Electric Vehicle (EV) Stations Working Group
Purpose:
The Electric Vehicle (EV) Stations Working Group will collectively engage Westford stakeholders to
explore the needs and feasibility to provide the necessary network of stations to support the demand
for vehicle charging throughout town. Based on the underlying demand for vehicle charging, the Group
will ultimately be responsible for advising the Planning Board regarding the development of an action
plan with clear, obtainable objectives, including but not limited to any necessary regulatory changes,
implementation processes and funding strategies as necessary.
Potential Group Members:
• Representative from Planning Board (Bob Shaffer volunteered)
• Representative of Clean Energy & Sustainability Committee (Tom Teller volunteered)
• Representative of Healthy Westford Committee
• Representative from Economic Development Committee
• Two to three members of the general public (Chauncey Chu, Jerimy Arnold, and Gerry DiBello
volunteered)
• Assistant Planner (advisory or member)
• Assistant Town Manager (advisory only)
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Electric Vehicle (EV) Charging Stations – Work Plan
Tasks/Scope: conduct research, engage with stakeholders, gather public opinion, explore zoning bylaw
updates if research leads to perceived feasibility, bring to next available town meeting
1. Comprehensive plan and/or study
a. At Planning Board level: Gather public opinion and input (survey, public meetings)
b. Outreach to one or two major commercial developers in Town, i.e., plazas & Route 110
area
c. Are electric vehicles observed around town, and where?
d. Inventory of what local communities have EV chargers, how they acquired them, and
how they are functioning
i. Example: Juniper Networks in town has a couple universal level 2 EV chargers in
their parking lot
ii. Example: Littleton has Tesla-only chargers
iii. Methuen and Ipswich
e. Consider infrastructure at public properties like town hall, schools, library. Research cost
and utilities available
f. Consider pilot program to study use level
i. Charging infrastructure is connected to the internet and can send data on
frequency of use
g. Consult with NMCOG
h. Research the future of EVs and EV stations
i. Example: car manufacturers in some places are going all electric by ~2035
ii. What have recent trends been? What are they looking like moving forward?
2. Infrastructure
a. Look into charging networks and service providers
b. Consider partnering with local power company or other entity to procure and install
stations
i. Town has received 2 grants:
1. $144,000 National Grid for installing EV stations at Town Hall, PD,
schools https://www.nationalgridus.com/MA-Home/Ways-toSave/Electric-Vehicles
2. $91,000 MassEVIP Public Access Charging Incentives
https://www.mass.gov/how-to/apply-for-massevip-public-accesscharging-incentives
ii. Eversource has EV Charging Incentives
https://www.eversource.com/content/ema-c/residential/save-moneyenergy/explore-alternatives/electric-vehicles/charging-stations
iii. National Grid has program to pay trenching costs for installation
iv. Program in MA where level 2 chargers can be put in free with grant from state
(may be one of the grants received), also have level 3 program
v. Tax credit for putting in home charger
c. Some existing sources can be converted
i. Example: London using street lights to power EV stations on residential streets
Draft 8/27/2021 rev. 8/30/2021

d. Gather information on apps and other forms of access to stations
3. If this seems feasible and appropriate for Westford, update zoning
a. See Methuen and Ipswich as examples. See US PIRG guidance
b. Add definitions and new sections for EV stations
c. Allow certain level charging stations in certain districts, by right or special permit –
update use table
i. Example: Level 1 and 2 by right in all/certain districts; Level 3 allowed by right or
by special permit in certain districts, often business/industrial
d. Consider mandated vs incentivized vs optional
i. What types of development?
1. MCP only, or smaller commercial developments as well?
2. Types of businesses/uses? E.g., drug stores have quick in-and-out so
would they be appropriate there? More appropriate at larger shopping
stores, hotels, and sit-down restaurants?
3. Multi-family projects? What size?
4. Redevelopment?
5. Single-family residential?
e. Define review process for different situations: new construction, retrofitting existing
properties, residential vs commercial/industrial
f. Lay out design criteria, including location, signage, maintenance, accessibility, etc
g. Set a minimum and/or maximum number or percentage of spaces allowed per lot
i. Example: Methuen has no minimum, but a maximum of 10% of total parking
spaces
h. Consider how they relate to parking requirements
i. Example: Methuen counts EV stations as ½ of a space toward parking count

Draft 8/27/2021 rev. 8/30/2021
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Coalition releases electric vehicle policy toolkit
for cities and towns
→ News

→ Public Works, Energy and Utilities

The Electrification Coalition has released a
new guide for cities and towns outlining a
range of policies intended to accelerate the
electrification of transportation in their
communities.
“Electrifying Transportation in Municipalities”
identifies the most effective policy levers that
cities, towns and counties can use to expand
charging infrastructure, transition fleets to
electric vehicles, and support EV adoption by
consumers.
“The transition to an electrified transportation
future requires a mix of policies and actions at the federal, state and local levels,” said
Ben Prochazka, executive director of the Electrification Coalition. “Communities and
counties have been laboratories of innovation, and they remain essential to widespread
EV deployment. This collection of policies harnesses proven strategies and lays out
opportunities for future action that will help them to continue to lead.”

https://www.mma.org/coalition-releases-electric-vehicle-policy-toolkit-for-cities-and-towns/
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Increasing electric vehicle use can reduce greenhouse gas emissions while improving air
quality and public health, Prochazka said.
The free guide identifies a set of essential EV policies that local governments can enact
to electrify their own municipal and transit fleets and accelerate EV adoption in the
communities they serve. It is designed to galvanize local policymakers and EV advocates
in cities, towns, counties, metropolitan planning organizations, utilities, air quality districts,
environmental health agencies, public works departments, and transit agencies.
“Electrifying Transportation in Municipalities” outlines policies in five categories: charging
infrastructure, multi-sector electrification, freight, fleet electrification and consumer
adoption. The toolkit provides an assessment of each policy’s greenhouse gas emissions
reductions, public health benefits, equity benefits, and job creation opportunities. It also
offers guidance on cost considerations, political obstacles and key stakeholders. Realworld examples illustrate these policies in action, at the local, state, utility and federal
levels.
The toolkit offers a wide range of strategies that can be tailored to the needs of each
community. By compiling the full range of EV policy strategies and distilling the latest
research and resources, the toolkit streamlines the policy research process for decision
makers from large cities to small towns.
The toolkit highlights policy actions already taken in many of the American Cities Climate
Challenge cities.
The nonpartisan, nonprofit Electrification Coalition promotes policies and actions to
facilitate the widespread adoption of plug-in electric vehicles on a mass scale.
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EXECUTIVE SUMMARY AND TOP POLICIES

Vehicle electrification can help cities, towns, and counties
achieve many top objectives, including reductions in climate
emissions, improvements in public health and sustainability,
advances in equity, economic development, job growth,
and the EV market, and improved energy security. Local
governments across the United States have proven to
be effective leaders in the transition to electric vehicles
(EVs), implementing policies to spur electrification faster
than their surrounding states and the nation as a whole.
This report is designed to support local policymakers and
advocates by providing a summary of the top transportation
electrification policies that local agencies should consider.
The intended audiences for this report include mayors,
city/town councilmembers, county commissioners, city
and county administrators, finance officials, metropolitan
planning organizations, air quality districts, environmental

health departments, municipal/county fleet managers,
transit directors, sustainability directors, and other relevant
municipal and county agencies and officials.
The EV Policy Toolkit outlines key policies within five
categories: charging infrastructure, multi-sector, freight,
fleets, and consumer. Table 1 provides an overview of the
top 15 local policies and actions. When prioritizing policies,
each agency should consider the local social context,
constituent makeup, levels of support, critical local issues,
and appropriate messaging (e.g., emphasizing health,
climate, or jobs). To help inform the decision-making process,
we provide a qualitative and quantitative summary of each
policy’s impact on climate emissions, public health, social
equity, jobs, and the EV market, complemented by an
evaluation of the potentia

Table 1. Summary of key policies to pursue at the city level
Benefits & impact

Summary of key city policies
Benefits & impact key:
Dificulty & cost key:

1.
Charging
infrastructure

High
Low

Medium
Medium

Potential Negative
High

Direct GHG
reduction

Health

Equity
benefits

Jobs

Market
impact

Difficulty
to pass

Current
cost to
implement

Infrastructure deployment

2. EV-ready buildings & businesses
3. Equitable charging
4. Streamlined charging approval (permits)
5. Zero emission (ZE) areas, diesel bans, or similar

Multisector

6. Road tolls and CO2-focused congestion pricing
7.

Freight

Funding for electric vehicles and charging

8. Zero emission freight/delivery
zones/curb access
9. Zero emission ports and inland hubs/
warehouse districts
10. Zero emission bus requirements & rollout

Fleets
(buses,
light-duty)

11. Fleet EV funding and business models
12. Light-duty city fleet requirements
13. EV procurement and use policies (all classes)
14. ZE mobility service provider/taxi deployment

Consumer

15. City programs for faster uptake (bulk
purchase agreements & dealer & education
campaigns) (action)

The assessments for each category are qualitative and quantitative. The rankings are expert-informed (EV industry, local governments, and advocates) and based on: 1) Transport CO2 abatement modeling
at state levels (e.g., freight emissions and passenger emissions are similar, freight is increasing, and bus emissions are a smaller part of emissions), 2) Health impacts are affected significantly by diesel
emissions (particulate matter) that come primarily from trucks and buses, 3) Equity benefits and concerns cover potential economic burdens (e.g., road toll equity concerns unless designed to address),
4) Local jobs from charging infrastructure (based on studies in the US and Europe) and also the potential jobs to implement the policy, 5) Expert survey input on policy efficacy and market impact, 6)
Difficulty to pass estimated from past evaluations and the policy stringency, 7) Costs to implement the policy (e.g., higher costs for policies that have more public engagement, policy design, potential pilots,
enforcement, or to purchase vehicles and infrastructure).
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OVERVIEW

BENEFITS OF ELECTRIFICATION
Cities that lead on vehicle electrification policy enjoy
significant benefits, including greenhouse gas (GHG)
emissions reductions, improvements in public health and
social equity, savings on fuel and maintenance costs, job and
economic growth, energy security, and more.
Climate: Cities produce roughly 70% of GHG emissions
and account for 70% of all driving in the United States. In
some states, a small number of cities represent a significant
part of the state’s emissions: Las Vegas and Reno produce
93% of Nevada’s emissions, and one-third of New York’s
emissions are from New York City, Yonkers, and Albany
(see Figure A1). In other states, even if the greenhouse gas
emissions from a city do not make up a high percentage of
the state emissions, the greenhouse gas emissions from
a city are still significant due to the impact that emissions
have on public health and the high-density populations in
cities. Examples include cities in Texas, California, and Illinois
(Figure A2).
Public Health and Social Equity: The transportation
sector is a significant contributor of harmful air pollutants,
particularly in densely populated areas. Transportationrelated air pollutants such as particulate matter and
nitrogen oxides adversely impact public health and have
been linked to asthma, heart attacks, reduced lung capacity,
heart disease, cancer, and more. Electric vehicles have zero
tailpipe emissions, thereby drastically improving ambient air
quality and health outcomes. Electrifying the transportation
sector by 2050 across the U.S. could accomplish the
following: at least 6,300 premature deaths avoided per
year, $72 trillion saved in health costs per year, 93,000
asthma attacks avoided per year, and 416,000 lost workdays
avoided per year. Air quality is also a critical social equity
issue because pollution disproportionately affects Black,
Latino, Indigenous, and impoverished communities, leading
to poor health outcomes. Some of the worst air quality in the
United States is associated with port and trucking facilities.
A 2021 study of the inclusion of equity for EV preparations
showed that only six of 36 states had equity mandates or
considerations for low- and moderate-income communities
and communities of color. The switch to a just and equitable
transportation electrification future presents the unique
opportunity to make dramatic air quality and health
improvements for vulnerable populations.

Economic Development: Electric vehicles will drive
municipal economic development and growth. EV operation
and maintenance costs are lower, which saves municipalities
money over time. Transitioning to EVs can create more local
jobs through the deployment of charging infrastructure,
through the maintenance needed on the charging stations
over time, and an increased need for electric utility
workers. Any money not spent on fuel and maintenance
can be invested back into the local economy; the service
sector stands to greatly benefit from this increase in local
investment, which also provides more jobs than the oil and
gas sector.
National and Energy Security: About 90% of all
transportation in the United States is powered by oil.
This dependence has bound the United States’ national,
economic, and energy security to a highly volatile, cartelinfluenced global oil market. Every year the U.S. military
spends billions of dollars to safeguard global oil supplies.
While the U.S. has gone to great lengths to secure supply
and reduce volatility globally, not all supply disruptions can
be predicted or prevented. When disruption occurs, prices
everywhere are affected.
The transportation sector is now the single largest emitter of
carbon emissions in the United States. To ensure U.S. energy
security, advance economic development, improve health,
and abate climate impacts, we must dramatically accelerate
the transition to electric vehicles. Most vehicles have a
10–20-year lifespan, so it is imperative that EVs make up a
rapidly increasing share of new vehicles sold in the United
States. The tipping point toward mass adoption is generally
considered to be about 15% of new sales. The Drive Electric
Campaign recommends that zero-emission vehicles reach
100% of new sales for buses, passenger vehicles, and freight
vehicles by 2030, 2035, and 2040, respectively.
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WHY EVS IN CITIES?
City and county leaders have opportunities to act more
ambitiously, implement changes more quickly, and achieve
meaningful results more rapidly than their counterparts
at the state and federal levels. Cities will benefit from an
immediate decrease in emissions, reduced operational costs,
and the benefits described above related to improvements
in health, social equity goals, economic development, and
energy security. Transportation electrification policies can
also support other goals, such as reducing air pollution,
faster integration of renewable power, decarbonization, and
improving future fuel-cost certainty.
Cities have demonstrated capability to be market leaders
in EVs, buoyed by important policies that include financial
incentives, High Occupancy Vehicle (HOV) access, high-level
commitments, fleet policies, utility funding, charging rollout,
and others. In 2018, top cities had market shares of 2.7%,
nearly three times the nationwide average of 1.0%. Some
cities had significantly higher EV uptake in 2018 and 2019.
San Jose led the charge with 20-21%, followed by other

Figure 1: EV uptake in cities
Electric vehicle share in metropolitan areas in
2019, ICCT

California cities, Seattle, and Portland, ranging from 4%
to 13%. Other cities with above-average EV uptake include
Austin, Boston, Denver, Hartford, New York, Phoenix, and
Washington, DC (Figure 1).
City influence: Cities can help drive the adoption of
aggressive policies (we detail the top ones in this report) and
increase political pressure for policy action at higher levels
(state, national, utilities, other cities, and international city
platforms).
Local commitments to 100% (or nearly 100%) vehicle
electrification for both government fleets and privately
owned vehicles can galvanize strong policy action and
send essential market signals. Cities can aim to commit to
reaching 100% new EV purchases up to five years earlier
than statewide and national targets, meaning cities can aim
for 100% by 2030 for buses, light-duty fleets, and taxis and
2035 for trucks. See Figure 2 for examples of commitments
from Ann Arbor and GoEV Cities and Counties.

Figure 2: Example commitments:
Ann Arbor Climate Action Plan & Go EV Cities and Counties

The Ann Arbor A2Zero Climate Action Plan establishes
an aggressive carbon neutrality plan that targets 100%
renewable energy by 2030, switching cars and homes
to electric power. The city targets 2025 for 90% of the
city fleet to transition to BEVs.
Go EV Cities & Counties is an effort in Colorado
through which cities commit to electrifying
government fleets, buses, mobility service providers
(such as Lyft, Uber), and defining goals to transition
their entire communities.
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CONSIDERING POLICIES, KEY STAKEHOLDERS,
AND BUILDING UNDERLYING SUPPORT
While this is a comprehensive policy guide, cities, towns,
and counties are at the forefront of innovation, and there
are many opportunities to create new policies that advance
transportation electrification. The questions below are
important to consider when embarking towards a policy
goal, whether the implementer is new to policy or highly
experienced.

5. Benefits beyond climate: Does the action connect to the
current priorities and makeup of the community, such as
considering health, equity, jobs, and EV market benefits?

1. What are the challenges facing the community or other
critical issues (including the environmental, social, and
economic context)? What problem is the agency trying to
solve?

7. Does the policy help the organization show leadership?

2. Is there clear authority for the agency to move on the
policy? What administrative or legislative route makes the
most sense? Will this be most effective as an executive
order, a resolution, a policy that passes through the city
council, an amendment to a statute, or other avenues?
3. What is the level of public or other constituent support for
the policy?
4. Overall benefits: Is the outcome worth the effort? E.g., are
the benefits great enough, will the policy or action shift the
market, is the policy too narrow or too broad?

6. Health, equity, and justice: Does the policy address
communities most impacted by pollution and are they
included in the process?

8. Who has enacted the policy already? Are there existing or
potential connections to support the agency’s work? This
can include other cities and advocates.
9. Does the policy support other organizational or community
goals, such as those related to economic development, air
quality, or costs savings?

To pass policies needed to advance transportation
electrification, collaboration among diverse stakeholders
is important. Table 2 shows examples of stakeholders and
the wide variety of roles that civil society, businesses, and
government stakeholders can play.
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CONSIDERING POLICIES, KEY STAKEHOLDERS,
AND BUILDING UNDERLYING SUPPORT / Continued
Table 2: Key stakeholder examples and roles
Type

Important stakeholder examples

Roles
• Lead, participate in, and support coalitions
• Bring a variety of persuasive arguments, including climate, health, air quality, jobs,
etc., complemented by strategic communications

• Local transportation groups
• Local climate groups
• Social equity
• Local neighborhoods

• Support understanding of fleets that can rapidly move to EVs, including total cost
of ownership assessments or telematics to identify the fleet vehicles best suited
for replacement with an EV

• Communities of color

• Demonstrate broad and diverse support

• Youth groups

• Provide letters of support

• Consumer advocates

• Develop and publicize messages responding to questions or opposition or barriers

• Faith groups or leaders

• If relevant, provide testimony during policy development

• Communications groups

• Possible community science, such as truck counts in local neighborhoods

• Health groups
Civil
society

• Support technical policy development, scenarios, and decisions, including
supporting data on a mix of topics (EVs, cost of ownership, health impacts,
benefits, jobs)

• Connect with other cities
• Jumpstart efforts with cities who have little experience with electrification

• Chambers of commerce
Corporations
and
workforce

• Downtown business associations
• Builders
• Labor representatives
• Utilities

• Demonstrate demand for electric vehicles
• Demonstrate business support for climate action and current actions they have
taken on climate and EVs
• Provide input on siting chargers and business implications

• Mayor (e.g., executive orders)
• City council (e.g., legislative actions)
• City administration (e.g., decisions)

City, metro,
or town
government

• City transit or operational agencies

• Research and initiate policy conversations

• Air quality agencies

• Understand local context

• City fleet owners

• Convene sessions with experts and departmental leaders on policy options

• City budget agencies

• Guide the development of policies for departments to follow

• Metropolitan planning organizations

• Guide the adoption, implementation, and enforcement of policies

• Air quality districts

• Update and revise policies from gained experience

• Relevant county agencies/
organizations
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EV POLICY TOOLKIT

Below we cover the top three to four policies within five categories: charging infrastructure, multi-sector, freight, fleets
(buses and light-duty vehicles), and consumers. The policies are presented in descending priority and impact. For each policy,
in addition to the benefits, difficulty to pass, and implementation costs, we provide examples and notes on program/policy
design, other stakeholders that could be involved, and which policies apply to which sector of transportation.

