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Executive Summary

The adoption of large numbers of electric ve-
hicles (EVs) offers many benefits for California 
cities, including cleaner air and the oppor-

tunity 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 

California must speed the adoption of electric vehicles 
to protect the environment and public health. The 
state estimates that it won’t be able to meet Califor-
nia’s long-term climate goals unless nearly all vehicles 
sold by mid-century are electric vehicles.2 Shifting to 
electric vehicles will be a revolutionary disruption and 
will require smart policy solutions to ensure success.

The number of EVs on California’s streets is at an 
all-time high and rising fast. By the end of 2017, 

more than 360,000 EVs had been sold in California, 
making up nearly half of the country’s total EV stock.3 
Throughout 2017, the number of electric vehicles in 
the state increased approximately 34 percent, with 
nearly 92,000 more EVs estimated to be on California 
roads.4 The introduction of Tesla’s Model 3, the Chevy 
Bolt, and other more affordable, long-range electric 
vehicles suggests that growth in EV sales is just be-
ginning. In fact, Chevrolet’s Bolt EV was named Motor 
Trend’s 2017 Car of the Year.5 

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. Moreover, a lack of charging 
infrastructure could deter prospective EV owners 
from switching to electric cars, potentially hindering 

Figure ES-1. Estimated Number of Electric Vehicles in California by Year6
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Executive Summary 2

California’s efforts to meet ambitious zero-emission 
vehicle goals.

The good news is that smart public policies, 
including those already pioneered in cities in the 
U.S. and around the world, can help California 
cities lead the electric vehicle revolution while 
expanding access to clean transportation options 
for those who live, work and play in cities.

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 more 
than half of new cars sold by 2040 globally will be 
electric vehicles.7 California is poised to lead the na-
tion, committing to 5 million zero-emission electric 
vehicles in the state by 2030, building upon a previ-
ous order calling for 1.5 million EVs by 2025.8 The 
state could reach even more ambitious targets, as 

leaders have been considering requiring that all new 
cars sold in California be zero-emission vehicles in 
coming decades.9

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 California, from 
Sacramento to San Diego (see Table ES-1). If Califor-
nia chooses to be more aggressive in its goals, the 
state could have many more EVs than projected, with 
correspondingly greater infrastructure demands. 
These vehicles will need places to charge, so access 
to EV charging stations at home, in public places and 
at workplaces will be critical. According to the 2015 
American Housing Survey by the U.S. Census Bureau, 
nearly a quarter of residents in the San Francisco met-
ro area lack a garage or carport, along with 20 percent 
of residents in the Los Angeles metro area (with rates 
likely much higher within the cities themselves where 
density is greater), necessitating a broad network of 
publicly accessible charging infrastructure.10

Table ES-1. Possible Number of Electric Vehicles on California City Streets by 2030 and Corresponding 
Publicly Accessible Charging Infrastructure Needs (Excluding Residential Charging)11

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

Current Number 
of Public 

Plugs in City 
Limits (2017)

City

Number of 
EVs Estimated 
in City Limits 

by 2030

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

Los Angeles  451,000  8,180  4,834  261  13,275 1,456

Riverside  38,000  852  530  59  1,441 77

Sacramento  61,000  1,367  851  94  2,312 317

San Diego  180,000  3,031  1,819  182  5,032 776

San Francisco  80,000  1,127  644  65  1,836 422

San Jose  137,000  2,108  1,054  106  3,268 485
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Major cities will require the installation of hun-
dreds 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-
tory, the Electric Power Research Institute, and Pacific 
Gas & Electric estimate that between 1 and 5.2 public 
fast chargers are needed to support every 1,000 elec-
tric vehicles.12 The National Renewable Energy Labora-
tory estimates that 36 non-residential Level 2 chargers 
are necessary for every 1,000 electric vehicles.13 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.14

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 infrastruc-
ture to urban drivers through innovative parking and 
planning policies, including:

•	 Residential access to on-street EV charging: 
Residents in densely developed neighborhoods 
often do not have access to an off-street parking 

Types of Electric Vehicle Charging Infrastructure15

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.16 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 drive-
way, 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 fo-
cuses 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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spot where they might charge their electric 
vehicle overnight.17 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.18

•	 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 
parking spaces for people to charge their EVs when 
they aren’t at home, for instance, while they are 
commuting, shopping or traveling. Coordinating 
with utilities is one promising way that cities can 
expand local networks of public charging stations.

•	 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.

Leading cities are encouraging shared mobility 
options and reforming parking policies to expand 
access to electric vehicle travel and reduce con-
flicts over parking.

•	 Carsharing services are expanding access to EVs 
– and to EV charging – around the world. Fleets 
of shared electric cars, like BlueLA in Los Angeles 
(scheduled to begin full operation in the spring 
of 2018), allow people to drive electric vehicles 
without needing to personally own one. These 
services can also expand public access to EV 
charging by opening up their charging infrastruc-
ture 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, while 
supporting the creation of walkable communities 
where people have a variety of low-carbon and 
zero-carbon transportation options. 

Electric vehicles are an essential tool for cities to 
combat global warming and air pollution, and offer 
consumer benefits such as lower operating 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 the large numbers of EVs that 
are beginning to hit local streets. In order to be suc-
cessful, cities will need to develop comprehen-
sive solutions to accommodate electric vehicles, 
including convenient opportunities for charging, 
while fostering the creation of neighborhoods 
where residents have access to a variety of low-
carbon and zero-carbon transportation options.

Electric vehicle charging stations on lampposts in Los 
Angeles. Credit: Los Angeles Bureau of Street Lighting.
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Introduction

A revolution is happening on California’s 
streets. And our cities need to be ready. 

Affordable electric vehicles (EVs) are hitting 
the road in increasing numbers. The arrival of the 
238-mile, $37,495 Chevy Bolt in early 2017 and the 
200-mile, $35,000 Tesla Model 3 in the fall of 2017 
signaled the movement of electric vehicles into the 
mainstream.19 Demand for vehicles has been high: 
nearly half a million people have reserved a Model 3 
car ahead of distribution.20 General Motors (GM) plans 
to launch 20 electric vehicle models by 2023, with two 
new cars hitting American streets by spring of 2019.21 
Chevrolet’s Bolt was named Motor Trend’s 2017 Car of 
the Year, and a number of fully electric and plug-in hy-
brid electric vehicles were finalists for 2018’s award.22

Electric vehicles have the potential to address critical 
public health and environmental challenges in our 
cities, and are critical for California to meet its climate 
goals. Electric vehicles are far less polluting than gas-
oline-powered cars, emitting no tailpipe emissions 
while driving, producing half the carbon footprint of 
gasoline-powered cars over their lifetime, and spew-
ing fewer emissions of the pollutants that contribute 
to smog and particulate matter.23 Of America’s top 10 
cities with the worst air pollution, many are in Cali-
fornia. According to the American Lung Association, 
seven California cities are in the top 10 cities for most 
ozone pollution, eight are in the top 10 for most year-
round particle pollution, and six are in the top 10 for 
most short-term particle pollution.24 By putting more 
zero-emission electric cars on the road, cities can 
help improve public health and reduce global warm-
ing pollution.

Meeting California’s long-term climate goals de-
mands a major shift in the state’s transportation 
system, with virtually all cars purchased by mid-
century needing to be electric vehicles.25 The rapid, 
widespread transition to electric vehicles will require 
a number of changes and innovative solutions, 
including connecting charging 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 
and built environment.

This report focuses on how cities can provide op-
portunities 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, elec-
tric vehicles (absent the widespread availability of fast 

The first round of Tesla Model 3 cars ready for shipment in 
July 2017. Credit: Steve Jurvetson via Wikimedia, CC BY 2.0.
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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 do so. California 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 California’s electric vehicle revolution.



7 Plugging In

Electric Vehicles Are Coming to 
California’s Cities

Pollution from cars and trucks harms the health 
of city residents, contributes to global warm-
ing, and makes cities less pleasant places 

to live. For decades, electric vehicles 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. By the end of 2017, more than 360,000 EVs 
had been sold in California, making up nearly half of the 
country’s total EV stock.26 Throughout 2017, the number 
of electric vehicles in the state increased approximately 
34 percent, with nearly 92,000 new EVs on California 
roads.27 The year before, between 2015 and 2016, the 
number of EVs in California increased 32 percent, by 
putting an additional 60,000 EVs on the roads.28 

Electric Vehicles Are Ready to Roll
Propelled by technological developments and public 
policy, recent progress in electric vehicles stems pri-
marily 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, and delivered six 
times the energy for its size.30 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.31 (See Figure 2.)

•	 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 
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Figure 1. Estimated Number of Electric Vehicles in California by Year29



Electric Vehicles Are Coming to California’s Cities 8

top-of-the-line Model S can travel more than 300 
miles.33 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.34 

•	 Charging Speed: While charging some longer-
range 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.35 
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.36

•	 Consumer Interest: Consumers are also growing 
more interested in EVs. A 2016 survey by the 

Union of Concerned Scientists and Consumers 
Union found that more than half of Californians 
would be likely to consider an electric vehicle for 
their next car purchase or lease, while 65 percent 
of people in the state want to see automakers 
offer more electric options.37
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A fast charging station at a mall in Ventura, CA. Credit: 
Paul Gipe. All rights reserved.

Figure 2. Cost of Lithium-Ion Batteries per Kilowatt-Hour of Energy Capacity, 2013-2016, in USD32
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Shared Mobility Expands Access to EVs 
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 ame-
nable 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. 

Globally, there are many examples of using EVs for 
shared fleets, with examples dating back to the early 
part of the decade. For example, Autolib’ carsharing 
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).38 
Drivers can reserve cars and parking places from 
their phones.39 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.40

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.41 Bolloré 
is set to bring 100 electric vehicles and 200 charging 
stations to Los Angeles through a new carsharing 
program, BlueLA, which is being funded by Cali-
fornia’s greenhouse gas emissions cap-and-trade 
system.42 Charging stations were being installed as of 
February 2018, and the program is scheduled to be-
gin operation in the spring of 2018. BlueLA is specifi-
cally designed for low-income residents, with stations 
located in dense low-income communities and a 
discounted pricing system based on income.43

Another all-electric carsharing company in California, 
Envoy, was launched in 2016, to allow housing de-

velopers to provide fewer parking spaces on-site by 
promoting the use of carsharing to residents.44 Envoy 
pays the initial cost of charging station installation, 
car purchasing, and other overhead.45 In November 
2017, the company was awarded a $1.5 million grant 
from the California Energy Commission to install 
electric vehicle charging stations around the Bay Area 
and Sacramento, as well as to expand its carsharing 
service, to help reduce air pollution in the area.46

Sacramento has launched a small program to provide 
residents of three public housing complexes free 
access to shared electric vehicles, partially paid for 
by California’s emissions cap-and-trade system and 
a number of Sacramento agencies.47 Volkswagen, as 
part of its emissions cheating settlement, will also 
invest in a new carsharing program and charging 
infrastructure in Sacramento.48 

In 2017, General Motors added 100 fully electric 
Chevy Bolts to its Maven carsharing program in Los 
Angeles, which allows users to rent cars in hour-long 
increments, with plans to offer EVs in its San Fran-
cisco and San Diego programs.49 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.50 The 
Bolt has become the most-requested car by Ma-
ven users who drive for Lyft and other ride-hailing 

A BlueLA car in Los Angeles. Credit: Mayor Eric Garcetti 
via Flickr, CC BY-NC-ND 2.0.
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services.51 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.52 As part of the program 
in Los Angeles, users have free access to a network 
of EV charging at EVgo Freedom Stations.53 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.54

Cities Can Expect Many More 
Electric Vehicles Soon
Market analyses anticipate 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.58 Global 

sales in 2040 could be as many as 266 million electric 
vehicles, according to ExxonMobil.59 

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).60 In September 2017, the 
National Renewable Energy Laboratory (NREL) re-
leased a new study estimating that 15 million electric 
vehicles will be on the road in the United States by 
2030, with nearly 3.9 million of the cars in California.61

