying its urban
fleets in the United States, Canada, and Europe by 2030 and committed to full global
electrification by 2040.8”

82 Ibid.
83 Ibid.

84 Fleming, Kelly, and Mollie Cohen-D’Agostino. “Policy Pathways to TNC Electrification in California.” UC Davis
Institute for Transportation Studies. National Center for Sustainable Transportation Issue Paper. May 2020.
https://policyinstitute.ucdavis.edu/wp-content/uploads/TNC-Electrification_May2020-v2.pdf.

85 CARB. 2019. Senate Bill 1014 Clean Miles Standard. 2018 Base-Year Emissions Inventory Report.
https://wwz2.arb.ca.gov/sites/default/files/2019-12/SB%201014%20-
%20Base%?20year%20Emissions%20Inventory_December_2019.pdf.

86 Lyft. “Leading the Transition to Zero Emissions: Our Commitment to 100% Electric Vehicles by 2030.” Lyft
Blog. June 17, 2020. https://www.lyft.com/blog/posts/leading-the-transition-to-zero-emissions.

87 Khosrowshahi, Dara. “Driving a Green Economy.” Uber Newsroom. September 8, 2020.
https://www.uber.com/newsroom/driving-a-green-recovery/.
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Automation

The technical development and eventual sales of automated vehicles (AVs) may be the most
disruptive trend of the Three Revolutions. AVs have the potential to radically change the way
vehicles are used for mobility. With the adoption of significant, vision-driven policy drivers, AVs
can substantially improve the efficiency of transportation, including reduced VMT and
emissions, improved safety, improved convenience for travelers, and improved equity
outcomes. Without such policy safeguards, the “Dirty Skies” scenario of higher VMT, more
congestion, increased emissions, and growing marginalization of disadvantaged communities
becomes more likely.88

Researchers anticipate that AVs could become commercially available between 2025 and
2035.8% The California Department of Motor Vehicles (DMV) began providing permits for AV
testing in 2014 through its Autonomous Vehicle Tester Program to enable AV research and
development. As of January 2021, the California DMV has provided 57 manufacturers
autonomous vehicle testing permits (with a driver), with six holding permits for driverless
testing.?°

As of November 2020, the CPUC developed regulations for AV use in California through its
Order Instituting Rulemaking on Regulations Relating to Passenger Carriers, Ridesharing, and
New Online Enabled Transportation Services.®! This regulation would establish two
autonomous vehicle programs that allow companies to charge fares for providing passenger
service and shared rides. Permit holders for either the “Drivered Autonomous Vehicle

88 Governor’s Office of Planning and Research. Statement on Automated Vehicles. OPR Website.
https://opr.ca.gov/planning/transportation/automated-vehicles.html.

89 Rodier, Caroling, Ph.D. UC Davis Institute for Transportation Studies. National Center for Sustainable
Transportation White Paper. “Travel Effects and Associated Greenhouse Gas Emissions from Autonomous
Vehicles.” 2018. https://escholarship.org/uc/item/9g12v6rQ.

90 DMV webpage. “Autonomous Vehicle Testing Permit Holders.” Accessed November 16, 2020.
https://www.dmv.ca.gov/portal/vehicle-industry-services/autonomous-vehicles/autonomous-vehicle-testing-
permit-holders/.

91 CPUC. Order Instituting Rulemaking on Regulations Relating to Passenger Carriers, Ridesharing, and New
Online-Enabled Transportation Services. CPUC Rulemaking 12-12-011.
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Deployment Program” or the “Driverless Autonomous Vehicle Deployment Program” have
requirements including data reporting and safety planning.®?

The CPUC establishes four main goals for these programs:

1. Protect passenger safety.
2. Expand the benefits of AV technologies to all of California’s communities.

3. Improve transportation options for all, particularly for disadvantaged communities and
low-income communities.

4. Reduce GHG emissions, criteria air pollutants, and toxic air contaminants, particularly in
disadvantaged communities.

California: An Epicenter of the Three Revolutions

If California were a country, it would be the third-largest market for ZEVs in the world, after
China and the United States as a whole. As of December 2020, Californians have cumulatively
purchased more than 800,000 ZEVs (as shown in Figure 14),% while ZEV sales in the rest of
the United States totaled roughly 980,000.%¢ Sales of ZEVs in California have steadily increased
since 2010 and comprised 8 percent of the new light-duty vehicle market in 2020. See
Chapters 3 and 5 for a discussion of battery-electric and fuel cell electric vehicle sales trends.

