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California’s Bold Climate Actions

Executive Order 

• 100% of new passenger 
car and truck sales will 
be ZEV by 2035

• 100% of medium-
duty/heavy-duty vehicles 
will be ZEV by 2045, 
where feasible

• 100% of drayage trucks 
will be ZEV by 2035

• 100% of off-road 
vehicles and equipment 
will be ZEV by 2035

Governor’s Budget

• Governor Newsom’s 
Proposed 2021-22 State 
Budget

• $1.5 billion ZEV package

• $1 billion towards 
infrastructure

• $465 million for targeted 
vehicle rebates

• $50 million to green the 
CA fleet
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First, just to provide some context, there are a lot of very exciting things happening in California in zero-emission vehicles.
Governor Newsom recently enacted Executive Order N-79-20, which requires:
All new passenger vehicles, existing drayage trucks, and off-road vehicles and equipment to be zero-emission by 2035.
And all medium- and heavy-duty vehicles to be zero-emission by 2045.
The Governor’s Executive Order expanded upon our existing targets, which included:
1.5 million zero-emission vehicles on the road by 2025, and 5 million zero-emission vehicles on the road by 2030. 





Light-Duty ZEV Trajectories
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And we have been making good progress on the vehicle side, as you can see in this slide. 
This graph gives you a sense of where we are in terms of zero-emission vehicle adoption, and where we need to go to meet our policies. 
The green triangles show our 1.5 and 5 million targets, and the green star shows the Governor’s executive policy goals equaling about 8 million zero-emission vehicles.
The blue line reflects the CEC’s transportation demand forecast based on current vehicle sales.
While the yellow line shows where we will need to go based on our aggressive policy goals. 
The fact that there is a difference between the two means that we need stronger approaches to address hurdles to ZEV adoption. 




ZEVs Need Infrastructure

Charging Related
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20%

22%

37%

47%

49%

58%

Risk of Overwhelming the Electric Grid

Not Enough Performance Capability

Not Enough Variety in Models

Cost to Service and Repair the Engine

Initial Vehicle Costs

Low Availability of Charging Stations

Running out of Power

Consumer Concerns for Purchasing a Battery Electric Vehicle

Data Source: Volvo Car USA/The Harris Poll

Public Perception of Widespread and Easy Charging Infrastructure Is Also Key to ZEV Uptake
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Infrastructure is a key factor here, as prospective car buyers’ largest concern is being able to reliably charge a zero-emission vehicle. This is especially true for those that do not have reliable home charging, which often occurs in multi-family housing.
When looking at consumer concerns for purchasing a battery electric vehicle, a recent survey found that lack of infrastructure is one of the biggest concerns of consumers in relation to zero-emission vehicle adoption.





Clean 
Transportation 
Program 
Investments
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To date, under its Clean Transportation Program, the CEC has provided over $180 million to fund over 11,000 chargers. 
Additionally, the CEC released over $100 million in solicitations this past summer to fund medium-duty/heavy-duty (MD/HD) ZEV infrastructure. 
I would also like to briefly mention that we have been doing a lot of work in hydrogen refueling infrastructure, as well, to meet ZEV goals; however, that is not what I am focusing on today. 
CALeVIP is the largest CEC funding program for light-duty charging infrastructure.
In addition, this year the CEC is starting a complementary block grant project for MD/HD ZEV infrastructure.
CEC has also funded charging to ensure that along major corridors, there is fast charging at least every 50 miles, and in most places, no more than 25 miles between fast chargers. 
This network is nearly complete and should give EV drivers confidence they’ll be able to move around the state.  




Projected 2030 Charger Counts to Support 5 Million 
and 8 Million Light-Duty Zero-Emission Vehicles
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However, CEC models project that California will need 968,000 shared private and public chargers in 2030 to support 5 million light-duty ZEVs, and over 1.5 million chargers to support 8 million light-duty ZEVs. 




Medium- and Heavy-Duty Vehicle 
Infrastructure

• CARB’s Draft 2020 Mobile Source Strategy projects the state will need 
180,000 medium- and heavy-duty ZEVs in 2030 to achieve climate and air 
quality goals and comply with Executive Order N-79-20.

• Preliminary modeling suggests 157,000 DC fast chargers will be needed, of 
which 141,000 are 50 kW and 16,000 are 350 kW.

• Although there is timing variation in energy demand among vehicle types 
and uses, this charging network corresponds with a load in excess of 2,000 
MW around 5 p.m. on a typical weekday.

• More granular data can help reduce uncertainty in future iterations of the 
model.
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Additionally, in the medium- and heavy-duty sector, preliminary modeling suggests that 157,000 DC fast chargers will be needed.
These chargers will require a high amount of power, ranging from 50kW all the way up to 350kW.
For context, the average light-duty Level 2 charger is about 10kW, so the amount of power needed, along with the time it will take to make the necessary upgrades to get power to sites could be significant. 