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 2025.62 The states are taking aggressive steps 
to meet this goal. The adoption of an emissions reduc-
tion strategy by the California Air Resources Board in 
December 2017 anticipated 4.2 million electric cars in 
the state by 2030.63 In January 2018, California Gover-
nor Jerry Brown signed an executive order creating a 

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 mo-
bility. Electric bicycles (e-bikes) make riding a bike 
even more accessible for the public and can enable 
more residents to travel without a car. Internation-
ally, a number of cities have large electric bike-
sharing programs. For instance, Madrid’s BiciMAD 
consists of more than 1,500 e-bikes parked at 123 
stations across the city. The city also offers electric 
scooters for rent, which is helpful for people with 
impaired mobility.55

A number of shared e-bike systems are launch-
ing 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 Washing-

ton, D.C., called JUMP.56 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 smart-
phones.57 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.
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new target of 5 million zero-emission electric vehicles 
in the state by 2030, building upon a previous order 
calling for 1.5 million EVs by 2025.64 The new executive 
order also proposed a $2.5 billion initiative to invest in 
250,000 EV charging stations and other infrastructure 
across the state by 2025.65

Cities are also taking charge. For instance, Los An-
geles’ Sustainable City pLAn calls for 10 percent of 
vehicles in the city to be electric by 2025, increasing 
to 25 percent by 2035 (the city may increase these 
numbers in the plan’s 2019 four-year update).66 
Sacramento anticipates needing to support 17,000 to 
74,000 zero-emission vehicles by 2025.67

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 California. 
Downscaling California’s target of 5 million zero-
emission vehicles by 2030 allows for a calculation of 
how many EVs could be in different cities in the state 
by that year.68 The number of EVs could reach 451,000 
by 2030 in the city limits of Los Angeles, 180,000 in San 
Diego, 80,000 in San Francisco, and 137,000 in San Jose 
(with entering the cities each day, driven by commut-
ers arriving from outside the city limits). (See Table 1.)

However, some estimates predict even more rapid, 
widespread adoption of electric vehicles in California 
and around the world, as some countries are position-
ing themselves for 100 percent electric vehicle sales 
in coming decades. For instance, a 2017 report by the 
Dutch bank ING predicts that all new passenger cars 
sold in Europe will be electric after 2035.70 Norway has a 
goal for all new cars sold in the country to be electric (or 
hydrogen-powered) by 2025 and appears to be well on 
its way to meeting it. In 2017, 50 percent of all car sold 
in Norway were electric or hybrid; France announced all 
cars sold in the country must be electric by 2040, and 
Britain has followed suit by saying the country will ban 
sales of diesel and gasoline-fueled cars the same year.71 
Even India set a target to sell only EVs by 2030 and China 
is working on a plan to phase out fossil fuel-powered 
cars.72 Meanwhile, the carmaker Volvo says they will only 

sell hybrid, plug-in hybrid or fully electric cars starting in 
2019.73 Leaders in California have also raised the possibil-
ity of mandating the sale of zero-emission vehicles only. 
74 In January 2018, a bill was introduced in the California 
Legislature that would require all cars sold to be zero-
emission by 2040.75 Such a policy would swiftly acceler-
ate the transition to electric vehicles.

California must speed the adoption of electric vehi-
cles. California estimates that it won’t be able to meet 
the state’s long-term climate goals unless nearly all 
vehicles sold by mid-century are electric vehicles.76 
This will be a revolutionary disruption and will require 
smart policy solutions to ensure success.

People Will Need a Place to Charge 
EVs, Including Where They Live
To support these new electric vehicles, California’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 in some areas of the 
United States have been growing more quickly than 
the charging infrastructure needed to support them. 

Table 1. Projected Number of Electric 
Vehicles in Six California Cities by 203069

City
Number of EVs Projected 

in City Limits by 2030

Los Angeles  451,000 

Riverside  38,000 

Sacramento  61,000 

San Diego  180,000 

San Francisco  80,000 

San Jose  137,000 
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In 2016, the number of publicly available chargers in 
the U.S. increased 25 percent, while EV sales in-
creased by 37 percent.77 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. 
Moreover, a lack of charging infrastructure could de-
ter prospective EV owners from switching to electric 
cars, potentially hindering California’s efforts to meet 
ambitious zero-emission vehicle goals.

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 the 2015 American Housing Survey 
by the U.S. Census Bureau, nearly a quarter of resi-
dents in the San Francisco metro area lack a garage 
or carport, along with 20 percent of residents in the 
Los Angeles metro area.79 Furthermore, many EVs 
are expected to be within cities, where people may 
be even less likely to have dedicated parking spots 
where they can install chargers, and instead will need 
chargers in multi-unit carports or publicly accessible 
chargers near their homes.80

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.81 
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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)78

In many households around the U.S. and within California, 
people rely on on-street parking (like in San Francisco, 
above), necessitating dedicated spots where EVs can charge 
and the provision of charging infrastructure in public 
places. Credit: M. Weitzel via Wikimedia, CC BY-SA 2.5.
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Types of Electric Vehicle Charging Infrastructure82

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.83 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 drive-
way, 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 fo-
cuses 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.

In order to support growing EV adoption in the U.S., 
the country will need a rapid expansion of charg-
ing infrastructure. Studies project that most electric 
vehicle charging will happen at home, so cities will 
need to ensure that residents have access to charg-
ing stations at or near where they live. Cities will also 
need publicly accessible charging infrastructure, on 
streets and in parking lots in residential neighbor-
hoods, in downtowns, and at destinations like shop-
ping centers. Studies conducted separately by the 
National Renewable Energy Laboratory, the Electric 
Power Research Institute, and Pacific Gas & Electric, a 

utility, estimate that between 1 and 5.2 fast chargers 
are needed to support 1,000 electric vehicles.84 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).85 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 
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will be required to meet demand by 2030 (see Figure 
4).86 There are approximately 42,000 Level 2 and DC fast 
chargers in the United States, according to the Depart-
ment of Energy, whereas NREL estimates the country 
will need nearly 630,000 by the year 2030 to meet de-
mand.87 On a city level, Los Angeles, for instance, could 
have as many as 451,000 electric vehicles on the roads 
by 2030, requiring 13,275 public L2 and fast-charging 
ports, but the city has only 1,456 public charging ports 
now. San Diego could have 180,000 EVs and need up to 
5,032 ports for public charging by 2030, but there are 
only 776 public L2 and fast-charging ports currently. 
(See Table 2.)88 The City of Sacramento has forecast 
its own future charging needs, anticipating the need 
for 900 to 4,000 chargers at workplaces and in public 
places within the city by 2025.89

If California hopes to facilitate more widespread 
adoption, approaching 100 percent electric new car 
sales by mid-century, the required investment will be 
even greater.

Installing public and workplace charging can help 
urban residents to get the most out of their electric 
vehicles. These estimates of charging needs, howev-
er, 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 thou-
sands of additional EV charging locations in residen-
tial neighborhoods.92

New Mobility Options Could Change 
Charging Needs
New models of mobility can result in different charg-
ing needs. Vehicles used in carsharing and ridesourc-
ing systems, for example, may travel hundreds of 
miles per day, and need to have access to fast charg-
ing. If shared mobility were to reduce the number of 
privately-owned vehicles in a city, fast charging could 
become relatively more important.

Table 2. Possible Number of Electric Vehicles on California City Streets by 2030 and Corresponding 
Publicly Accessible Charging Infrastructure Needs (Excluding Residential Charging)90

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

Current Number 
of Public 

Plugs in City 
Limits (2017)

City

Number of 
EVs Estimated 
in City Limits 

by 2030

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

Los Angeles  451,000  8,180  4,834  261  13,275 1,456

Riverside  38,000  852  530  59  1,441 77

Sacramento  61,000  1,367  851  94  2,312 317

San Diego  180,000  3,031  1,819  182  5,032 776

San Francisco  80,000  1,127  644  65  1,836 422

San Jose  137,000  2,108  1,054  106  3,268 485
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In Madrid, for instance, the carsharing service Car2Go 
launched an electric carsharing service in 2015 with 
350 vehicles (up to 500 in 2018).93 When vehicles need 
to be recharged, they are taken to a series of central-
ized fast-charging “hubs” scattered throughout the 
city.94 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.95 Carsharing services are incen-
tivized through exemptions from parking and travel 
bans that apply to private, gasoline-powered vehicles. 
Seeking to reduce the use of private vehicles to com-
bat air pollution and congestion, the city has banned 
non-residents from driving in much of Madrid’s urban 
core.96 Electric vehicles, including shared ones, are al-
lowed to drive in otherwise restricted areas and park in 
any spot for free.97 This gives people in Madrid a strong 
incentive to forgo their private, fossil-fuel vehicle in 
favor of an emission-free, shared trip. While bans like 
the one in Madrid have not been implemented in the 
United States, they are effective, and U.S. cities that 
are serious about supporting a transition to shared, 
electric transportation should consider them.

Figure 4. Current Number of Non-Residential Electric Vehicle Charging Plugs in 
the U.S. Versus Projected Non-Residential Need by 2030, by Type.91
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Smart Policies Can Help Cities 
Accommodate Electric Vehicles

Cities around the world are leading the 
electric vehicle revolution, often by adopt-
ing 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 grow-
ing 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.98

Access to public charging is a key factor in the suc-
cess 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.99 When asked about 
the importance of different incentives, Norwegians 
ranked access to public charging most important, 
with more than 90 percent of respondents ranking it 
as important.100

The world’s leading EV cities have several key policies 
that enable residents to own and operate electric 
vehicles. In particular, these cities have been able to 
deliver electric vehicle infrastructure to urban driv-
ers 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 Acces-
sible to Residents – Garages and lots with charg-
ing infrastructure can help alleviate residential 
charging demand.

3. EV Charging in Multi-Unit Housing – Improving 
access to charging in multi-family buildings can 
expand how many people can charge EVs at their 
homes.

4. 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.

5. 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 whether they 
will be able to charge their car.
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EV Charging Stations on 
Residential Streets
One of the biggest challenges in expanding electric 
vehicle charging is providing charging in residential 
areas. Many residents, particularly in large cities, do 
not have access to an off-street parking spot where 
they might charge their EV overnight.102 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.

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

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

However, in the absence of a comprehensive ap-
proach 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 park-
ing is harder to find. Another obstacle is that the in-
stallation 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 an average cost of $1,500 to purchase 
and install a Level 2 station at a California residence, 
and $3,100 (national average) for a public Level 2 sta-
tion.103 Costs can be much higher if the space needs 
to be retrofitted or if the electrical system needs to be 
reconfigured. For instance, one study found installa-

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 charg-
ing 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 
and the features of the site, including existing elec-
trical capacity.

Figure 5. Costs to Install Electric Vehicle Charging Stations, by Type101
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tion costs up to $8,000 for a Level 2 residential charger 
in Los Angeles, and $4,400 in San Diego.104 Providing 
incentives for residents to install the infrastructure, or 
setting aside money for city-run programs, can help 
spur the installation of more stations.

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

Expanding Charging Options in 
Residential Areas
There are many examples of residential on-street 
charging around the world, although implementa-
tion varies in the types of charging provided, the en-
tities 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 street-
lights to install adjacent free-standing charging stations, 
allowing the city to expand EV charging access cheaply 
and quickly.105 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.106

Low-Cost Plugs at Streetlights: Ubitricity is also experi-
menting 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.107 The company is installing three plugs per 
customer request in London in order to see if over-
supplying an area with low-cost plugs can reduce the 
need for dedicated parking next to charging sta-
tions.108 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 elec-
tronic meter on their cord.109 The charge from these 
plugs is slow, but works well for overnight parking.110

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 infra-
structure, noting that using existing electrical infrastruc-
ture on streets is simple and doesn’t require ripping 
up pavement to run new lines to charging stations.111 
The city had installed more than 80 charging points on 
streetlights by the end of 2017, with plans for another 
80 by July 2018.112 Using the stations costs customers 
between $1 and $3 for an hour of charging, 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.113 

Electric vehicle charging stations on lampposts in Los 
Angeles. Credit: Los Angeles Bureau of Street Lighting.
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Managing Residential Charging Stations
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.

