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EXECUTIVE SUMMARY 
California is a global leader in the deployment of electric vehicles (EVs), with a formal goal of 1.5 million EVs on 
California’s roads by 2025 . However, despite continuing growth in EV market share in California, current EV 1

adoption rates are insufficient to meet the state’s policy goals and to address the urgency of the climate crisis. 

On June 14, 2017 an Electric Vehicle Charrette was held in San Francisco to develop and evaluate new proposals 
for accelerating California’s EV adoption within a 5-year timeframe. Forty stakeholders participated, with staff from 
state and federal agencies; representatives from utilities and think tanks; and members of diverse environmental 
organizations and EV advocacy groups in attendance.  

Participants were asked to develop recommendations for implementable, cost effective, short-term solutions to 
accelerate EV adoption in California. Through an iterative process of presentations, voting, and discussion, the 
group developed ten recommendations, divided into three broad categories: Infrastructure, Awareness, and 
Incentives. Overall, the consensus was that there is no one “silver bullet” solution; rather, a “silver buckshot” 
approach will be required to adequately address the challenge.  
 

  https://www.gov.ca.gov/news.php?id=174721

https://www.gov.ca.gov/news.php?id=17472


TOP RECOMMENDATIONS 

Mandate and Support Updating the State’s EV Charging Infrastructure, including:  
1. Policy to support low-powered Level 1 charging for workplaces, beginning with a pilot in public schools 
2. Policy to support and eventually mandate Level 1 charging for all multi-unit dwellings (MUDs), to be phased in 

over a five-year period  
3. Modifying the California State Licensing Board to allow photovoltaic (PV) installers to also install EV charging 

infrastructure 

Run an Integrated EV Awareness Campaign, comprised of three components:  
1. A marketing and advertising campaign, designed to appeal to both adults and children 
2. An online ‘digital toolkit’ targeted at prospective EV purchasers 
3. Test-drives and in-person information sessions with participation by current EV drivers 

Increase Incentives to Accelerate Private EV Ownership, including:  
1. Increasing and stabilizing funds to provide continuous incentives for EV purchases 
2. Making existing rebates for EVs and Plug-in Hybrid Electric Vehicles (PHEVs) instantaneous at the point of sale 
3. A referral-rewards program, based on Tesla's successful referral program, to increase adoption by rewarding 

both existing and new EV drivers 
  
In addition to the above recommendations, there was universal consensus that California should reconsider 
continued expenditures on light duty hydrogen fuel cell vehicles (HFCV) and their associated infrastructure. The 
HFCV path offers no clear economic or carbon reduction advantages, while EVs have already proven to be a viable 
solution for carbon-free light duty transportation. Continued investment in HFCV is confusing to consumers, and 
delays full commitment to EVs by the automobile industry.  
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Background: The Need for Accelerated Adoption 

California Governor Brown’s Executive Order B-16-2012 calls for 1.5 million EVs to be on the road by 2025. To 
reach this goal, it will be necessary to implement practices that encourage more widespread EV adoption. 

Electric vehicle (EV)  adoption in the United States is increasing each year, and all signs indicate that it will continue 2

to grow. Nationwide, the rate of EV adoption is now greater than hybrid electric vehicle (HEV) adoption, and EV 
sales jumped 37% in 2016. While California leads this trend, with over 300,000 EVs on the road , the current rate 3

of EV growth is insufficient to meet the state’s policy goals and to address the urgency of the climate crisis. 

In addition, given the current federal administration's reluctance to maintain CAFE standards, it is critical that 
California take a leadership role in addressing global warming. Since light-duty transportation accounts for 26% of 
California’s greenhouse gas emissions , increasing EV adoption must play a significant role in the state’s efforts to 4

mitigate climate change. 

The EV Charrette was conceived as a means to brainstorm practical methods of accelerating EV adoption in the 
next five years, while providing a forum for concepts that might not otherwise have the opportunity to be heard. 
Hosted at the Google.org offices in San Francisco, the Charrette brought together a cross-disciplinary group of 
stakeholders  to gather ideas from all sides of the issue.  5

The Charrette was intended to generate game-changing ideas that can be implementable and cost-effective within 
the next five years. Examples of ideas which are already in practice in California include: 

• Allowing zero emission vehicle (ZEV) use of high occupancy vehicle (HOV) lanes 

• The Clean Vehicle Rebate Project – which provides a $2500 rebate for Battery Electric Vehicle (BEV) purchases 
and leases.  