92 CPUC. Order Instituting Rulemaking on Requlations Relating to Passenger Carriers, Ridesharing, and New
Online-Enabled Transportation Services.
https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M351/K407/351407361.pdf.

93 California ZEV sales data are based upon CEC analysis of data from the California Department of Motor
Vehicles. Accessed December 1, 2020. https://www.energy.ca.gov/data-reports/energy-insights/zero-emission-
vehicle-and-charger-statistics.

94 Link to California and United States electric car sales data on Veloz's web page. https://www.veloz.org/wp-
content/uploads/2021/02/Q4_2020_Dashboard_PEV_Sales_veloz.pdf.
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Figure 14: Cumulative Sales of New ZEVs in California
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California companies are also global leaders for the three Revolutions. A CALSTART study
estimates that the ZEV industry in California employs roughly 70,000 people.® Taking a
broader view of the electric vehicle (EV) “ecosystem,” including categories such as professional
services and construction, the Los Angeles County Economic Development Corporation
estimates 276,000 EV-related or supporting jobs.?® The CALSTART study also identifies more
than 360 unique companies in at least 419 different locations involved in the ZEV supply chain
in California. With electric vehicles as the number one export in 2020 for the entire state, ZEVs
are an increasing share of the state’s economy.?” CEC staff have also identified 34 ZEV and
electric vehicle service equipment (EVSE) manufacturers, which have a combined market
capitalization of over $500 billion.

In addition to the direct ZEV economic ecosystem, there are the benefits from increasing ZEV
use. The lower operating costs of ZEVs save money for drivers, and the use of electricity as a
fuel redirects economic activity to more in-state services, bolstering the statewide economy

95 CALSTART. 2021. CALSTARTs California ZEV Job Study. https://calstart.org/wp-content/uploads/2021/02/CA-
ZEV-Jobs-Study-Final-0203.pdf.

96 Markle, Lawren. LAEDC Report: California and SoCal EV Industry is Growing, Giving Region Global Competitive
Advantage. Los Angeles County Economic Development Corporation web page. March 1, 2020.
https://laedc.org/2020/03/01/laedc-ev-industry-report/.

97 US Census Bureau. 2021. State Exports from California. https://www.census.gov/foreign-
trade/statistics/state/data/ca.html.
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and reducing dependence on oil imports. A recent economic forecast on the benefits of
widespread transportation electrification from NEXT 10 finds that California's Gross State
Product could grow over a baseline scenario by an additional $82 billion to $134 billion by
2030, resulting in an additional 394,000 to 530,000 jobs from the stronger economy.?8

Two of the biggest global TNCs, Lyft and Uber, are headquartered in California. These
companies have changed the landscape of transportation and the reliance on vehicle
ownership, with opportunities for fleet automation and electrification in the future. As noted
earlier, both companies have committed to electrifying their U.S. operations by 2030, and
CARB is developing the Clean Miles Standard regulation that will set targets that TNCs must
meet to reduce GHGs and, over time, electrify their fleets.

Two California-based companies that are integrating all three revolutions from the get-go are
Cruise and Zoox. The once Californian start-up, Cruise is developing in each of the areas of the
three revolutions and seeks to release a fleet of autonomous EVs and shuttles for ride-hailing.
General Motors plans to contribute $20 billion to Cruise’s autonomous and EV programs, and
Cruise is waiting for approval of a 2018 request from the National Highway Traffic Safety
Administration to launch its “fleet of vehicles without steering wheels or pedals.”® Similarly,
Zoox is a Californian start-up focusing on developing autonomous electrified mobility with
more than 1,000 employees.'® Zoox was recently acquired by Amazon to reduce the
company'’s overall carbon footprint, suggesting a push to automize product deliveries. How
Zoox will do so remains uncertain, given its stated focus on the “autonomous ride-hailing
experience.”% Companies like these have the potential to push the envelope for the role of
future autonomous transportation, particularly in the ride-hailing and logistics spaces, where
operations provide a good opportunity for the use of artificial intelligence.

98 Next 10. 2020. Jlean Transportation: An Economic Assessment of More Inclusive Vehicle Electrification in
CGalifornia. https://www.next10.org/sites/default/files/2020-01/clean-transportation-ev-benefits-final. pdf.