In September 2017, the New Orleans City Council 
unanimously passed legislation allowing residents 
to apply for permits to install electric vehicle charg-
ing stations in front of their homes, on public prop-
erty.114 Residents must pay $300 for the permit and 
to purchase and install the infrastructure.115 The bill 
specifies that parking in front of the station is not 
restricted to the station’s owner.116 

Seattle started a pilot program to test EV charging 
and parking in the public right-of-way in July 2017.117 
The program will run for a year and allows residents 
to apply for permits to install EV charging infrastruc-
ture on public streets in front of multi-family dwell-
ings. The plan notably excludes residential streets in 
front of single-family homes.118

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.119 The city waived fees and permit-
ting 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.120

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.121

Company-Managed Stations: In the Netherlands, 
Belgium and Germany, a private company, Allego, 
partners with municipalities to facilitate charger 
installation.122 Residents submit an application to the 
company, which develops a proposal and submits it 
for municipal approval.123 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.124 
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.125

City-Installed Stations: London has allocated nearly 
$24 million (£18 million) for the development of a net-
work 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.126 

The city hasn’t yet determined how access to the 
spaces will be governed, but is considering allow-
ing boroughs to issue parking permits and price 
parking and EV charging as they see fit.127 Several 
boroughs have policies in place: Westminster, for 
example, offers EVs free residential parking permits 
and discounted on-street parking.128 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.129 By 2020, the city hopes to have charging access 
at one-fifth of all public parking spaces.130

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.131

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.132
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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 park-
ing spaces being reserved for EV users. 

By implementing pilot programs and testing different 
technologies, cities can discover which model of resi-
dential 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.133 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 in 
a subscription service. Depending on which best fits 

Utilities and Electric Vehicle Charging Infrastructure
Utilities can play an important role in the develop-
ment 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. Across 
the country and in California, utilities are becoming 
involved in charging infrastructure development 
in a number of ways. Cities with municipal utilities 
can direct the utilities to install charging infrastruc-
ture, while those with investor-owned utilities can 
coordinate closely.

In 2016, California’s utility regulator, the Califor-
nia Public Utilities Commission, approved plans 
submitted by the state’s three largest utilities (San 
Diego Gas & Electric (SDG&E), Southern California 
Edison (SCE), and Pacific Gas and Electric (PG&E)) 
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.135

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 “make-ready” invest-
ment); they can also provide incentives for hosts to 
operate the chargers; or, they can own and operate 
the charging infrastructure themselves. In Califor-
nia, San Diego Gas & Electric will own and operate 
the stations, whereas Southern California Edison 

will offer a rebate to site hosts to own and operate 
the charging infrastructure. Pacific Gas and Electric 
will own stations only in multi-family residences or 
disadvantaged communities.136

In January 2018, the California Public Utilities Com-
mission approved those same three utilities to 
invest an additional $43 million in 15 pilot pro-
grams.137 The new plans include:138

•	 PG&E investing in infrastructure to support 
electric school and transit buses and to electrify 
refrigeration for long-haul trucks; 

•	 SCE providing rebates for 5,000 residential 
installations, installing 50 fast charging points, 
and helping to electrify transit buses; 

•	 SDG&E installing charging infrastructure in Park-
n-Ride lots, supporting the charging of 90 electric 
package delivery trucks and installing charging 
stations to support buses and for-hire vehicles.

Those three utilities have also submitted other pro-
posals to invest an additional $1 billion total over 
five years and expect a decision from the commis-
sion by May 2018. The utilities’ plans center around 
expanding residential charging infrastructure, 
building fast-charging ports for EVs and charging 
stations for non-passenger vehicles like electric 
buses, delivery trucks and airport vehicles, as well 
as offering rebates for residential charging installa-
tion and rate incentives.139
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residents’ needs (based on feedback to be collected 
at charging stations), the city will invest more than a 
million dollars (£800,000) to expand the infrastruc-
ture citywide.134

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 innova-
tive, 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 of-
ten 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 and garages 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.140 San Francisco’s 
survey of 51 privately owned garages found the aver-
age maximum occupancy was less than 70 percent 
of capacity, with a quarter of the surveyed garages 
reporting they were rarely or never full.141

Making spaces in lots or garages available to nearby 
residents or EV owners could provide an opportu-
nity 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 distri-
bution 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 part-
nerships 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 sta-
tions on campus outside of normal university busi-
ness hours.142 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.143

Garage-Run Charging Stations: Some garages or 
lots may choose to install and run a charging sta-
tion themselves (either Level 2 or fast chargers), 
potentially making profit from it. For example, the 
ChargePoint network, run by Coulomb Technolo-
gies, allows station hosts (like garages or lots) to set 
charging prices and collect money from EV drivers 
using the charging system.144 This system, while a bit 
more work for the garage or lot owners, may provide 
a financial incentive for parking areas to host stations 

EV charging spaces in a parking garage in Portland, OR. 
Credit: Oregon Convention Center, via Wikimedia, CC BY 2.0.
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since they can attract EV drivers and make money 
off the stations. Furthermore, by offering EV charg-
ing stations to residents during off hours (overnight 
when the garage might not be full but EV owners 
need to charge their vehicles), garage owners can 
manage their parking more efficiently. Cities can help 
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.145 Cities can consider incentivizing park-
ing areas to install charging infrastructure by offering 
benefits, discounts or subsidies to lots that allow sta-
tions 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 third-
party 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 opportuni-
ties 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 where such an approach would make 
a meaningful contribution to residential charging 
needs and where it would likely fall short.

EV Charging in Multi-Unit Housing 
Many residents in California cities live in apartments 
and multi-family buildings that may have parking 
available on-site but lack charging infrastructure for 
electric vehicles. By incentivizing or requiring that 
owners of these developments offer access to electric 

vehicle charging in existing or new parking spaces, 
cities can ensure more residents have access to 
charge their EVs.

Incentivizing Installation in Residential Buildings: For 
cities in California, funding for EV charging infrastruc-
ture may be available through the federal govern-
ment’s Clean Cities program and the state’s allocation 
of Volkswagen emissions cheating settlement money 
– $800 million of which will be dedicated to electric 
vehicle infrastructure.146 Other funding, rebates or tax 
credits may be available for different regions, states 
and cities.147 For instance:148

•	 The Los Angeles Department of Water and Power 
provides rebates up to $4,000 for commercial 
customers to install Level 2 chargers at multi-unit 
housing and business locations or employee, 
resident and public use.149

•	 Santa Barbara County’s air pollution program 
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. 

•	 San Diego Gas & Electric plans to install 3,500 
charging stations at workplaces and multi-
family residences. The utility will own, operate 
and maintain the stations, while hosts will pay a 
one-time fee of $630 per port at workplaces or 
$235 per port in multi-unit residences. 

Including EV Infrastructure During New Construction: 
Cities can consider requiring a percentage of parking 
spaces at new residential and workplace develop-
ments include EV charging stations or at least be 
“EV-ready” (running electrical capabilities during 
construction). The cost of wiring a space for future EV 
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charger installation or installing stations during con-
struction 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 ve-
hicle charging space during construction was around 
$900, while adding one through retrofits later costs 
$2,000 to nearly $4,000.150

Some cities are already leading the way. San Fran-
cisco 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.151 In November 2017, Atlanta passed an 
ordinance requiring that 20 percent of parking spaces 
in new commercial and multi-family residences be 
“EV-ready.”152 Oakland and Palo Alto have similar 
ordinances.153

By implementing building ordinances that include 
electric vehicle charging, cities can ensure residents 
and workers in future buildings have access to 
charging.

EV Charging at Workplaces
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. 

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.

Implementing Workplace Charging
Cities will need to implement policies that encourage 
and enable employers to install EV charging infra-
structure. This can come through a combination of 
incentives, subsidies and partnerships, as well as long-
term changes, like building ordinances. 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.154A number of 
cities in the state, including San Francisco and Oak-
land, have also passed strong ordinances for electric 
vehicle charging requirements in residential buildings.

EV charging garage at Google’s Mountain View, CA 
campus. Credit: Nicolas.boullosa, from Flickr, CC BY 2.0.
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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 com-
mercial 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 for running the chargers.155 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.156

Incentivizing Installation: Cities can also help em-
ployers manage the cost of purchasing and install-
ing 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.157 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 net-
work also offers a discount to employers utilizing 
the service.158

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 non-
public parking spaces.159

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.

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.160

Figure 6: Ratio of Charging Infrastructure 
to Electric Vehicles, by Country161
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Public charging station in Hillsboro, OR. Credit: Visitor7 
via Wikimedia, CC-BY-SA-3.0.
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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.162 During the first phase of infra-
structure buildup, most of the charging stations were 
installed by and at least partially paid for by the city 
of Oslo or Norway’s government.163 Once stations 
are installed, Oslo performs annual surveys of usage 
rates at charging stations around the city.164 While 
recent reports indicate that most charging still occurs 
at home, usage rates of public infrastructure remain 
high enough that lower ratios of public charging 
infrastructure would represent a sizable barrier to EV 
adoption.165

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 were located on the street; the city planned to 
add an additional 200 stations by the end of 2017.166 
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.167 Across Norway, there were 
plans to install stations nearly every 30 miles along 
the country’s main roads by the end of 2017.168

Government Coordination with Carsharing: Utrecht 
has nearly 1,000 public charging spots, at which 
parking is free while charging.169 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.170 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 private EV owners. The deal is 
intended to result in more than 1,000 solar-supplied 

charging stations, with costs shared between Utrecht 
and Renault.171 (The program is also testing energy 
storage by sending energy from the car batteries 
back into the grid during periods of peak demand.)172 
Arrangements like this can increase public access to 
electric carsharing and make it easier for private EV 
owners to recharge their vehicles – addressing mul-
tiple 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.173 

Facilitating the Creation of Semi-Private Charging Sta-
tions: Utrecht offers strong subsidies for “semi-public” 
charging stations, which are located on private 
property but are available for some public use.174 
Property owners can get up to $1,750 (€1,500) to in-
stall a charger on personal property and allow other 
people to use it, either in front of homes or at busi-
nesses.175 Shanghai has a similar program.176 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).177

In the U.S., an app called PlugShare connects EV own-
ers in need of a charge with private stations that other 
EV owners are offering to share, similar to an Airbnb 
model.178 A similar application has been launched in 
Sweden – Elnbnb, launched by Renault Group.179

Oslo is looking at ways to incentivize homeowners 
and housing developers to add public charging sta-
tions to their properties.180 Oslo, together with private 
partners, is teaming up with roadside convenience 
stores like Circle K and gas stations like Shell to incen-
tivize companies to install fast chargers along roads.181 

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

It is illegal to park a non-electric vehicle in an EV 
charging space in nine states (WA, OR, CA, AZ, HI, IL, 
MA, RI, FL), although city-level enforcement var-
ies.182 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.183 Los Angeles is in the process of developing 
a local ordinance to allow the citation or towing of 
vehicles illegally parked in electric-vehicle charging 
spaces on-street.184

Oslo levies a fine on non-electric vehicles that occupy 
the spots, and allows EV owners to request towing 
of such vehicles.185 Amsterdam restricts the use of 
almost all public parking spaces with charging infra-
structure to electric vehicles, and grants free parking 
to EVs for the entirety of the time the vehicles spend 
plugged in to the charging point.186 

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.187

California Cities Are Paving the Way for EVs in the U.S.
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.188

These and other California cities are laying a foun-
dation for a future of electric vehicles by facilitating 
the growth of EV charging. However, these cities – 
along with all other cities nationwide – have a great 
deal of work to do to prepare for the torrent of EVs 
that could begin hitting the road within the next 
several years. 

