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The transportation sector is the largest
source of greenhouse gas emissions
and the subject of rigorous electric
vehicle (EV) legislation and aggressive
mandates regarding the number of EVs
on the streets, the amount of accessible
EV chargers, and overall GHG reduction.
Deployment of tens to hundreds of
thousands of public charging points
in the next five to ten years requires a
robust and equitable effort that leverages
data, cross-connects stakeholders, and
advances new knowledge.
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Encouraging Public EV Charging

There are more electric vehicles driven in California’s Los Angeles
County than in any other area of the United States, yet much work remains
to support increased adoption. The Los Angeles Cleantech Incubator
(LACI) and our partners in the multisectoral Transportation Electrification
Partnership (TEP) are committed to working toward a near future where it’s
as convenient for drivers to charge their car as it is to fill up their gas tank,
regardless of the neighborhood or income level they find themselves in.
This report is a case study on the greater Los Angeles region, examining the
experiences of three leading energy utility companies who are pursuing an
innovative solution to range anxiety – public curbside EV chargers. Already
a fixture on some public right-of-ways, a greater network of curbside EV
chargers has the potential to provide much needed charging opportunities
for those that do not have access to at-home charging, particularly residents
of multi-unit dwellings.
The insights captured here are the result of interviews and group
discussions Arup conducted with Burbank Water and Power, Los Angeles
Department of Water & Power, and Southern California Edison. The team
also spoke with key City of Los Angeles departments and other important
stakeholders. There are several challenges to deploying EV charging
infrastructure at scale, including site selection, governance questions,
and installation and maintenance of the chargers themselves, all of which
benefit from collaboration and coordination by multiple stakeholders.
Similarly, multisectoral collaboration is critical for leveraging data, sharing
knowledge, and ensuring that communities are engaged in meaningful ways
at each step of the process, from ideation to implementation.
This collaborative research effort between Arup and LACI provides a
unique snapshot of the potential for energy utility companies, cities, and
communities in other regions to employ curbside EV charging in the
portfolio of solutions needed to achieve a zero emissions transportation
future for all.

Michelle Kinman
D I R E C T O R O F T R A N S P O R TAT I O N
LACI
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The Importance of Public Charging
Arup has undertaken work to explore how best to deploy
public facing EV charging infrastructure in support of
the transition to more climate friendly and equitable
mobility solutions.
A FUTURE PERSPECTIVE

With growing EV sales, increasingly stringent
GHG reduction goals, and priorities for
equitable access, this report explores the process
and opportunities of curbside EV charging
infrastructure deployment.
Arup, in partnership with LA Cleantech
Incubator (LACI) and leading energy utilities,
reviewed the experience that utilities,
municipalities, and agencies have faced
when deploying public curbside EV charging
infrastructure and translated that experience
into opportunities for faster, more cost
effective, and equitable deployment. Through
interviews conducted with partners and agencies
responsible for the procurement, planning, and
construction of EV charging infrastructure, Arup
identified key challenges and opportunities to
deploying publicly accessible EV chargers –
chargers available to the public at large, either at
cost or free.
CALIFORNIA AS A CASE STUDY

This report uses the greater Los Angeles region
as a case study. Leveraging the learnings and
key takeaways from partner discussions and
interviews, opportunities have been identified
to streamline and accelerate the buildout of the
charging network. As a case study with global
insight, it provides a pathway to the widespread
deployment of charging infrastructure required
to reach a 2035 energy system.
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THE CURRENT MARKET

Globally, EV sales have risen by a growth rate
of 59% per annum between 2014 and 20181
and global stock surpassed 5 million vehicles in
2018.2 Available charging points were estimated
to be approximately 5.2 million at the end of
2018 – nearly 90% of which were private slow
chargers.3 EV growth is expected to continue
rising at a rate of 21.1% per annum, reaching
nearly 27 million vehicles by 2030.4

ONGOING RESEARCH

Upending the current process by which drivers
“refuel” will require a full-scale transformation.
Drivers are accustomed to the standard gas
station model that is quick, efficiently located,
and widely available. On-going research should
be done around change management operations
and communications to reframe the process to
encourage continued growth and acceptance of
the new EV future the world is edging toward.
New technologies aimed at reducing EV
customer anxieties around charging stations and
driving range can support behavior change and
acceptance.

“There is still work to be done before EVs
are ubiquitous and a widespread transition
is made from internal combustion
vehicles. Charging infrastructure is key
to reaching this goal and reducing GHG
emissions with increased and more
equitable EV ownership.”