The Charrette focused on adoption of light-duty, privately-owned EVs because this sector is where cost-effective, 
implementable practices can make big changes in the next few years. Various other concepts – such as public 
fleets and other vehicle classes, which are unlikely to be implementable in such a short time frame – were 
determined to be outside the scope of the Charrette.   

  For the purposes of this report, “EV” refers to light duty, battery-electric vehicles  (BEVs) and plug-in hybrid electric vehicles (PHEVs). 2

  http://www.veloz.org/wp-content/uploads/2017/08/6_June_PEV_2017_veloz2.pdf3

  https://www.arb.ca.gov/cc/inventory/data/data.htm4

 Attendees included staff of the California Public Utilities Commission, California Air Resources Board, United States Environmental Protection 5

Agency, California Energy Commission, utilities, and think-tanks, as well as members of environmental organizations and EV advocacy groups.
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Process 

The Charrette consisted of twenty-five presentations, beginning with a primer on the impacts of EV charging on 
the electrical grid.  The proposals encompassed three broad categories of possible solutions: infrastructure, 6

awareness, and incentives. Following the presentations, participants voted for their top five ideas, and then broke 
into discussion groups corresponding to the three categories. Each group was asked to synthesize the top-ranked 
suggestions within its category. The groups then developed these into the three sets of recommendations that are 
included in this report. 

Implementation 
As noted in the results section below, the recommendations address various levels and agencies within 
government, thereby spreading the burden of implementation. The recommendations also span a range of 
implementation timelines; while some may be easily fast-tracked, others may take longer to implement. All of 
them, however, should be implementable within a five-year timeframe.   

Results 

The group made the following nine recommendations, which are organized according to Infrastructure, 
Awareness, and Incentives.  

 The Sacramento Municipal Utility District (SMUD)’s presentation on grid impacts is summarized in Appendix 1. For a summary of the 6

presentations which were not included in the top recommendations, please see Appendix 2.
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INFRASTRUCTURE 
State policies could help to streamline the permitting process for Solar/ EV installation, and increase 
access to Level One (L1) charging (i.e. charging that uses standard 110/120v power).   The following three 7 8

mechanisms should therefore be employed to improve the state’s charging infrastructure and increase EV 
adoption rates:  

1. Level One Charging for Schools: Establish a pilot project to enable 100 California public schools to 
provide free access to Level One power for employee plug-in electric vehicles.  

Free workplace charging is widely acknowledged to be a significant motivator for EV adoption.   However, adding 9

new or additional Level 2 charging stations can be expensive, and large scale Level 2 adoption may have negative 
impacts on the electrical grid. In contrast, Level One is less expensive, has negligible impacts to the electrical grid, 
and provides more than enough electricity for the typical commute over an 8-10 hour period.  Piloting the 10

provision of free L1 power at schools is a low-cost 
and measurable way to determine the value of free 
low-power access at workplaces in stimulating EV 
adoption.  

Charging on L1 power over the course of the 
workday provides approximately 30 miles of range, 
which is more than enough for most employees’ 
commute home. Providing access to L1 would 
therefore ensure that an employee’s commute in 
both directions, for both all-electric and plug-in 
hybrid electric vehicles, would be fully electric 
(assuming the employees have at least L1 charging 
access at home - see section A2, below). 

Most workplaces that provide access to power for 
EVs offer it without cost as a perk.  Providing 11

  See the US DOE 2016 report on Level One workplace charging: https://www.afdc.energy.gov/uploads/publication/7

WPCC_L1ChargingAtTheWorkplace_0716.pdf

  For an overview of Level One vs. Level Two charging, see https://cleantechnica.com/2017/08/07/consumer-reports-important-advice-8

picking-electric-car-charger-home

  http://www.pevcollaborative.org/workplace-charging9

  http://www.greencarreports.com/news/1071688_95-of-all-trips-could-be-made-in-electric-cars-says-study10

 By California law, the constitutional prohibition against using public funds as a gift does not apply to providing electricity for an EV to public 11

employees. See AB2414: http://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201320140AB2414
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simple, free access to L1 power, with or without J1772 connectors, is, over time, the lowest cost way for a 
workplace to enable its employees to power their commutes with electricity.  Installation of L1 power to parking 12

areas can be managed by facilities and maintenance departments, and providing multiple L1 charging points has 
the added benefit of being friendly to the school’s electrical system and the grid. By using a consistent, low-level 
load, L1 charging avoids the spikes in electricity usage that can result in increased demand charges. Public school 
employees who commute in private cars would also benefit financially from switching to an electric vehicle.   13

Funding for the installation could come from the local air district or utility, and/or as part of a school’s energy retrofit 
campaign. (For instance, retrofitting outdoor lighting to LED frees up power, and 120v access for EVs can then be 
incorporated into the new lighting units.) 