San Jose: San Jose has nearly 500 public EV charg-
ing ports, 53 of which are owned directly by the 
city and located on streets and in garages down-
town.189 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.190

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.191 Going forward, 
the city plans to require infrastructure investments 
aimed at making future parking EV-friendly, call-
ing for the city to be “100 percent EV-ready.”192 This 
will involve 20 percent of all new parking spaces in 
residential, commercial or municipal developments 
being either EV-ready or “EV-flexible,” meaning 
they will immediately be upgradable to EV spaces 
at no additional cost, with the remaining 80 per-
cent of spaces able to be converted to EV spaces at 
a later date. The plan would create approximately 
90,000 EV charging ports by 2020.193

Los Angeles: LA currently has almost 1,500 pub-
lic charging points.194 A $500 rebate is available 
for home installation of a charging station, up to 
$4,000 is available for installation of chargers in 
multi-unit housing, and the city’s Department of 
Water and Power offers discounted electricity rates 
for EV charging.195 In October 2017, LA’s City Council 
approved $4.86 million in funding for new electric 
vehicle charging stations.196 In June 2017 the coun-
cil had approved $1.1 million for new stations, to be 
located near streetlights to utilize existing sources 
of power.197
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Rethinking Parking Policy Offers 
Opportunities for EVs and More

The EV revolution is happening: people are 
buying electric vehicles in record numbers, 
and more charging stations are springing 

up. However, as more and more electric vehicles hit 
California’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 con-
ventional 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 elec-
tric vehicles. Amsterdam, for example, exempts 
EV owners from waiting lists for parking permits, 
which can otherwise be as much as 10 years long.198 
The city has stopped issuing new on-street permits 
for older, high-emitting vehicles, making prefer-
ential access to on-street parking an even more 
important incentive.199

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 conven-
tional to electric vehicles frustrated. 

Parking Is Often More Abundant 
than Perceived
Everyone has felt the frustration of driving in circles look-
ing 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. 

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.200 A study of Los Angeles 
County’s parking availability found that, in 2010, the 
county had three spaces for every one vehicle: 18.6 mil-
lion spaces total for 5.6 million cars.201 A recent analysis 
by Nelson/Nygaard Consulting Associates of 27 sub-
urbs, cities, and towns in New England and California 
found that all of the surveyed areas had an oversupply 
of parking – on average, 65 percent more spaces than 
were necessary.202 Of the 27 areas in the study, 10 were 
in California, including Soledad (253 percent oversup-
plied), Lancaster (126 percent oversupplied), Ventura 
(80 percent oversupplied), Oxnard (57 percent oversup-
plied), and Monterey (56 percent oversupplied).203 

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 ex-
pect 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, search-
ing for one. Cruising is so prevalent that it might 
constitute as much as a third of traffic in cities.204 
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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 avail-
able nearby, but those spaces may be reserved for 

use by patrons of particular businesses and institu-
tions – even after hours – and sit unused. 

Rationalizing parking policy can prevent the addi-
tion of EV charging spaces to city streets from pro-
voking 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 sup-
port 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.205 A permit did not include 
exclusive parking rights for the parking spot next 
to the charger, although the spots were restricted 
to EVs.206 The cost of applying for and installing a 
charger was borne entirely by the homeowner, and 
could be as much as $3,000.207 In contrast, a regular 
parking permit costs $35.208

By 2017, 67 electric vehicle spots had been permitted 
and completed.209 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, unme-
tered spaces, of which there is no accurate count.210

Despite the permitted EV spots taking a small frac-
tion of Philadelphia’s available parking, vocal oppo-
sition 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.211 Ad-
ditionally, 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 ve-
hicle during the day, from 6 a.m. until 6 p.m.212 Previ-
ously, non-electric vehicles could be fined or towed 
for parking in the permitted charging spots, at any 
time of day.213 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.214

The episode sparked the city to promise to create a 
new Electric Vehicle Task Force to address further op-
tions for promoting EV adoption.215 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 replace it.216 A 
final version of the report and recommendations is ex-
pected in February 2018, at which point the City Coun-
cil 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 resi-
dential areas (ahead of a similar program in Berkeley, 
CA, by seven years).217 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 owner-
ship in the city has grown only 15 percent in the last 
two years, half the rate of EV adoption in the South-
eastern Pennsylvania region, which saw a 33 percent 
increase between 2015 and 2017.218 The report also 
notes that most electric vehicle charging in Philadel-
phia occurs at home.219 Ending the program – espe-
cially 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.220

Carsharing and other forms of shared mobility 
can reduce the need for private car ownership by 
providing city residents with access to the ser-
vices 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 carshar-
ing service like Zipcar replaces between 9 and 13 
private vehicles.221

The success of carsharing systems – especially “free-
floating” 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. 

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, ensur-
ing that any surplus of existing spaces can be used 
efficiently. By creating a demand-based system for 
pricing parking (along with expanding other mobil-
ity options, including biking, walking, public transit 
and carsharing), cities can reduce overall demand to 
ensure that there are always a few on-street park-
ing spots available, including spaces dedicated for 
electric vehicles.222 

In January 2018, San Francisco became the first city 
in the country to use demand-based parking city-
wide, at meters, lots and garages. Prices vary based 
on time of day, with lower prices when demand isn’t 
as high, and block by block, with lower prices in less 
busy areas.223 Starting with a pilot program in 2011, 
the city used sensors on the street in a number of 
popular areas to measure in real-time how many 
on-street parking spots are available. 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.224 The 
two-year pilot program was very successful: average 
parking costs actually fell overall, while vehicle-miles 
traveled and time spent searching for parking de-
creased, as any given block was more likely to have 
spaces available.225 

Los Angeles has implemented a similar dynamic 
demand pricing system in downtown LA.226 Prices are 
adjusted every four to six weeks in order to ensure 
that blocks maintain a near ideal parking capacity.227
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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.

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 park-
ing 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.228 Studies 
have found this system can reduce parking needs by 
20 to 40 percent.229

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

In the next 10 to 15 years, cities across California 
and 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 2030.230 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 a 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 pro-
pel California toward a clean, efficient, zero-carbon 
transportation system.

New Opportunities for Expanding 
EV Charging in California
Fortunately, California cities have numerous new 
opportunities and motivations to expand access to 
electric vehicle charging. 

As mentioned previously, California’s three big-
gest utilities are already investing nearly a quarter 
of a billion dollars in charging infrastructure and 
have proposed spending an additional $1 billion on 
projects across the state. This presents a tremendous 

opportunity for cities to coordinate with the utilities 
on expanding charging infrastructure locally.

California will also benefit from $800 million in settle-
ment money from 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 support zero-emission 
vehicles, including efforts to expand EV charging in-
frastructure across the state.231 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 electric vehicle charging stations.232 
The first $200 million of California’s allocation has 
been approved, with $120 million going towards 350 
neighborhood EV charging stations in Los Angeles, 
Sacramento, San Francisco, San Diego, San Jose 
and Fresno, and 50 fast-charging stations across the 
state. 233 An additional $44 million of the first phase 
will expand zero-emission vehicle projects in Sacra-
mento, including more charging infrastructure and 
an electric car-sharing program; the final $20 million 
of the first phase will fund a statewide zero-emission 
vehicle awareness campaign.234

Eight states in the U.S., including California, have also 
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 imple-
mentation to ensure that the programs are success-
ful.235 States and municipalities can consider similar 
approaches to foster EV adoption.
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California has been on the forefront of this issue for 
decades. In 1990, the state adopted a zero-emission 
vehicle regulation, requiring that a percentage of 
vehicles sold in California be zero-emission cars. 
The mandate was a critical jumpstart for the electric 
vehicle market in the United States and subsequently, 
at least nine other states in the country have imple-
mented similar mandates. The goal of the mandates 
is to ensure that automakers are developing, market-
ing and selling electric vehicles.236 In California, nearly 
9 percent of BMWs sold are electric cars, as are 7 
percent of General Motors cars.237 If proposals requir-
ing only zero-emission vehicles in the state come 
to fruition, the need for dramatically more charging 
infrastructure will become even more critical.

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, rep-
resenting more than a third of the country’s popula-
tion, while 392 mayors (as of February 2018) had also 
committed to support global climate goals.238 Re-
ducing emissions through transportation, including 
through the widespread adoption of electric vehicles 
and reducing vehicle miles traveled, will be key to 
meeting these goals.239

Developing Comprehensive Plans 
for Electric Vehicles Will Help Cities 
Prepare
To facilitate the adoption of electric vehicles locally, 
cities should develop comprehensive plans for elec-
tric vehicle charging, as Sacramento did in December 
2017. 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 consider-
ing infrastructure in tandem with parking policies 
and transportation planning. 

Setting numeric goals will help California cities 
ensure that they are prepared to meet demand. 
Cities would benefit from following the lead of top 
electric vehicle cities, like San Francisco, 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 charg-
ing 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 partner-
ships 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 and movie theaters to ensure patrons can 
charge while there. It can also include partnering 
with locations to make charging stations avail-
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able 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.240

•	 Directing municipal utilities to install charging 
infrastructure and coordinate closely with inves-
tor-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 long-
term to encourage the best deal for the public and 
avoid missing out on future opportunities. 

•	 Making data available on location and utilization 
of charging stations 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 the impending arrival 
of thousands of electric vehicles on their streets. By 
looking to best practices abroad and at home, cities 
across California can begin to develop a holistic solu-
tion that allows them to reap the full potential from 
the EV revolution. 
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Methodology

Number of EVs in Cities by 2030
In January 2018, Governor Jerry Brown issued an ex-
ecutive order with a target of 5 million zero-emission 
vehicles in California by 2030.241 We used that number 
as a baseline to estimate how many EVs might be in a 
number of California cities by the same year.

We calculated a ratio of the number of vehicles that 
are available in each city compared to California’s 
total by 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).242 We 
multiplied that ratio by California’s 5 million goal, in 
order 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.

This report includes the largest cities in California’s six 
most populous metropolitan areas.

Charging Infrastructure Needs
The U.S. Department of Energy’s Alternative Fuels 
Data Center has a list of electric vehicle charging sta-
tions in the United States.243 To determine how many 

stations were already 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.

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 Riverside and Sacramento, we applied 
those national average ratios to the number of EVs 
that might be in those cities by 2030. Four metro areas 
were specifically addressed in the NREL report that 
were also included in this analysis (Los Angeles, San 
Diego, San Francisco, and San Jose). For those metro 
areas, we applied NREL’s estimated ratios of charging 
equipment needed per electric vehicle in each metro 
area to the principal city included in this analysis. 

Unfortunately, NREL’s analysis does not include the 
needs of residential charging and assumes 88 per-
cent 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 street.



35 Plugging In

Notes

1 U.S. Department of Energy, Alternative Fuels Data 
Center, Emissions from Hybrid and Plug-In Electric Vehicles, 
accessed 6 October 2017, archived at https://web.archive.
org/web/20180214212424/https://www.afdc.energy.gov/
vehicles/electric_emissions.php.

2 Governor Edmund G. Brown Jr., Governor’s Inter-
agency Working Group on Zero-Emission Vehicles, 2016 
ZEV Action Plan: An Updated Roadmap Toward 1.5 Million 
Zero-Emission Vehicles on California Roadways by 2025, 
October 2016.

3 Veloz, Sales Dashboard, accessed 13 February 
2018, at http://www.veloz.org/sales-dashboard.

4 Ibid.

5 Angus MacKenzie, “Chevrolet Bolt EV Is the 2017 
Motor Trend Car of the Year,” MotorTrend, 14 November 
2016, archived at web.archive.org/web/20171127233707/
http://www.motortrend.com/news/chevrolet-bolt-ev-
2017-car-of-the-year.

6 See note 3.

7 Bloomberg New Energy Finance, Electric Vehicle 
Outlook 2017, July 2017.

8 Office of Governor Edmund G. Brown Jr, Governor 
Brown Takes Action to Increase Zero-Emission Vehicles, Fund 
New Climate Investments (press release), 26 January 2018.