California has been the US leader in the
transition to EVs and accounts for 45-50% of all
national EV sales, which as of February 2020,
is over 700,000 vehicles since 2010.5 The State
has nearly 25,000 public chargers available
to serve these vehicles.6 California expects to
have 5 million EVs on the road by 2030 and to
proactively deploy 250,000 EV charging stations
by 20257 to support the ultimate goal of reducing
GHG emissions.
LACI, which has convened the Transportation
Electrification Partnership (TEP), is calling for
84,000 public and workplace chargers for people
movement and up to 94,000 chargers for goods
movement by 2028 in LA County alone.8 The
City of Los Angeles aims to achieve citywide
net-zero carbon emissions by 2045 and intends
to deploy 10,000 publicly accessible chargers
by 2022 and 28,000 by 2028 to reach this goal.9
Although California is taking steps to plan for
and execute an electrified future, these numbers
are only a small proportion of the infrastructure
needed both nationally and globally.
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Challenges to Deploying
Curbside Public Charging
California needs to overcome numerous challenges to
create a streamlined process that enables strategic and
efficient EV charging infrastructure deployment and
implementation.
GOVERNANCE

Implementing a streamlined, cohesive network
of EV infrastructure requires collaboration
and coordination of multiple stakeholders.
Collectively they must consider:
- Property and Owner Rights – understanding
the ownership rights at each step of
the process – land, equipment, service
infrastructure, vehicle – is key to avoiding
barriers that can cause delay or unexpected
costs.
- City and Agency Department Coordination
– many divisions spanning the city, utility,
and third party partners are involved in
the planning, designing, permitting, siting,
outreach, installation, and delivery of the
infrastructure thus making it important
to proactively prioritize coordination and
communication.
- Uniform Regulations – Federal, State, and
local ordinances and regulations are often in
flux and leave many utilities and agencies
unsure of how and at what pace to move
forward with developments. Proactive steps
to ensure ordinances, such as parking and
penalty enforcements, are in place prior to
execution are key to providing public entities
the assurances and confidence they require for
investment.
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- Rate Structure and Utilization – most
payment models have been developed with
the intention of avoiding user confusion. It
is common for a city or utility to recoup no
profit on EV charging. The long-term results
of creating an EV network must provide
revenue to justify investment, akin to fueling
stations and parking meters.
C O M M U N I C AT I O N

Changing consumer behavior to achieve
a zero emission future requires proactive
communication and education led by the utility
or agency responsible for the deployment of EV
infrastructure with the users and community
that will be impacted by the new network.
Gathering user and community support is key to
a successfully executed and well-utilized system,
however, it’s been identified that this step in the
process has proven difficult for the utilities and
agencies to prioritize and manage.
- Community Engagement Process – there
is a desire to work and communicate more
effectively and proactively with communities.
Current processes are not in place, however,
to establish an environment of cocreation between those responsible for EV
infrastructure deployment and the community.
By formalizing a communication strategy and
engaging specialists in community outreach,
the utilities and agencies can do a better job
of communicating strategy and educating,
gathering support, and working through and
applying recommendations from users and
community members.

- Parking Scarcity – communities, particularly
those in disadvantaged communities and
multi-unit dwelling areas and areas with a
lot of commercial frontages, share concerns
regarding the loss of general parking
availability in favor of EV-only spaces.
Proactive communication, education, and
ordinances are often needed to allay concerns
and manage potential misuse of the EV spaces
by both non-EV drivers and EV drivers who
over-stay time limits.
SITE SELECTION

A major bottleneck to rapidly deploying
infrastructure has been a reliable, cost-effective
analysis of where to physically build out the
network. Due to a lack of centralized accessible
data and inconsistent criteria, site selection has
traditionally been undertaken on a case-bycase basis which is difficult to scale. A scalable
strategic approach is needed to create a wellconnected, equitable, and well-utilized network.

hours. Even preliminary site selection is often
contingent on an in-person site visit.
- Data Availability – a streamlined solution
needs accurate and translatable data to allow
for the digitizing of the decision-making
process. Obtaining criteria data in the study
area proved difficult due to the lack of data
currently digitized, such as existing electrical
infrastructure, and concerns over privacy/
regulatory restrictions.
- Uniform Criteria – the current site evaluation
process lacks a coordinated strategy.
Standardizing the site selection process
by identifying key criteria that deem a site
suitable would help to create a repeatable
manual to deploy infrastructure effectively
and efficiently.