CHARGING INFRASTRUCTURE
While the impact in GHG reduction or equity benefits is
measurable, the pursuit of policies that accelerate charging
infrastructure development is one of the most impactful
first steps needed to uptake EVs across all vehicle classes.
A city’s efforts to reduce the barriers to creating a robust
infrastructure network are foundational, ultimately leading
to transportation electrification across cities. Additionally,
it will enable consumer confidence and support public and
private sector fleet transition to EVs. While about 80%
of charging in the light-duty sector occurs at home or
at the workplace, not all EV drivers will have access to a
dedicated home charger. For example, city residents who
live in multi-unit dwellings frequently do not have adequate
access to charging stations. Therefore, it is important that
municipalities and counties install charging stations at or
near these multi-unit dwellings. Similarly, while business
fleet operators may choose to install charging stations at
private facilities, not all charging can be performed at these
private facilities, particularly if the fleet has longer delivery
routes. In order to achieve widespread transportation
electrification, public-sector involvement in the planning
and build-out of charging infrastructure is critical.
On the following page are more details on four charginginfrastructure policies: Charging infrastructure
commitments, plans, and rollout; EV-ready buildings and
businesses; equitable charging; and streamlined charging
approval (permitting).

“Because of the chicken-and-egg nature
of planning [EV and EVSE] decentralized
transportation infrastructure, jurisdictions
must take the lead in clearing regulatory
pathways to make room for the adoption
of EVs and deployment of the necessary
infrastructure in order to ensure the
possibility of market uptake of EVs.”
- New York State Energy Research and Development
Authority and Transportation and Climate Initiative
(Planning and Policy Tool Guide)

Help on planning infrastructure
The Infrastructure Location Identification
Tool and Visualization Maps represent the
outputs of a project conducted by M.J. Bradley
& Associates and the Georgetown Climate
Center to support the Transportation & Climate
Initiative of the northeast and mid-Atlantic
states. Cities can use the tool to plan and
understand their charging needs.
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CHARGING INFRASTRUCTURE / Continued
1. Charging infrastructure plans and rollout
Policy
Infrastructure deployment

GHG reduction

Health

Equity

Jobs

Market impact

Difficulty

Current cost

Medium

High

High

High

High

Medium

Costly

Increased availability of charging infrastructure
A municipality can accelerate electric vehicle adoption
by establishing a comprehensive plan to increase the
availability of charging infrastructure, or electric vehicle
supply equipment (EVSE). Local government agencies
should develop charging infrastructure plans with charging
locations optimized to address all vehicle types and
population segments (see Policy 3). A jurisdiction can
integrate charging into its land use development plans and
consider charging hubs for a variety of uses (e.g., mobility
service provider charging during the day, resident charging
at night, linking up freight truck charging with bus charging).
This agency should consider needs such as disability access
(Americans with Disabilities Act-compliant charging stations)
and should be easy to use and safe. Public fast charging
stations should be a priority. Once the vision and targets are
established, cities should also identify funding sources and
begin rollout, starting with public properties like municipal
buildings, parking lots, garages, parks, community centers,
and libraries.
Examples
• Columbus (Ohio) set an ambitious goal in 2020 of
installing 925 EV charging ports at workplaces, multiunit residential buildings, and public spaces across the
Columbus region. By April 2021, 914 EV charging ports,
were installed representing 98% of the charging goal.
• The Twin Cities’ (Minneapolis–Saint Paul, Minnesota)
EV Spot Network is a partnership between the cities,
HOURCAR, and Xcel Energy to create about 70 charging
hubs for carshare and public charging. It is the largest
Midwest charging network.

• San Antonio’s (Texas) EV
Fleet Study provides strategic
guidelines for accelerating
EV adoption and equitable
distribution. The report
identifies priority locations
for public workplaces, fast
charging (see map), and
residential charging.
• Orlando (Florida) and the Orlando Utilities Commission, a
local utility, installed 100 charging stations at 30 locations
across the city. Orlando integrates general federal guidance
on Americans with Disabilities Act (ADA) compliance into
its EV charging ordinance. Officials intend to co-locate a
dual-port charger alongside at least one ADA spot in each
of the 30 locations.
• Hawaii requires at least one parking space for charging in
publicly accessible parking lots with more than 100 spaces.
• EVSE & accessibility: Atlanta’s (Georgia) EV Readiness
Workbook follows ADA guidelines for installing EV charging
infrastructure, including design, signage, and placement.
Tustin (California) development regulations include
requirements for EV charger spacing and signage. Boston
(Massachusetts) has design guidelines on accessibility.
Park City (Utah) provides guidelines for installation of
EVSE in new developments, including ADA-compliant
spaces.
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CHARGING INFRASTRUCTURE / Continued
2. EV-ready buildings
Policy
EV-ready buildings & businesses

GHG reduction

Health

Equity

Jobs

Market impact

Difficulty

Current cost

Medium

Medium

High

High

Medium

Medium

Low cost

Pre-wired, EV-ready buildings
In preparation for a 100% ZEV community, one of the
most cost-effective policies a municipality or county can
implement is requiring new buildings to be pre-wired and
ready for EV charging. Adopting a vision for EV-ready
buildings has significant equity benefits, as the EV-ready
building codes can be applied to multi-unit dwellings,
which often house low- and moderate-income populations.
Adoption of EV-ready building codes also sets the stage for
good jobs required for the installation of charging stations.
A jurisdiction can adopt codes that require new construction
and sizable renovations to be EV-capable, EV-ready, and/
or EVSE-installed. Codes may vary by building type; fully
operational installed charging equipment may be required in
a new commercial space, while EV-ready wiring for a Level
2 charger may be required for a new residential duplex.
Building codes can include different levels of EV-ready, EVcapable, and EVSE installation requirements for different
scales of renovation on existing buildings.
Examples
• Ann Arbor (Michigan) requires all new buildings and
existing building renovations to include EV Charging
Infrastructure (February 2021). Rules include minimum EV
parking percentages (10-100%) according to building type.

• Auburn Hills (Michigan) amended zoning ordinances to
incorporate Electric Vehicle Infrastructure and strongly
urge all new residences with garages be constructed with a
40-amp outlet on a dedicated circuit in close proximity to
future EVSE.
• Fayetteville’s (Arkansas) ongoing planning process aligns
land use, transportation, and building codes with the
city’s ambitious long-term climate goals and recommends
policies apply to as much development as possible with
context-sensitive requirements (EV-capable, EV-ready, and
EVSE-installed).
• Oakland (California) requires all new multi-family and
non-residential buildings to be wired for EV charging,
with full circuits to be installed with 40-Amp 208/240Volt capacity, including raceway, electrical panel capacity,
overprotection devices, wire and termination point, at the
time of construction.
• St. Louis (Missouri) adopted EV-ready building regulations
in 2021 that take effect in 2022 and require new
construction and major renovations of multi-family and
commercial buildings to be EV-ready. Major renovations of
single-family units will fall under these policies starting in
2024.

• Atlanta (Georgia) adopted an ordinance in 2017 requiring
all new single-family homes to be EV-ready (conduit,
wiring, and electrical capacity), in addition to 20% of
new commercial and 20% of new multi-family residential
parking to be EV-ready.
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3. Equitable charging
Policy
Equitable charging

GHG reduction

Health

Equity

Jobs

Market impact

Difficulty

Current cost

Medium

Medium

High

High

Medium

Medium

Medium

Equitable charging for multi-family housing
Planning for and building out a network of charging
infrastructure is critical for a just and equitable transition
to transportation electrification. Equitable charging means
ensuring EV charging infrastructure is installed in a way that
addresses a spectrum of needs. Examples include planning
for, requiring, and/or installing charging infrastructure at
workplaces and businesses, in the public right-of-way, at
multi-unit dwellings, and across neighborhoods. Charging
at multi-family housing is especially important to improving
equitable access.
Examples
• Mountlake Terrace (Washington) adopted a city ordinance
to facilitate the installation of EVSE to expedite EV
adoption. The ordinance requires a minimum percent of
parking dedicated to charging stations for multi-family
residential, commercial, office, and industrial development.
The highest requirements are for multi-family residences,
with 10% of parking spaces dedicated to charging stations.
• Salt Lake City (Utah) adopted an EV-ready building code
ordinance in May 2019. The ordinance requires that at least
20% of the parking spaces for multi-unit dwellings be EVready.

• Urban Sustainability Directors Network (USDN)
developed a guide (Electric Vehicle Charging Access for
Renters: A Guide to Questions, Strategies, and Possible
Next Steps) for communities to help residential tenants
access charging. Renters are often unable to charge at
home because of a lack of off-street parking, inability
to afford charging installation, or a property owner’s
unwillingness to install the equipment.
• ACEEE Published Siting Electric Vehicle Supply Equipment
(EVSE) with Equity In Mind in April 2021, summarizing
challenges for EVSE investment (including parking
availability, multi-unit dwellings, permitting, multiple
transport modes), the role of utilities (e.g., ratepayer funds
dedicated to equitable outcomes, working with transit and
school buses), current utility activities and investment
focused on equitable EVSE (especially in Arizona,
California, Colorado, New Mexico, and Oregon, prioritizing
multi-unit dwellings, and school and transit buses), and
community engagement and metrics (community needs
assessment, mobility equity analysis, and placing decisionmaking in the hands of the local community).
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4. Streamlined charging approval (permits)
Policy
Streamlined charging approval

GHG reduction

Health

Equity

Jobs

Market impact

Difficulty

Current cost

Medium

Medium

Medium

Medium

Medium

Easier

Medium

Streamlined charging approval
One of the roadblocks to increased deployment of charging
infrastructure is complex and lengthy permitting processes.
Municipalities and counties can remedy this by streamlining
the permitting process for approving and installing charging
infrastructure, including online permitting and centralized
permitting. Any streamlined permitting process or program
should account for the needs of medium- and heavy-duty
trucks and buses, such as high-power charging and space
designated for charging (e.g., hubs).
Examples

• In Rochester (New York), a standard electrical permit is
all that is required to install home charging equipment.
The process is straightforward and consistent with other
electrical projects. Requiring a separate permit specifically
for EV charging stations would create an unnecessary
barrier.
• The state of California adopted rules that require
consistent municipal rules and regulations expediting EVSE
permitting. California leaders determined that rapid and
efficient EVSE installation statewide is in the state’s best
interest.

• Chicago (Illinois) allows licensed electricians to apply for
EV charger permits online in one day.
• Houston (Texas) adopted a 24-hr permitting process
whereby inspections scheduled by noon of a business day
will be conducted that day if an electrical contractor has
already purchased a permit. Requests made after 12 p.m.
are performed within 24 hours.
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Policies addressing multiple sectors at once, including
freight trucks, buses, fleets, and personal vehicles, can have
greater benefits than a policy focused on a single sector
or vehicle type. However, multi-sector policies can be more
difficult to pass or implement. Multi-sector policies include
tools ranging from constraining zero emission zones or

diesel bans to incentives such as funding for electric vehicles
and charging infrastructure.
Below are more details on three policies: Zero emission
areas, diesel bans, or similar; road tolls and CO2-focused
congestion pricing; and funding for electric vehicles and
charging.

5. Zero emission areas, diesel bans, or similar
Policy
Zero emission areas, diesel bans, or similar

GHG reduction

Health

Equity

Jobs

Market impact

Difficulty

Current cost

High

High

High

High

High

Difficult

Medium

Zero Emission Areas
For Air Quality & Health
Zero-emission/clean air zones, diesel bans, or similar policies
restrict or deter combustion vehicles from entering an
area to improve air quality and health and advance zeroemission mobility, including ZEVs, biking/e-biking, and
walking. Policies may apply to all modes or target vehicles
with significant particulate emissions, such as medium- and
heavy-duty trucks and buses. Cities often begin the clean air
zones within a core center of the city and expand the area
over time, such as expanding out to wide ring roads.
To establish a Zero Emission Area (ZEA), it is essential
to first develop sufficient charging infrastructure, build
broad public awareness and support, build political will
with decision-makers, and have an excellent technical
design. Strong technical design can include pilot zones,
consideration for which modes of transportation to address
first, design to alleviate impacts on vulnerable populations,
design to include robust implementation and enforcement,
inclusion of air quality monitoring, and consideration for
expanding geographic reach and modes over time. See ideas
from the ZEA Handbook, referenced at right.
Low- and zero-emission zones first originated in Europe.
While they are nascent in the U.S., several cities are
exploring implementation options and variations, and they
are expected to grow in scope and number. Some U.S. cities
are exploring ZEA implementations that also include road
pricing (also see Policy 6).

Zero Emission Area Handbook
The Global New Mobility Coalition’s (GNMC)
ZEA Handbook provides guidance for cities and
business on how to plan, implement, and manage
feasible ZEAs. Example cities include London and
Sacramento.
Steps include:
•E
 stablish

work principles for all
stakeholder groups

•S
 et

an ambitious vision, incorporating
economic and environmental considerations

•D
 efine

performance metrics to measure impact
(societal, economic, and environmental)

•D
 efine

a winning pilot format, considering transit,
residents, commuters, commercial traffic, local
businesses, and others
• Prioritize asset classes and measures
•C
 lose legal, financial, & technological
implementation gaps
• Quantify direct impact
• Quantify and manage externalities
• Plan transition and timing for each measure
• Learn from city case studies
• Learn from GNMC members
• Ensure community dialogue and buy-in
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Examples
• Signatories to the C40 Green and Healthy Streets pledge to
procure only zero-emission buses by 2025 and to establish
zero-emission only areas by 2030. U.S. signatories include
Austin, Honolulu, Seattle, Santa Monica, and West
Hollywood. Seattle will introduce a Zero Emission Area
plan by the end of 2021 as part of its commitment.

• Los Angeles’s (California) Transportation Electrification
Partnership (TEP) aims to have electric-only public
transportation and zero-emission goods movement by
2028, the year the city will host the Olympic Games.
LA City officials developed an LA Zero Emission Area
roadmap, which was completed June 2021.

6. Road tolls and CO2-focused congestion pricing
Policy
Road tolls and CO2-focused congestion pricing

GHG reduction

Health

Equity

Jobs

Market impact

Difficulty

Current cost

High

High

Potential
negative

Medium

Medium

Medium

Medium

Tolls based on CO2 intensity
Road tolls based on CO2 intensity (sometimes in conjunction
with HOV lanes) aim to incentivize the adoption of low- to
no-emission vehicles. Tolls can be structured to foster and
benefit ZEVs and achieve dramatic reductions in emissions.
Congestion charging usually aims to reduce congestion and
improve drive times, but examples have shown that climate
emissions can also drop (2.5-22% in Gothenburg Sweden,
Stockholm Sweden, London UK, Singapore, and Milan, Italy).
These policies may focus on all modes of transportation but
may be more effective at reducing emissions when targeted
at freight, which has disproportionately high emissions.
U.S road tolls typically focus on light-duty vehicles early in
the adoption phase, though officials can utilize toll roads to
address all vehicles. Cities might use HOV lanes, gradually
becoming more restrictive for high-polluting vehicles and
permissive for low- to no-emission vehicles (e.g., toll roads
could allow free access for EVs or HOV 2+ passengers to
HOV 3+ passengers). Tolls/charges can incentivize shared
use of the road and should include protections for lowerincome and other vulnerable groups. Revenues from road
tolls may be used to improve nonpersonal-vehicle mobility
options and increase livability in communities plagued
by localized air pollution. Roadway pricing on trucks on a
per-km basis has been introduced in European countries.
Important design considerations include excluding all
combustion fuels (including natural gas) and considering the
CO2 intensity (miles per gallon) in the tolling.

Examples
• Seattle (Washington) The Seattle Department of
Transportation is exploring congestion pricing to not only
address congestion, but also to reduce climate emissions.
• New York City (New York) has a congestion pricing
program that financially deters the use of the road based
on time of use, congestion level, and vehicle size. It will
decrease emissions through reduced trips and lower permile emissions but is not targeted at electrification efforts.
The congestion pricing will apply to all personal vehicles
and those that carry people for hire, including taxis and
ride-hailing companies. Car users will benefit from reduced
congestion, transit riders will benefit from increased
investments in transit, and communities will benefit from
reduced air pollution and improved health outcomes. The
program was passed in 2019 and begins in 2021.
• Los Angeles’s (California) Metropolitan Transportation
Authority (LA Metro) outlined its vision for reducing
congestion in LA Metro’s Vision 2028 Strategic Plan
through road pricing. LA Metro has released four concepts
for their traffic reduction program pilot. Within the next
five years officials will plan and implement a pilot traffic
reduction program.
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• Beyond the U.S.: Germany established a heavy-duty truck
vehicle toll in 2002. The per-km tolls are based on vehicle
size, weight, and route. EVs are exempt from the toll.
Natural gas vehicles have been exempted since 2019, but
will be subject to the toll in 2024.

• Beyond the U.S.: Cities with major congestion pricing
programs (sometimes combined with low emission zones)
include Gothenburg and Stockholm (Sweden), London
(UK), Singapore, and Milan (Italy). Taking from two to
nine years to prepare, cities saw 12-22% reduction in
vehicle trips, 10-33% reduction in travel time, and 2.5-22%
reduction in climate emissions.

7. Funding for electric vehicles and charging
Policy
Funding for electric vehicles & charging

GHG reduction

Health

Equity

Jobs

Market impact

Difficulty

Current cost

High

High

High

Medium

High

Medium

Costly

Taxes for vehicles & charging
The most common way to provide incentives for EV
purchases and the build out of charging infrastructure is
through rebates. Funding for rebates can be included in the
organization’s transportation budget, funded by a variety
of revenue streams, including taxes on the sale of vehicles,
gasoline taxes, or general fund dollars. In addition, cities,
towns, and counties can partner with local electric utilities
to offer rebates to their residents. Rebates can be offered
for the purchase of an EV and the build-out of EV charging
infrastructure for the light-duty sector, the medium- and
heavy-duty sector, buses, and rideshares. Decision makers
should ensure that transportation equity goals are achieved
with any rebates set aside for these purposes; some cities
have dedicated a portion of the rebate funding specifically
for equity goals. Should the city not pursue a rebate, cities
can coordinate and facilitate a “group-buy” purchase with
selected automakers to lower the purchase price of EVs
for the city and its residents. These group-buy programs
can also be a way to partner with many local stakeholders,
including utilities. Note that cities should be aware of
other funding sources for EV purchase and EV charging
infrastructure at the state, utility, and federal levels.
City examples:
• Columbus (Ohio) offered rebates to help taxis and
other ride hailing services to switch to electric vehicles.
Incentives of $3,000 each ($90,000 total) were available to
transportation providers who purchased new, fully electric
vehicles between November 2018 and April 2019.
• Phoenix (Arizona) partnered with Nissan in 2017 to offer
$10,000 discounts on the Nissan Leaf, which was followed
in 2018 with a city partnership with local utilities to offer
$3,000 off the Nissan Leaf.