9 Ryan Beene and John Lippert, “California Consid-
ers Following China with Combustion-Engine Car Ban,” 
Bloomberg, 26 September 2017, archived at web.archive.
org/web/20171129190326/https://www.bloomberg.com/
news/articles/2017-09-26/california-mulls-following-china-
with-combustion-engine-car-ban

10 United States Census Bureau, American Housing 
Survey (AHS) – 2015, accessed 17 January 2018 at www.
census.gov/programs-surveys/ahs/data/interactive/ah-
stablecreator.html#?s_areas=a00000&s_year=n2015&s_
tableName=Table1&s_byGroup1=a1&s_byGroup2=a1&s_
filterGroup1=t1&s_filterGroup2=g1&s_show=S.

11 See Methodology for full details. Using Califor-
nia’s target of 5 million zero-emission vehicles by 2030, 
we calculated the number of EVs that could be in major 
cities, within city limits. Using charging needs from NREL’s 
September 2017 study (Wood et al., National Renewable 
Energy Laboratory, National Plug-In Electric Vehicle Infra-
structure Analysis, September 2017), we calculated each 
city’s corresponding charging infrastructure needs. Tech-
nology developments and more ambitious policy adop-
tion could mean many more EVs in the state and greater 
infrastructure demands.

12 Central estimate from NREL is 1 – 3.3 ports per 
1,000 EVs: Eric Wood et al., National Renewable Energy 
Laboratory, National Plug-In Electric Vehicle Infrastructure 
Analysis, September 2017; Electric Power Research Institute 
estimated 1.7 – 5.2 fast charge ports per 1,000 EVs: EPRI, 
Electric Vehicle Supply Equipment Installed Cost Analysis, 
Final Report, October 2014; Pacific Gas & Electric estimated 
2.2 – 3.7 ports per 1,000 EVs: M. Metcalf, Pacific Gas & Elec-
tric, Electric Program Investment Charge (EPIC), September 
2016.

13 Eric Wood et al., National Renewable Energy 
Laboratory, National Plug-In Electric Vehicle Infrastructure 
Analysis, September 2017.

14 Ibid.



Notes 36

15 Informed by: ChargePoint, Driver’s Checklist: A 
Quick Guide to Fast Charging (factsheet), archived at web.
archive.org/web/20180105185743/https://www.charge-
point.com/files/Quick_Guide_to_Fast_Charging.pdf.

16 Commuting distance: Elizabeth Kneebone and 
Natalie Holmes, Brookings, The Growing Distance Between 
People and Jobs in Metropolitan America, July 2016.

17 Some city EV plans call attention to this challenge 
specifically, e.g. City of Houston, Electric Vehicle Charging 
Long Range Plan for the Greater Houston Area, accessed 
6 October 2017, archived at https://web.archive.org/
web/20171006174135/http://www.houstontx.gov/fleet/ev/
longrangeevplan.pdf.

18 Rob Hull, “Want an Electric Car Charge Point on 
the Street outside Your House? There’s a £2.5m Pot, but 
the Catch Is You Have to Apply through Your Council,” 
This Is Money, 23 February 2017, archived at web.archive.
org/web/20180206171837/http://www.thisismoney.co.uk/
money/cars/article-4245190/How-electric-car-charge-
point-street.html.

19 Bolt: Chevrolet, Bolt EV, accessed 19 October 2017, 
archived at web.archive.org/web/20171019144315/http://
www.chevrolet.com/bolt-ev-electric-vehicle; Tesla: Tesla, 
Model 3, accessed 19 October 2017, archived at https://
web.archive.org/web/20180214212652/https://www.tesla.
com/model3; Leaf: Consumer Reports, “Nissan Leaf – 
2018,” accessed 4 February 2018, archived at web.archive.
org/web/20180205045212/https://www.consumerreports.
org/cars/nissan/leaf.

20 Daniel Sparks, “700,000 Model 3s per Year? Elon 
Musk Thinks It’s Possible,” The Motley Fool, 12 August, 2017, 
archived at https://web.archive.org/web/20171023163431/
https://www.fool.com/investing/2017/08/12/700000-mod-
el-3s-per-year-elon-musk-thinks-its-poss.aspx.

21 Kirsten Korosec, “GM’s Future: 20 All-Electric 
Vehicles by 2023,” Fortune, 2 October 2017, archived at 
https://web.archive.org/web/20171023163724/http://for-
tune.com/2017/10/02/gm-20-all-electric-vehicles-2023.

22 2017: see note 5; 2018: Kim Reynolds, “2018 
Motor Trend Car of the Year Introduction,” Motor 
Trend, 16 November 2017, archived at web.archive.org/
web/20171127235252/http://www.motortrend.com/
news/2018-motor-trend-car-of-the-year-introduction.

23 50 percent lower GHG emissions: Rachel Nearler 
et al., Union of Concerned Scientists, Cleaner Cars from 
Cradle to Grave, November 2015; Overall lower emissions: 
See note 1.

24 American Lung Association, The State of the Air 
2017, November 2017.

25 See note 2.

26 See note 3.

27 Ibid.

28 See note 3.

29 Ibid.

30 International Energy Agency, Global EV Outlook 
2017, June 2017, archived at https://web.archive.org/
web/20170914185322/http://www.iea.org/publications/
freepublications/publication/GlobalEVOutlook2017.pdf.

31 Bjorn Nykvist and Mans Nilsson, “Rapidly Falling 
Costs of Battery Packs for Electric Vehicles,” Nature, 5:329-
332, doi: 10.1038/NCLIMATE2564, 23 March 2015.

32 Tom Randall, “Tesla’s Battery Revolution Just 
Reached Critical Mass,” Bloomberg, 30 January 2017, 
archived at https://web.archive.org/web/20171006190827/
https://www.bloomberg.com/news/articles/2017-01-30/
tesla-s-battery-revolution-just-reached-critical-mass.



37 Plugging In

33 Nissan Leaf: Nathan Bomey, “Nissan Turns Over 
New Leaf, but the Electric Car’s Range Is an Issue,” USA 
TODAY, 6 September 2017, archived at web.archive.org/
web/20170914185958/https://www.usatoday.com/story/
money/cars/2017/09/06/2018-nissan-leaf-redesigned-
electric-car-gets-150-mi-range-partially-self-driving-
tech/633624001/; Tesla Model S: Steve Hanley, “Longest 
Range Electric Car = Tesla Model S 100D (335 Miles!)” 
CleanTechnica, 15 April 2017, archived at web.archive.
org/web/20170914190042/https://cleantechnica.
com/2017/04/15/longest-range-electric-car-tesla-model-
s-100d-335-miles.

34 Nissan, The All-New 2018 Leaf, accessed 23 October 
2017, archived at web.archive.org/web/20170914190217/
https://www.nissanusa.com/electric-cars/2018-leaf; Tesla, 
Model 3, accessed 23 October 2017, archived at web.
archive.org/web/20170914190355/https://www.tesla.com/
model3; Chevrolet, Bolt EV, accessed 23 October 2017, 
archived at web.archive.org/web/20170914190500/http://
www.chevrolet.com/bolt-ev-electric-vehicle.

35 Lucas Mearian, ComputerWorld, Researchers 
Move Closer to Charging an EV as Fast as Filling a Tank 
of Gas, 21 January 2016, archived at web.archive.org/
web/20170914190824/https://www.computerworld.com/
article/3025341/car-tech/researchers-move-closer-to-
charging-an-ev-as-fast-as-filling-a-tank-of-gas.html.

36 Dom Galeon, “A New Electric Car Battery Lasts 
for 200 Miles and Charges in Just 6 Minutes,” Futurism, 4 
October 2017.

37 Consumers Union and Union of Concerned Scien-
tists, Electric Vehicle Survey Methodology and Assumptions 
– Driving Habits, Vehicle Needs, and Attitudes toward Electric 
Vehicles in the Northeast and California, May 2016.

38 Sylvain Geron, “A Brief History of Autolib,” Paris 
Innovation Review, 3 March 2016, archived at web.archive.
org/web/20180213235512/http://parisinnovationreview.
com/articles-en/a-brief-history-of-autolib.

39 Ibid.

40 Phys.org, “Paris City Bikes Go Electric,” 25 October 
2017, archived at web.archive.org/web/20171114163822/
https://phys.org/news/2017-10-paris-city-bikes-electric.
html.

41 Visit Indy, BlueIndy, accessed 23 October 2017, 
archived at web.archive.org/web/20171023173240/https://
www.visitindy.com/indianapolis-blueindy.

42 Rachel Spacek, “New L.A. Car-Sharing Service 
Aims to Serve Low-Income Neighborhoods,” Los Angeles 
Times, 9 June 2017.

43 Ibid.

44 Envoy, Home, accessed 10 January 2018, archived 
at web.archive.org/web/20180110221310/https://www.
envoythere.com/.

45 Jonathan Shieber, “Envoy Launches in LA Aim-
ing to Bring EV Car Sharing to Real Estate Developments,” 
TechCrunch, 2 May 2017.

46 Erin Baldassari, “Shared Electric Vehicles, Charging 
Stations on Way to Low-Income Communities in the Bay 
Area,” The Mercury News, 30 November 2017.

47 Bob Moffitt, “Electric Car Share Program 
Launched in Sacramento Public Housing Complexes,” 
Capital Public Radio, 5 May 2017, archived at web.archive.
org/web/20171129221601/http://www.capradio.org/ar-
ticles/2017/05/05/south-sacramento-residents-to-benefit-
from-car-share-program.

48 Dale Kasler and Ryan Lillis, “Sacramento Is No L.A. 
That’s Why Volkswagen Is Bringing Electric Car Program 
Here,” The Sacramento Bee, 29 June 2017.

49 Jonathan Shieber, “LA Ride Sharing Gets a Charge 
as Maven Brings a Fleet of Chevy Bolts into Service,” 
TechCrunch, 16 February 2017, archived at web.archive.org/
web/20171023173447/https://techcrunch.com/2017/02/16/
la-ride-sharing-gets-a-charge-as-maven-brings-a-fleet-of-
chevy-bolts-into-service.



Notes 38

50 Mark Kane, “Maven Fleet in Los Angeles Gets New 
Chevrolet Bolt EVs For Sharing,” Inside EVs, February 2017, 
archived at web.archive.org/web/20180206172035/https://
insideevs.com/maven-fleet-in-los-angeles-gets-new-chev-
rolet-bolt-evs-for-sharing-video.

51 Katie Burke, “GM’s Maven Drives Interest in 
Chevy Bolt,” Automotive News, 10 September 2017, avail-
able at www.autonews.com/article/20170910/MOBIL-
ITY/170919953/maven-chevy-bolt-popularity.

52 Jon LeSage, “Maven Says Uber and Lyft Drivers 
Love Chevy Bolt,” hybridCARS, 2 August 2017, archived 
at web.archive.org/web/20171023173842/http://www.
hybridcars.com/maven-says-uber-and-lyft-drivers-love-
chevy-bolt/.

53 See note 49.

54 Katy Sword, “Uber Is Launching Its First Electric 
Vehicle Initiative in Portland,” Oregon Business, 12 April 
2017.

55 Accessible Madrid, The Public Bike Rental Service in 
Madrid, accessed 8 February 2018, archived at web.archive.
org/web/20180208165947/https://www.accessiblemadrid.
com/en/blog/bicimad-public-bike-rental-service-madrid.

56 Social Bicycles, PR Newswire, First Ever Dockless, 
Electric-Assist Bike Share Bikes Hit the Streets in D.C. (press 
release),  21 September 2017.

57 Matt McFarland, “Uber Tests Electric Bikesharing 
in San Francisco,” CNN Tech, 31 January 2018.

58 Bloomberg New Energy Finance, All Forecasts 
Signal Accelerating Demand for Electric Cars, 19 July 2017, 
archived at web.archive.org/web/20170914192052/https://
about.bnef.com/blog/forecasts-signal-accelerating-de-
mand-electric-cars.