99 Hall, Kalea. "GM’s Cruise ‘Making Progress’ on Self-Drive Technology.” 7he Detroit News. June 16, 2020.
https://www.detroitnews.com/story/business/autos/general-motors/2020/06/16/gms-cruise-making-progress-
self-drive-technology/3197539001/.

100 Schubarth, Cromwell. “Amazon Primed to Hit Brakes on $1.3B Zoox Purchase if Too Many Employees Bail.”
Silicon Valley Business Journal. July 9, 2020. https://www.bizjournals.com/sanjose/news/2020/07/09/amazon-
zoox-purchase-terms-employee-stock-options.html.

101 Osborne, Charlie. "Amazon Acquires Self-Driving Startup Zoox.” ZD Net. June 26, 2020.
https://www.zdnet.com/article/amazon-to-pay-over-1-billion-to-secure-self-driving-startup-zoox-report/.
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As California sets more aggressive targets to electrify transportation and reduce VMT, it will
increase the incentive for companies in California and beyond to help the state reach the “blue
skies” scenario of reduced emissions, better livability in cities, and reduced congestion.

Economic Recovery and ZEV Workforce Opportunities

In the midst and aftermath of the COVID-19 pandemic, zero-emission mobility can play a key
role in California’s economic recovery and development. The burgeoning ZEV industry creates
an opportunity for “high-road jobs” and economic recovery for the state.'%? For example, a
2018 report from the Luskin Center for Innovation at the University of California, Los Angeles,
modeled the job benefits of the state’s $2.2 billion in climate investments between 2013 and
2016. The study found that the $2.2 billion directly supported 19,700 jobs and indirectly
supported an additional 55,900 jobs from the private sector’s $6.4 billion in matching
investments. The study estimates nearly 9 new jobs per each million invested, plus nearly 25
additional jobs from induced private-sector investments.1%3

California must deploy additional ZEV infrastructure to support its ZEV and clean air goals. The
build-out of infrastructure creates good jobs and is fundamental to the longer-term transition
to an electrified fleet. Moreover, other employment opportunities are available for building,
maintaining, and repairing ZEVs and associated infrastructure. The workforce for an electrified
transportation economy includes a diverse set of roles with varying levels of education,
training, and experience. Many occupations will require specialized training or work
experience, particularly in manufacturing, electrical contracting, and maintenance.

In accordance with Assembly Bill 398 (Garcia, Chapter 135, Statutes of 2017), the California
Workforce Development Board commissioned the Center for Labor Research and Education at
the University of California, Berkeley, to study labor in the green economy.'%* The report
assesses the range of job classifications, skill sets, salaries, and working conditions in the
green energy and green transportation sectors of the state’s economy. It provides a detailed

102 “High-road jobs” are discussed in the UC Berkeley Center for Labor Research’s report Putting California on
the High Road: A Jobs and Glimate Action Plan for 2030. The report describes these jobs as those that offer
family-supporting wages, employer-provided benefits, a voice for workers, and opportunities for advancement.
(https://laborcenter.berkeley.edu/wp-content/uploads/2020/09/Putting-California-on-the-High-Road.pdf.)

103 University of California, Los Angeles. Luskin Policy Center for Innovation. 2018. Employment Benefits from
California Glimate Investments and Co-Investments. https://innovation.luskin.ucla.edu/wp-
content/uploads/2019/03/Employment_Benefits_from_CA_Climate_Investments_and_Co-investments.pdf

104 University of California, Berkeley. Center for Labor Research and Education. Putting California on the High
Road: A Jobs and Climate Action Plan for 2030. June 2020. https://laborcenter.berkeley.edu/wp-
content/uploads/2020/09/Putting-California-on-the-High-Road. pdf.
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roadmap and recommendations for creating better working conditions, higher compensation,
and a more equitable workforce for the state’s burgeoning green economy. The report
identifies four key goals:

e Create high-quality jobs.
e Prepare workers with the skills needed to adapt to and master new ZEV technologies.
e Broaden career opportunities for workers in disadvantaged communities.

e Support workers in fossil fuel industries whose jobs are at risk with retraining for high
quality jobs to promote a just transition.

The report finds that the quality of jobs created in the ZEV manufacturing sector has been
mixed. Some companies offer prevailing wages, benefits, and healthy work environments,
while other manufacturers have been reported for violations of wage, health and safety, and
worker protection rules. The report finds that unionization correlates with higher job quality
and salaries, such as at ZEV and rail manufacturing plants.