• Ashland (Oregon) electric utility users with an active
account can apply for a $1,500 rebate for the registration
of a qualifying new or used battery electric vehicle.
• The San Joaquin Valley Air Pollution Control District
(California) offers up to a $3,000 rebate for the purchase
of an EV or other alternative fuel vehicles. Residents and
businesses are eligible in an eight-county area.
• Other city incentives for purchases or infrastructure
(some of which have expired, but can serve as references)
can be found in the State and Local Policy Database from
the American Council for an Energy Efficient Economy.
State examples:
• Restructuring and replacing the Colorado gas tax. A
proposal would add a fee on top of the gas tax to make
up for declining gas tax revenues associated with fuel
efficiency and EVs. An additional component would add
a Vehicle Miles Traveled (VMT) fee. Some new revenues
would be used for EV charging infrastructure.
• The Idaho Department of Environmental Quality (IDEQ)
offers up to $7,500 for entities to build DC fast charging
EVSE in strategic locations in Idaho. Specific highway
corridors will be prioritized as well as stations within a halfmile of a major highway. Funding for this project comes
from Idaho’s VW settlement.
• The State of Utah renewed its Alternative Fuel Heavy-Duty
Vehicle Tax Credit Program which provides tax credits
for the purchase of heavy-duty electric, natural gas, or
hydrogen-electric vehicles initially at $15,000, declining to
$1,500 by 2030.
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FREIGHT
Freight electrification policies can sharply decrease diesel
emissions and overall greenhouse gas emissions, leading
to significant health benefits. The number of vehicles to
convert to electric is smaller (compared to vehicles in
the light-duty sector), but the reduction in emissions is
substantial. Some of the highest concentrations of diesel
emissions occur at shipping ports and other transportation

hubs and disproportionately impact Black, Latino, Asian and
Indigenous communities.
Below are more details on Policies 8 and 9: Zero-emission
freight/delivery zones/curb access and zero emission ports
and inland hubs/warehouse districts.

8. Zero-emission freight/delivery zones/curb access
Policy
Zero-emission freight/delivery
zones/curb access

GHG reduction

Health

Equity

Jobs

Market impact

Difficulty

Current cost

High

High

High

High

High

Medium

Medium

Zero-emission zones for all trucks and smart loading zones
Zero-emission freight zones operate similarly to general
zero-emission areas (see Policy 5 above) but focus solely on
trucks: delivery trucks, vans, and other medium- and heavyduty vehicles that deliver goods. Curb access programs
incentivize or restrict vehicles to specific classes (and times)
and can be used to promote ZEVs. Examples include creating
smart loading zones for freight with consideration for time
needed to load and unload, and also the required access
needed. While many policies are applied to medium- or
heavy-duty trucks (and grouped under freight in this toolkit),
curb access can also apply to and incentivize ZEVs among
mobility service providers, transit, or other modes. In some
cases, providing greater curb access would eliminate or
change parking needs.
The costs of the policy are “medium,” primarily due
to implementation costs; such costs include signage,
monitoring, and enforcement. The costs rise somewhat with
larger geographic scopes of the zone. Additionally, if parking
is given up in the zone design, there could be foregone
parking funds.
City examples:
• Santa Monica (California) in partnership with The Los
Angeles Cleantech Incubator (LACI) established and
deployed the nation’s first Zero Emissions Delivery Zone
in early 2021. The voluntary delivery zone is one square
mile and provides priority curb access for zero-emission
vehicles (trucks, scooters and cars), including providing
real-time parking availability data to ZEV drivers. Initial

partners include 15 technology, delivery, and automobile
companies and manufacturers, including IKEA, Shopify,
Motiv Power Systems, and
Nissan. The zone provides
participating partners with
decreased delivery and dwell
times along with designated
parking, all while the community
benefits from cleaner air.
• Honolulu (Hawaii) is
developing an approach to
de-carbonize a large part of the city through a “CarbonFree Corridor” along an elevated 20-mile rail system
currently being built. The city will implement a plan to
transform land use and last-mile connections and provide
incentives for accelerated zero-emission transportation
and mobility development.
• Curbside Management Strategies: Curbs, once exclusively
dedicated to parking for adjacent stores, are being
re-imagined to foster delivery zones, safer bicycle
infrastructure, faster and more reliable transit corridors,
ride hailing, and outdoor dining for a growing number of
cities.
• See Policy 5 for examples of multi-sector zero-emission
areas. Many cities are working to address curb access,
though not necessarily to prioritize electrification.

CITY ELECTRIC VEHICLE POLICY TOOLKIT

14

EV POLICY TOOLKIT

FREIGHT / Continued
• Columbus (Ohio) piloted a curb access project that
converted eight high-traffic areas into managed curb
access for commercial and on-demand drivers. The
program demonstrated decreased dwell times for
deliveries, decreased citations for illegal parking, and
higher user satisfaction through on-line registration
and reservations.

• New York City (New York) Neighborhood Loading Zones
prioritizes loading zones to ease double parking and
shorten delivery times. The demand for loading zones
has grown significantly with the rise of e-commerce
and increased deliveries stemming from the COVID-19
pandemic. Dedicated curb space may ease traffic flow and
create safer spaces for all users.

9. Zero-emission ports and inland hubs/warehouse districts
Policy

GHG reduction

Health

Equity

Jobs

Market impact

Difficulty

Current cost

High

High

High

High

High

Difficult

Costly

Zero-emission ports and inland hubs/
warehouse districts

Seaport and inland ports for health,
equity, and ZEVs
Hubs of freight activity, including seaports, inland hubs,
and warehouse districts, produce some of the highest
concentrations of particulate emissions detrimental
to human health, and they are also large producers of
greenhouse gas emissions. Zero-emission ports and
inland hubs that electrify freight trucks (drayage and
regional haulers) and freight handling equipment such
as yard haulers have a vast potential to protect human
health, particularly communities of color, which have
been disproportionately impacted by the particulate
emissions from this sector. Policies can set goals for zeroemissions vehicles and other equipment, and authorize the
purchase and deployment of electric vehicles and charging
infrastructure. Agencies can fund the work by setting facility
impact fees related to mobile source pollution. Relevant
actions are often in connection with State Implementation
Plans (SIPs) to improve to air quality.

These efforts have reduced the port’s carbon footprint by
55% from its 2016-2017 baseline, and it is on track to see a
75% reduction by 2040.
• The Ports of Los Angeles and Long Beach (California),
under the Clean Air Action Plan, set a goal in 2017 to
transition cargo equipment and drayage trucks to zero
emission by 2030 and 2035. New investments in electrical
cargo-handling and drayage trucks could streamline
operations, reduce emissions, and lower operating costs.
In 2021, the ports are moving forward on truck fees ($10/
truck, adding up to $40 million per year for each port for
three years) to fund the zero emission transition, while
carefully considering equity implications.

Examples
• The Port Authority of New York and New Jersey
will transition 50% of their light-duty fleet to electric
vehicles by 2025, electrify ground support equipment at
airports, electrify cargo handling equipment, fully electrify
their airport shuttle bus fleet, and provide charging for
customers.
• The Port of Houston (Texas) established a CO2 reduction
program based on a 100% renewable energy contract,
efficiency improvements and port equipment upgrades.
CITY ELECTRIC VEHICLE POLICY TOOLKIT
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FLEETS: BUSES AND LIGHT-DUTY VEHICLES
Cities, towns, and counties can play a direct and robust
role to accelerate the transition to an electrified
transportation sector by making commitments to electrify
public-sector fleets and encourage private-sector fleets
to do the same. Buses and light-duty vehicles are the
best place to start because of the wide variety of models
now available (although an increasing number of heavyduty EVs will become available within the next few years).

Fleet electrification offers significant financial benefits to
public fleets as EV purchase prices continue to drop, and
total cost of ownership now wins out over ICE vehicles.
Below are more details on four policies: Zero-emission bus
requirements and rollout, fleet EV funding and business
models, light-duty fleet requirements, and EV procurement
and use policies.

10. Zero emission bus requirements and rollout
Policy
Zero emission bus requirements & rollout

GHG reduction

Health

Equity

Jobs

Market impact

Difficulty

Current cost

High

High

High

Medium

High

Medium

Costly

100% e-bus by 2030
One of the most direct influences a city, town, or county can
have on electrification is to purchase and roll out electric
buses, yielding substantial benefits related to emissions
reductions, public health, and equity. Public agencies can
require up to 100% EV procurement by transit fleets and/
or change their contracting processes to prioritize e-buses.
Agencies may also negotiate with regional transit providers
to incorporate EVs into the fleet. Lessons learned from
charging infrastructure deployment for buses can be applied
to other fleet vehicles and applications, especially other
medium- and heavy-duty uses.

Dashboard for Rapid Vehicle
Electrification (DRVE) Tool
The Electrification Coalition’s DRVE Tool allows
for cost and emission comparisons between
conventional and electric light-, medium-, and
heavy-duty vehicles. Users can evaluate a mix of
procurement ownership structures, vehicle types,
electric vehicle charging configurations, total cost of
ownership, and other scenarios.

Examples
• As noted in Policy 5, cities that are signatories to the C40
Green and Healthy Streets pledge, commit to 100%
electric bus procurement by 2025 (in addition to zero
emission areas).
• Miami-Dade County (Florida) partnered with U.S.-based
Proterra to install 75 chargers and 42 new buses in a
comprehensive plan to electrify, making this fleet one
of the largest e-bus fleets in America. Proterra supports
electrification by going beyond delivery of e-buses and
providing support for charging design, building, financing,
operations, maintenance, and energy optimization.
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• Beverly (Massachusetts), a small town of about 40,000
people, is transitioning its entire school bus fleet (27 buses)
to electric and uses locally made Thomas Built e-buses.
• Charlotte (North Carolina) is piloting 18 electric buses
for 12-18 months on the way to its long-term goal of 100%
electric buses. The city is partnering with eTransEnergy,
a subsidiary of its local utility Duke Energy, on this pilot.
Their rollout will prioritize “Corridors of Opportunity” to
elevate health equity and introduce e-buses first in areas
with the highest pollution.

The regulation phases in gradually until 2029, when all new
purchases are required to be electric. Between 2020 and
2050, the rules will reduce carbon emissions by 19 million
metric tons, or the equivalent of taking 4 million cars off
the road.
• The governor of New Jersey signed legislation in January
2020 that established goals to increase use of zeroemission transit vehicles in the state. The EV procurement
requirement will gradually increase from 10% of new
purchases in 2024 to 50% by 2026 and 100% by 2032.

• California established a 100% zero-emission statewide bus
fleet goal in 2018 to be reached by 2040. This first-in-thenation commitment was supported by a diverse coalition.
11. Fleet EV funding and business models
Policy
Fleet EV funding & business models

GHG reduction

Health

Equity

Jobs

Market impact

Difficulty

Current cost

Medium

Medium

Medium

Medium

High

Easier

Costly

Secure grants, rebates, and incentives for EVs
A crucial part of advancing EVs is to secure funding to
purchase the vehicles. Securing EV funding can be helpful
for all vehicle classes. Cities, towns, and counties can
look to various potential funding sources to support fleet
electrification, including state, federal, or public-private
partnerships with businesses or utilities. Funds can be in the
form of grants, rebates, or other incentives.
Agencies can explore innovative business models for EV
acquisition, including leasing all or part of the vehicles.
Batteries are typically the costliest part of the vehicles,
and some organizations will lease or finance the batteries
themselves.

• Capital/municipal leasing is a popular financing
alternative to an ownership or operating lease. These taxexempt leases carry much lower interest rates, allowing
communities to expedite transportation electrification.
• Mobility-as-a-Service (MaaS), also known as
Transportation- or Fleet-as-a-service (TaaS or FaaS) shifts
fleet ownership and operations to a private entity, which
assumes responsibility for vehicle ownership, maintenance,
insurance, and other aspects of fleet management.

• Pay As You Save: A fleet might partner with a utility (or
other capital provider) using a “Pay As You Save” financial
mechanism that allows the partner to pay for the upfront
battery cost. The fleet pays back the costs monthly using
savings from fuel and maintenance costs. Once the partner
entity recovers its initial investment, the fleet owns the
equipment.
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Examples
• Federal Transit Administration (FTA) Low or No emission
vehicle program. The FTA program supports the transition
of the nation’s transit fleets to the lowest polluting and
most energy efficient vehicles available. The 2021 program
allocates $180 million to support these efforts.
• Highland Electric Transportation is a $253 million
start-up company with a mission to provide a budgetneutral solution to electrify fleets. Broadly, energy service
companies (ESCOs) finance and deliver energy efficiency
projects, paid for by municipalities through the energy
savings. Fleet electrification efforts are well-suited for
Transportation-ESCOs (T-ESCO) given the higher capital
costs of EVs paired with much lower fuel costs. Highland, a
T-ESCO, handles all aspects of financing and management
for a fixed annual fee that is cost competitive with existing
diesel fleets. Montgomery County, Maryland, awarded
Highland its first budget-neutral contract.

EV Funding and Finance Guide
The Electrifcation Coalition’s Guidebook for Funding
and Financing Electrification summarizes a wide
range of funding sources a public agency might
pursue, including federal programs (DOT, DOE,
EPA), State programs (incentives and Volkswagen
settlement funds), utility programs, tax credits,
bonds, leasing, and loan guarantees.

How Much Funding Is Available?
The following examples give a sense of the scale of
resources available from various sources (FY 2020
levels except where noted):
• Surface Transportation Block Grants: $12 billion

• Dominion Energy (18 eastern states) is investing in the
incremental costs to buy electric school buses and the
associated infrastructure to help realize their many
benefits, including: improved grid reliability, lower
emissions, and cost savings to schools.

• Congestion Mitigation and Air Quality
Improvement (CMAQ) program: $2.5 billion

• Holy Cross Energy, a nonprofit electric cooperative
in Colorado, provides fleets up to two free Level 2 EV
chargers. The customer is responsible for labor costs,
which can be paid up front or over time via the agency’s
monthly utility bills.

• Pennsylvania’s Alternative Fuels Infrastructure
Grant Program: $5 million

• The Orlando Utilities Commission (OUC) Charge It program
sells and leases Level 2 (240 volt) and Level 3 (fast)
chargers. The leases are for a 5-year term, with an openended buy out option at the end. If the site host does not
buy-out the charger, OUC retains ownership.

• Low or No Emission Vehicle Grants: $55 million
• Diesel Emission Reduction Act School Bus Rebate
Program: $10 million

• Utilities: $1.2 billion approved (January-August
2020)
• Volkswagen settlement: $3 billion for mitigation
trust fund, $2 billion in ZEV infrastructure (total)
• Regional Greenhouse Gas Initiative (RGGI): $248
million (2018)
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12. Light-duty fleet requirements
Policy
Light-duty fleet requirements

GHG reduction

Health

Equity

Jobs

Market impact

Difficulty

Current cost

High

Medium

Medium

High

High

Easier

Medium

100% electric light-duty fleets by 2030
Cities, towns, and municipalities can adopt policies that
transition municipal fleets to be up to 100% electric by 2030
(or earlier). For most light-duty applications, EVs offer an
attractive total cost of ownership with significant savings
on fuel and maintenance costs, the benefits of which rise
with increased vehicle usage (miles driven). The transition
to an all-electric fleet can be phased in to coincide with
increasing EV model availability in the coming years. The
number of light-duty battery electric vehicle (BEV) and
plug-in hybrid (PHEV) models is expected to increase from
55 to 81 models between 2019 and 2022 and to more than
100 models by 2025. Worldwide, there are about 150 models
today, with numbers forecasted to grow to over 500 by
2022 and over 700 by 2030. Municipalities and counties
can set similar electrification benchmarks for medium- and
heavy-duty vehicles in their fleets. Some agencies’ programs
limit electrification to vehicle applications that don’t incur
substantially increased costs.

Examples
• As part of the Ann Arbor A2Zero Climate Action Plan, Ann
Arbor (Michigan) established in 2017 a goal to electrify
90% of the city’s light duty fleet by 2025, and followed by
medium- and heavy-duty vehicles at a later date. The 90%
goal provides some flexibility for applications that may be
too difficult or expensive to electrify.
• Charlotte (North Carolina) strives for a 100% Zero Carbon
City Fleet by 2030 (passed in 2018). The directive requires
zero carbon (EVs, hydrogen, biogas or biofuel) vehicles.
Additionally, the electricity used to run these vehicles must
be powered using zero carbon electricity sources either onsite or through contracts.
• Pittsburgh (Pennsylvania) set an aggressive goal in
2017 of a 100% fossil-fuel-free fleet by 2030 in addition
to powering the fleet with locally generated or purchased
renewable energy.
• Tallahassee (Florida) adopted a Clean Energy Resolution
in 2019 that, among other goals, set a goal to shift all lightduty vehicles to 100% electric by 2035.

13. EV procurement and use policies (all vehicle classes)
Policy
EV procurement and use policies

GHG reduction

Health

Equity

Jobs

Market impact

Difficulty

Current cost

High

Medium

Medium

Medium

Medium

Easier

Medium

EV-first procurement
Guidelines for procuring and using EV technology may be
more necessary in the near term to boost adoption and
comfort with EVs. Several policies can help communities
transition to electricity more quickly in all vehicle classes
(light-, medium-, and heavy-duty) and optimize the benefits
of their EVs. “EV-first” procurement policies stipulate that
new vehicle purchases must be EVs unless a waiver is
obtained based on high cost or other substantive reasons.
Procurement policies can apply to specific vehicle types or
applications, expanding in scope over time as more models

become available. EV use policies apply to the operation
of existing vehicles in the fleet. If an electric option exists
for a given application or use, staff must operate the EV,
rather than any available ICE vehicle. Finally, telematics is a
GPS technology that can improve the understanding of and
efficiency of fleet vehicle use. Telematics may help officials
optimize EV duty cycles, range needs, and transportation
logistics, though data privacy considerations must be
addressed.
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FLEETS: BUSES AND LIGHT-DUTY VEHICLES / Continued
Examples
• Albuquerque (New Mexico) developed a Vehicle
Acquisition Policy and Procedures policy (passed in 2020)
that prioritizes zero-emission and fuel-efficient vehicles.
The goal is to reduce carbon emissions and save taxpayers
money on fuel.
• Seattle’s (Washington) 2017 Drive Clean Seattle targets
fleet emissions reductions by 50% by 2025 through
electrification, cleaner fuels, and prohibiting idling.
Seattle’s efforts to electrify its fleet began in 2010, and
by 2017, 20% of the vehicles in the city fleet were EVs.
Through subsequent updates to the policy, the city
established a stronger goal of transitioning 100% of the
light-duty vehicles in the fleet to electric by 2023.

• Climate Mayors EV Purchasing Collaborative. In 2017,
Los Angeles and 30 other cities began bundling fleet
procurement needs (for all classes of vehicles) and EV
charging infrastructure needs to demonstrate demand
and reduce purchase costs. The Collaborative has grown
to more than 250 cities, counties, transit agencies,
port authorities, colleges and universities. Members
have committed to purchasing over 4,000 EVs. The
Collaborative, a partnership of the Electrification Coalition,
Climate Mayors, and Sourcewell, also provides trainings,
best practices, educational resources, and analysis for
member organizations.
E
 V Smart Fleets: Public Sector Fleet EV Procurement
• EV
Examples – a case study of three all-electric vehicle
procurements conducted by the U.S. Navy, City of New
Bedford (Massachusetts), and City of Seattle (Washington).

• Charlotte’s (North Carolina) Zero Carbon Fleet program
identifies the use of telematics to optimize use and EV
charging. Telematics will be installed across the entire
vehicle fleet to increase efficiency, including identifying
which vehicles work best with electrification, reducing fleet
size by identifying more efficient routes, and extending the
range of EVs by identifying less efficient driving practices.
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CONSUMER-FACING POLICIES
Many policies that encourage the adoption of EVs among
consumers are enacted at the federal and state levels (e.g.,
purchase incentives, charging infrastructure development),
but towns, counties, and cities have a large role to play to
increase the adoption of EVs amongst consumers as well.
Not only are local governments critical in the build-out of
additional EV charging infrastructure, but they also have a
unique role to play in education and awareness. Municipal
and county governments can also coordinate bulk purchases

and implement policies that require ride-sharing companies
to transition their vehicles to be electric.
Below are more details on two policies and actions: Zeroemission taxis and transportation network companies; city
programs for faster electrification, including bulk purchase
agreements and dealers and educational campaigns.