Piloting the L1 program in schools could contribute to the public education and awareness campaign. (See 
Section B: Awareness, below.) On-site Level One EV charging could be integrated into a participating school’s 
science, mathematics, and environmental curricula. Pilot schools could run outreach and education programs for 
parents and employees, which could include general EV education, information on applicable rebates and 
incentives, and coordination with local dealers for ride-and-drive events. Participating schools could also be given 
priority in the Green Ribbon Schools Award program.  14

2. Level One Charging Access for Multi-Unit Dwellings (MUDs): Enact a building code requiring 
landlords to install L1 access for all MUD units.  15

Almost a third of California households live in multi-unit dwellings (MUD), and the majority of these are rental 
units.   While a significant percentage of EV drivers currently charge at home on Level 1 , landlords are 16 17 18

currently not incentivized to provide charging access to their tenants. The 8.8 million Californians who live in MUD 
units often face significant financial and procedural challenges to installing EV charging stations at home.   

An ordinance requiring landlords to provide low-cost access to 120v power for cars – and incentivizing them to do 
so quickly – would go a long way toward increasing EV access and improving EV adoption rates for the millions of 

 J1772 is a North American standard for EV charging: https://en.wikipedia.org/wiki/SAE_J1772. All commercially-available EVs come with 12

110v-to-J1772 adapters.

 See https://greentransportation.info/ev-ownership/economics/index.html for an analysis of the potential cost savings of EVs over gas-13

powered cars. See also Appendix 2, Section 3b, for further ideas on increasing EV access for low-income buyers.

 http://www.cde.ca.gov/ls/fa/sf/greenribbonprog.asp14

 The genesis for this proposal came from the Clean Coalition’s Peninsula Advanced Energy Community initiative, California Energy 15

Commission Grant EPC-15-056.

 https://www.census.gov/hhes/www/housing/census/historic/units.html16

 https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_15_5YR_B25033&prodType=table17

  http://insideevs.com/ford-plug-owner-survey-83-consider-solar-90-buy-another-ev/18

EV CHARRETTE 2017 WHITE PAPER Page !  of !6 20

https://en.wikipedia.org/wiki/SAE_J1772
http://insideevs.com/ford-plug-owner-survey-83-consider-solar-90-buy-another-ev/
http://www.cde.ca.gov/ls/fa/sf/greenribbonprog.asp
https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_15_5YR_B25033&prodType=table
https://greentransportation.info/ev-ownership/economics/index.html
https://www.census.gov/hhes/www/housing/census/historic/units.html


INFRASTRUCTURE

California residents who rent their homes. A carrot-and-stick approach, including state funding for early 
implementation, would both reduce political resistance and incentivize landlords to act sooner rather than later. 
(Landlords could also implement simple systems to recover the cost of electricity, such as a reasonable monthly 
fee for ‘all you can eat’ L1 charging added to a tenant’s rent.) 

This ordinance would apply to new and existing MUDs, including apartment housing and condominium units with 
tenants. The ordinance could be implemented over a five-year period, in two phases: 

Phase I  
Upon a tenant’s request, the landlord would be required to either:  
‣ install, and/or cover the entire cost for installing, Level One charging access   19

- or - 
‣ install, and/or cover half of the installation cost, for Level Two (L2) charging.  20

Phase II 
The ordinance would require all MUDs to provide L1 access for each rental unit’s parking space by 2023.  21

To encourage early adoption, we propose that the local utility, and/or the air district, provide funding for Phase I; 
and that the ordinance include a hard compliance deadline (Phase II). We also recommend allowing interested 
landlords to participate in Phase I, regardless of whether their tenants request charging access. 

Note: With the advent of long-range EVs and increased public fast charging infrastructure (due in part to the NRG 
and VW settlements, and the anticipation of additional private investments), L1 charging can readily supply the 
typical day-to-day commute charging for PHEVs and EVs, with increasing numbers of public fast chargers 
enabling long-distance driving. However, since future charging patterns remain uncertain, landlords should still be 
encouraged to install wiring capable of supporting Level Two charging wherever possible.  

  This requirement could be satisfied with either a dedicated 120v outlet or a Level One J1772 charger.19

  In this case, the tenant would be responsible for paying the remaining 50%. 20

 Providing L2 service instead of L1 would also satisfy this requirement. Rental units without dedicated parking spaces would be exempt from 21

this requirement.
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3. Code Change: Clarify or amend the C-46 license codes so that Solar Contractors are allowed to 
install EV chargers (EVSEs) and Heat Pump Water Heaters (HPWHs) as part of solar energy system 
installations.  