The report also stresses the need to offer incentives for “high-road” job creation in the ZEV
industry, where employers seek to be competitive by investing in their workforce (for example,
through wage standards, training, or work standards), while promoting equity. Specifically,
workforce training should allow individuals to attain high-wage jobs that allow them to support
their families, while boosting the local economy, particularly for low-income and disadvantaged
communities.

The AB 398 report provides a series of recommendations on how to leverage the state’s
substantial green transportation and energy investments to improve job quality, working
conditions, wage and benefit levels, training, and equity of opportunity with disadvantaged
members of the workforce. Some of the key strategies'® recommended in the report include
the following:

e Expand the use of community workforce agreements, which have been used
successfully in the solar power industry.

e Leverage clean transportation investments to require prevailing wages, compliance with
employment law, and health and safety standards.

e Partner with employers to develop high-value training and apprenticeship programs that
prepare workers for green careers, rather than a job that may or may not endure.

105 Zabin, Carol. 2020. Putting California on the High Road: A Jobs and Climate Action Plan for 2030. University
of California, Berkeley Labor Center. https://laborcenter.berkeley.edu/putting-california-on-the-high-road-a-jobs-
and-climate-action-plan-for-2030/.
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e Expand inclusion of disadvantaged workers into “family-supporting, career-track jobs.”

Lastly, the AB 398 report recommends strategies and plans to ensure a “just transition” for
workers in fossil fuel industries whose jobs may be eliminated during the transition to a green
transportation economy. Ensuring these workers have access to education and job
opportunities for a clean energy economy is a high priority for the report.

There must be a focus on offering incentives for high-road job creation in the ZEV industry,
where employers seek to be competitive by investing in their workforce (through wage
standards, training, work standards, and so forth), while promoting equity.1% Specifically,
workforce training should allow individuals to attain high-wage jobs that allows them to
support their families while boosting the local economy, particularly for low-income and
disadvantaged communities.

There are opportunities to incorporate equity and recovery for all communities and foster
greater workforce development as the three revolutions expand. On August 19, 2020, the CEC
hosted an IEPR workshop to explore where gaps in clean transportation equity and workforce
exist and potential solutions for closing them, while supporting economic recovery.'%” The
workshop discussion pointed out that one of the worst effects of the pandemic has been the
creation of a new pipeline of impoverished Californians that are now trying to rebuild their
lives.1%8 This effect has been especially true for those in disadvantaged communities and
minority communities. Two further takeaways from the workshop were the need for new
approaches to meet the needs of disadvantaged communities and promote awareness of and
opportunities for clean technologies and jobs.

Solutions for recovery and development in disadvantaged communities must not use a one-
size-fits-all approach. There should be flexible planning and ground-level problem solving that
work with local stakeholders to better understand the local context. Moreover, the new
paradigm of developing zero-emission mobility and workforce development is more than just
providing resources or more zero-emission vehicle technologies. It also must address any
shortages in local education and increase awareness of opportunities as the industry continues
to grow. This new model requires collaboration with local communities that values equity in

106 Ibid.

107 August 19, 2020, IEPR Workshop in Clean Transportation Equity, Jobs, and Economic Recovery. Materials can
be found on the CEC web page. https://www.energy.ca.gov/event/workshop/2020-08/session-1-clean-
transportation-equity-jobs-and-economic-recovery.

108 Ibid.
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scaling ZEVs. More effort should be placed in establishing local partnerships and a pathway for
the growing zero-emission mobility job market.1%°

In addition to supporting ZEV market development, more investment is needed to support the
ZEV job market. Accordingly, the CEC adjusted its most recent Clean Transportation Program
Investment Plan to earmark $10 million to fund “Recovery and Reinvestment.” This funding
allocation is focused on economic recovery and resiliency in response to COVID-19 impacts
and on leveraging public and private capital to promote job creation.!10

109 Ibid.
110 CEC web page for the 2020-2021 Investment Plan Update Proceeding.

https://www.energy.ca.gov/programs-and-topics/programs/clean-transportation-program/clean-transportation-
program-investment-5.
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KIGT and Workforce Training

Another key piece for bringing clean transportation jobs to communities most in need is
through job training and workforce reentry. One example of a company that supports
this effort is KIGT, a vertically integrated, smart-charging station manufacturer for EVs,
with the goal of bringing EV job opportunities to low-income and disadvantaged people
and those who were incarcerated. Collaborating with the Los Angeles Cleantech
Incubator, KIGT launched the Electric Vehicle Network Technician Program to provide
students from underserved communities with “job training and job placement
opportunities in the Electric Vehicle Charging Industry,” including individuals that have
been recently incarcerated.!!! This program connects individuals to opportunities to
make a living and become part of the growing EV industry. Further efforts like this are
important for a more equitable path to economic recovery.