14. Zero emission taxis and transportation network companies
Policy
Zero emission taxis and transportation
network companies

GHG reduction

Health

Equity

Jobs

Market impact

Difficulty

Current cost

Medium

Medium

High

Medium

High

Medium

Medium

100% ZEV taxis
Uber and Lyft, the two largest transportation network
companies (TNCs), have already committed to zero-emission
operations by 2030, but local jurisdictions still have
important roles to play in the rideshare and taxi spaces.
They can require taxi companies and TNCs to drive only
EVs if the company wants to operate within the jurisidiction
(established as part of the permitting/licensing process),
impose volume caps on ride-hailing vehicle licenses while
exempting electric ride-hailing vehicles (and over time
license only EVs), provide differential taxes or fees to
encourage EVs, or provide subsidies for rideshare EVs. These
requirements may be enacted in conjunction with zeroemission zones and other fleet electrification standards.
Cities can also support the deployment of zero emission
taxis and TNC vehicles with charging infrastructure policies
(Policy 7) and curb access (Policy 8).
Examples
• New York City (New York) exempted EVs from its ride-hail
license cap.
• San Francisco (California) adopted a surcharge tax in late
2019 on ride-hail companies that will be in place for 25
years. It sets discounted rates for electric vehicles (1.5% for
EVs vs. 3.25% in ICE vehicles).

• Supporting corporate announcements and actions: Cities
and counties can build on the market momentum created
by Lyft and Uber’s commitments to electrify by enacting
strict requirements for all TNCs.
• Lyft announced in June 2020 that it would achieve 100%
electrification of its vehicles by 2030 (and prevent “tens
of millions of metric tons” of pollutants from entering
the atmosphere). Lyft also premiered the ‘Green Mode’
program in Portland, OR, which allows passengers to
request hybrid or electric vehicles. Lyft partnered with
Portland General Electric to provide free charging.
• Uber announced in 2020 that it would achieve 100%
electrification of its vehicles by 2030 in the U.S., building
on earlier notices from 2017 that 10% of its fleet would
be electric by 2019. To support EV awareness and uptake,
Uber has EV Champions in Portland and awareness
campaigns in Austin, Los Angeles, Montreal, Sacramento,
San Diego, San Francisco, and Seattle.
• State level: California’s Clean Miles Standard is the first
U.S. program that sets a target of 90% electric vehicle
miles traveled (eVMT) by ride hailing fleets by 2030. The
California Air Resources Board approved the program in
May 2021.
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CONSUMER / Continued
15. City programs for faster adoption, including bulk purchase
agreements and dealer and educational campaigns
Policy
City programs for faster uptake, including
bulk purchase agreements

GHG reduction

Health

Equity

Jobs

Market impact

Difficulty

Current cost

Medium

Medium

High

Medium

Medium

Medium

Medium

Savings through bulk purchases and raising awareness
ACTION: The “policies” detailed above (1-14) indeed focus
on specific policies a city can enact. City actions and
programs that encourage faster uptake, including bulk
purchase agreements and dealer and educational campaigns
as detailed here, are not necessarily policies that can be
adopted, but rather supplemental actions that can support
transportation electrification.
Cities, towns, and counties can increase broad awareness
about EVs for consumers by engaging in actions and
programs that encourage faster uptake, such as bulk
purchase agreements. This activates the marketing power
of local governments and utilities to get the word out and
can directly assist in reducing EV purchase prices. Bulk
purchase agreements can address multiple common barriers
to EV uptake, including awareness and purchase costs (even
though light-duty EVs are more cost-effective than their gas
counterparts on a total cost of ownership basis due to the
fuel and maintenance savings, higher purchase prices are a
very real near-term barrier).

Purchase agreements can be across cities or on a smaller
scale within specific cities. These programs encourage
early adoption of EVs before they reach price parity with
gas vehicles; the need for bulk purchase agreements is
expected to be less in the coming years as price parity with
conventional vehicles is achieved.
Education and awareness of EVs across all transportation
sectors is still needed. One cost-effective way to raise
awareness and influence consumer purchases is through
dealer engagement and broad educational campaigns. Cities
can work with franchise car dealerships to help train the
dealers on how to sell EVs, leading to increased EV sales.
In coordination with dealers or independently, cities may
conduct educational outreach campaigns to inform residents
about EVs, support ride and drives, and raise awareness
about their financial, climate, and health benefits.
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Examples
• Boulder County (Colorado) implemented the nation’s first
group EV purchasing program in 2015 to boost EV sales.
The group buy discount was $8,350, which, in combination
with federal and state rebates, totaled to 62% off the retail
price of a Nissan Leaf. In Colorado, there were 289 EVs
purchased in four months (four times the previous monthly
averages). Across the U.S., between 2015 and 2017, there
were 48 group purchasing programs across 20 states.

• Drive Electric Northern Colorado (DENC) was
established to encourage EV adoption through outreach
and communication. The group holds events in which
consumers can test drive EVs and E-bikes. DENC is a
partnership of the Electrification Coalition, City of Fort
Collins, City of Loveland, and Colorado State University.

• Salt Lake City (Utah) ran an EV group purchase in 2015,
led by the University of Utah in partnership with Utah Clean
Energy.
• Minnesota offered discounts on EVs (Nissan Leafs) through
Drive Electric Minnesota.
• Fort Collins (Colorado) has implemented five group EV
purchases as recently as 2020. Pre-negotiated savings can
be dramatic, reducing the prices by $5,000-10,000 beyond
state and federal tax credits (2016, 2019, 2020). Programs
resulted in EV sales up to three times the Colorado
average. The Electrification Coalition facilitated these
through its Drive Electric Northern Colorado program.
• The Orlando (Florida) Electrified Dealer Program, in
conjunction with the local utility (Orlando Utilities
Commission), incentivizes consumers and dealers with $50
dealer rebates and $200 consumer rebates per vehicle
sold.
• Columbus’ (Ohio) Smart Columbus program introduced
the Electrified Dealer Program, which aims to accelerate
EV adoption in the Columbus region by having dealerships
commit to placing EVs on their lots and actively
marketing them. The Smart Columbus program also
featured a multi-faceted consumer adoption program,
which included the nation’s largest-ever ride and drive
program, hosting 12,000 drives over a two-year span.
• EV Cincy is an educational initiative created by the
City of Cincinnati as part of the American Cities Climate
Challenge. The initiative provides educational opportunities
for local businesses and organizations to learn about the
environmental and economic benefits of EVs.

• NYSERDA (New York) Drive Clean rebate program
provides point-of-sale rebates of up to $2,000 for purchase
or lease through participating dealers. Funding is based on
the vehicle’s electric range. The program was established
in 2020 with a total budget of $85 million. Rebates help
consumers and auto dealers to purchase and sell EVs
and local communities to prepare for transportation
electrification.
• See also the Climate Mayors EV Purchasing Collaborative
detailed under Policy 13.
• Find additional information in: The Electric Vehicle
and Photovoltaic Power Purchase Handbook, a toolkit
for developing electric vehicle and rooftop solar group
purchase programs. Additional examples can be found in
GoEVCity’s education and awareness toolkit.
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SUPPORTING STATE, UTILITY, AND FEDERAL POLICIES

Beyond municipal policies, city officials can support
EV-friendly transportation policies at the state, utility,
and federal level. For example, a city might support
policies such as Zero Emission Vehicle regulations (e.g.,
the Advanced Clean Cars Program for passenger cars or
the Advanced Clean Trucks rule); ZEV memorandums of
understanding (for light-duty vehicles or trucks); policies
that support the purchase of EVs such as rebates or tax
credits; direct sales legislation to allow for increased
consumer choice by new EV-only automakers (such as in
Colorado or Connecticut); and utility rates, incentives, or
business models for battery leasing.

• State EV Policy Dashboard: An interactive display of upto-date data for major categories of leading state executive
branch and legislative EV policy efforts (see Figure 3).

For details, see the Electrification Coalition’s State EV
Policy Showroom. This Showroom is a collection of tools
and resources for policymakers, EV advocates, industry
partners, and other stakeholders seeking to advance
policies that accelerate the deployment and adoption of
electric vehicles and charging infrastructure. The showroom
includes:

• EV Tools and Calculators Clearinghouse: A compilation
of tools and calculators for quantifying the impacts of
electrification efforts.

• The AchiEVe Toolkit: Model Policies to Accelerate
Electric Vehicle Adoption. A national toolkit designed
to accelerate the switch to clean, electric vehicles (EVs)
in an effective and equitable way by providing various
stakeholders with model EV policies at the state, local, and
utility levels. (Sierra Club, Plug In America, FORTH, and
Electrification Coalition, Version 4.0 August 2020).

• EV Roadmap Roundup: An analysis of 17 state EV
roadmaps that provides cross-cutting recommendations
and allows users to compare reports across states. Includes
links to local, state, and national roadmaps.
• EV Funding and Finance Guide: How to Amp Up
Transportation Transformation: A Guidebook for Funding
and Financing Electrification.

• Freight Electrification Report: An Electrification Coalition
report that addresses the advantages electric trucks have
over diesel trucks, the barriers impeding production and
sales, and lays out actions that stakeholders can take to
facilitate and accelerate freight electrification.
• ZEV State Scorecard: A single, comprehensive, and datadriven ranking of the key policies being implemented in
states that participate in the Multi-State Zero Emission
Vehicle Memorandum of Understanding to support
increased EV adoption.

Figure 3: State EV Policy Dashboard
Cities, towns, and counties can explore
their state’s EV policies through the
Electrification Coalition’s State EV Policy
Dashboard.
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APPENDIX

CITY EMISSIONS DETAILS
Figure A1 shows select city emissions (representing transport plus other sectors) as a percent of the state’s emissions.
Figure A2 shows the underlying Mt of CO2 .

Figure A1: Relative city CO2 emissions
Percent of the state’s total CO2 emissions
(transport and other sectors) from select
cities reporting emissions in 2016.
City emissions, State emissions

Figure A2: City CO2 emissions
City Mt of CO2 emissions (transport and
other sectors) from select cities reporting
emissions in 2016. City emissions,
State emissions
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ADDITIONAL REFERENCES

• AchiEVe: Model Policies to Accelerate Electric Vehicle
Adoption. Sierra Club, Plug In America, FORTH, and
Electrification Coalition (Version 4.0 August 2020)

• Accessibility: U.S. Department of Energy Americans
With Disabilities Act (ADA) Requirements for Workplace
Charging Installation (DOE, 2021). ADA-compliant PEV
charging stations should be accessible, easy to use,
and safe.

• GoEV City (toolkit)

Global

• Global Commercial Drive to Zero Policies and Actions
Toolkit: Summary of Policies and Actions to promote Zero
Emission Commercial Vehicles

• How to design and implement a clean air or low emission
zone (C40)

• The Electric Vehicle and Photovoltaic Power Purchase
Handbook: A toolkit for developing electric vehicle and
rooftop solar group purchase programs (SWEEP, 2015)

• Zero Emission Area Handbook (Global New Mobility
Coalition with McKinsey, May 2021). The handbook provides
pragmatic guidance for cities and business on how to plan,
implement and manage feasible ZEAs. Example cities
include London and Sacramento.

Policy Toolkits & Readiness Guides

• City of Atlanta EV Readiness Workbook Atlanta Office of
Resilience
• A Toolkit for Community Plug-In Electric Vehicle
Readiness. Veloz. 2012.

• Global EV City Casebook (IEA, 2021 update, 2012 version)
• EV Capitals of the World (ICCT)

Charging
• Siting Electric Vehicle Supply Equipment (EVSE) with
Equity in Mind. Washington, DC: ACEEE. (Huether, 2021)
• Electric Vehicle Charging Access for Renters: A Guide
to Questions, Strategies, and Possible Next Steps. (USDN
Innovation Fund, 2020). A guidebook to provide cities
with stakeholder-tested and context-grounded strategies
that local governments can use to overcome common
challenges and enable access to EV charging for renters in
existing buildings within their cities.

CITY ELECTRIC VEHICLE POLICY TOOLKIT 26

CITY ELECTRIC VEHICLE POLICY TOOLKIT 27

About the Author: The Electrification Coalition is a nonpartisan, not-for-profit group committed to promoting policies and
actions that facilitate the deployment of plug-in electric vehicles (EVs) on a mass scale to combat the national security
and economic dangers caused by America’s dependence on oil. Coalition supporters represent the entire electrified
transportation value chain, positioning the organization as a dedicated rallying point for an array of electrification allies.
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Plug-In Electric Vehicle Deployment Policy Tools: Zoning, Codes, and
Parking Ordinances
Updated August 2015
State and local governments nationwide are paving the way for plug-in electric vehicles (PEVs) by allowing, incentivizing, and even
requiring electric vehicle supply equipment (EVSE) infrastructure in their communities. While there is no "ideal" or one-size-fits-all
deployment strategy, zoning, codes (including permitting), and parking ordinances are three particularly powerful tools to encourage
PEV and EVSE adoption.
It is important to understand how zoning, codes, and parking ordinances can further the PEV readiness of communities and regions,
whether implemented individually or in combination with one another. State and local jurisdictions can then assess their unique
objectives and identify the best of these approaches to support PEV industry growth and innovation. Just as important, they can do so
while ensuring that no individual, organization, or adjacent industry is overburdened with any requirements that are intended to facilitate
the deployment of PEVs and EVSE.

Zoning
Zoning ordinances govern the use of property within a jurisdiction. In the context of PEV readiness, zoning ordinances are useful tools
for state and local governments to indicate where EVSE are allowed or prohibited. Planners and other officials can also use zoning to
incentivize or require EVSE throughout a municipality's zoning districts or in specific areas.
Officials can leverage zoning ordinances to formally define EVSE and ensure that installation is permissible at the state and local levels.
The state of Washington (/laws/6538) offers an example of a targeted approach to siting EVSE through municipal zoning. The city of
Methuen, MA (http://www.cityofmethuen.net/office-of-economic-community-development/pages/zoning-ordinance) has also adopted an
addendum to a pre-existing zoning ordinance to specify permissible use of EVSE in single- and multi-family dwellings as well as
commercial or industrial zones.

Alternatively, officials may choose to incentivize the installation of EVSE by providing a bonus, such as additional floor area or reduced
parking requirements, in exchange for including EVSE in new construction. For example, a model municipal ordinance in Georgia
includes an incentive program that would allow each designated PEV space in parking facilities to count as three spaces toward
meeting off-street parking requirements.
It is important to view zoning in this context as a long-term tool, not a shortcut to accelerate infrastructure deployment. While zoning is
considered a primary tool for EVSE implementation, it alone will not facilitate EVSE deployment and may even create limitations for
PEV readiness in the immediate future if not assembled thoughtfully. Zoning ordinances must include clear definitions and provisions to
avoid unintended limitations on EVSE deployment. New York City's (http://www.nyc.gov/html/dcp/html/zone/glossary.shtml) Department
of City Planning demonstrated this best practice when it amended zoning language to define EVSE in conjunction with parking facilities
as an accessory use. This action allowed EVSE to be located in any drive-in property in a commercial district, rather than only at
existing fueling station locations.
Similarly, when employing zoning ordinances, it is important to consider existing technology while thinking ahead to future technology
and installation scenarios. For example, Level 1 and 2 EVSE have their own particular zoning implications; but DC fast charging, which
is useful in roadside or commercial applications, is also available and requires different zoning considerations. Officials should also be
aware of the potential for current zoning to prohibit or preclude EVSE and should review local ordinances to ensure that EVSE is
permitted under existing regulations.

Codes
Codes and standards are intended to work in combination to create a framework of safety requirements and best practices. While there
are numerous aspects of PEV readiness standardized by codes, the most common are model codes for the construction and electrical
equipment installation procedures associated with EVSE.
In the United States, codes and standards are developed at the national level and typically reference consensus standards developed
by standards-developing organizations. The two key bodies (and relevant codes) that govern EVSE installation and inspection are:
National Fire Protection Association (http://www.nfpa.org/) (NFPA)
National Electrical Code (http://www.nfpa.org/codes-and-standards/document-information-pages?mode=code&code=70)
(NEC)
International Code Council (http://www.iccsafe.org/) (ICC)
International Building Code (http://www.iccsafe.org/codes-tech-support/codes/2015-i-codes/ibc/) (IBC)
International Residential Code (http://www.iccsafe.org/codes-tech-support/codes/2015-i-codes/irc/) (IRC)

For an overview of current PEV and EVSE-related codes and standards, see the National Renewable Energy Laboratory's Electric
(/pdfs/48605.pdf) and Electric Vehicle and Infrastructure Codes and
Vehicle and Infrastructure Codes and Standards Citations
Standards Chart
(/pdfs/48604.pdf).

States and local jurisdictions may adopt model codes either in their entirety or with amendments through the legislative or regulatory
process. Codes are generally revised at the national level every three years to reflect new safety concerns and technologies. For this
reason it is important to not reference a particular version of a code in state or local laws, as the citation will need to be updated more
regularly. Adopting authorities, policies, and procedures differ greatly among states and jurisdictions, although regulation typically
requires action at multiple levels and occurs every three to six years.
Codes can be particularly effective tools to specify requirements, goals, or limits for new construction features (e.g., percentage of
required parking spaces to be built EVSE-ready). They can also provide new permitting or inspection protocols and encourage reduced
associated administrative costs. While codes can influence markets to some extent, they are not direct predictors of the future of EVSE
infrastructure in a jurisdiction. Additional examples of how codes can be used to further community PEV readiness include:
EVSE-Ready Requirements: State and local jurisdictions can include mandatory minimum requirements for future EVSE
installation as a relatively simple, low-cost solution to address the complexities of achieving PEV readiness. PEV-ready
requirements may include EVSE installation, pre-wiring, or space reservation. California (/laws/11068) building codes, for example,
require EVSE infrastructure at new multi-family dwellings and non-residential developments. Similarly, newly constructed buildings
in Oakland, CA (/laws/local_examples#9) must provide for EVSE charging, and developers in Palo Alto, CA must provide EVSE
charging infrastructure in all new detached single-family dwellings
(https://www.cityofpaloalto.org/civicax/filebank/documents/39791) and new multi-family residential and non-residential construction
(https://www.cityofpaloalto.org/civicax/filebank/documents/42838). New York City (http://legistar.council.nyc.gov/Legislation.aspx)
also requires that newly constructed and upgraded parking garages and open lots include the necessary hardware for EVSE in at
least 20% of the parking spaces.
Expedited Permitting & Inspection: Codes can encourage PEV deployment by removing barriers to residential EVSE installation.
States such as Oregon have used codes to establish a flat, consistent fee for residential EVSE installation. Other jurisdictions, like
Houston, TX and Los Angeles, CA, have used codes to streamline the permitting and installation processes. While most expediting
efforts have focused on single-family home installations to date, there is significant opportunity for future codes to facilitate more
complex installations in multi-family and commercial settings.
Local Customization: It is important to factor local conditions into the decision to use codes to regulate for EVSE. States can
encourage local PEV readiness by offering a menu of options that are standardized at the state level but adopted on a voluntary
basis at the local level. California (/laws/11068) and Oregon (/laws/11065) have both taken this approach to EVSE-related
standards.