A study from 2014 found that approximately one third of EV drivers had solar panels installed at home. Although it 
is not clear which of the two technologies may have come first, it is clear that the state can do more at a policy 
level to facilitate combining EV charging and solar PV installation.  

Currently, the California State Licensing Board defines the general duties of various contracting professions, and 
clarifies the extent to which different licenses can perform tasks beyond their immediate responsibilities. At 
present, C-46 Solar contractors install, modify, maintain, and repair thermal and photovoltaic solar energy 
systems. Expanding the C-46 license to permit EVSE and HPWH installation expands the pool of trained installers. 
This would reduce the overall cost for EVSE and HPWH installations, and would likely trigger simultaneous PV/EV 
installations – something that is not possible at present.   

It is important to note that this recommendation does not require expanding the skill set for these licensees, as all 
four technologies (photovoltaic systems, thermal hot water heaters, EVSE, and HPWH) require the same skill set 
(which includes conduit runs, minor load calculations, and simple 220 Volt circuits.)  

This recommendation is 
intended to eliminate the 
time-consuming and 
tedious process of 
shopping for separate 
licensed contractors, with 
separate expensive “truck 
rolls” (the initiation cost to 
get a contractor’s truck 
on-site), to handle these 
relatively simple 
installations. Implementing 
this recommendation 
would accelerate fuel-
switching for both 
transportation and 

domestic water heating. It would also encourage incrementally upsizing solar systems to deliver additional 
renewable energy for water heating and electric vehicle travel, while reducing the cost and hassle factor of multiple 
contractor visits for the California consumer.  
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AWARENESS 
To drive mass adoption of EVs, California should implement an integrated, three-pronged marketing 
campaign to raise public awareness and compete with the traditional gas-fueled car market. 

1. Advertising/Marketing Campaign: Promote EVs, focusing less on their 'green' aspects and instead 
on other features, such as acceleration, reduced cost, limited maintenance, silent operation, and 
HOV access.  

Advertising sells products, and good ads stick with their audience. However, current EV ads focus mainly on the 
environmental benefits of EVs, an approach which has so far had little impact on the mass market.  

An EV-specific advertising and marketing campaign, with professional quality ads that make consumers want to 
drive EVs (instead of making them feel bad for driving gasoline cars), would promote EVs in a familiar style, expose 
EVs to a broader audience, and make the concept memorable with their viewers. Unlike conventional auto ads, 
this campaign should promote ALL plug-in EVs, as a class of car, rather than any particular brand or manufacturer.  

The ads involved should be focused and simple, emphasizing one key EV selling point per ad. Selling points could 
include home refueling, performance, speed of acceleration, low maintenance, silent operation, or HOV access.  

It is important that this campaign appeal to both adults and children (children being a significant influencer of family 
purchases), and have high production values. It should leverage all the tricks of the advertising trade in order to 
compete with internal-combustion car advertising.  
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2. Online Toolkit: Take advantage of current online marketing data tools, such as targeted Google and 
Facebook ads, by identifying users’ online behavior and serving prospective buyers with online EV 
information. 

Most consumers do most, if not all, of their car-buying research before visiting dealerships, using web sites like 
Kelley Blue Book and Consumer Reports. Therefore, consumers need to see ZEV options before getting to the 
dealership.  

The toolkit would identify prospective car buyers online and serve them relevant content when they arrive at certain 
partner web sites – for instance, while doing a Google search for car dealerships, or while visiting Kelley Blue Book 
or Consumer Reports' cars section. A new button or tool, that pops up when someone is looking at a 
conventional vehicle online, would allow consumers to compare gas-fueled vehicles to similar zero-emission (BEV, 
PHEV) vehicle options. 

The toolkit would provide information on available EV incentives (see Section C: Incentives), media from the EV ad 
campaign (see Section B1), and information on localized test drive opportunities (see Section B3). It could also 
include information about the state-wide L1 schools pilot and MUD installation requirements (see Section A: 
Infrastructure). 

3. Test-drives and In-person Information Sessions: Provide more opportunities for drivers with EV 
experience to spread the word through information sessions and public test drive events. 