Counting Chargers

Including in Low-income Communities (SB 1000)

Electric Vehicle 
Infrastructure 
for Road Trips
(EVI-RoadTrip)

Medium- and 
Heavy-Duty EV 
Infrastructure 

Load, Operation, 
and Deployment

(HEVI-LOAD)

Electric Vehicle 
Infrastructure 
Projections
(EVI-Pro 2)

Off-Road, Port 
and Airport 

Electrification

Make-Ready Electrical Equipment (Community-Centric Plans, Building Codes, and Grid Evaluation)

Widespread 
Infrastructure for 
Ride-hailing EV 

Deployment
(WIRED)

Road and Highway Electrification Other EVs

Existing 
Chargers

Future 
Chargers

Charging Hardware and Software (Equipment Components, Standards, and Interoperability)

Other Programs to Accelerate the Adoption of Electric Vehicles (Incentives, Investments, and Others)

Other CEC Activities
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�Aside from funding chargers, the CEC is also conducting a number of analyses to assist California in addressing barriers and better meeting its ZEV goals.
SB 1000 directs the CEC to assess whether plug-in electric vehicle charging infrastructure is disproportionately deployed by population density, geographical area, or population income level. Staff released its first report in December 2020 and will continue to conduct infrastructure deployment assessments year-after-year to inform CTP investments and public deployment. 
Additionally, the CEC has published the AB 2127 report, which considers the current status of charging infrastructure, as well as the future need for it. 
The existing chargers section covers CEC tracking of current and planned installations. 
The future chargers section covers several quantitative charging infrastructure demand models that the CEC has developed through contracts. 
EVI-Pro 2 covers general light duty electrification; 
RoadTrip covers long distance trips; 
WIRED covers ride-hailing trips; and 
HEVI-Load covers medium- and heavy-duty electrification.
Future analysis will cover off-road, port, and airport electrification. 
Staff will continue to conduct these assessments and will publish reports with updates. 
Additional collected data, such as charger and grid upgrade costs, will be key as we continue installing infrastructure. 
These assessments will be very important to addressing key bottlenecks for meeting California ZEV goals and increasing access to EV infrastructure for all.




1. Continue public support for charger deployment. 

2. Continue the quantitative modeling efforts. 

3. Support innovative charging and financing solutions. 

4. Support local efforts to prepare for transportation electrification.

5. Ensure equitable distribution of charger deployment. 

6. Align charging with renewable generation and grid needs. 

7. Prioritize standardized charger connectors and 
communications protocols.
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Actions to Support Widespread 
Deployment of Charging Infrastructure
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As ZEV sales increase and the market moves beyond early adopters to mainstream consumers, additional public investment is essential to addressing more challenging infrastructure needs. 
It is feasible for California to meet its aggressive goals, but we will need to:
Continue public support for charger deployment, using public funds to leverage private funds, and eventually transition to a self-sustaining private market. 
Continue the quantitative modeling efforts to project the quantities, locations, and load curves of chargers needed to meet statewide travel demand, including for MD/HD vehicles. 
Support innovative charging solutions and financing mechanisms. 
Support local efforts to prepare and plan for transportation electrification.
Ensure equitable distribution of charger deployment throughout the State. 
Align charging with renewable generation and grid needs. 
And prioritize standardized charger connectors and communications protocols.




ZEV Dashboard
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https://www.energy.ca.gov/data-reports/energy-insights/zero-emission-
vehicle-and-charger-statistics
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The Zero-Emission Vehicle Dashboard, launched by the CEC’s Energy Assessments Division, contains data and information about EV chargers statewide. 
For example, the screenshot of the site on this slide contains the number of EV chargers, as of the end of 2020.
70,479 chargers have been installed, with 40% being public chargers and the remainder shared-private chargers. 
The Dashboard is interactive, and you can search for locations by county metropolitan statistical area, or zip code.
The vehicle counts come from DMV data, while the infrastructure data comes from a mix of the US DOE’s Alternative Fuels Data Center data and quarterly surveys conducted by the CEC.
I have shared a link in the slide.  


https://www.energy.ca.gov/data-reports/energy-insights/zero-emission-vehicle-and-charger-statistics


Thank you

Elizabeth John
Fuels and Transportation Division

California Energy Commission
elizabeth.john@energy.ca.gov

Presenter
Presentation Notes
This topic is a lot to cover in a short period of time, so I have included some additional information and references to our reports in the back-up documents
I am also happy to answer any questions you may have.
Thank you.
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Transportation is California’s 
#1 Climate Challenge