Parking Ordinances
Parking ordinances apply to publicly accessible EVSE, whether at municipal lots, privately operated garages, or on-street locations.
Officials can leverage parking ordinances to address a number of aspects of PEV charging infrastructure. Examples include the scope
of EVSE pre-wiring or installation from a transportation and logistics perspective, on-street EPV charging and parking, EVSE user
rotation, access, and violations.
Parking ordinances can encourage PEV deployment by providing direct parking incentives or providing access to charging in highdensity areas. Hawaii (/laws/9403) provides one example of direct parking incentives, and Philadelphia, PA (https://phila.legistar.com/)
(Section 12-1131 of the Philadelphia Code) demonstrates a municipal parking ordinance that provides EVSE access.
Parking ordinances may also foster PEV readiness by establishing EVSE requirements at the state and local levels. Examples include:
Hawaii (/laws/6566)
California (/laws/9579)
Local governments in Washington (/laws/6538)
Kansas City, MO (/laws/local_examples#9)
Raleigh, NC (https://library.municode.com/nc/raleigh/codes/code_of_ordinances?
nodeId=DIVIICOGEOR_PT11TR_CH2MOVETR_ARTJPAST_S11-2177STLOON)
Additionally, parking ordinances are important tools to manage public enforcement on both public property and private property that
offer EVSE charging and parking to the public. Parking regulation and enforcement is typically a shared responsibility in municipalities.
It often requires participation from departments of transportation, law enforcement, public works, permitting, parking lot and garage
managers, and other key players in the management of transportation and traffic. Parking ordinances can establish a clear process that
determines which of these players will handle various logistics of PEV parking spaces in the public realm. For example, the city of
Raleigh, NC (https://library.municode.com/nc/raleigh/codes/code_of_ordinances?

nodeId=DIVIICOGEOR_PT11TR_CH2MOVETR_ARTJPAST_S11-2177STLOON) authorizes privately employed parking staff to
enforce parking violations related to PEV spaces. If parking staff do not impose the appropriate fine, the police may also step in to
provide enforcement.

For more information about zoning, codes, and parking ordinances as they relate to PEV readiness and EVSE deployment, refer to
the Alternative Fuels Data Center Laws and Incentives (/laws) website. Additional resources include:
National Institute of Standards and Technology (NIST) Handbook 130 Method of Sale for Electrical Energy as Vehicle Fuel
(http://www.nist.gov/pml/wmd/usnwg-evfs.cfm)
NIST Handbook 44 Device Code Requirements for Electric Vehicle Fueling and Sub-Metering
(http://www.nist.gov/pml/wmd/usnwg-evfs.cfm)
American National Standards Institute (ANSI) Standardization Roadmap for Electric Vehicles Version 2.0
(http://www.ansi.org/news_publications/news_story.aspx?menuid=7&articleid=3618)
Transportation Climate Initiative (TCI) "Creating EV-Ready Towns and Cities: A Guide to Planning and Policy Tools
(http://www.transportationandclimate.org/creating-ev-ready-towns-and-cities-guide-planning-and-policy-tools)"
TCI EV-Ready Codes for the Built Environment (http://www.transportationandclimate.org/ev-ready-codes-built-environment)
TCI A Guide to the Lessons Learned from the Clean Cities Community Electric Vehicle Readiness Projects
(/uploads/publication/guide_ev_projects.pdf)

(mailto:technicalresponse@icf.com) Need project assistance?
Email the Technical Response Service (mailto:technicalresponse@icf.com) or call 800-254-6735 (tel:800-254-6735)

The AFDC is a resource of the U.S. Department of Energy's Vehicle Technologies Office (https://energy.gov/eere/vehicles/technology-integration).
Contacts (/contacts.html) | Web Site Policies (https://energy.gov/about-us/web-policies) | U.S. Department of Energy (https://energy.gov) | USA.gov
(https://www.usa.gov)
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Executive Summary

T

he adoption of large numbers of electric
vehicles (EVs) offers many benefits for cities,
including cleaner air and the opportunity to
reduce greenhouse gas emissions. Electric vehicles
are far cleaner than gasoline-powered cars, with
lower greenhouse gas emissions and lower emissions
of the pollutants that contribute to smog and particulate matter.1
The number of EVs on America’s streets is at an
all-time high. Throughout 2016, sales of plug-in
electric vehicles increased nearly 38 percent.2 In 2017,
sales of electric vehicles were up again, increasing 32
percent over the year.3 The introduction of the Chevy
Bolt, Tesla’s Model 3 and other affordable, long-range

electric vehicles suggests that growth in EV sales is
just beginning. In fact, Chevrolet’s Bolt EV was named
Motor Trend’s 2017 Car of the Year.4
But with more EVs on the road, and many more coming
soon, cities will face the challenge of where electric vehicles will charge, particularly in city centers and neighborhoods without off-street residential parking.
The good news is that smart public policies, including those already pioneered in cities nationally and internationally, can help U.S. cities lead
the electric vehicle revolution while expanding
access to clean transportation options for those
who live, work and play in cities.

Number of Electric Vehicles Sold

Figure ES-1: U.S. EV Sales by Year, 2015-20175
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Electric vehicles are poised for explosive growth.
Technological gains that allow electric vehicles to drive
farther, charge faster, and be produced more affordably
are revolutionizing the vehicle market. With adequate
policy and infrastructure investments, Bloomberg New
Energy Finance estimates that, globally, more than half
of new cars sold by 2040 will be electric vehicles.6
Cities need to be ready for an influx of electric
vehicles.
In a few short years, tens of thousands of electric
vehicles could hit city streets across America, from

Portland, Maine, to Portland, Oregon. Yet, as of now,
most cities are unprepared for this pending influx.
These vehicles will need a place to charge, so public
access to EV charging stations will be critical, especially since only about half of vehicles in the U.S. have
a dedicated off-street parking space, like a driveway
or garage.7
Major cities will require the installation of hundreds to thousands of publicly accessible electric
vehicle chargers in order to serve the increased
demand for electric vehicles. Studies conducted
separately by the National Renewable Energy Labora-

Types of Electric Vehicle Charging Infrastructure11
There are three primary types, or levels, of electric
vehicle chargers – Level 1, Level 2 and DCFC (often
referred to as “fast charging”).
• Level 1 charging is from a standard wall outlet
and provides a slow charge, adding 4 to 5
miles of range per hour. Therefore, with a Level
1 charger, an empty EV battery may need to
charge for 10 hours to get 50 miles of range.
Level 1 chargers can work well for at-home
charging, where EV owners park overnight, and
in many workplaces, since the typical commute
in many metro areas is less than 10 miles each
way.12 Because Level 1 charging requires only a
standard three-prong outlet, it is often the most
affordable way to offer charging, with minimal
installation costs.
• Level 2 chargers require special installation but
can charge an electric vehicle battery 2 to 6
times faster than a Level 1 charger, adding 12 to
25 miles of range per hour of charge, so 50 miles
can be added in 2 to 4 hours. If people install
a charger in front of their house, in their driveway, or in their garage, it is most likely a Level
2 charger. In public spaces, such as parking lots
or on public streets, most chargers are Level 2,
allowing EV drivers to charge their car for a few

hours while at work or shopping. Level 1 and
Level 2 plugs are standard in the United States
so all EVs can charge at those charging stations.
• Fast chargers, known as DCFC (for direct current
fast charge), can add 100 miles of range or more
in an hour of charging – meaning an EV driver can
add 50 miles to their battery in just half an hour.
Different EV makes and models are compatible
with different fast chargers and may require an
adaptor to charge. Fast chargers will be especially
important for long-distance travel when drivers
won’t be stopping for hours at a time, so DCFC
chargers work well at rest stops and gas stations
off highways and are important for the viability of
electric shared mobility services, whose vehicles
may be used for many trips – and travel many
miles – in a given day. However, only pure battery
electric vehicles can use DCFC charging, so it
excludes plug-in hybrid EVs.
This report recognizes the value of Level 1 chargers
as a low-cost option at homes, workplaces, and
some public parking areas (like airports), but focuses on Level 2 and fast charging (DCFC) for public
spaces, which are the chargers you would expect
to find curbside, at workplaces and businesses, in
parking garages and in other public areas.
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tory, the Electric Power Research Institute, and Pacific
Gas & Electric estimate that 1-5.2 public fast chargers
are needed to support 1,000 electric vehicles.8 The
National Renewable Energy Laboratory estimates
that 36 non-residential Level 2 chargers are necessary
for every 1,000 electric vehicles.9 Cities will also need
to facilitate at-home charging since the majority of
EV owners will need to park and charge their vehicles
overnight at or near where they live.10
The world’s leading EV cities have adopted key
policies that enable urban residents to own and
operate electric vehicles. In particular, these cities
have been able to deliver electric vehicle infrastructure to urban drivers through innovative parking and
planning policies, including:

• Residential access to on-street EV charging:
Many residents, particularly in large cities, do
not have access to an off-street parking spot
where they might charge their electric vehicle
overnight.14 Cities around the world are tackling
this problem with innovative solutions to install
or incentivize residents to install on-street charging infrastructure at curbsides in dense areas. For
example, residents in London can ask the city to
install, and mostly pay for, EV charging infrastructure at streetlights on their block.15
• Access to public charging stations: By acting
directly or partnering with other entities – such as
private garages, public schools and community
centers – cities can ensure that there are adequate

Table ES-1. Possible Number of Electric Vehicles on Selected U.S. City Streets by 2030
and Corresponding Publicly Accessible Charging Infrastructure Needs13
Current Number
of Public
Plugs in City
Limits (2017)

Estimated Number of Public Plugs Needed
in City Limits by 2030, by Type

City

Austin, TX

Level 2
Plugs in
Workplaces
Needed

Level 2
Plugs in
Public Places
Needed

Public Fast
Charger
Plugs (DCFC)
Needed

Total L2
and DCFC
Plugs
Needed

Total L2 and
DCFC Plugs
Currently

29,000

650

405

45

1,100

495

9,000

202

126

14

342

18

Denver, CO

36,000

807

502

56

1,365

161

Hartford, CT

4,000

90

56

7

153

52

Jersey City, NJ

5,000

112

70

8

190

20

348,000

6,312

3,730

201

10,243

1,456

Miami, FL

14,000

314

196

22

532

50

Philadelphia, PA

34,000

869

579

44

1,492

96

139,000

2,341

1,405

141

3,887

776

47,000

744

447

75

1,266

401

Cleveland, OH

Los Angeles, CA

San Diego, CA
Seattle, WA
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parking spaces for people to charge their EVs
when they aren’t at home, for instance, while they
are commuting, shopping or traveling.
• Support for private investment in publicly
accessible stations: “Semi-public” stations can
provide EV owners a place to charge at privately
owned stations at businesses, parking garages or
private driveways. By incentivizing the installation
of shared charging stations, cities can optimize
use of charging infrastructure.
• Incentivized EV parking and charging: Some
cities have local government programs or
agencies that offer discounted or free charging
and parking for electric vehicles in public spaces.

needing to personally own one. These services
can also expand public access to EV charging by
opening up their charging infrastructure for the
public to use.
• Expanding shared mobility, electrified public
transit, safe biking and walking and other transportation options – as well as implementing
parking reforms – can reduce competition for
on-street parking that might crowd out space for
EV charging.
Electric vehicles are an essential tool for cities to
combat global warming and air pollution, and offer
consumer benefits like lower fuel costs. Technological developments mean that EVs are poised to hit the
market in record numbers. However, there is a lot left
to be done. If cities fail to develop comprehensive
plans for EV charging now, they risk being unprepared for large numbers of EVs hitting local streets in
coming years.
In order to be successful, cities will need to develop comprehensive solutions to accommodate
electric vehicles, including convenient opportunities for charging. Some specific strategies include:
• Expanding access to electric vehicle charging for
residents without off-street parking, by dramatically increasing the number of charging stations in
residential areas.

Electric vehicle charging port on a lamppost in London.
Photo: Jason Cartwright via Flickr, CC BY 2.0.

Leading cities are encouraging shared mobility
options and reforming parking policies to expand
access to electric vehicle travel and reduce conflicts over parking.
• Carsharing services are expanding access to EVs –
and to EV charging – around the world. Fleets of
shared electric cars, like BlueIndy in Indianapolis,
allow people to drive electric vehicles without

• Partnering with businesses and public entities
(like schools, community centers and municipal
offices) to use their existing parking infrastructure
while providing EV charging.
• Facilitating and encouraging electric shared mobility
options like carsharing, ridesharing and bikesharing.
• Directing municipal utilities to install charging
infrastructure and coordinating closely with investor-owned utilities to maximize opportunities.
• Considering a demand-based and shared system
for parking.
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Introduction

A

revolution is beginning to happen on America’s roads. And our cities need to be ready.

Affordable electric vehicles are hitting the
road in increasing numbers. The arrival of the 238mile, $37,495 Chevy Bolt in early 2017, the 200-mile,
$35,000 Tesla Model 3 in the fall of 2017, and the
150-mile, $30,000 Nissan Leaf in early 2018 signals
the movement of electric vehicles into the mainstream.16 Demand for these vehicles has been high:
nearly half a million people reserved a Model 3 car
ahead of distribution.17 GM plans to launch 20 electric
vehicle models by 2023, with two new cars hitting
American streets by spring of 2019.18 Chevrolet’s Bolt
was named Motor Trend’s 2017 Car of the Year, and a
number of fully electric and plug-in hybrid electric
vehicles were finalists for 2018’s award.19
Electric vehicles have the potential to address critical public health and environmental challenges in
our cities. Electric vehicles are far less polluting than
gasoline-powered cars, with half the carbon footprint
over their lifetime, as well as fewer emissions of the
pollutants that contribute to smog and particulate
matter.20 The environmental benefits of electric
vehicles will continue to improve as America switches
to clean, renewable energy. In 2015, residents of 34
metropolitan areas experienced more than 100 days
with elevated smog pollution, which contributes to
heart and lung diseases, including asthma.21 By putting more zero-emission electric cars on the road,
cities can help improve public health, while also
reducing global warming pollution.
The transition to electric vehicles will require a
number of changes, including connecting charging
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The first round of Tesla Model 3 cars ready for shipment in
July 2017. Photo Steve Jurvetson via Wikimedia, CC BY 2.0.

infrastructure with the electricity grid, updating the
grid, and adopting city policies to allocate space for
EVs and integrate electric vehicles in the broader
transportation system.
This report focuses on how cities can provide opportunities for residents to charge electric vehicles –
especially those residents without access to off-street
parking. Unlike traditional gasoline powered vehicles
that can fuel up in a few minutes at a gas station, electric vehicles (absent the widespread availability of fast
charging) need to charge over the course of several
hours in locations close to where their owners live,
work or spend time. In cities where on-street parking
is perceived to be tight, that can be a challenge.
Cities around the world are leading the way in the
electric vehicle revolution and have policies in place
to ensure that EV drivers can charge their cars where
and when they need to. U.S. cities must develop
comprehensive solutions for electric vehicle charging
now, and take action to put those plans into place, if
they hope to be prepared for the larger numbers of
EVs soon hitting local streets. With smart planning
and policy, cities can reap the full benefits of America’s electric vehicle revolution.

Electric Vehicles Are Coming to
America’s Cities

P

ollution from cars and trucks harms the health
of city residents, contributes to global warming, and makes cities less pleasant places to
live. For decades, electric vehicles (EVs) have held the
promise of reducing the environmental, public health
and quality-of-life burdens of cars in cities.
Today, electric vehicles are on the verge of delivering
on that promise. Throughout 2016, sales of plug-in
electric vehicles increased nearly 38 percent.22 In
2017, sales of electric vehicles were up again, increasing 32 percent over the year.23

Electric Vehicles Are Ready to Roll
Recent progress in electric vehicles stems primarily
from improvements on four fronts:
• Battery cost: In 2016, a lithium-ion battery for an
electric vehicle cost about a quarter as much to
produce as it did in 2009 (see Figure 2), and delivered
six times the energy for its size.25 Batteries have long
been the single most expensive part of an electric
vehicle and now technology advances are letting EVs
travel farther for less money. A 2017 Bloomberg New
Energy Finance report estimates battery production
costs will drop by more than half by 2030.26

Number of Electric Vehicles Sold

Figure 1: U.S. Electric Vehicle Sales by Year, 2015-201724
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Figure 2: Cost of Lithium-Ion Batteries per Kilowatt-Hour of Energy Capacity, 2013-2016, in USD27
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• Travel range: Because of battery improvements,
mass-market electric vehicles like the Nissan Leaf
can travel 150 miles on a single charge and Tesla’s
top-of-the-line Model S can travel more than 300
miles.28 Longer-range cars are also becoming
more affordable: the 2018 Nissan Leaf costs just
$30,000, much less than earlier-generation electric
cars. Tesla’s Model 3 and the Chevy Bolt both offer
over 200 miles of range for only a few thousand
dollars more.29

• Consumer interest: Consumers are also growing
more interested in EVs: A 2016 survey by the
Consumer Federation of America found that 36
percent of those surveyed were interested in
purchasing an electric vehicle, compared to 31
percent the year before.32 Support is even stronger
among young people. In the same survey, half of
those aged 18-34 were interested in purchasing
an EV.33

• Charging speed: While charging some longerrange electric vehicles like the Model S from
empty to its full charge on a Level 2 charger
takes up to eight hours, Tesla’s Supercharger
stations can now fully charge a car in 75 minutes.30
Advances in battery technology and charging
equipment will allow for even faster charging in
the future, comparable to filling up a gasoline
tank. For instance, Toshiba’s next-generation of
EV batteries, expected to be deployed in 2019,
can charge in just six minutes, with a range of 200
miles.31

Shared Mobility Expands Access to EVs
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Another important change in the last decade with
implications for EVs is the rise of “shared mobility”
services – technology-enabled services that facilitate
the sharing of vehicles or rides in a city. Carsharing,
bikesharing, and “ridesourcing” services like Lyft and
Uber all fall within the definition of shared mobility.
Shared mobility services can be particularly amenable to the use of electric vehicles. Shared mobility
services in cities can use smaller vehicles tailored for
urban use and vehicles can be monitored centrally to
ensure they are charged up for use.

A fast charging station at a gas station off an Oregon
highway. Photo: Oregon DOT via Flickr.

A BlueIndy car recharges at a charging station. Photo:
Deb Nystrom via Wikimedia, CC BY 2.0.