Public events, at which actual EV drivers share their experiences with prospective buyers, have proven to be 
extremely effective at increasing EV adoption, and are a critical component in any EV education campaign. Car 
dealerships typically lack a financial incentive to promote EVs, and often do not provide in-depth information to 
prospective buyers. By contrast, EV “ride and drive” events provide an important opportunity for prospective EV 
drivers to experience the benefits of driving electric and to have their questions answered by actual EV drivers in a 
relaxed, stress-free environment.  

There are a number of organizations that organize these types of events. The most well known is Plug In America’s 
annual National Drive Electric Week (NDEW).  For example, the 2016 NDEW drew 120,000 attendees in 235 22

separate events.  Other organizations conducting ride-and-drive sessions include Reach Strategies , Charge 23 24

Across Town  and Acterra .  25 26

 https://driveelectricweek.org22

  https://pluginamerica.org/press-release/ndew-2016-record-number-cities/23

 http://www.reach-strategies.org24

 http://chargeacrosstown.org25

 https://www.acterra.org/goev26
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Awareness Campaign Implementation and Funding 

There are several resources that might be available to help implement an integrated awareness campaign, 
including Google.org, IDEO.org, TapRoot, and the Ad Council; many other resources are also likely available. The 
bigger challenge is to identify a trusted ‘convener’ that is OEM-neutral (Original Equipment Manufacturer- neutral, 
i.e. not promoting any one car manufacturer), that could run the campaign and ensure equity and trust within the 
broader EV community. Ideally this convening entity would be a state agency, such as the California Air Resources 
Board. Veloz  was brought up as a likely convening entity. However, there were concerns about Veloz not being 27

accessible to participants of all levels (for example, Veloz’ $5k entry fee is prohibitive to small NGOs and grassroots 
groups). These concerns would need to be addressed to ensure full buy-in from the EV community.    

Funding for an online comparison tool could come from partnership(s) with companies such as Kelley Blue Book 
that run consumer information sites. Funding could also come from additional Greenhouse Gas Reduction Fund 
(GGRF) revenue, should it become available in the future; however reallocating current limited GGRF funding is not 
recommended.  

 Veloz is a new nonprofit, building on the work of the California PEV Collaborative, which focuses on rapidly increasing electric car awareness 27

across California. http://www.veloz.org
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INCENTIVES 
Financial incentives continue to be an important mechanism for encouraging mass adoption of EVs. 
Rebates and referral programs should be strengthened, and funds for these programs should be increased 
and stabilized. 

1. California Electric Vehicle Initiative: Support AB 1184 to increase and stabilize funding for EV 
purchase incentives to bring 1.5 million EVs onto the road by 2025.  28

The California Electric Vehicle Initiative (CEVI), as described by bill AB 1184 (authored by Assemblymember Phil 
Ting), would add $3 billion to the current EV incentives program, known as the Clean Vehicle Rebate Project. 

Modeled after the California Solar Initiative, CEVI would create purchase price parity between ZEVs and 
conventional vehicles through higher rebates than those that are currently offered. These incentives would be 
lowered over time, based on the volume of purchased cars, creating motivation to purchase a new or used EV 
sooner rather than later.  

As recommended below, CEVI would further simplify the rebate process by offering the rebate immediately upon 
purchase at the dealership. Benefits for low-income EV purchasers would be included, and some funds would be 
directed towards increasing charging infrastructure. 

Funding would come from taxpayer-neutral sources, such as the cap-and-trade program and the GGRF. Funding 
would be continuous and not subject to annual appropriations, so consumers can trust that the initiative and 
related rebates will be available at all times.  

2. Instantaneous Rebate at the Dealership: Provide an immediate rebate at the point of sale when a 
consumer purchases an EV.  

Currently, the Clean Vehicle Rebate Project provides rebates for zero emission vehicles and plug-in hybrid electric 
vehicles. While rebates offer considerable support for EV adoption, there are significant issues with the structure of 
the application process and the variability of funding, both of which decrease consumer trust in the rebate.The 
current application process requires applicants to wait weeks, and sometimes months, to receive their rebate; and 
the yearly funding cycle for the program generates doubt over whether consumers will receive a rebate quickly or 
even at all. 

An instantaneous rebate at the point of sale would guarantee immediate access to the rebate, thereby simplifying 
the process and providing yet another public relations opportunity for promoting EVs. 

 AB1184 was ordered to inactive file in the California Senate in September 2017, after passing in the Assembly.28

EV CHARRETTE 2017 WHITE PAPER Page !  of !12 20



INCENTIVES

(Since the Charrette took place, we have learned that the The California Air Resources Board plans to pilot such a 
point-of-sale-rebate program in San Diego within the next year. ) 

3. Referral Program: Use Tesla’s successful referral program as a model for building an OEM-neutral 
referral program to accelerate EV adoption. 