59 Ibid.

60 Edison: Adam Cooper and Kellen Schefter, Edison 
Electric Institute, Plug-in Electric Vehicle Sales Forecast 
through 2025 and the Charging Infrastructure Required, June 
2017, archived at web.archive.org/web/20170914191304/
http://www.edisonfoundation.net/iei/publications/
Documents/IEI_EEI%20PEV%20Sales%20and%20Infra-
structure%20thru%202025_FINAL%20(2).pdf; EIA: U.S. 
Energy Information Administration, Annual Energy Out-
look 2017, 5 January 2017, archived at web.archive.org/
web/20170914191412/https://www.eia.gov/outlooks/aeo/
pdf/0383(2017).pdf; GreenTech: Olivia Chen, “11.4 Mil-
lion EVs Are Expected on America’s Roads by 2025. Will 
the Grid Be Ready?,” GreenTech Media, 18 October 2016, 
archived at web.archive.org/web/20170914191604/https://
www.greentechmedia.com/articles/read/11-4-million-evs-
expected-to-be-on-the-road-by-2025.

61 See note 13.

62 California: James Ayre, CleanTechnica, California 
Has ~50% of US Electric Cars, 20 January 2017, archived 
at web.archive.org/web/20170914191813/https://clean-
technica.com/2017/01/20/december-2016-us-ev-sales-
2011-2016-sales-figures-state-ev-volumes; States’ plan: ZEV 
Program Implementation Task Force, Multi-State ZEV Action 
Plan, May 2014.

63 1.5 million: See note 2; 4.2 million: In December 
2017, the California Air Resources Board adopted this 
climate plan, the measures of which are expected to bring 
the state’s total number of EVS to 4.2 million: California 
Environmental Protection Agency, Air Resources Board, 
Mobile Source Strategy, May 2016.

64 See note 8.

65 Ibid.

66 City of Los Angeles, pLAn: Transforming Los Ange-
les, 8 April 2015.

67 City of Sacramento, Electric Vehicle Strategy, De-
cember 2017.

68 5 million target: see note 8. See the Methodology 
for details on city-level calculations.



39 Plugging In

69 Estimates are defined by city limits and will likely 
be much higher for metro areas and regions; derived from 
California’s target for 5 million zero-emission vehicles by 
2030; See Methodology for full details.

70 Max Erich and Jurjen Witteveen, ING, Electric Cars 
Will Take Over, Threatening European Car Industry, 13 July 
2017.

71 Norway 50 percent: Camilla Knudsen and Alister 
Doyle, “Norway Powers Ahead (Electrically): Over Half New 
Car Sales Now Electric or Hybrid,” Reuters, 3 January 2018; 
Country goals: Stephen Castle, “Britain To Ban New Diesel 
and Gas Cars by 2040,” The New York Times, 26 July 2017.

72 India: Jackie Wattles, “India to Sell Only Electric 
Cars by 2030,” CNN, 3 June 2017; China: Zooming Ahead, 
“China Moves Towards Banning the Internal Combustion 
Engine,” The Economist, 14 September 2017.

73 Adam Vaughan, “All Volvo Cars to be Electric or 
Hybrid from 2019,” The Guardian, 5 July 2017.

74 See note 9.

75 Nick Cahill, “California Lawmaker Calls for All 
Zero-Emission Cars by 2040,” Courthouse News, 4 January 
2018, accessed 10 January 2018 at www.courthousenews.
com/california-lawmaker-calls-for-all-zero-emission-cars-
by-2040

76 See note 2.

77 Chargers: The Economist, Charge of the Battery 
Brigade, 7 September 2017, archived at https://web.archive.
org/web/20170914194342/https://www.economist.com/
news/business/21728671-reliable-network-should-not-
prove-insurmountable-roadblock-infrastructure-charging, 
23 October 2017; Sales: Robert Rapier, Forbes, U.S. Electric 
Vehicle Sales Soared in 2016, 5 February 2017, accessed at 
https://www.forbes.com/sites/rrapier/2017/02/05/u-s-
electric-vehicle-sales-soared-in-2016/#365200ec217f, 23 
October 2017.

78 Indexed to compare growth so that 2011 = 100. 
Data prior to 2015: Bureau of Transportation Statistics, 
Gasoline Hybrid and Electric Vehicle Sales: 1999–2015, ar-
chived at web.archive.org/web/20171006191841/https://
www.rita.dot.gov/bts/sites/rita.dot.gov.bts/files/publica-
tions/national_transportation_statistics/html/table_01_19.
html; 2016: Jay Cole, “Almost 25,00 EVs Sold as December 
2016 Crushes Sales Records in the U.S.,” Inside EVs, January 
2017, archived at web.archive.org/web/20171006192023/
https://insideevs.com/almost-25000-evs-sold-as-decem-
ber-2016-crushes-sales-records-in-the-us; 2017: Jay Cole, 
“September EV Sales in US Hit 2017 High, and Its Only up 
from Here!,” Inside EVs, 5 October 2017, archived at web.
archive.org/web/20171006192518/https://insideevs.com/
ev-sales-september-2017.

79 See note 10.

80 EV adoption in cities: See note 13.

81 Associated Press, “Shortage of Electric-Car Ports 
Fueling “Charge Rage” In Calif.” CBS News, 20 January 2014, 
archived at https://web.archive.org/web/20170914192840/
https://www.cbsnews.com/news/shortage-of-electric-ve-
hicle-ports-fueling-charge-rage-in-calif/, 23 October 2017.

82 See note 15.

83 See note 16.

84 See note 12.

85 See note 13.

86 Ibid.

87 Estimated plugs needed by 2030: see note 13; 
Current number of plugs in 2017: U.S. Department of 
Energy, Electric Vehicle Charging Station Locations, ac-
cessed 14 September 2017, archived at web.archive.org/
web/20170914194132/https://www.afdc.energy.gov/fuels/
electricity_locations.html

88 See note 11.

89 City of Sacramento, Electric Vehicle Strategy, De-
cember 2017.



Notes 40

90 See note 11.

91 See note 87.

92 Scenario assumption: see note 13; Charging ac-
cess: Traut et al., “U.S. Residential Charging Potential for 
Electric Vehicles,” Transportation Research, 25(D): 139-145, 
doi: 10.1016, December 2013

93 2015 Launch: Enrique Dans, Medium, Car2go 
Opens in Madrid, 12 November 2015, archived at web.
archive.org/web/20180103233836/https://medium.com/
enrique-dans/car2go-opens-in-madrid-bd92a22a95d9; 
Current numbers: Car2Go, Madrid, accessed 3 January 
2018, archived at web.archive.org/web/20180103233629/
https://www.car2go.com/ES/en/madrid

94 Enel, Enel and Car2Go, Car Sharing Goes Electric, 
28 December 2015, accessed at www.enel.com/media/
news/d/2015/12/enel-and-car2go-car-sharing-goes-elec-
tric

95 Emov: Carlos Sanchez, “Emov Launches Its Electric 
Carsharing in Madrid,” Energy News, 28 December 2016, 
archived at web.archive.org/web/20180213235908/https://
www.energynews.es/en/emov-launches-its-electric-car-
sharing-in-madrid; Zity: Cynthia Shahan, “New Carsharing 
Service in Madrid – Zity,” CleanTechnica, 1 September 2017, 
accessed at cleantechnica.com/2017/09/01/renault-ferrovi-
al-create-new-carsharing-service-madrid-zity.

96 Find Cheap Car Hire, Madrid Environmental Zones 
2015 – More Limited Traffic Zones (APR) Also in Sol and 
Palacio Neighborhoods of Spanish Capital, 02 October 2014, 
archived at web.archive.org/web/20171025213008/http://
www.find-cheap-car-hire.co.uk/news-car-rental/more-
environmental-zones-in-madrid-in-2015-limited-traffic-
zones-apr-also-in-sol-and-palacio.

97 Thomas Gualtieri, “Cheap Electrics Swarm Madrid 
in Challenge to Conventional Cars,” Bloomberg, 10 August 
2017, archived at web.archive.org/web/20171025212747/
https://www.bloomberg.com/news/articles/2017-08-11/
cheap-electrics-swarm-madrid-in-challenge-to-conven-
tional-cars.

98 Dale Hall, Marissa Moultak and Nic Lutsey, ICCT, 
Electric Vehicle Capitals of the World, March 2017, archived 
at web.archive.org/web/20170914194036/http://www.
theicct.org/sites/default/files/publications/Global-EV-
Capitals_White-Paper_06032017_vF.pdf, pg iii

99 Erik Figenbaum and Marika Kolbenstvedt, Insti-
tute of Transport Economics, Electromobility in Norway – 
Experiences and Opportunities with Electric Vehicles, p. 77.

100 Ibid.

101 Office of Energy Efficiency & Renewable Energy, 
U.S. Department of Energy, Study Shows Average Cost 
of Electric Vehicle Charger Installation, 1 February 2016, 
archived at web.archive.org/web/20171025221719/https://
energy.gov/eere/vehicles/fact-910-february-1-2016-study-
shows-average-cost-electric-vehicle-charger.

102 See note 17.

103 California residential cost: California Air Resources 
Board – DriveClean.ca.gov, Charging Equipment Costs, 
accessed 16 January 2018, archived at web.archive.org/
web/20180116235453/https://www.driveclean.ca.gov/pev/
Costs/Charging_Equipment.php; Public L2: Idaho National 
Laboratory, How Do Publicly Accessible Charging Infrastruc-
ture Installation Costs Vary by Geographic Location?, May 
2015.

104 California residential cost: California Air Resources 
Board – DriveClean.ca.gov, Charging Equipment Costs, 
accessed 16 January 2018, archived at web.archive.org/
web/20180116235453/https://www.driveclean.ca.gov/pev/
Costs/Charging_Equipment.php.

105 Loulla-Mae Eleftheriou-Smith, “London Street 
Lamps Are Being Turned into Electric Car Charging Points,” 
The Independent, 29 June 2017, archived at web.archive.
org/web/20171006174703/http://www.independent.
co.uk/environment/london-street-lamps-electric-car-
charging-points-ubitricity-tech-firm-hounslow-council-
richmond-a7809126.html. 

106 See note 18.



41 Plugging In

107 Robert Llewellyn, “Ubitricity – Fully Charged,” 
YouTube video, 6:57, posted 16 June 2017, www.youtube.
com/watch?v=rKaEhBjt1ls.

108 Ibid.

109 Ibid.

110 Ibid.

111 Los Angeles Department of Water & Power, 
LADWP’s Electric Vehicle Charger Installed on Power Pole 
in Watts Likely the First in the Country, 13 December 2016, 
archived at web.archive.org/web/20171201222154/http://
www.ladwpnews.com/ladwps-electric-vehicle-charger-
installed-on-power-pole-in-watts-likely-the-first-in-the-
country.

112 City of Los Angeles, Bureau of Street Lighting, EV 
Charging Stations, accessed 7 February 2018, archived at 
web.archive.org/web/20180208174729/http://bsl.lacity.
org/smartcity-ev-charging.html. 

113 Mayor Eric Garcetti, City of Los Angeles, Citywide 
Plan for Electric Vehicle Charging Infrastructure, 1 March 
2017.

114 Jeff Adelson, “New Orleans City Council Votes to 
Allow Electric Vehicle Chargers on Sidewalks; Here’s How 
Much It’ll Cost to Install One,” The Advocate, 1 October 
2017.

115 Ibid.

116 City of New Orleans, Calendar No. 31,953 – by 
Councilmember Ramsey (by Request), 27 July 2017.

117 Seattle Department of Transportation, Electric Ve-
hicle Charging in The Public Right-Of-Way (Evcrow) Program, 
July 2017.

118 Ibid.

119 City of Berkeley, Planning & Development Depart-
ment and Public Works Department, Pilot Manual: Residen-
tial Curbside Electric Vehicle Charging Pilot Program, 12 June 
2017.