Globally, there are many examples of using EVs for
shared fleets, with examples dating back to the early
part of the decade. For example, the Autolib’ carsharing program launched in Paris in 2011 and by 2016
had more than half a million subscribers. The program has 4,000 cars and nearly 5,700 docking/charging stations (half of all the electric vehicle charging
stations in France).34 Drivers can reserve cars and
parking places from their phone.35 Paris is also switching 30 percent of its shared bicycle fleet to electric
bikes starting in 2018, with the hope that, by making
pedaling a bit easier, more residents will replace car
trips with bike trips.36

In 2017, General Motors added 100 fully electric
Chevy Bolts to Maven, its carsharing program that
allows users to rent cars in hour-long increments, in
Los Angeles, with plans to offer EVs in its San Francisco and San Diego programs.40 Maven also supplies
electric vehicles, including the Chevy Bolt, to Lyft’s
Express Drive program, which allows Lyft drivers in
some cities to rent GM vehicles for ride-hailing.41 The
Bolt has become the most-requested car by Maven users who drive for Lyft and other ride-hailing
services.42 While renting a Bolt costs $40 more per
week, drivers say that the EV helps them save $70
per week on gas on average, and cite fuel savings
as their main reason for choosing the Bolt over GM’s
traditional vehicle options.43 As part of the program
in Los Angeles, users have free access to a network
of EV charging at EVgo Freedom Stations.44 Uber has
announced an electric vehicle program in Portland,
OR, that includes partnering with local businesses to
provide electric vehicles and electric bikes for Uber’s
food delivery service, UberEATS.45

The company behind Autolib’, Bolloré, launched its
first foray into the U.S. in 2015 with electric carsharing
service in Indianapolis. BlueIndy now offers 500 EVs
and 1,000 charging stations across the city.37 Bolloré is now set to bring 100 electric vehicles and 200
charging stations to Los Angeles through a new carsharing program, BlueLA, which is funded by a California program to reduce pollution.38 The program is
specifically designed for low-income residents, with
stations located in low-income communities and a
discounted pricing system based on income.39
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Cities Can Expect Many More
Electric Vehicles Soon
Market analyses have found that EVs are poised for
even more explosive growth in the near future. By
2040, about a third of the world’s vehicles could be
electric – almost 530 million vehicles – according to
research by Bloomberg New Energy Finance.48 Global
sales in 2040 could be as many as 266 million electric
vehicles, according to ExxonMobil.49
Estimates for the number of EVs on U.S. roads in 2025
range from 7 million (Edison Foundation), to 7.5 million
(Energy Information Administration), to 11.4 million
(GreenTech Media).50 In September 2017, the National
Renewable Energy Laboratory (NREL) released a new
study estimating that 15 million electric vehicles will be
on the road in the United States by 2030.51
Currently, eight U.S. states, including California –
home to about half of the EVs in the U.S. – have
signed on to an action plan that calls for 3.3 million
EVs on their roads in 2025, and the states are taking
aggressive steps to meet this goal.52
All scenarios point to a rapid increase in electric
vehicle sales in coming years, which means we can
expect many EVs to hit the roads in cities across
America. Downscaling NREL’s estimates for how many
electric vehicles may be in states by 2030 allows for
a calculation of how many EVs could be in American
cities.53 The number of EVs could reach 34,000 by
2030 in Philadelphia, 22,000 in Baltimore, 41,000 in
Portland, OR, and 65,000 in Houston (with more entering the cities during daily commuting). (see Table
1. See Appendix A for a full list of the biggest cities in
America’s 50 largest metro areas).
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Shared Electric Bicycles: A New
Trend in Electric Mobility
Access to shared bicycles can help address many
transportation challenges, particularly when
paired with other forms of transit and shared
mobility. Electric bicycles (e-bikes) make riding a
bike even more accessible for the public and can
enable more residents to travel without a car.
A number of shared e-bike systems are launching in cities around the United States, with more
expected in coming years. In September 2017,
Social Bicycles (SoBi) launched the country’s first
dockless electric bikesharing program in Washington, D.C., called JUMP.46 Riders can find bikes
and unlock them from an app on their phone
and can drop off the bicycles anywhere people
can legally park a bike. Users are incentivized to
return the bikes to stations for charging through
a $1 credit on their account. In January 2018, SoBi
launched an 18-month pilot program in San Francisco with 250 JUMP bikes. The company is also
partnering with Uber in San Francisco so people
can reserve the electric bikes through Uber’s app
on smartphones.47 SoBi is planning to start other
dockless electric bikesharing programs in Sacramento and the city of Davis, CA, by May 2018.
Though their needs are different, electric bicycles
also require charging and cities should work to
identify ways to promote shared electric bikes
through charging infrastructure.

People Will Need a Place to Charge
EVs, Including Where They Live

Table 1. Projected Number of Electric
Vehicles in Ten U.S. Cities by 203054
Number of EVs Projected
in City Limits by 2030

City
Atlanta, GA

12,000

Baltimore, MD

22,000

Boston, MA

24,000

Chicago, IL

81,000

Cleveland, OH

To support these new electric vehicles, America’s
energy infrastructure will need to adapt. Instead of
gas stations, EVs will need charging stations. And
because EV charging often takes place overnight,
cities will need to ensure that people have access to
charging near their homes, as well as at work and in
other places where people spend time.
Recently, electric vehicle sales have been growing
more quickly than the charging infrastructure needed to support them. In the past year, the number of
publicly available chargers in the U.S. increased 25
percent, while EV sales increased by 37 percent.55
Without a concerted effort to expand access to
charging infrastructure, rapid increases in electric vehicle sales could continue to outstrip the availability
of places to charge them. Furthermore, an insufficient
supply of chargers is likely to hinder further adoption
of electric vehicles.
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Figure 3: Growth of Electric Vehicles and Growth of Public Charging Points
in the U.S., 2011-2017 (projected growth after August 2017) 56
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Types of Electric Vehicle Charging Infrastructure60
There are three primary types, or levels, of electric
vehicle chargers – Level 1, Level 2 and DCFC (often
referred to as “fast charging”).
• Level 1 charging is from a standard wall outlet
and provides a slow charge, adding 4 to 5
miles of range per hour. Therefore, with a Level
1 charger, an empty EV battery may need to
charge for 10 hours to get 50 miles of range.
Level 1 chargers can work well for at-home
charging, where EV owners park overnight, and
in many workplaces, since the typical commute
in many metro areas is less than 10 miles each
way.12 Because Level 1 charging requires only a
standard three-prong outlet, it is often the most
affordable way to offer charging, with minimal
installation costs.
• Level 2 chargers require special installation but
can charge an electric vehicle battery 2 to 6
times faster than a Level 1 charger, adding 12 to
25 miles of range per hour of charge, so 50 miles
can be added in 2 to 4 hours. If people install
a charger in front of their house, in their driveway, or in their garage, it is most likely a Level
2 charger. In public spaces, such as parking lots
or on public streets, most chargers are Level 2,
allowing EV drivers to charge their car for a few

11

Plugging In

hours while at work or shopping. Level 1 and
Level 2 plugs are standard in the United States
so all EVs can charge at those charging stations.
• Fast chargers, known as DCFC (for direct current
fast charge), can add 100 miles of range or more
in an hour of charging – meaning an EV driver can
add 50 miles to their battery in just half an hour.
Different EV makes and models are compatible
with different fast chargers and may require an
adaptor to charge. Fast chargers will be especially
important for long-distance travel when drivers
won’t be stopping for hours at a time, so DCFC
chargers work well at rest stops and gas stations
off highways and are important for the viability of
electric shared mobility services, whose vehicles
may be used for many trips – and travel many
miles – in a given day. However, only pure battery
electric vehicles can use DCFC charging, so it
excludes plug-in hybrid EVs.
This report recognizes the value of Level 1 chargers
as a low-cost option at homes, workplaces, and
some public parking areas (like airports), but focuses on Level 2 and fast charging (DCFC) for public
spaces, which are the chargers you would expect
to find curbside, at workplaces and businesses, in
parking garages and in other public areas.

Public access to EV charging stations, particularly in
residential areas, will increasingly be critical in order
to accommodate large numbers of electric vehicles.
According to a 2013 study, only about half of vehicles
in the U.S. have dedicated off-street parking spaces,
and less than a quarter of vehicles in the U.S. have a
dedicated parking space close enough to an outlet
that could charge an electric vehicle overnight.57
Furthermore, many EVs are expected to be in cities,
where people may be even less likely to have dedicated parking spots where they can install chargers.58
Workplaces offer an opportunity for some EV owners
to charge their cars, but many employers and offices
have not yet installed adequate infrastructure even
for their current number of EV-driving employees.59

In many cities around the U.S., people rely on on-street
parking (like Philadelphia, above), necessitating dedicated
spots where EVs can charge and charging infrastructure in
public places. Photo: Tim Kiser via Wikimedia, CC BY-SA 2.5.

In order to support growing EV adoption in the U.S.,
the country will need a rapid expansion of charging infrastructure. Studies project that most electric
vehicle charging will happen at home, so cities will
need to ensure that residents have access to charging stations at or near where they live. Cities will also

need publicly accessible charging infrastructure,
on streets and parking lots in residential neighborhoods, in downtowns, and at destinations like shopping centers. Studies conducted separately by the
National Renewable Energy Laboratory, the Electric
Power Research Institute, and Pacific Gas & Electric,
a utility, estimate that 1-5.2 fast chargers are needed
to support 1,000 electric vehicles.62 The National
Renewable Energy Laboratory estimates that 36
non-residential Level 2 chargers are necessary for
every 1,000 electric vehicles in cities (with towns
and rural areas needing a higher ratio of chargers to
vehicles since density is lower).63 Cities will also need
many more chargers at or near people’s residences
to support at-home charging.
NREL estimates that the U.S. currently has 13 percent
of the public, non-residential, charging infrastructure
that will be required to meet demand by 2030 (see
Figure 4).64 There are approximately 42,000 Level 2
and DC fast chargers in the United States, according
to the Department of Energy, whereas NREL estimates
the country will need nearly 630,000 by the year 2030
to meet demand.65 On a city level, Philadelphia, for instance, could have as many as 34,000 electric vehicles
on the roads by 2030 requiring 1,492 public charging
ports, but the city has only 96 public charging ports
now. San Diego could have 139,000 EVs and need up
to 3,887 ports for public charging by 2030, but there
are only 776 public ports currently. (See Table 2. See
Appendix A for estimates of charging needs for the
full list of some of America’s biggest cities.)66
Installing public and workplace charging can help
urban residents to get the most out of their electric
vehicles. These estimates of charging needs, however, do not include the need for overnight charging in
residential areas. Considering that these projections
assume that 88 percent of EV charging happens at
home, cities may need to plan for as many as thousands of additional EV charging locations in residential neighborhoods.68
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Figure 4: Current Number of Non-Residential Electric Vehicle Charging Plugs in
the U.S. Versus Projected Non-Residential Need by 2030, by Type67
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Table 2. Possible Number of Electric Vehicles on Selected U.S. City Streets
by 2030 and Corresponding Charging Infrastructure Needs69
Current Number
of Public
Plugs in City
Limits (2017)

Estimated Number of Public Plugs Needed
in City Limits by 2030, by Type

City

Austin, TX

Level 2
Plugs in
Workplaces
Needed

Level 2
Plugs in
Public Places
Needed

Public Fast
Charger
Plugs (DCFC)
Needed

Total L2
and DCFC
Plugs
Needed

Total L2 and
DCFC Plugs
Currently

29,000

650

405

45

1,100

495

9,000

202

126

14

342

18

Denver, CO

36,000

807

502

56

1,365

161

Hartford, CT

4,000

90

56

7

153

52

Jersey City, NJ

5,000

112

70

8

190

20

348,000

6,312

3,730

201

10,243

1,456

Miami, FL

14,000

314
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22

532

50

Philadelphia, PA

34,000
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44
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2,341

1,405

141

3,887

776

47,000
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447

75
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401
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New Mobility Options Could Change
Charging Needs
New models of mobility can result in different charging needs. Vehicles used in carsharing and ridesourcing systems, for example, may travel hundreds of
miles per day, and need to have access to fast charging. If shared mobility were to reduce the number of
privately owned vehicles in a city, fast charging could
become relatively more important.
In Madrid, for instance, the carsharing service Car2Go
launched an electric carsharing service in 2015 with
350 vehicles (up to 500 in 2018).70 When vehicles need
to be recharged, they are taken to a series of centralized fast-charging “hubs” scattered throughout the
city.71 Since then, two other electric carsharing services – the “Zity” service using Renault’s Zoe electric
vehicle and “Emov,” which uses Citroen’s C-Zero cars –
have found their way onto Madrid’s streets, each with
an additional 500 vehicles.72 Carsharing services are
incentivized through exemptions from parking and
travel bans that apply to private, gasoline-powered
vehicles. Seeking to reduce the use of private vehicles
to combat air pollution and congestion, the city has
banned non-residents from driving in much of Madrid’s urban core.73 Electric vehicles, including shared
ones, are allowed to drive in otherwise restricted areas
and park in any spot for free.74 This gives people in
Madrid a strong incentive to forgo their private, fossilfuel vehicle in favor of an emission-free, shared trip.

An emov carshare vehicle in Madrid. Staff Photo.
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Smart Policies Can Help Cities
Accommodate Electric Vehicles

C

ities around the world are leading the
electric vehicle revolution, often by adopting policies and investing public funds to
expand the availability of charging infrastructure. By
making it easy for EV owners and users to recharge
their vehicles, these cities are positioning themselves
to reap the air quality and climate benefits of growing electric vehicle use.
Of the five large metropolitan areas in the world with
the greatest market share of EVs in 2015, two were
in the Netherlands, two were in China, and one was
in Norway. In each of these five cities – Oslo, Utrecht,
Amsterdam, Shanghai and Shenzen – EVs accounted
for 10 percent or more of new car sales. All of these
cities have taken significant steps to facilitate EVs by
investing in public charging infrastructure.75

Access to public charging is a key factor in the success of these cities: In a survey of Norwegians in 2012,
more than 70 percent of EV owners said that having
access to parking and charging were important in
their decision to purchase an EV.76 When asked about
the importance of different incentives, Norwegians
ranked access to public charging most important,
with more than 90 percent of respondents saying it
was important.77
The world’s leading EV cities have several key policies
that enable residents to own and operate electric
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vehicles. In particular, these cities have been able to
deliver electric vehicle infrastructure to urban drivers through innovative parking and urban planning
policies.
Specifically, leading cities have worked to expand
access to:
1. EV Charging Stations on Residential Streets
– A critical component of the success of electric
vehicles will be residents’ ability to charge their
cars near their homes, even without dedicated
off-street parking. These charging stations can be
installed by local homeowners, private companies,
utilities or by a city itself.
2. Off-Street EV Charging Stations That Are Accessible to Residents – Garages and lots with charging infrastructure can help alleviate residential
charging demand.
3. EV Charging at Workplaces – While EV owners
prefer to charge their vehicles at or near where
they live, EV chargers at workplaces can help fill
gaps and provide drivers another place to charge.
4. Public EV Charging Infrastructure – Adequate
charging stations in public spaces allow EV owners
to run errands and travel, within their city and to
other cities, without worrying about if they will be
able to charge their car.

EV Charging Stations on
Residential Streets

report indicate that EV owners prefer to charge at
home and EV sales projections assume most charging will happen at people’s homes.

One of the biggest challenges is access to charging
in residential areas, because many residents, particularly in large cities, do not have access to an off-street
parking spot where they might charge their EV
overnight.79 Cities around the world are tackling this
problem with innovative solutions to directly install
or incentivize residents to install on-street charging infrastructure in dense areas without off-street parking.

However, in the absence of a comprehensive approach
to residential parking, it may be hard for cities to
overcome the perception that EVs are taking up rare
parking spaces, particularly in areas where parking is
harder to find. Another obstacle is that the installation of ports requires more work since the spaces are
dispersed instead of concentrated in one area (like
a parking lot). Finally, charging infrastructure can be
expensive, with a mean cost of $1,400 for a residential
Level 2 station, and $3,100 for a public Level 2 station;
providing incentives for residents to install the infrastructure, or setting aside money for city-run programs, can help spur the installation of more stations.80

Expanding access to EV charging on residential
streets reduces barriers to entry to own an EV and
makes owning an electric vehicle as convenient as
– or even more convenient than – owning a gasolinefueled vehicle. Most of the studies referenced in this

Costs of Electric Vehicle Charging Infrastructure
Many of the policies discussed in this section
involve offering subsidies to residents, workplaces,
developers or municipalities to install EV charging infrastructure. The cost to purchase and install
a charging station varies greatly – from several

hundred dollars for a residential Level 2 installation
to tens of thousands of dollars for high-tech public
fast chargers – depending on the type of station
(see Figure 5) and the features of the site, including
existing electrical capacity.

Range of Cost for installation

Figure 5. Costs to Install Electric Vehicle Charging Stations, by Type78
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customer request in London in order to see if oversupplying an area with low-cost plugs can reduce the
need for dedicated parking next to charging stations.84 Customers are sent a cord that can be used at
any Ubitricity charging point and are billed monthly
based on their usage, which is monitored by an electronic meter on their cord.85 The charge from these
plugs is slow, but works well for overnight parking.86

EV parking spaces on a residential street in Hamburg,
Germany. Photo: Vitavia, via Wikimedia, CC BY 2.0.

Expanding Charging in Residential Areas
There are many examples of residential on-street
charging in Europe, although implementation varies
in the types of charging provided, the entities responsible for installing the chargers, and the ways in
which residents make requests for stations.
Free-Standing Charging Stations: London has partnered with German startup Ubitricity to use existing
streetlights to install adjacent free-standing charging stations, allowing the city to expand EV charging
access cheaply and quickly.81 Residents can apply for
charging stations on their street and can list in order
of preference which streetlight the installation would
use. Currently any plug-in vehicle is allowed to park
at any station.82
Low-Cost Plugs at Streetlights: Ubitricity is also experimenting with Level 1 charging points on lampposts,
without a freestanding station. Where streetlights
have been switched to LED lightbulbs, there is extra
energy available that EVs can tap into, through a
simple plug added to the lamppost, which is 10 times
cheaper than a standalone station, according to
Ubitricity.83 The company is installing three plugs per
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In 2016, the Los Angeles Department of Water and
Power began a pilot program installing EV charging
infrastructure on utility poles, the first of its kind in
the U.S. The city has also used streetlights for charging infrastructure, noting that using existing electrical infrastructure on streets is simple and doesn’t
require ripping up pavement to run new lines to
charging stations.87 The city expected to install more
than 80 charging points on streetlights by the end
of 2017, charging between $1 and $3 for an hour of
use, depending on the location of the charger. The
city anticipates that the chargers will be useful for the
broader public, as well as for city fleet vehicles while
out in the field.88

Managing Residential EV Charging
Leading EV cities allow for installation of EV chargers
by public or private entities, including people living
in residential areas.
Owner-installed Stations: Cities around the world have
experimented with policies that allow electric vehicle
owners to install charging stations on the curb at or
near their homes.
While the city of Philadelphia recently suspended a
program that allowed residents to install an EV charger in front of their house (see text box on page 26),
other cities are moving forward to support electric
vehicle adoption. In September 2017, the New Orleans City Council unanimously passed legislation
allowing residents to apply for permits to install electric vehicle charging stations in front of their homes,
on public property.89 Residents must pay $300 for

the permit and to purchase and install the infrastructure.90 The bill specifies that parking in front of the
station is not restricted to the station’s owner.91
Seattle started a pilot program to test EV charging
and parking in the public right-of-way in July 2017. 92
The program will run for a year and allows residents
to apply for permits to install EV charging infrastructure on public streets in front of multi-family dwellings. The plan notably excludes residential streets in
front of single-family homes.93
Berkeley’s curbside EV charging pilot program (which
ended in December 2017 and is up for review by the
city council in the spring of 2018) distributed up to 25
permits annually for three years so EV owners could
install charging stations on local streets, if they lacked
an off-street spot.94 The city waived fees and permitting costs for people to install on-street chargers in
residential areas and has a special permitting process
to speed up installation. EV drivers had to purchase
and install the stations on the curb near their home,
which could cost $5,000 to $10,000, and any vehicles
(including non-EVs) can use the spaces, reducing the
incentive for EV owners to make the investment.95
Other municipalities around the world, including
Amsterdam, incentivize residents to install charging
stations. Amsterdam will give residents up to $1,173
USD for charger installation at homes, public parking
spaces or workplaces.96
Company-managed Stations: In the Netherlands, Belgium and Germany, a private company, Allego, partners
with municipalities to facilitate charger installation.97
Residents submit an application to the company, which
develops a proposal and submits it for municipal approval.98 If approved, the company will install the charger in front of a person’s house and all costs are borne
by Allego as an investment.99 EV drivers pay Allego a
standard rate when charging at the station (to cover
installation, maintenance and the electricity), though
some municipalities partner with the company to offer
subsidies, lowering the cost of charging.100

Electric vehicle charging port on a lamppost. Photo: Jason
Cartwright via Flickr, CC BY 2.0.