Tesla's unique business model differs from all other car companies. In addition to producing a quality product with 
a loyal customer base, it includes a continuously changing referral program.  While figures are not available from 29

Tesla, some have calculated that the referral program is responsible for as much as 25% of all Tesla sales.   30

Given this success rate, it is worth piloting a similar referral program for at least three years, for all EVs purchased 
or leased in California.  

In Tesla’s reward scheme, both the referrer and the new customer obtain various rewards in proportion to the 
number of referrals made.  To implement this across California, the simplest method would be to slightly modify 
the Clean Vehicle Rebate Project form by adding a section on referrals. We recommend that in the pilot phase, the 
state simply issue both the referrer and the new EV driver each a $100 check, using state funds. If proven effective 
at increasing EV adoption, the program could be funded by the automobile companies, which would be required 
to supply the funding in proportion to their total California automobile sales (gas cars plus EVs).   

Reward tiers would increase benefits for those EV drivers who continue to refer more people. Benefits could 
include cash rebates and/or gifts (such as, for example, Golden State Warriors tickets) of increasing value, and 
low-cost rewards (such as, for example, a handshake with the governor for the person with the most referrals in a 
calendar year). 

 https://www.tesla.com/support/referral-program29

 http://www.business2community.com/loyalty-marketing/teslas-magnetic-referral-program-delivered-40x-roi-30

q4-2015-01450250#oyMQFxtHGqHXDRFt.97
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APPENDIX 1

Appendix 1  
THE UTILITY PERSPECTIVE  

At the Charrette, the Sacramento Municipal Utility District (SMUD) presented conclusions from their recent study of 
the grid impacts from increasing numbers of EVs in their service territory. In summary:  

• Electric Vehicle Service Providers (EVSPs) should not rely on income from providing grid services.  
• It is more expensive to utilize an EVSP with a networking fee of $100/year or more, than to simply charge at 

3.3kW or less.  
• The overall charging rate (6.6kW versus 3.3kW or lower) has more of an impact on the grid than the time of day 

that charging is initiated.  
These conclusions support the general consensus that L1 charging is a promising solution that has not yet 
received sufficient attention. 

Slide 1: Regulated One-Way Power  
Electric Vehicle Service Providers (EVSPs) that rely on income 
from grid services (such as frequency response, demand 
energy response, etc.) will likely find that other existing 
technologies, such as stationary batteries, are likely to provide 
more cost effective grid services. Pulling energy out of an EV 
battery (i.e. vehicle to grid) to provide grid services is less likely 
to be cost competitive, given the additional costs and issues 
involved in providing two-way charge management. These 
include: installing a two-way inverter (currently, EVs only come 
with a one-way on-board inverter/charger); Independent 
System Operator (ISO) metering and threshold (500kW/ lap) 
requirements; communication/ latency issues; the need for interconnection agreements; battery cycling issues; 
battery warrantee issues; and the inherent imbedded transaction cost per event.  

A more cost-effective strategy would be to set the default charging of EVs at half their rated capacity, charging can 
be ramped up when there is low cost energy on the grid, or it can be ramped down when the cost of energy goes 
up. While this approach still requires the EVSP to aggregate and orchestrate EV charging, it removes several 
significant obstacles, including the cost of capitalizing a two-way inverter; the need for an interconnection 
agreement; and issues with grid feedback. While it still comes with some of the issues identified above, it is orders 
of magnitude easier than pulling energy out of EV batteries. 
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Slide 2: Grid Upgrades vs. Smart Charging: Which Is Cheaper? 

As shown in the graph below, SMUD has found a number of interesting correlations between the costs to either 
reinforce the electrical grid, utilize intelligent chargers, and/or reduce the EV charge rate. This slide represents the 
impacts of projected residential charging on SMUD’s distribution system, which is where, to date, 80% of the 
charging activity is occurring in SMUD’s service territory. 

It is well known that charging EVs on the electrical grid at peak times will necessitate additional generation, 
transmission and distribution infrastructure, scaling up in proportion to the cumulative maximum EV charging rate. 
The higher the cumulative charge rate, the larger the cost will be to reinforce the grid to support said charge rate. 
There are two means to avoid these anticipated costs: 

• Keep the average individual charge rate to 3.3kW or less  
• Reduce the smart charger networking fee to less than $50/ year, and at purchase parity with standard 

chargers  

Note:  The values in the figure above represent a worst case scenario, with every single car charging at peak hours 
(6 to 8 pm).  Current data suggests that charging times are actually more diverse, with approximately 30% of 
SMUD EV customers participating in SMUD’s EV discount rate by charging after midnight. 