Passenger Vehicle GHG Emissions Remain High

Industrial – Other 
Emissions
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Lower-Income 
Communities
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Percent of Residents Exposed to High Diesel PM 
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Transportation is a Huge Public 
Health & Equity Concern
Transportation Pollution Disproportionately Impacts Minority Populations and Low-Income Communities
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Percent of Residents Living in Communities with High Diesel 
PM Exposure, by Race

Data Sources: OEHHA, US Census Bureau

90%
Mobile sources are responsible 

for 90% of diesel particulate 
matter – a leading cause of  

cancer risk

Data Source: CARB

Data Sources: OEHHA, US Census Bureau 14
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In addition to greenhouse gases, the transportation sector is a major emitter of criteria pollutants, with mobile sources responsible for nearly 80% of nitrogen oxide emissions and 90% of diesel particulate matter emissions statewide. -- -from 20-23 CTP IP
 



Proposed Funding Allocations

Category Funded Activity
2020-2021
(Allocation)

Next 2½ FYs
(Planned)

Zero-Emission Vehicles 
and Infrastructure

Light-Duty Electric Vehicle Charging Infrastructure 
and eMobility $92.7* $40.2

Zero-Emission Vehicles 
and Infrastructure

Medium- and Heavy-Duty Zero-Emission Vehicles and 
Infrastructure $20 $109.8

Zero-Emission Vehicles 
and Infrastructure Public Hydrogen Refueling Infrastructure $20 $50

Alternative Fuel 
Production and Supply

Zero- and Near Zero-Carbon Fuel Production and 
Supply - $25

Related Needs and 
Opportunities Manufacturing $2 $7

Related Needs 
and Opportunities Workforce Training and Development $1.5 $6

Related Needs and 
Opportunities Recovery and Reinvestment $10 -

Total $146.2 $238
*FY 20-21: $51 million one-time legislative expenditure authority to increase EV charging infrastructure
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Key Solicitations
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CALeVIP
• Oversubscribed
• Hundreds of millions of dollars of unfunded projects

EV Ready Communities Blueprints
• Planning in Phase 1 and funded projects in Phase 2

MD/HD Block Grant
• Launching now with CALSTART as administrator

Transit
• Aligned with CARB ICT rules

Drayage Trucks
• $44M joint solicitation between CARB/CEC 

Presenter
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Current Status of Charging 
Infrastructure in CA
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SB 1000
https://efiling.energy.ca.gov/getdocument.aspx?tn=236189
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https://efiling.energy.ca.gov/getdocument.aspx?tn=236189


SB 1000
1. Are charging stations disproportionately deployed?
2. Are direct current fast charging stations disproportionately distributed 

and accessible?

• General direction indicating areas of needed infrastructure (not a siting 
tool)

• Statewide assessment
• Historical assessment
• Potential market
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SB 1000 directs the CEC to assess whether plug-in electric vehicle charging infrastructure is disproportionately deployed by population density, geographical area, or population income level. Staff will conduct PEV infrastructure deployment assessments year-after-year to inform CTP investments and public deployment. 
There are a number of principles that guide these assessments. First, these assessments are intended to provide general direction for PEV infrastructure, to identify areas where stations may be needed. They are not intended to be used  for siting to pinpoint streets and lots to install chargers. Second, these are relative and statewide assessments. Since we’re planning for priorities, we want to understand how areas compare to one another on a relative rather than absolute scale. Because these are relative assessments, the analysis cannot have area-specific considerations, so data sources must be equally viable across the state. Third, these are historical assessments that look at the current state of infrastructure. We are not projecting out into the future like with EVI-Pro. Fourth, the assessment considers populations beyond first adopters, including low-income and rural populations. We look at the spatial distribution of estimated attributes of populations to better understand the relative spatial distribution of the market. Lastly, we rely heavily on granular data with high resolution and high degree of completeness to accurately assess infrastructure coverage over shorter travel times and distances.
We’ll use the results to inform investments and deployment. We recently published the first of what will probably be annual reports. 



Income Distribution Results

20Sources: U.S. Census Bureau 2014 – 2018 American Community Survey Median Household Income 5-Year Estimates and U.S. Department of Energy’s 
Alternative Fuels Data Center Station Locator data as of July 23,2020.
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Per capita, low-income communities, on average, have the fewest public Level 2 and total (Level 2 and DCFC) chargers, and high-income communities have the most. Middle-income communities on average have the most DCFCs per capita, and high-income communities have the least. This doesn’t show up as a correlation by census tract, but only when we look at statewide averages. 