City-installed Stations: London has allocated nearly
$24 million (£18 million) to the development of a network of DC fast charging stations throughout the city,
and an additional nearly $6 million (£4.5 million) for
boroughs to install Level 2 or fast charging stations.101
The city hasn’t yet determined how access to the
spaces will be governed, but is considering allowing boroughs to issue parking permits and price
parking and EV charging as they see fit.102 Several
boroughs have policies in place: Westminster, for
example, offers EVs free residential parking permits
and discounted on-street parking.103 The city is also
considering a London-wide parking policy that
would override existing borough parking, allowing
standardized spaces and charging access across the
city.104 By 2020, the city hopes to have charging access at one-fifth of all public parking spaces.105
Amsterdam also allows EV owners and businesses to
suggest new public charging station locations and
has expedited the construction process for installing
new, on-street chargers.106
To help meet demand for EV charging in downtown
Los Angeles, the city plans to install 84 new chargers
(bringing the total to 107) at City Hall and City Hall East,
which will be open to employees and the public.107
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Utilities and Electric Vehicle
Charging Infrastructure
Utilities can play an important role in the development of electric vehicle charging infrastructure. Utilities have much to gain from the
widespread adoption of electric vehicles – especially at a time when overall electricity demand is
stagnant.
There are several ways in which utilities can
invest in charging infrastructure: they can do the
electrical work and let another company or entity
own and run the charging station (a “makeready” investment); they can also provide incentives for hosts to operate the chargers; or, they
can own and operate the charging infrastructure
themselves.
Across the country, utilities are becoming involved in charging infrastructure development.
For example:
In 2016, California’s utility regulator, the California Public Utilities Commission, approved plans
submitted by the state’s three largest utilities
(San Diego Gas & Electric, Southern California
Edison, and Pacific Gas and Electric) to build
electric vehicle charging infrastructure. In total,
the three utilities will invest nearly $200 million in
12,500 charging stations at and near workplaces
and multi-family residences, as well as in public
spaces.108
In December 2017, the Massachusetts Department of Public Utilities approved the first major
EV-utility agreement in the Northeast, allowing
Eversource to install 4,000 make-ready charging
stations in workplaces, apartments and other
locations over the next five years.109
Other EV infrastructure proposals have been developed by utilities across the country, including
in Oregon, Florida and Maryland.110
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Regulating Access to Charging Spaces
Regulating access to parking spaces with EV chargers
can be a contentious issue, with formerly public parking spaces being reserved for EV users.
By implementing pilot programs and testing different technologies, cities can discover which model of
residential on-street charging will work best. In August
2017, the Oxford City Council in Great Britain began
moving forward plans to implement a pilot program
to test which kinds of on-street charging will best allow
residents to charge EVs.111 The city will install 10 each
of three different kinds of chargers: some reserved for
specific households, some open to the general public,
and some that require membership to a subscription
service. The city will collect feedback at the charging
stations to determine which options best fit residents’
needs and will ultimately invest more than a million dollars (£800,000) to expand the infrastructure citywide.112
It is likely that the type of charging infrastructure will
need to vary depending on the neighborhood, but
overall, cities will be best served by looking at innovative, flexible and cost-effective models. For example,
using existing electrical infrastructure like streetlights
speeds implementation and reduces costs.

Off-Street EV Charging Stations
That Are Accessible to Residents
City neighborhoods with limited on-street parking often have off-street parking lots that are not fully used
during off hours. Pay garages and lots, the parking
lots of municipal facilities, and lots owned by private
businesses could all be provided to residents during
off-hours (overnight) to charge electric vehicles.
Many cities have an abundance of off-street parking
lots that could have dedicated charging spaces for
electric vehicles. For example, Philadelphia conducted a survey in 2015 of public parking lots and garages
in downtown, finding that occupancy was around 74
percent on average.113

Making spaces in lots or garages available to nearby
residents or EV owners could provide an opportunity for off-street overnight charging. This option
would likely face less pushback from communities
and streamline installation since the spots can be
concentrated. However, it is likely less convenient and
attractive for EV owners, is limited by existing distribution of lots, and would require participation from
businesses and institutions that may have a variety of
concerns about opening their lots to public use.

Encouraging Off-Street Charging Options
Off-hour Partnerships: In many areas, lots may be vacant
at night when EV owners would most need to charge
their vehicles. Programs could include partnerships with
parking lots at workplaces or private lots and garages,
along with public facilities like schools and community
centers that are vacant in off hours. For example, the
University of North Carolina at Chapel Hill, which is surrounded by residential areas, allows any electric vehicle
to use charging stations on campus outside of normal
university business hours.114 Conversely, Ulster County,
NY allows the public to use its EV charging stations at
nine county government locations during the day, and
charges its own fleet at the stations overnight.115
Garage-run Charging Stations: Some garages or
lots may choose to install and run a charging station themselves (either Level 2 or fast chargers),
potentially making profit from it. For example, the
ChargePoint network, run by Coulomb Technologies, allows station hosts (like garages or lots) to set
charging prices and collect money from EV drivers
using the charging system.116 This system, while a bit
more work for the garage or lot owners, may provide
a financial incentive for parking areas to host stations
since they can attract EV drivers and make money
off the stations. Furthermore, by offering EV charging stations to residents during off hours (overnight
when the garage might not be full but EV owners
need to charge their vehicle), garage owners can
manage their parking more efficiently. Cities can help

EV charging spaces in a parking garage in Portland, OR.
Photo: Oregon Convention Center, via Wikimedia, CC BY 2.0.
encourage this option by facilitating relationships
between charging companies and garages or lots.
Third-party Managed Stations: Some hosts may find
it easier to use a charging company that will install
and maintain the infrastructure, rather than doing it
themselves.117 Cities can consider incentivizing parking areas to install charging infrastructure by offering
benefits, discounts or subsidies to lots that allow stations to be installed.
Cities should also look at the system holistically and
consider how the different options will work together
– if a driver usually charges at a garage near their
home, are they able to charge at a garage across town
during a work meeting? Will a driver have to subscribe
to multiple systems or can they park across systems?
The model of hosting charging infrastructure at thirdparty lots and garages will be successful only if EV owners can reliably charge their cars at locations that are
not too far from their homes. Cities would need to evaluate existing infrastructure and opportunities to ensure
that charging stations are adequately positioned for EV
drivers to use them. A good first step for cities looking
at this model would be to take an inventory of garages
and lots in residential areas, and to identify areas of
promise and areas that would still be excluded, to make
sure this model would meet future demand.
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EV Charging at Workplaces

Implementing Workplace Charging

While studies have shown that most EV owners
would prefer to charge at home, offering electric
vehicle charging at workplaces can augment and
complement residential charging.

Cities will need to implement policies that encourage and enable employers to install EV charging
infrastructure. This can come through a combination of incentives, subsidies and partnerships, as
well as long-term changes, like building codes.
For instance, California’s building code requires
all new commercial buildings to include electric
vehicle charging capacity (by at least installing
appropriate electrical conduits) in a portion of the
new parking spaces.118

Besides charging at home, EV owners who commute
by car could be able to charge at their workplaces. This
option is not as convenient or as reliable as being able
to charge at home, but it still provides an opportunity
to offer infrastructure to employees and commuters.
In order to be successful, cities need to survey how
residents commute and determine whether or not this
would suit current and potential EV owner needs.

Charger Management: Workplace chargers, like
chargers installed in parking garages and lots, can
either be on a network and run by another party,
or can be run directly by the employer or the commercial property owner leasing the parking lot to
employers. By using a third party to manage the
chargers, employers can expect to pay a fee but have
less responsibility in running the chargers.119 If an
employer or property owner owns and operates the
chargers, they can offer charging for free as a benefit
for employees, assess fees based on the cost of the
power and/or the cost of the parking, or vary pricing
for charging based on demand.120
Incentivizing Installation: Cities can also help employers manage the cost of purchasing and installing the
charging station through incentives and subsidies. Installing EV chargers at workplaces can cost between
$500 and $5,000, with many chargers costing about
$2,500 per unit.121 The Department of Transportation
in the UK launched a nearly $10 million program to
help workplaces install EV charging stations. Businesses can apply for funding from the government,
while the ChargePoint network also offers a discount
to employers utilizing the service.122

EV charging garage at Google’s Mountain View, CA
campus. Photo: Nicolas.boullosa, from Flickr, via
Wikimedia, CC BY 2.0.
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Oslo offers subsidies for the installation of charging
points on private property, including for companies,
developers and apartment complex owners, making
it cheaper for developers to add charging in nonpublic parking spaces.123

For cities in the U.S., funding for EV charging infrastructure may be available through the federal government’s Clean Cities program and states’ allocation of
Volkswagen emissions-cheating settlement money.124
Other funding, rebates or tax credits may be available
for different regions, states and cities.125 For instance:126
• An air pollution program in Santa Barbara County,
CA, offers reimbursements up to $10,000 for
public or non-profit entities to install Level 2
chargers ($20,000 for fast chargers), or $7,500 for
Level 2 chargers by private entities ($15,000 for
fast chargers).
• Sacramento’s utility provides $1,500 for workplace
or multi-family Level 2 EV charging ports, or up
to $100,000 for projects that include two fast
chargers and one Level 2 station.
• Colorado’s Regional Air Quality Council will
provide workplaces and other entities up to 80
percent of the cost of Level 2 and fast chargers.
• Delaware has a program that provides rebates
up to 75 percent the cost of a Level 2 charger for
workplaces (up to $5,000).

Some cities are already leading the way. San Francisco passed an ordinance requiring that, starting in
2018, all new residential, commercial and municipal
construction have EV chargers installed in 10 percent of parking spaces and that an additional 10
percent of spaces be wired with the capacity to have
chargers at a later date.128 In November 2017, Atlanta
passed an ordinance requiring that 20 percent of
parking spaces in new commercial and multifamily
residences be “EV-ready.”129 Oakland and Palo Alto
have similar ordinances.130
By implementing building ordinances that include
electric vehicle charging, cities can ensure residents and
workers in future buildings have access to charging.

Public EV Charging Infrastructure
Outside of residential and workplace charging,
adequate public charging infrastructure in other
locations helps fill in the gaps, allowing EV owners to
complete errands and travel without worrying about
not being able to charge their vehicle.

• New Jersey has a program specifically for
workplaces, which provides up to $5,000 for a
Level 2 charging station.
Including EV Infrastructure During New Construction:
Cities can consider requiring a percentage of parking
spaces at new residential and workplace developments
include EV charging stations or at least be “EV-ready”
(running electrical capabilities during construction). The
cost of wiring a space for future EV charger installation
or installing stations during construction is significantly
less than retrofitting an area after a building is completed. A study by Pacific Gas & Electric on EV charging
infrastructure in San Francisco found that the cost of
adding one new electric vehicle charging space during construction was around $900, while adding one
through retrofits later costs $2,000 to nearly $4,000.127

Public charging station in Hillsboro, OR. Photo: Visitor7
via Wikimedia, CC-BY-SA-3.0.
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Number of Chargers per 1,000 Electric Vehicles

Figure 6: Ratio of Charging Infrastructure
to Electric Vehicles, by Country132
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The two countries in the world with the highest rate
of EV sales – Norway and the Netherlands, which also
contain three of the top five cities for EVs – have the
highest number of public charging points per electric
vehicle. While the U.S. has 64 charging points per 1,000
EVs, Norway has 50 percent more, at 96 per 1,000 EVs,
and the Netherlands has 476 chargers per 1,000 EVs,
almost eight times more than the U.S (see Figure 6).131

Integrating Public Charging into Cities
Comprehensive Planning and Evaluation of Charging
Stations: During the first phase of charging station
construction, Oslo conducted surveys and hired an
agency to scout locations, with priority on placing
new stations near existing electrical infrastructure to
ease installation.133 During the first phase of infrastructure buildup, most of the charging stations were
installed by and at least partially paid for by the city
of Oslo or Norway’s government.134 Once stations are
installed, Oslo performs annual surveys of usage rates
at charging stations around the city.135
A 2016 study by the Norwegian Electric Vehicle Association concluded that additional infrastructure
would be needed to facilitate greater electric vehicle
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adoption.136 In the city’s last inventory in 2015, the city
of Oslo had more than 2,800 public Level 2 EV charging stations (57 public chargers per 1,000 EVs), 1,100
of which are located on the street; the city was adding an additional 200 stations by the end of 2017.137
Residents can charge electric vehicles at any of these
stations for free. As of late 2016, the city also had
161 fast-charging stations – where EV owners pay to
charge but discounts are offered for electric taxis and
electric freight vehicles.138 Across Norway, stations will
be installed nearly every 30 miles along the country’s
main roads by the end of 2017.139
Government Coordination with Carsharing: Utrecht has
nearly 1,000 public charging spots, at which parking is
free while charging.140 Many of these, as well as about
a third of the Netherlands’ more than 10,000 public
chargers, were installed using public funds available
to Foundation E-laad, a government-funded electric
vehicle-promotion initiative.141 In 2016, Utrecht partnered with carmaker Renault to construct and pilot a
network of charging stations to be used by a fleet of
150 carsharing vehicles and available for use by other
EV owners. The deal is planned to result in more than
1,000 solar-supplied charging stations, with costs
shared between Utrecht and Renault.142 (The program
is also testing energy storage by sending energy from
the car batteries back into the grid during periods of
peak demand.143) Arrangements like this can increase
public access to electric carsharing and make it easier
for private EV owners to recharge their vehicles – addressing multiple challenges at once.
Singapore’s electric carsharing program, which launched
in December 2017, will have 2,000 charging points across
the city by 2020, and 400 of them (20 percent) will be
available to all EV drivers needing a charge.144
Facilitating the Creation of Semi-Private Charging Stations: Utrecht offers strong subsidies for “semi-public”
charging stations, which are located on private property but are available for some public use.145 Residents
and entities can get up to $1,750 USD to install a
charger on personal property and allow other people

to use it, either in front of homes or at businesses.146
Shanghai has a similar program.147 In 2015, the Netherlands expanded Utrecht’s model, allowing municipalities and their regional partners to apply for part of $8.6
million (€7.5 million) in funding to reduce the price of
installing new public charging points to $355 (€300).148

Some American Cities Are Paving
the Way for EVs

In the U.S., an app called PlugShare connects EV owners in need of a charge with private stations that other
EV owners are offering to share, similar to an Airbnb
model.149 A similar application has been launched in
Sweden – Elnbnb, launched by Renault Group.150

In 2016, three large metropolitan areas in the U.S. (all
in California) were among the top 15 cities in the world
for the number of EVs sold, compared to all new cars
sold. In the San Jose metropolitan area, 9.4 percent of
cars sold were electric vehicles, in the San Francisco
area it was 5.4 percent, and in the Los Angeles area, it
was nearly 3 percent. Together, these three areas account for 40 percent of U.S. EV sales.158

Oslo is looking at ways to incentivize homeowners
and housing developers to add public charging stations to their properties.151 Oslo, together with private
partners, is teaming up with roadside convenience
stores like Circle K and gas stations like Shell to incentivize companies to install fast chargers along roads.152

San Jose: San Jose has nearly 500 public EV charging
ports, 53 of which are owned directly by the city and
located on streets and in garages downtown.159 Additionally, San Jose offers free parking for qualifying EVs
and hybrid vehicles throughout the city, including all
parking meters, whether they have chargers or not.160

Enforcing EV Charging Spaces for EV-Only Use: If public
charging stations are occupied by non-electric vehicles,
the primary purpose is defeated and EV users still can’t
charge their cars, despite the infrastructure investment.

San Francisco: San Francisco has more than 400
publicly available L2 and fast charging plugs and has
considered allowing free charging and/or parking at
some of the stations.161 Going forward, the city plans
to require infrastructure investments aimed at making future parking EV-friendly, calling for the city to be
“100 percent EV-ready.”162 This will involve 20 percent
of all new parking spaces in residential, commercial or
municipal developments being either EV-ready or “EVflexible,” meaning they will immediately be upgradable to EV spaces at no additional cost, and for the
remaining 80 percent of spaces able to be converted
to EV spaces at a later date. The plan would create approximately 90,000 EV charging ports by 2020.163

It is illegal for a non-EV to park in an EV charging
space in nine states (AZ, CA, FL, HI, IL, MA, OR, RI,
WA), although city-level enforcement varies.153 Austin,
Texas, has at least 200 public parking stations with
EV charging points where non-electric vehicles are
prohibited from parking for any amount of time.154
Oslo levies a fine on non-electric vehicles that occupy
the spots, and allows EV owners to request towing
of such vehicles.155 Amsterdam restricts the use of
almost all public parking spaces with charging infrastructure to electric vehicles, and grants free parking
to EVs for the entirety of the time the vehicles spend
plugged in to the charging point.156
A few U.S. cities also enforce time limits on the use
of EV parking spaces (even for EVs). In Boulder, CO,
for example, it is illegal to charge your EV or occupy
an EV charging space for more than four hours, and
overstaying results in a $50 fine.157

Los Angeles: LA currently has almost 1,500 public
charging points.164 A $500 rebate is available for
home installation of a charging station, and the
city’s Department of Water and Power offers discounted electricity rates for EV charging.165 In June
2017, LA’s City Council approved more than $1.1 million in funding for new electric vehicle charging stations. Stations on public streets will be located near
streetlights to utilize existing sources of power.166

Smart Policies Can Help Cities Accommodate Electric Vehicles
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T

he EV revolution is happening: people are
buying electric vehicles in record numbers,
and charging stations are springing up all
over the country. However, as more and more electric vehicles hit America’s streets, a central question
remains: where will EVs be able to charge?
In cities where private, off-street parking spaces are
often limited, providing EV charging locations can be
a particular challenge. One reason is that parking is –
or is perceived to be – limited, creating the potential
for conflicts between EV owners, owners of conventional vehicles, and other street users (including
bicyclists, delivery vehicles and carsharing services)
for access to curb space.
Some leading EV cities use the scarcity of parking
spaces as an incentive for residents to adopt electric
vehicles. Amsterdam, for example, exempts EV owners from waiting lists for parking permits, which can
otherwise be as much as 10 years long.167 The city has
stopped issuing new on-street permits for older, highemitting vehicles, making preferential access to onstreet parking an even more important incentive.168
But in other cities, forward-thinking approaches to
reducing or managing demand for parking can help
to reduce political conflict and unlock transformative
opportunities, while cities that fail to adopt those
strategies can find their efforts to shift from conventional to electric vehicles frustrated.
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Parking Is Often More Abundant
than Perceived
Everyone has felt the frustration of driving in circles
looking for parking and had the thought “we really
need more parking spaces.” As it turns out, many
cities have more parking than they need, but it is not
managed effectively.
A recent analysis by Nelson/Nygaard Consulting
Associates of 27 suburbs, cities, and towns in New
England and California found that all 27 had an
oversupply of parking – on average, 65 percent more
spaces than were necessary.169 Estimates of the number of parking spaces in the U.S. fall between 800
million and 2 billion, in a country of fewer than 300
million cars.170
One reason that parking can often seem scarce is
that it is provided for free or at low cost in a particular
area, regardless of the level demand. When people
drive to a destination in a busy urban area, they expect to park as close as possible to their destination
and for free or very cheap. If a free, close spot isn’t
available, people will cruise around the block, searching for one. Cruising is so prevalent that it might
constitute as much as a third of traffic in cities.171
The same dynamic occurs in dense residential areas
where residents might compete for on-street parking
during evening hours, but pay little or nothing for the
right to store vehicles on the street.

In other cases, parking spaces may actually be available nearby, but those spaces may be reserved for
use by patrons of particular businesses and institutions – even after hours – and sit unused.

Rationalizing parking policy can prevent the addition of EV charging spaces to city streets from provoking conflict, as occurred in 2017 in Philadelphia.
(See text box.)