At present, the majority of EVSPs collect an annual network fee of approximately $200/year to manage charging, 
provide charging information, and/or support financial transactions using “intelligent / networked” chargers. The 
majority of these chargers are located in public and workplace parking lots; and while they are able to orchestrate 
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charging in alignment with grid needs, these services come at a cost to the user – both in their initial purchase 
price (typically 3-5 times that of regular chargers) and in ongoing network fees.  

Without including the purchase price difference, SMUD has found that a $200 annual smart charging network fee 
is almost identical to the cost of SMUD reinforcing its grid to handle charging without the “smarts”. However, in the 
long term, smart charging will provide greater benefit to both the utilities and to EV drivers. Utilities can benefit from 
the potential of smart charging to integrate additional renewables and provide ancillary services, and EV drivers 
benefit from the ability to charge their cars at a faster rate. But intelligent / networked charging must become 
much less expensive if it is to compete with normal grid reinforcement options.  

Reducing the charge rate has an essentially equivalent grid impact as reducing the networking fee. Therefore, to 
minimize the cost of expanding EV access, there are two options: either reduce the EVSP’s network fees to less 
than $50/ year (which would allow EV drivers the flexibility of charging at higher levels) or reduce the average 
individual EV charge rate to 3.3kW or less. 

Slide 3: Charging Rate is More Important Than Time of Day 

As shown in the slide below, the overall charging rate has more of an impact to the grid than the time of day when 
charging is initiated. Even with time-of-use rates, which delay charging until midnight or 2am, SMUD anticipates 
needing to consider grid reinforcement activities by 2025 to accommodate the anticipated increase in EVs.  

In summary, our recommendation is to motivate customers to charge at lower levels (3.3 kW or lower), to develop 
inexpensive smart charging technology solutions, or some combination of both.  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Appendix 2 
ADDITIONAL PRESENTATION SUMMARIES 

The Charrette included twenty-five presentations, some of which overlapped in their proposed solutions. Eleven of 
the presentations are included in the policy recommendations outlined above. The remaining presentations are 
summarized below, according to category. 

INFRASTRUCTURE 

Additional Chargers  

Broaden charging infrastructure to accelerate adoption of EVs. Reliable access to charging is one of the biggest 
concerns for consumers, and widespread chargers increase both reliability and awareness. Organizations like 
Adopt-a-Charger are already working to increase the number of public chargers. They propose matching sponsors 
with popular public destinations such as parks, museums, beaches, and colleges in order to increase access and 
public awareness. The sponsor pays for equipment, installation, maintenance, and administration for three years. 
This allows for cheap, plentiful charging and increased PEV awareness. 

EV Commuter Trains  
Add flatcars to commuter trains to haul EVs to solve congestion for commuters. This would improve railway 
utilization, remove some EVs from HOV lanes, and solve EV commute-distance issues while helping to mitigate 
climate change and other environmental costs. Costs would include flatcars and station adaptations. Space 
scheduling could make use of existing ride scheduling mobile applications. This is a longer-term suggestion and 
not recommended as an immediate, implementable solution. 

EV Network  
Replace personal vehicles with EV ride network to solve pollution and transportation issues. Transportation would 
be similar to the delivery of energy, water, waste, or communication - a pay-as-you-go resource. Autonomous EVs 
in various sizes in a public or private fleet sufficient to meet rush hour needs could be ordered as needed, 
reserved, or set up on a recurring schedule. Rate reductions would be offered for shared rides, advance 
reservations, and recurring schedules. A dispatching system would evaluate ridesharing, combining routes, and 
vehicle capacity. Challenges include transitioning, infrastructure, and social acceptance. This suggestion was 
determined to be near impossible to implement in the next 2-5 years, and is not recommended as an immediate, 
implementable solution. 
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AWARENESS 

EV Trial-Use Program 
By the time most people arrive at a car dealership, they already know what car model they want – so a brief test 
drive in an electric vehicle at that point has only a small chance of changing their purchase decision. Instead, 
provide prospective car buyers with an EV for a free two week trial. This trial period allows drivers to experience 
the benefits of owning an EV in real life, and provides a more thorough comparison and personal touchpoint for 
them as they evaluate their next car purchase. To provide the EVs necessary for the program, incentives could be 
offered to EV owners, dealerships, and rental car companies. An initial pilot program could take place in a 
metropolitan area, with success measured by the number of prospects who afterwards purchased new or used 
vehicles. Logistics to consider include program financing, insurance, and charging access. 