120 Cost of installation: Kate Galbraith, “For Drivers 
Without Garages, Charging a Big Barrier to Electric Cars,” 
San Francisco Chronicle, 24 November 2017; Access: City of 
Berkeley, Residential Curbside Electric Vehicle Charging Pilot, 
accessed 6 October 2017, archived at web.archive.org/
web/20171006180625/https://www.cityofberkeley.info/
evcurbside.

121 WSP - Parsons Brinckerhoff, Electric Vehicle Charg-
ing Study, Final Report: A Review of Options for Charging at 
Homes Without Off-Street Parking, July 2015.

122 Allego, Applying for a Charging Station, ac-
cessed 23 October 2017, archived at web.archive.org/
web/20171006191712/https://www.allego.eu/e-driver/
everything-charging/applying-for-a-charging-station.

123 Ibid.

124 Ibid.

125 Allego, FAQ - Costs, accessed 18 October 2017, 
archived at https://web.archive.org/web/20171018164638/
https://www.allego.eu/e-driver/faq. 

126 Nick Summers, “London Is Bankrolling an 
Extra 1,500 Residential EV Chargers,” Engadget, ac-
cessed 6 October 2017, archived at web.archive.
org/web/20171006174223/https://www.engadget.
com/2017/08/03/london-funding-street-electric-vehicle-
chargers.

127 Naveed Ahmed, Transport for London, London’s 
Residential EV Charging Future (presentation), 16 June 2016, 
archived at web.archive.org/web/20171006175531/https://
www.polisnetwork.eu/uploads/ModuleXtender/PublicEv-
ents/375/5_-_London-s_residential_EV_charging_fu-
ture_-_Naveed_Ahmed.pdf.

128 City of Westminster, Electric Vehicles, ac-
cessed 9 October 2017, archived at web.archive.org/
web/20171009212656/https://www.westminster.gov.uk/
electric-vehicles

129 See note 127.

130 Ibid.



Notes 42

131 Municipality of Amsterdam (Gemeente Amster-
dam), Plan Amsterdam, The Electric City, September 2016.

132 See note 113.

133 Anmar Frangoul, “It’s Home to One of the World’s 
Best Universities, Now Oxford Wants to Lead Way in 
Electric Vehicle Charging,” CNBC, 30 August 2017, archived 
at web.archive.org/web/20180206164854/https://www.
cnbc.com/2017/08/30/oxford-wants-to-lead-way-in-clean-
transport.html.

134 Ibid.

135 California Public Utilities Commission, Energy 
Programs – IOU Infrastructure Programs (factsheet), ac-
cessed 14 February 2018, available at www.cpuc.ca.gov/
uploadedFiles/CPUC_Public_Website/Content/Utilities_
and_Industries/Energy/Energy_Programs/Infrastructure/
RDD_and_Emerging_Programs/Alternative_Fuel_Ve-
hicles/IOUInfrastructurePrograms.pdf.

136 Ibid.

137 Max Baumhefner, Natural Resources Defense 
Council, CA Moves to Electrify Cars, Trucks, Buses & Other 
Stuff, 11 January 2018, archived at web.archive.org/
web/20180118162242/https://www.nrdc.org/experts/max-
baumhefner/15-pilots-electrify-cars-trucks-buses-other-
stuff

138 Ibid.

139 Jimmy O’Dea, Union of Concerned Scientists, A 
Billion Dollar Policy for Electric Vehicles That You Probably 
Haven’t Heard Of, 12 December 2017, archived at web.
archive.org/web/20180111210001/https://blog.ucsusa.org/
jimmy-odea/a-billion-dollar-policy-for-electric-vehicles-
that-you-probably-havent-heard-of

140 Philadelphia City Planning Commission, Center 
City, Philadelphia Parking Inventory, 2017, archived at web.
archive.org/web/20171006185308/http://www.phila.
gov/CityPlanning/aboutus/planningservices/Docu-
ments/2015_Parking_Study.pdf

141 San Francisco County Transportation Authority, 
San Francisco Parking Supply and Utilization Study – Final 
Report, November 2016.

142 UNC Transportation & Parking, Electric Vehicle, 
accessed on 15 November 2017 at move.unc.edu/parking/
electric-vehicle. 

143 Ulster County, Electric Vehicle (EV) Charging Sta-
tions, accessed on 4 January 2017, archived at web.archive.
org/web/20180105232726/http://ulstercountyny.gov/envi-
ronment/environment/sustainability-energy/ev-charging-
stations

144 National Renewable Energy Laboratory, U.S. 
Department of Energy, Plug-In Electric Vehicle Handbook for 
Public Charging, April 2012.

145 Ibid.

146 Clean Cities: U.S. Department of Energy, Clean 
Cities – Funding Opportunities, accessed 29 November 2017, 
archived at web.archive.org/web/20171129215516/https://
cleancities.energy.gov/funding-opportunities; VW settle-
ment: Kate Galbraith, “For Drivers Without Garages, Charg-
ing a Big Barrier to Electric Cars,” San Francisco Chronicle, 
24 November 2017.

147 ChargePoint, Take Credit for Going Green, ac-
cessed 9 October 2017, archived at web.archive.org/
web/20171009185648/https://www.chargepoint.com/
products/station-incentives

148 Ibid.

149 Los Angeles Department of Water & Power, 
Electric Vehicle Charger Rebate Program – Commercial and 
Multi-Residential, accessed at ladwp.com.

150 Pacific Gas and Electric, Plug-In Electric Vehicle 
Infrastructure Cost-Effectiveness Report for San Francisco, 17 
November 2016.

151 Office of the Mayor, City of San Francisco, Mayor 
Lee Signs New Ordinance to Make San Francisco Electric 
Vehicle Ready (press release), 27 April 2017.



43 Plugging In

152 City of Atlanta, City of Atlanta Passes “EV Ready” 
Ordinance into Law (press release), 21 November 2017.

153 Oakland: City of Oakland, Electric Vehicle Infra-
structure Requirements for New Multi-Family and Nonresi-
dential Buildings (factsheet), 2017, accessed at www2.
oaklandnet.com/oakca1/groups/pwa/documents/report/
oak063669.pdf; Gennady Sheyner, “Palo Alto Speeds 
Ahead with New Electric-Vehicle Requirements,” Palo 
Alto Weekly, 3 July 2014, archived at web.archive.org/
web/20180118201817/https://www.paloaltoonline.com/
news/2014/07/03/palo-alto-speeds-ahead-with-new-elec-
tric-vehicle-requirements

154 California Plug-in Electric Vehicle Collaboration, 
Plugging in at Work: How to Effectively Install, Share and 
Mange Electric Vehicle Charging Stations, November 2015.

155 Ibid.

156 Ibid.

157 U.S. Department of Energy, Costs Associated with 
Non-Residential Electric Vehicle Supply Equipment, Novem-
ber 2015.

158 ChargePoint Services, Workplace Charging, ac-
cessed 23 October 2017, archived at web.archive.org/
web/20171009184657/https://www.chargepointservices.
co.uk/businesses/workplace-charging-scheme.

159 Oslo Kommune Bymiljoitaten, EV Charging Points 
in Oslo, archived at web.archive.org/web/20170915170940/
http://urbact.eu/sites/default/files/import/Projects/EVUE/
outputs_media/LAP_Electric_vehicle_charging_points_
in_Oslo_Final_01.pdf, pg 15

160 U.S.: U.S. Department of Energy, Alternative 
Fuels Data Center, Alternative Fueling Station Locator, 
accessed 6 October 2017, archived at web.archive.org/
web/20171006182001/https://www.afdc.energy.gov/
locator/stations; U.S. Energy Information Administration, 
Annual Energy Outlook 2017, 5 January 2017, archived at 
web.archive.org/web/20171006182236/https://www.eia.
gov/outlooks/aeo/pdf/0383%282017%29.pdf; Norway: 
Ståle Frydenlund, Norsk Elbilforening, Norway Now Has 
100,000 Electric Cars, 13 December 2016, available at elbil.
no/norway-now-has-100000-electric-cars; Netherlands: 
Rijksdienst voor Ondernemende Nederland, Electricity Fig-
ures, January 2018, accessed at www.rvo.nl/onderwerpen/
duurzaam-ondernemen/energie-en-milieu-innovaties/
elektrisch-rijden/stand-van-zaken/cijfers, translated by 
Google.

161 Ibid.

162 See note 159, p. 10.

163 Erik Lorentzen, Petter Haugneland, Christina Bu, 
and Espen Hauge, Norwegian EV Association, Charging 
Infrastructure Experiences in Norway - The World’s Most 
Advanced EV Market, October 2017.

164 See note 162.

165 Petter Haugneland, Christina Bu, and Espen 
Hauge, Norwegian EV Association, The Norwegian EV Suc-
cess Continues, June 2016.

166 Public chargers: The City of Oslo, The Electric 
Vehicle Capital of the World, March 2017, archived at web.
archive.org/web/20171006182729/https://www.oslo.kom-
mune.no/english/politics-and-administration/green-oslo/
best-practices/the-electric-vehicle-capital-of-the-world/; 
Density: Uwe Tietge, Peter Mock, Nic Lutsey and Alex 
Campestrini, ICCT, Comparison of Leading Electric Vehicle 
Policy and Deployment in Europe, May 2016, archived at 
web.archive.org/web/20171006182941/http://www.the-
icct.org/sites/default/files/publications/ICCT_EVpolicies-
Europe-201605.pdf; On-street charging stations: Sture 
Portvik, City of Oslo, Oslo – The EV Capital of the World, 2015 
(Presentation); Total number: see note 98.



Notes 44

167 See note 98.

168 Jason Deign, “Norway’s EV Charger Rollout Shifts 
Up a Gear,” GreenTech Media, 19 September 2016, archived 
at web.archive.org/web/20180206173021/https://www.
greentechmedia.com/articles/read/norways-ev-charger-
rollout-shifts-up-a-gear.

169 See note 98.

170 Roland Torensma, The Future of Public Charging 
Infrastructure in the Netherlands, January 2017.

171 Green Car Congress, Fleet of 150 Renault ZOE EVs 
for Smart Solar Charging Project, 13 March 2016, archived at 
web.archive.org/web/20171020232701/http://www.green-
carcongress.com/2016/03/20160313-renault.html 

172 Ibid.

173 Samuel Ee, “Singapore’s Electric Car-Sharing 
Programme Kicks Off in December,” Business Times, 28 
September, 2017.

174 See note 98, p. 16

175 Ibid.

176 See note 98, p. 6

177 National Service for Enterprising Netherlands 
(Rijksdienst voor Ondernemend Nederland, trans. by 
Google), Government Subsidy Charging Infrastructure for 
Electric Cars, accessed 19 October 2017 at www.rvo.nl/
subsidies-regelingen/rijksbijdrage-laadinfrastructuur-
voor-elektrische-autos.

178 Camille von Kaenel, “Electric Car Charging Could 
Follow Airbnb Model,” Climate Wire, 2 August 2016.

179 Ibid.

180 Stella Bugge, VG, Battle for the Charging Stations 
in Oslo (Kamp om ladestasjonene I Oslo), 2 September, 2017, 
archived at web.archive.org/web/20170914194803/http://
www.vg.no/nyheter/innenriks/elbil/kamp-om-ladestasjo-
nene-i-oslo/a/23915037, translated by Google.

181 See note 168.

182 Plug-In Sites, Legislation Reference – Reserved 
Parking for Plug-In Vehicle Charging, accessed 23 October 
2017, archived at web.archive.org/web/20171020161202/
http://pluginsites.org/plug-in-vehicle-parking-legislation-
reference.

183 David Yeomans, “‘Electric Car Only’ Parking 
Spaces Upset Some Austinites,” KXAN, June 2014.

184 Los Angeles City Council, Transportation Commit-
tee, File No. 14-0079-S3, accessed 8 February 2018 at http://
clkrep.lacity.org/onlinedocs/2014/14-0079-S3_rpt_tran_1-
24-18.pdf.