Philadelphia’s EV Parking Program Provides a Cautionary Tale
In 2007, Philadelphia launched a program to support EV ownership – the first of its kind in the
nation – allowing residents who owned electric
vehicles to get a permit to install a charging station
in front of their home.172 A permit did not include
exclusive parking rights for the parking spot next
to the charger, although the spots were restricted
to EVs.173 The cost of applying for and installing a
charger was borne entirely by the homeowner, and
could be as much as $3,000.174 In contrast, a regular
parking permit costs $35.175
By 2017, 67 electric vehicle spots had been permitted
and completed.176 Overall, the city of Philadelphia had
approximately 43,000 permitted or metered on-street
parking spaces, at least 46,000 garage or lot parking
spaces in downtown, and many more free, unmetered spaces, of which there is no accurate count.177
Despite the permitted EV spots taking a small fraction of Philadelphia’s available parking, vocal opposition blamed the program for exacerbating parking
shortages. In the spring of 2017, the Philadelphia
City Council approved a one-year moratorium on
new parking permits under the program.178 Additionally, parking spaces next to existing chargers
(that had been paid for and installed by EV owners)
were made open for two-hour parking by any vehicle during the day, from 6 a.m. until 6 p.m.179 Previously, non-electric vehicles could be fined or towed
for parking in the permitted charging spots, at any
time of day.180 This piece of the legislation is now
being challenged in court by three EV owners who
claim they improved public property by adding EV
charging infrastructure, while the city is going back

on a central part of their agreement – the exclusive
right (for any EV) to use the space.181
The episode sparked the city to promise to create
a new Electric Vehicle Task Force to address further
options for promoting EV adoption.182 In January
2018, the Task Force released a draft report recommending that the city end its EV curbside parking
program, without offering concrete solutions to
take its place.183 A final version of the report and
recommendations is expected in February 2018, at
which point the City Council must vote to decide
the final fate of the program.
The Task Force’s findings are shortsighted, given
the onslaught of electric vehicles expected in
Philadelphia in coming years. The program made
Philadelphia the first city in the U.S. to allow curbside EV chargers in residential areas (ahead of a
similar program in Berkeley, CA, by seven years).184
While the program supplied only a small number of
permits, it was an essential step to facilitate more
widespread electric vehicle ownership.
As the Task Force’s draft report highlights, EV ownership in the city has grown only 15 percent in the last
two years, half the rate of EV adoption in the Southeastern Pennsylvania region, which saw a 33 percent
increase between 2015 and 2017.185 The report also
notes that most electric vehicle charging in Philadelphia occurs at home.186 Ending the program – especially without a specific replacement strategy to get
charging infrastructure on the city’s streets quickly
– disincentives electric vehicle purchases and puts
up hurdles for Philadelphia residents to participate
in America’s electric vehicle revolution.
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Shared Mobility Can Reduce
Vehicle Ownership
One reason for competition over scarce parking is
that many people – even residents of cities with transit service – may feel the need to own a car to meet
their mobility needs. Since the typical car is parked
and idle 95 percent of the time, dependence on privately owned vehicles creates tremendous demand
for places to store vehicles.187
Carsharing and other forms of shared mobility can reduce the need for private car ownership by providing
city residents with access to the services provided by
a car without having to own one. Research has shown
that many participants in carsharing programs sell
their vehicles or forgo the purchase of a new vehicle.
Researchers at the University of California, Berkeley’s
Transportation Sustainability Research Center have
estimated that each vehicle in a free-floating carshare
service such as Car2Go replaces between 7 and 11
private vehicles, while each vehicle in a round-trip
carsharing service like Zipcar replaces between 9 and
13 private vehicles.188
The success of carsharing systems – especially “freefloating” systems that enable drivers to pick up a car
in one location and drop it in another – depends on
access to curb space in well-traveled locations, the
same curb space that is often in demand for parking
for privately owned vehicles. Expanding access to
shared mobility services in dense urban areas has the
potential to reduce overall competition for parking,
creating the potential to use some on-street spaces
for EV charging.
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Pricing Parking Based on Demand
Can Help Create Space for EVs and
Other Vehicles
By reducing free parking, and by charging more in
areas where there is more demand, cities can address
the perceived problem of parking scarcity, ensuring that any surplus of existing spaces can be used
efficiently. By creating a demand-based system for
pricing parking, cities can reduce overall demand to
ensure that there are always a few on-street parking spots available, including spaces dedicated for
electric vehicles.189
Recently, San Francisco pioneered a demand-priced
parking system that uses sensors on the street to
measure in real-time how many on-street parking
spots are available in a given area. The price for
parking automatically increases in areas of high
demand and decreases in areas with less demand
to incentivize more effective use of the spaces.190
The program has been very successful: average
parking costs actually fell overall, while vehicle
miles traveled and time spent searching for parking decreased, as any given block was more likely
to have spaces available.191 Los Angeles has implemented a similar dynamic demand pricing system in
downtown LA.192 Prices are adjusted every four to six
weeks in order to ensure that blocks maintain a near
ideal parking capacity.193
Residential areas where parking is scarce during
overnight hours can consider strategies such as limiting or pricing residential parking permits in order
to discourage people from occupying public curb-

space with vehicles, some of which may be used
only infrequently.

SFPark smart meters in San Francisco vary the price of
parking based on demand, helping manage access to
curbside parking in the city. Photo: Carlos Felipe Pardo,
via Flickr, CC BY 2.0.

Cities can also benefit from encouraging shared
parking, in which private parking lots are used for
a variety of purposes – for example, for employee
parking during the day and residential parking at
night. Shared parking eliminates duplicative parking
spaces that are tailored for specific uses – for instance, shared parking enables shoppers and office
employees to park in a given parking area during
the weekday, residents to park overnight, and shoppers and residents to park during the weekend.194
Studies have found this system can reduce parking
needs by 20-40 percent.195
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Conclusion and Recommendations

I

n the next 10 to 15 years, cities across the U.S. can
expect tremendous growth in electric vehicles
– with projections estimating that 20 percent of
new cars could be electric as soon as 2030.196 If cities
wish to obtain the environmental, public health and
quality of life benefits of electric vehicles – and meet
the needs of their residents – they will need to plan
for the dramatic expansion of electric vehicle charging infrastructure, including in residential neighborhoods where off-street parking is limited.
Cities should plan for this transition in the context of
an overall mobility transition that encourages the use
of public transportation, shared mobility services, bicycling and walking. A transition that reduces demand
for parking from private vehicles – while creating
new charging opportunities for both privately owned
and shared electric vehicles – can deliver a powerful
“win-win” for cities and help propel America toward a
clean, efficient, zero-carbon transportation system.

New Opportunities for Expanding
EV Charging
Fortunately, cities have numerous new opportunities and
motivations to expand access to electric vehicle charging.
Some states are planning to use money from the settlement in the Volkswagen “Dieselgate” case – in which
the carmaker was caught selling more than half a million
diesel cars that polluted up to 40 times the legal limit of
nitrogen oxides (NOx, a key component of smog) – to
invest in EV infrastructure. U.S. states will receive nearly
$3 billion to implement programs to reduce NOx. States
can spend up to 15 percent of allocated money to build
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electric vehicle charging stations, which presents a
tremendous opportunity to expand charging infrastructure.197 The state of Colorado, for example, is planning to
use the full 15 percent of its $68 million settlement ($10
million) to invest in electric vehicle charging stations;
reports estimate this could add 60 fast chargers around
the state.198 States can use the remaining Volkswagen
settlement money on other transportation options,
including fleets of all-electric transit buses.199
Eight states in the US have signed a memorandum
of understanding (MOU) on zero-emission vehicles,
which sets ambitious goals for the number of EVs
in each state. Together, the states committed to 3.3
million electric vehicles by 2025 and the MOU allows
them to coordinate implementation to ensure that the
programs are successful.200 States and municipalities
can consider similar approaches to foster EV adoption.
Ten states have also implemented mandates requiring
that automakers sell a certain number of zero-emission
vehicles compared to overall vehicle sales in the state.
The goal of the mandates is to ensure that automakers
are developing, marketing and selling electric vehicles.201
Finally, in the wake of the federal administration withdrawing the United States from the worldwide climate
agreement, a growing number of states and cities have
joined the United States Climate Alliance, committing to
uphold the goals from the global pact to reduce greenhouse gas emissions. Fourteen U.S. states and Puerto
Rico joined by October 2017, representing more than a
third of the country’s population.202 Reducing emissions
through transportation, including through the widespread adoption of electric vehicles and reducing vehicle
miles traveled, will be key to meeting these goals.203

Developing Comprehensive Plans for
Electric Vehicles Will Help Cities Prepare
To facilitate the adoption of electric vehicles locally,
cities should develop comprehensive plans for electric vehicle charging. EV adoption will be most successful if cities develop holistic solutions that create
spaces for EV charging, rationalize parking policies
generally, and support shared mobility and electric
fleets. A broader vision and policy framework will enable cities to take advantage of all of the opportunities presented with EVs, including the synergies that
arise from considering infrastructure in tandem with
parking policies and transportation planning.
Setting numeric goals will help U.S. cities ensure that
they are prepared to meet demand. Cities would benefit from following the lead of top electric vehicle cities by setting a goal that 20 percent of parking spaces
be “EV-ready,” or capable to host EVs in the future, by
2030. Some specific strategies to get there include:
• Expanding access to electric vehicle charging for
residents without off-street parking, by dramatically increasing the number of charging stations
in residential areas. Leading EV cities around the
world have demonstrated a variety of approaches for expanding charging access – including
networks of publicly and privately-owned chargers
and allowances for residents to install their own
charging stations on public curbs near their
homes. Cities may choose to invest public resources in a network of stations open to everyone,
or take part in public-private partnerships with
utilities or charging-providers to ensure thorough
coverage of EV chargers in all of a city’s neighborhoods. Cities that fail or refuse to create citywide
networks of public EV chargers should minimally
allow residents to invest their own resources to
install EV chargers for their use on public curbsides.
• Partnering with businesses and public entities (like
schools, community centers and municipal offices)
to use their existing parking infrastructure while

providing EV charging. This can include partnering
with existing workplaces, businesses and destinations at which people spend time, like health care
facilities, churches, gyms, shopping centers, movie
theaters, etc. to ensure patrons can charge while
there. It can also include partnering with locations
to make charging stations available to nearby
residents during off-hours and overnight.
• Facilitating and encouraging electric shared
mobility options like carsharing, ridesharing and
bikesharing. Providing options for people to share
electric rides allows more people to utilize the
benefits of EVs without having to personally own
one. Fleets of shared vehicles, as well as shared
electric bicycles, also reduce overall demand for
parking and space needed to charge EVs.204
• Directing municipal utilities to install charging
infrastructure and coordinating closely with investor-owned utilities to maximize opportunities.
• Ensuring public investment in electric vehicle
charging results in infrastructure that is managed
in the public interest. Cities should think longterm to encourage the best deal for the public and
avoid missing out on future opportunities.
• Making data available on charging station locations to
foster the development of apps that people can use
to find available chargers and dedicated EV parking.
• Considering a demand-based and shared system for
parking. By charging for parking based on where and
when people need it and making access to parking
shared, cities can better manage their parking
resources and free up space for EVs and all vehicles.
Without thoughtful development of new policies, cities
stand to not only lose out on opportunities like reduced
air pollution and less congestion, but they also risk being
unprepared for this impending challenge. By looking to
best practices abroad and at home, cities across the U.S.
can begin to develop a holistic solution that allows them
to reap the full potential from America’s EV revolution.
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Methodology
Number of EVs in Cities by 2030

Charging Infrastructure Needs

National Renewable Energy Laboratory
report from September 2017 estimates that
the United States could have 15 million electric vehicles by the year 2030, and projects how those
vehicles would be distributed by state.205 We used
those numbers as a baseline to estimate how many
EVs might be in a number of American cities by 2030.

The U.S. Department of Energy’s Alternative Fuels Data
Center has a list of electric vehicle charging stations in
the United States.206 To determine how many stations
were in the cities included in this report, we used GIS
analysis to clip all of the charging points from the
Alternative Fuels Data Center by each city’s geographic
boundary, from U.S. Census TIGER/Line shapefiles.

We estimated potential city-level EV adoption by
downscaling NREL’s state projections for some of
America’s largest cities. We calculated a ratio of the
number of vehicles available in each city compared
to the number of vehicles available in their respective
state using American Community Survey one-year
estimates for 2016 from the U.S. Census Bureau (topic
B25046, “Aggregate Number of Vehicles Available
by Tenure” in the American FactFinder website). We
multiplied that ratio by NREL’s state EV projections
to estimate the number of EVs that might be in the
city in 2030. This assumes the ratio of electric vehicles
in any given city compared to the number in a state
will be the same as the number of vehicles available
overall in that city compared to the state.

To estimate future needs, we applied ratios from NREL’s
2017 report to the EV projections by city, described
above. NREL estimates that cities in the U.S. will need,
on average, 1.5 public fast chargers and 36 public,
non-residential L2 chargers per 1,000 electric vehicles.
For most cities in this analysis, we applied those ratios
to the number of EVs that might be in those cities by
2030. Eight metro areas were specifically addressed in
the NREL report that were also included in this analysis
(Atlanta, Chicago, Los Angeles, New York, San Diego,
San Francisco, San Jose, Seattle). For those metro areas,
we applied the estimated ratios of charging equipment
needed per electric vehicle in each metro area to the
principal city included in this analysis.

A

Selection of cities for inclusion in the report began
with the largest cities in each of America’s 50 most
populous metropolitan areas. For states where that
resulted in fewer than two cities, we also included
the two largest cities in the state with populations
greater than 250,000, according to 2016 1-year estimates from the U.S. Census Bureau.
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Unfortunately, NREL’s analysis does not include the
needs of residential charging and assumes 88 percent of charging happens at home. The estimates
here should be seen as a lower bound estimate of
the need for public charging, and account for only
a small percentage of the total number of chargers
needed, including those in private residences and on
residential streets.

Appendix A: 2030 Projected
Number of EVs by City and
Infrastructure Needs207

N

umber of electric vehicles estimated to be in
the largest cities in some of America’s biggest metro areas by 2030, and corresponding

charging infrastructure needs. See the Methodology
for full details. Estimates are defined by city limits and
will likely be much higher for metro areas and regions.

Estimated Number of Public Plugs
Needed in City Limits by 2030, by Type

City

City
Population
(2010 Census)

Projected
Number of EVs
in City Limits
by 2030

L2 in
Workplaces

L2 in
Public
Places

Total L2
Plugs
Needed

Fast
chargers
(DCFC)
in Public
Places

Current Number of
Public Plugs in City Limits
Total L2

(No Distinction
Given Between
Workplaces
or Public)

Fast
Chargers
(DCFC)

Albuquerque, NM

545,852

24,000

538

335

873

37

32

14

Anchorage, AK

291,826

8,000

180

112

292

13

2

0

Atlanta, GA

420,003

12,000

269

168

437

19

376

35

Austin, TX

790,390

29,000

650

405

1,055

45

482

13

Baltimore, MD

620,961

22,000

493

307

800

34

257

33

Birmingham, AL

212,237

4,000

90

56

146

7

13

8

Boston, MA

617,594

24,000

632

361

993

28

298

7

Buffalo, NY

261,310

8,000

180

112

292

13

16

0

Charlotte, NC

731,424

35,000

784

488

1,272

54

131

26

2,695,598

81,000

1,625

1,016

2,641

102

237

16

Cincinnati, OH

296,943

8,000

180

112

292

13

42

10

Cleveland, OH

396,815

9,000

202

126

328

14

16

2

Colorado
Springs, CO

416,427

26,000

583

363

946

40

35

14

Columbus, OH

787,033

25,000

560

349

909

39

58

24

Chicago, IL
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Estimated Number of Public Plugs
Needed in City Limits by 2030, by Type

L2 in
Workplaces

L2 in
Public
Places

Total L2
Plugs
Needed

Fast
chargers
(DCFC)
in Public
Places

39,000

874

544

1,418

600,158

36,000

807

502

Detroit, MI

713,777

11,000

247

Fort Wayne, IN

253,691

8,000

Hartford, CT

124,775

Henderson, NV
Honolulu, HI

Projected
Number of EVs
in City Limits
by 2030

1,197,816

Denver, CO

City
Population

Total L2

(No Distinction
Given Between
Workplaces
or Public)

Fast
Chargers
(DCFC)

60

169

8

1,309

56

146

15

154

401

17

109

0

180

112

292

13

12

0

4,000

90

56

146

7

50

2

257,729

12,000

269

168

437

19

15

6

337,256

22,000

493

307

800

34

210

4

Houston, Texas

2,099,451

65,000

1,456

907

2,363

100

268

29

Indianapolis, IN

820,445

24,000

538

335

873

37

60

24

Jacksonville, FL

821,784

36,000

807

502

1,309

56

73

18

Jersey City, NJ

247,597

5,000

112

70

182

8

17

3

Kansas City, MO

459,787

14,000

314

196

510

22

767

14

Las Vegas, NV

583,756

22,000

493

307

800

34

60

17

Lexington, KY

296,717

8,000

180

112

292

13

8

8

Lincoln, NE

258,379

7,000

157

98

255

11

26

8

3,792,621

348,000

6,312

3,730

10,042

201

1,409

47

Louisville, KY

597,337

16,000

359

224

583

25

31

8

Madison, WI

233,209

9,000

202

126

328

14

55

9

Memphis, TN

646,889

16,000

359

224

583

25

40

9

Miami, FL

399,547

14,000

314

196

510

22

49

1

Milwaukee, WI

594,833

17,000

381

237

618

27

27

4

Minneapolis, MN

382,578

13,000

292

182

474

20

109

7

Nashville, TN

601,222

19,000

426

265

691

30

179

18

New Orleans, LA

343,829

5,000

112

70

182

8

22

5

New York City, NY

8,175,133

131,000

3,080

1,659

4,739

143

526

16

277,140

5,000

112

70

182

8

11

2

City

(2010 Census)

Dallas, TX

Los Angeles, CA

Newark, NJ
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Estimated Number of Public Plugs
Needed in City Limits by 2030, by Type

City

City
Population
(2010 Census)

Projected
Number of EVs
in City Limits
by 2030

L2 in
Workplaces

L2 in
Public
Places

Total L2
Plugs
Needed

Fast
chargers
(DCFC)
in Public
Places

Current Number of
Public Plugs in City Limits
Total L2

(No Distinction
Given Between
Workplaces
or Public)

Fast
Chargers
(DCFC)

Oklahoma City, OK

579,999

15,000

336

210

546

23

11

15

Omaha, NE

408,958

11,000

247

154

401

17

23

0

Orlando, FL

238,300

12,000

269

168

437

19

124

4

Philadelphia, PA

1,156,006

34,000

869

579

1,448

44

85

11

Phoenix, AZ

1,445,632

73,000

1,636

1,018

2,654

112

284

22

Pittsburgh, PA

305,704

9,000

202

126

328

14

120

2

Portland, OR

583,776

41,000

919

572

1,491

63

251

23

Providence, RI

178,042

5,000

112

70

182

8

40

2

Raleigh, NC

403,892

20,000

448

279

727

31

111

9

Richmond, VA

204,214

10,000

224

140

364

16

21

4

Riverside, CA

303,871

29,000

650

405

1,055

45

74

3

Sacramento, CA

466,488

47,000

1,053

656

1,709

72

305

12

Salt Lake City, UT

186,440

8,000

180

112

292

13

116

12

San Antonio, TX

1,327,407

40,000

896

558

1,454

62

176

0

San Diego, CA

1,307,402

139,000

2,341

1,405

3,746

141

730

46

San Francisco, CA

805,235

62,000

874

499

1,373

50

392

30

San Jose, CA

945,942

106,000

1,631

816

2,447

82

460

25

Seattle, WA

608,660

47,000

744

447

1,191

75

389

12

St. Louis, MO

319,294

8,000

180

112

292

13

15

2

St. Paul, MN

285,068

10,000

224

140

364

16

68

4

Tampa, FL

335,709

15,000

336

210

546
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