EV Educational Classes  
Offer informational classes or seminars on EVs through colleges and other institutions to minimize misconceptions 
about EVs based on lack of consumer education. This would allow consumers to work through their fears about 
range, cost, and charging by providing them with real details and personal examples of EV ownership. It would 
dispel general misinformation about EVs and raise awareness in the general public. EV education could also be 
incorporated into wellness programs on the topic of pollution as a health issue. 

6th Grade Climate Education 
Include EV education as part of standard 6th grade climate education. Include information about the environmental 
and cost benefits, as well as information on maintenance, charging, and usage. Marketing to children is a proven 
technique for marketing consumer goods and it could greatly increase awareness of EVs, especially for families. 
Materials such as educational films and accompanying study guides are already in existence, so funds are only 
needed for promotion. Challenges include the cost of promoting widespread adoption into existing curricula.  

Rental and Rideshare EVs  
Promote car rental industry adoption of EVs, to expand the EV market, increase public awareness, and provide 
visitors to California and local prospective buyers the opportunity to experience driving an EV. Companies adopting 
EVs would benefit from low maintenance costs and set themselves apart in a saturated market by innovating and 
differentiating themselves from competitors. Challenges include charging infrastructure needs, which could be 
addressed by using airport-based rental agencies as charging hubs and by developing hotel partnerships using 
the state’s Green Lodging Program.  

Test Drives  
To promote public awareness of EVs, match the sales goal of 1.5 million EVs on the road by 2025 with an 
engagement goal of 20 million test drives. The experience of driving an EV is a big mind-changer for consumers 
who previously had little to no contact with or information about EVs, and a high availability of test drives would 
increase EV purchases to meet the executive order’s goal. Dealerships could be provided with a small financial 
incentive per test drive. 
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INCENTIVES 

Feebate and Clean Car Discount 
Taxing low-efficiency vehicles can provide much-needed rebates for high-efficiency vehicles. The proposed Clean 
Car Discount is a revenue-neutral fuel-efficiency feebate for auto purchases, which requires a simple majority vote 
from the California legislature. A small per-vehicle fee would be assessed on the  least-efficient portion of the 
OEM’s new car sales. With the revenue, the OEM would then provide a large rebate to the most-efficient portion of 
their new car sales. Accounting would be balanced out every month and the sales accounting of each OEM would 
remain revenue-neutral. This would begin with a fee of approximately $75 and a $2,600 rebate, and fee levels 
would be adjusted annually to ensure achievement of target market share. This addresses a current failure of the 
market to motivate the private sector to increase fuel efficiency as rapidly as the physics of climate change 
requires. Exemptions would be offered for vehicles without EV equivalents.  

The Clean Car Discount would also include compassionate nuances addressing environmental justice, akin to 
Ruskin’s AB 493 (2007). Specifically, 15% of fee revenue would be earmarked for low-income consumers and 
regions with poor air quality – via higher rebates and gas guzzler retirement incentives. 

Low-income Loans and/or Subsidies 
Offer 0% interest loans or outright subsidies for EV down payments, to eligible low-income CA residents. This 
would resolve one of the biggest factors deterring consumers from purchasing EVs: not being able to afford the 
up-front cost of the down payment. (This could be supported by feebates - see 3a above.) Challenges include 
financing (particularly for consumers with low FICO credit scores) and dealership incentives. 

  

HYDROGEN FUEL CELL VEHICLES 

Reduce California’s counterproductive spending on hydrogen fuel infrastructure. 
California should shift its focus and support away from Hydrogen Fuel Cell Vehicles (HFCV) within the light-duty 
automotive space . The charrette consensus was that HFCVs will not create lower carbon emissions than internal 
combustion based vehicles, and that the market prospects of HFCVs have been eclipsed by the rise of EVs. 
Further, the state’s ongoing support for HFCVs is confusing to consumers and may cause them to delay EV 
purchases. Physics and current economics dictate that: 

• HFCVs will most likely use hydrogen from the reformation of natural gas, which will not provide any reduction in 
carbon emissions 

• Using electricity to generate hydrogen for HFCVs is grossly inefficient, when compared to powering EVs directly 
with the same quantity of energy.  
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• The HFCV market remains highly speculative, with only two significant OEM players remaining (Toyota and 
Honda). There are currently over 315,000 EVs in California; as of July 2016 there were only 331 HFCVs.   

• HFCV and their associated fueling infrastructure cost more and offer fewer benefits than EVs.  
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