- Funding Restrictions – grant funding has
restricted some utility partners to deploy EV
infrastructure on mandated sites determined
by early, initial research and analysis which
limits the buildout of a robust, accessible
network that is flexible to the community
and city needs as they develop. In addition,
operations and maintenance are not generally
supported in grant programs – causing a
‘build it but don’t maintain it’ dilemma.
- Time Consuming – the lack of centralized,
accessible data slows implementation –
especially at the scale of thousands of
chargers per year. Without the ability to
overlay site selection criteria into an easy-touse tool, the process requires significant staff
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Implementation Solution:
Charge4All Site Suitability Tool
A clearly defined site identification and decisionmaking process around where best to locate
new EV chargers would reduce the burden on
utility and agency resources. Arup created a
solution that helps to streamline the process
by synthesizing data and enabling in-office
evaluations and initial review of sites from the
desktop thereby reducing unnecessary site visits
and lessening time-consuming data lookup and
analysis.
The Charge4All Site Suitability Tool allows
those responsible for EV charger deployment
– utilities, city agencies, other public entities,
NGOs, private developers, and more – to
understand high-level data to strategically
identify areas of need and interest while also
demonstrating what the end result of their
deployment efforts would look like. The tool
examines two levels of data to determine a
site’s suitability – high-level and detailed-level.
The high-level analysis can help early-stage
priority distribution for those trying to determine
locations for mass deployment. The detailedlevel analysis dives down to the curb-level
to explore on-the-ground suitability that can
support the installation, engineering, designing,
and other teams that are responsible for the
physical deployment of the EV chargers.
The high-level analysis allows stakeholders
to identify suitability on a regional scale.
This analysis considers the different types
of EV infrastructure users – residential and
commercial. Based on the stakeholder’s intended
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deployment goals, various analysis overlays can
be considered such as dense areas of multi-unit
dwellings, utilization data, equity, vehicles
miles traveled (VMT), and others. The tool’s
flexibility ensures that customizable requests can
easily be adapted and implemented to support a
stakeholder’s needs.
The detailed-level analysis enables stakeholders
to understand suitability at the curb based on
criteria identified through the partner interviews
and other suitability analysis research. Some of
the criteria used includes: proximity to hydrants
as a workaround for curb regulations, proximity
to electrical infrastructure, road types, and
proximity to points of interests including public
buildings such as libraries and city halls. These
criteria are easily adaptable to stakeholder’s
needs and interests provided the availability of
and access to data sources. Curb-level analysis
helps those responsible for the physical EV
charger infrastructure deployment to visualize
the result of their work and understand
challenges they may encounter when on-site.

The above sequence, from left to right, depicts the tool’s
outputs as analysis progresses from high-level to detailed-level.
The high-level analysis helps to strategically determine where to
deploy large swaths of EV chargers while managing equity and
utilization challenges. The detailed-level analysis helps to identify
curb level site locations where EV infrastructure installation is
possible and needed.

The below image depicts site suitability at the curb denoted by
various colors The darkest green indicates the most suitable
areas for EV charging infrastructure installment.

Overall, the site suitability tool addresses
cost, coordination, and data challenges and
helps to bridge the gap between data analysis
and physical implementation by creating an
automated and streamlined selection process.
It supports stakeholders – those responsible for
strategic decision-making and those that conduct
physical labor on-site – to better understand and
plan accordingly.
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Installation and maintenance of EV charging
infrastructure are often viewed as an additional
effort on top of an agency or utility’s core
service and supply offerings. The resulting
shortage in prioritized resources put toward the
EV effort in terms of dedicated team, trainings,
and cost have lengthened the installation process
and made the maintenance of equipment and
infrastructure difficult.
- Dedicated Team – utilities and agencies
responsible for the buildout of the EV
network often resource from their existing
staff, which causes the pace of installations
and repairs to be slower than if there was a
dedicated team of EV specialists available to
support and manage the deployment of EV
charging infrastructure.
- Training – given the lack of available
resources to hire and manage a dedicated
team, current employees must attend EV
technical trainings to understand the scope of
the work required. The required training can
be time-consuming and costly.
- Subsurface Interference – the lack of
coordinated data collection over the years
can cause unforeseen delays and re-siting
if opening the ground reveals subsurface
interference that is not compatible with EV
infrastructure.
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- Vandalism – EV equipment’s charging cords
currently experience significant vandalism
in the form of cord cutting or abuse of their
motorized retractors, which cause service
disruptions. The public right-of-way is
highly exposed and largely unpoliced.
Without robust technology and an adequately
resourced maintenance team, service is
impacted.
- Installation Costs – depending on location,
infrastructure type, ownership structure, and
other factors, installation costs can range from
$6-50k per charger.