185 See note 162.

186 See note 131.

187 Kim Fernandez, Parking.org, Power Struggle, 
accessed 20 October 2017, archived at web.archive.org/
web/20171020162716/http://www.parking.org/2016/01/20/
tpp-2014-08-power-struggle/.

188 See note 98, p. 22

189 Current number of plugs in 2017: U.S. Depart-
ment of Energy, Electric Vehicle Charging Station Locations, 
accessed 14 September 2017, archived at web.archive.org/
web/20170914194132/https://www.afdc.energy.gov/fuels/
electricity_locations.html; City ownership: San Jose DOT, 
Electric Vehicles and Infrastructure, accessed 23 October 
2017, archived at web.archive.org/web/20170914201147/
https://www.sanjoseca.gov/index.aspx?NID=3800.

190 Current number of plugs in 2017: U.S. Depart-
ment of Energy, Electric Vehicle Charging Station Locations, 
accessed 14 September 2017, archived at web.archive.org/
web/20170914194132/https://www.afdc.energy.gov/fuels/
electricity_locations.html; Free parking: Deborah Petersen, 
My Husband’s Electric Car, Clean Air Vehicle Parking Spaces: 
Do They Work?, accessed 23 October 2017, archived at web.
archive.org/web/20170914201420/https://myhusband-
selectriccar.com/2013/04/18/clean-air-vehicle-parking-
spaces-do-they-work.



45 Plugging In

191 Wayne Cunningham, “San Francisco Introduces 
Free, Solar-Powered Electric Vehicle Charging,” CNET, 
archived at web.archive.org/web/20170914201639/https://
www.cnet.com/roadshow/news/san-francisco-introduces-
free-solar-powered-electric-vehicle-charging/

192 Harry Locke, Electrans, San Francisco to Make 
Infrastructure “100% Electric Vehicle Ready”, 3 March 2017, 
archived at web.archive.org/web/20170914201823/http://
www.electrans.co.uk/san-francisco-make-infrastructure-
100-electric-vehicle-ready.

193 Parking Spaces: Eve Batey, ”SF’s Dwindling Num-
ber of Parking Spaces, By the Numbers,” SFist, 1 June 2015, 
accessed at http://sfist.com/2015/06/01/sfs_dwindling_
number_of_parking_spa.php; Readiness: 

Cary Garcia Jr., EECoordinator, Electric Vehicle Readi-
ness Ordinance Introduced in SF, 10 March 2017, accessed 
at http://eecoordinator.info/electric-vehicle-readiness-
ordinance-introduced.

194 U.S. Department of Energy, Electric Vehicle 
Charging Station Locations, archived at web.archive.org/
web/20170914194132/https://www.afdc.energy.gov/fuels/
electricity_locations.html

195 Home rebate: LA Department of Water and 
Power, Rebates & Programs, accessed at https://www.
ladwp.com/ladwp/faces/ladwp/residential/r-savemoney/r-
sm-rebatesandprograms?_adf.ctrl-state=1ab01sik41_17&_
afrLoop=211588661937465, 9 January 2018; Multi-family: 
LADWP, “Electric Vehicle Charger Rebate Program – Com-
mercial and Multi-Residential,” accessed at ladwp.com, 9 
January 2018.

196 City of Los Angeles, Official Action of the Los Ange-
les City Council – Council File No. 17-0924, 13 October, 2017.

197 City News Service, “Plan May Add Dozens of Elec-
tric Vehicle Charging Stations Around Los Angeles,” NBC 4, 
6 June 2017.

198 McKinsey&Company, Evolution: Electric Vehicles in 
Europe: Gearing up for a New Phase?, April 2014, accessed at 
www.mckinsey.com/~/media/mckinsey%20offices/nether-
lands/latest%20thinking/pdfs/electric-vehicle-report-en_
as%20final.ashx, p. 16; Ten-year wait: Andrea Bernstein, 
Transportation Nation, Do Parking Permits Have Unintended 
Consequences?, 4 Nov 2011, archived at web.archive.org/
web/20171023182517/http://www.wnyc.org/story/286675-
do-parking-permits-have-unintended-consequences.

199 See note 133.

200 Anna-Kaisa Makinen, “The Real Problem with Hav-
ing 800 Million Parking Spaces,” Parkman, 21 April 2017, 
archived at https://web.archive.org/web/20171006184345/
http://blog.parkman.io/problem-with-too-many-parking-
spaces.

201 Mikhail Chester et al., “Parking Infrastructure: A 
Constraint on or Opportunity for Urban Development? A 
Study of Los Angeles County Parking Supply and Growth,” 
Journal of the American Planning Association, 81(4): 268-286, 
doi: 10.1080/01944363.2015.1092879, 23 November 2015.

202 Rachel Weinberger and Joshua Karlin-Resnick, 
Nelson/Nygaard Consulting Associates, Parking in Mixed-
Use U.S. Districts: Oversupplied No Matter How You Slice the 
Pie, 1 August 2014.

203 Ibid.

204 Donald Shoup, Cruising for Parking, July 2006, 
archived at web.archive.org/web/20171006183838/http://
shoup.bol.ucla.edu/CruisingForParkingAccess.pdf.

205 Juliana Reyes, Tehnical.ly Philly, Own an Electric 
Car in Philly? Here’s How Much It Costs to Get Your Own 
Parking Spot, 26 June 2014, archived at https://web.
archive.org/web/20180214211452/https://technical.ly/
philly/2014/06/26/electric-vehicle-parking-space.

206 Ibid.

207 Ibid.



Notes 46

208 Philadelphia Parking Authority, Residen-
tial Parking Permits, archived at web.archive.org/
web/20171006184802/http://www.philapark.org/residen-
tial-parking-permit, 23 October 2017.

209 City of Philadelphia, Electric Vehicle Policy Task 
Force – Draft Policy Recommendations, 17 January 2018.

210 Philadelphia City Planning Commission, Center 
City, Philadelphia Parking Inventory, 2017, archived at web.
archive.org/web/20171006185308/http://www.phila.
gov/CityPlanning/aboutus/planningservices/Docu-
ments/2015_Parking_Study.pdf.

211 Julia Terruso, “Philadelphia City Council Passes 
Moratorium on Electric Vehicle Parking Permits,” The Phila-
delphia Inquirer, 6 April 2017, archived at web.archive.org/
web/20171006185456/http://www.philly.com/philly/news/
pennsylvania/philadelphia/Council-passes-moratorium-
on-electric-vehicle-parking-permits.html

212 Lowell Neumann Nickey, “Philly under Fire 
for Reneging on Green Parking Deals,” Courthouse 
News, 21 September 2017, archived at web.archive.org/
web/20171021182932/https://www.courthousenews.com/
philly-fire-reneging-green-parking-deals.

213 Ibid.

214 Ibid.

215 Office of the Mayor, City of Philadelphia, City An-
nounces Membership of Electric Vehicle Policy Task Force, 25 
August, 2017.

216 See note 176.

217 Andrew Maykuth, “Philly City Council Wants to 
Pull the Plug on Electric Vehicle Parking Spots,” The Phila-
delphia Inquirer, 14 February 2017, archived at web.archive.
org/web/20171006185730/http://www.philly.com/philly/
business/energy/Special-Philly-EV-parking-privileges-
appear-doomed.html.

218 City of Philadelphia, Electric Vehicle Policy Task 
Force – Draft Policy Recommendations, 17 January 2018.

219 Ibid.

220 Donald Shoup, The High Cost of Free Parking (New 
York: Routledge, 2011).

221 Car2Go: Elliot Martin and Susan Shaheen, Trans-
portation Sustainability Research Center, Impacts of 
Car2Go on Vehicle Ownership, Modal Shift, Vehicle Miles 
Traveled and Greenhouse Gas Emissions, July 2016; ZipCar: 
Elliot Martin, Susan Shaheen and Jeffrey Lidicker, “Impact 
of Carsharing on Household Vehicle Holdings,” Transporta-
tion Research Record, 2143: 150-158, DOI: 10.3141/2143-19, 
2010.

222 See note 204.

223 Michael Cabanatuan, “Plan to Set SF Parking Rates 
Based on Demand Is Approved,” SF Gate, 6 December 
2017, archived at web.archive.org/web/20180110234726/
http://m.sfgate.com/bayarea/article/Plan-to-set-SF-park-
ing-rates-based-on-demand-is-12408525.php

224 SFPark, Pilot Program Evaluation Sum-
mary, June 2014, archived at https://web.archive.org/
web/20171006190011/http://sfpark.org/wp-content/up-
loads/2014/06/SFpark_Eval_Summary_2014.pdf.

225 Ibid.

226 Adrian Glick Kudler, “Here’s How Down-
town’s New Variable Parking Pricing Works,” 
Curbed LA, 21 May 2012, archived at https://web.
archive.org/web/20171024165240/https://la.curbed.
com/2012/5/21/10369308/heres-how-downtowns-new-
variable-parking-pricing-works.

227 Ibid.

228 Institute for Transportation & Development 
Policy, Shared Parking (factsheet), December 2014.

229 Victoria Transport Policy Institute, Shared Parking: 
Sharing Parking Facilities Among Multiple Users, 21 Decem-
ber 2015.

230 See note 13.



47 Plugging In

231 California Air Resources Board, Volkswagen 
Settlement – California ZEV Investments, 11 December 2017, 
archived at web.archive.org/web/20180118192818/https://
www.arb.ca.gov/msprog/vw_info/vsi/vw-zevinvest/vw-
zevinvest.htm

232 U.S. PIRG, How Volkswagen’s Deceit Could 
Help Accelerate an Electric Revolution in Transporta-
tion, 28 February 2017, archived at web.archive.org/
web/20171020175223/https://uspirg.org/blogs/make-
vw-pay-blog/usp/how-volkswagen%E2%80%99s-
deceit-could-help-accelerate-electric-revolu-
tion?_ga=2.123499915.1438678421.1508521453-
680853492.1508521453

233 California Air Resources Board, Frequently Asked 
Questions on the VW Zero-Emission Investment Plan, July 27, 
2017, archived at web.archive.org/web/20180118194323/
https://www.arb.ca.gov/msprog/vw_info/vsi/vw-zevin-
vest/documents/zip_factsheet.pdf 

234 Ibid.

235 Multi-State ZEV Task Force, About the ZEV Task 
Force, archived at web.archive.org/web/20171020181158/
https://www.zevstates.us.

236 Union of Concerned Scientists, What is ZEV?, 
accessed 5 January 2017, archived at web.archive.org/
web/20180106002515/https://www.ucsusa.org/clean-
vehicles/california-and-western-states/what-is-zev#.
WlAXht-nG00

237 David Reichmuth, “What Will It Take for Automak-
ers to Meet California’s EV Requirements? Not as Much as 
You Might Think,” Union of Concerned Scientists, 26 April 
2017.

238 States: U.S. Climate Alliance, About, ac-
cessed 20 October 2017, archived at web.archive.org/
web/20171020181943/https://www.usclimatealliance.org; 
Mayors: Climate Mayors, “Cities Adopt the Paris Climate 
Agreement Goals,” accessed 8 February 2018 at http://cli-
matemayors.org. 

239 Tony Dutzik and Alana Miller, Frontier Group, 
A New Way Forward: Envisioning a Transportation System 
Without Carbon Pollution, May 2016.

240 Shared-Use Mobility Center, Shared-Use Mobility 
Toolkit for Cities, July 2016.

241 See note 8.

242 United States Census Bureau, American FactFinder, 
accessed 12 October 2017 at factfinder.census.gov/faces/
nav/jsf/pages/searchresults.xhtml?refresh=t.

243  Alternative Fuels Data Center, Alternative Fuel-
ing Station Locator, accessed 6 October 2017, archived at 
web.archive.org/web/20171006182001/https://www.afdc.
energy.gov/locator/stations