KIGT also highlights the innovative work supported through two CEC-funded initiatives:
CalTestBed, a voucher program that connects entrepreneurs to a statewide network of
testing facilities; and Cleantech San Diego, a member of the CEC’s regional energy
innovation network that provides key resources, mentoring, and services to
entrepreneurs.

At the state level, California passed Assembly Bill 841 (Ting, Chapter 372, Statutes of
2020), which continues funding the Electric Vehicle Infrastructure Training Program
(EVITP). This program provides a comprehensive curriculum to train and certify
installers for ZEV infrastructure. This bill also increases the need for EVITP certification
for state-funded or approved installation projects.!!?

111 KIGT web page on the Electric Vehicle Network Technician Training Fellowship Program.
https://www.kigtinc.com/single-post/2020/01/22/Electric-Vehicle-Network-Technician-EVNT-Training-Fellowship-
Program.

112 Assembly Bill 841 (Ting, Chapter 372, Statutes of 2020).

https://leginfo.legislature.ca.gov/faces/billTextClient.xhtmI?bill_id=201920200AB841.
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Taking Advantage of In-State Raw Materials for ZEV Battery Manufacturing

A ZEV-related opportunity for economic development lies in California's emerging lithium
extraction industry. The state is home to vast lithium deposits and could meet a significant

portion of the world’s lithium demand. As the global demand for lithium has grown because of
the transition away from fossil fuels and toward batteries for energy storage, harnessing this
natural capital to power a carbon-neutral economy and job growth holds promise for economic

development. According to the National Renewable Energy Laboratory, the Imperial Valley
alone may have the potential for $860 million in annual revenues, leading many to dub the
location “Lithium Valley.”!3 To invest in this opportunity, through its EPIC research program,
the CEC has granted nearly $8 million to support lithium extraction technologies using the

lithium-rich geothermal brine from geothermal power generation.* Furthermore, to assess

the social, economic, and environmental consequences of this industry, the California
Legislature passed Assembly Bill 1657 (Garcia, Chapter 127, Statutes of 2020). This legislation
designates the CEC to establish a blue-ribbon commission on lithium extraction in California.!®

Recommendations

The California Energy Commission (CEC) should monitor and assess the energy
and emissions effects of the three revolutions in California. This assessment should
be incorporated into the CEC's transportation energy forecasts and energy demand
scenarios. See the 2020 Integrated Energy Policy Report Update, Volume III on forecasting
for more information on plans to assess the three revolutions as part of future work.

The state should ensure that autonomous vehicle technology and services
minimize emissions, promote cost savings, and benefits disadvantaged
communities. This recommendation would require deploying more electric vehicles, sizing
vehicles appropriately, developing best practices for vehicle operation, and addressing
community input.

In consultation with the Governor’s Office for Business and Development, the
CEC should support the zero-emission vehicle (ZEV) industry and ZEV

113 CEC press release. “"Geothermal, Lithium Recovery Projects Get Boost From California Energy Commission.”
May 13, 2020. https://www.energy.ca.gov/news/2020-05/geothermal-lithium-recovery-projects-get-boost-
california-energy-commission.

114 CEC web page for Business Meetings. https://www.energy.ca.gov/proceedings/business-meetings.

115 Assembly Bill 1657 (Garcia, Chapter 127, Statutes of 2020).
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtmI?bill_id=201920200AB1657.

54



infrastructure supply chains in the state. This recommendation will include workforce
training targeted for electric vehicle industry needs to increase clean transportation job
opportunities for disadvantaged and low-income communities.
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CHAPTER 3
Plug-in Electric Vehicles (PEVs): Innovation,
Decreasing Costs, and Market Growth

Light-Duty PEV Sector on the Rise

Global Industry Outlook is Positive, but More State Policy Innovation is
Necessary

In early 2021, vehicle manufacturers and state and federal policy makers demonstrated a
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