Identification of Low-, Middle-, and 
High-Income Communities
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Low-Income Communities:

Middle-Income Communities:

High-Income Communities:

120% State Median Income

State Median Income

80% State Median Income HCD Low-Income Limit
OR

HCD Moderate-Income Limit

120% State Median Income

State Median Income

80% State Median Income

OR

HCD Moderate-Income Limit

HCD Low-Income Limit

120% State Median Income

State Median Income

80% State Median Income

HCD Moderate-Income Limit

OR
HCD Low-Income Limit

The California Department of Housing and Community Development (HCD) establishes state income limits 
for each county by household size

Sources: U.S. Census Bureau 2014 – 2018 American Community Survey Median 
Household Income 5-Year Estimates and HCD 2020 State Income Limits

Presenter
Presentation Notes
The map to the right shows low-income communities in light blue, middle-income communities in a darker blue, and high-income communities in purple. More than half of the state’s population lives within a low-income community which are defined as census tracts with median household incomes at or below 80 percent of the statewide median income or with median household incomes at or below the limit designated as low income by the Department of Housing and Community Development’s list of state income limits. The HCD sets income limits by county and household size. Approximately 23 percent of Californians live in middle-income communities which are census tracts with median household incomes between 80 and 120 percent of the state median income or between the low- and moderate-income limits established by the HCD. And about 21 percent of Californians live in high-income communities which are census tracts with median household incomes above 120 percent and the moderate-income limit. 



Population Distribution Results

22
Sources: U.S. Census Bureau 2014 – 2018 American Community Survey Total Population 5-Year Estimates and U.S. Department of Energy’s Alternative Fuels 
Data Center Station Locator data as of July 23,2020.
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At the county level, public chargers are generally collocated with population and PEVs. But at finer scales, we see that other factors appear to affect public charger locations, particularly land use. Public chargers tend to be located in census tracts with lower residential population density and more commercial land uses. There are fewer public chargers in high-population-density census tracts that are smaller and predominantly residential. 



Geographic Distribution Results
Population Density PEV Density Public Charger Density

23
Sources: U.S. Census Bureau 2014 – 2018 American Community Survey Total Population 5-Year Estimates, California Department of Motor Vehicles registration 
statistics as of October 2018, and U.S. Department of Energy’s Alternative Fuels Data Center Station Locator data as of July 23,2020.
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These maps show residential population per square mile, PEVs registered per square mile, and public Level 2 and DCFCs per square mile by county. Population counts are from the US Census Bureau, PEV counts are from the California Department of Motor Vehicles, and charger counts are from the Alternative Fuels Data Center as of July 23rd, 2020. As you can see, plug-in electric vehicles (PEVs), public chargers, and population tend to be collocated which results in uneven geographic distribution of chargers.





AB 2127
https://www.energy.ca.gov/programs-and-topics/programs/electric-

vehicle-charging-infrastructure-assessment-ab-2127
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https://www.energy.ca.gov/programs-and-topics/programs/electric-vehicle-charging-infrastructure-assessment-ab-2127


Vehicle-to-Grid Recommendations

• Support bidirectional charging by 
confirming paths for inverters 
designed for mobile energy 
storage

• Possibly leverage the CEC’s Solar 
Equipment Lists

• Streamline interconnection 
pathways that accommodate AC 
and DC discharge

• Unlock greater revenue generating 
opportunities with bidirectional 
technologies

• Alleviate local congestion
• Switching from grid to V2B 

during extreme demand

• More to come in the 2021 
Vehicle-Grid Integration 
Roadmap Update…
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First, the state needs to support bidirectional charging by confirming administrative pathways for inverters designed for mobile energy storage. CPUC’s Rule 21 Decision from September identified procedures to interconnect DC V2G chargers and plans to pilot AC V2G while automotive and electrical technology standards harmonize.

First-of-their-kind projects that seek to open this unlocked door have raised to us the potential to leverage the CEC’s Solar Equipment List to validate the grid safety functions of bidirectional charging and interconnect more quickly. We’d like to understand if that option, or some other mechanism, will be useful to assist developers’ efforts as we prepare for future summers.

Second, the state needs to unlock greater revenue-generating opportunities for bidirectional technologies to assist with the range of reliability services I outlined earlier. For example last week, manufacturers echoed the need for longer-term market opportunities to alleviate congestion -- or if well orchestrated even defer upgrades -- beyond the V2B operations that was our main scope of focus.

Finally to conclude, we want to acknowledge that AB 2127 serves chiefly as the CEC’s charging infrastructure needs assessment, and not the main forum for VGI planning. However, as I began today, since this analysis is so foundational to understanding what’s next for electric transportation, we will be coordinating this Charging Assessment with the ongoing draft the VGI Roadmap Update due later this year.




State Agency Collaboration

26

CPUC
• Infrastructure and 

Distribution 
Backbone 

• Rates
• Utility 

Coordination

CEC
• Statewide 

Infrastructure
• Support Market 

Transformation
• Analysis/Reports
• VGI

CARB
• Vehicle 

Incentives
• Vehicle 

Regulations
• LCFS

GO-Biz
Market Development Strategy

Mobile Source 
Strategy

AB 2127

IOU 
investments
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