“Arup prepared a ‘Charge4All –Site
Suitability Tool” that scales from high
level utilization and equity filters down
to detailed curbside selection criteria
using geographic information systems –
reducing cost and providing greater utility
in planning and deployment decisions”

JOB OPPORTUNITIES IN EV CHARGING
MAINTENANCE

As the number of EV chargers increases, so
too does the job potential for those trained in
EV charger troubleshooting and maintenance.
In the fall of 2019, LACI provided thirty
unemployed and underemployed participants
from underrepresented groups with training,
certification, and direct connections with
job opportunities in EV charging station
maintenance. Half of the graduates are working
with EV network providers to respond to service
calls regarding disconnected chargers from
their network, while others have been inspired
to create their own businesses in the sector. In
addition to gaining job skills, these graduates
have become new, powerful advocates in their
communities about the benefits of transitioning
to electric vehicles.

Graduates and trainers from LACI’s Advanced Prototyping
Center Fellowship Cohort, which provided training on the
maintenance, troubleshooting, and commissioning of EV
charging stations.
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Pathway to a Scalable
Public Charging Network
A clear and strategic process needs to be established to deploy the
charging infrastructure required to serve the expected increase in
EV ownership over the next decade. Four key opportunities have
been identified to help those responsible for deploying infrastructure
to overcome the challenges and bottlenecks currently endured and
build a robust EV charging network efficiently and effectively.
PA R T N E R S H I P S

Strategic partnerships at all stages of the process
– siting and planning, installation, and operations
and maintenance – can reduce resource
pressures faced by utilities and public agencies.
Partnerships also expand opportunities beyond
traditional public right-of-ways and allow for
consideration of other underutilized public
spaces. New York utility, ConEd, is considering
partnering with public housing facilities to lease
land and transition unused parking spaces to
EV charging stations, which would result in
additional income for the building to address
maintenance and operations costs, thus not only
advancing EV goals but also equity.
C R O S S - D E P A R T M E N TA L C O O R D I N AT I O N

Building out a strong and effective EV
network requires support and attention by
many departments within an organization and
the ability to monitor the progress of each
step of the process is imperative for a smooth
transition. LA Department of Transportation
(LADOT) has successfully organized a tiger
team that is responsible for keeping processes
on track and consistent across the agency; the
term “tiger team” was made famous by NASA
who deployed a tiger team during the Apollo
13 mission. The LADOT tiger team consists of
specialized, cross-functional members from each
group involved in the EV process. They connect
weekly to streamline permitting processes and
ensure projects proceed effectively.
14
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COMMUNITY ENGAGEMENT

The local community is both host and user of
public EV charging infrastructure and their buyin and support is imperative for the build-out
of a robust, well-utilized network. Thoughtful
and informed community engagement that
elicits discussion and feedback, communicates
strategy, and educates will ensure the network
is rooted in the community’s best interest
and with their ideas and solutions in mind.
Effective community engagement requires
consistently working with key community-based
organizations (CBOs) and other stakeholders
from beginning to end in a spirit of co-creation.
Creating a long-term planning committee
comprised of utility and agency partners, EV
charging companies, elected officials, and CBOs
will help to create feedback loops ensuring
the community’s voice is heard throughout the
process. The community’s familiarity with and
utilization of the new infrastructure are key to its
success and longevity.

KNOWLEDGE SHARING

The research partnership at the center of the
California case study exemplifies the value
of knowledge sharing between utilities and
agencies, each of which are working to make
progress toward similar ends. Sharing of pilot
installation and operational experience, siting
approaches, and evolving technology solutions
were all reviewed and shared. Continued efforts
to share knowledge will accelerate institutional
capacity and avoid pitfalls – ultimately serving
to better the outcomes for individual entities and
the general public.

D ATA L E V E R A G I N G

Improved access, quality, and use of data will
allow for more automated and data driven
processes that are both accurate and easy to
deploy. Through the interviews conducted,
it was clear that with more data sharing, the
site selection and installation processes could
be better managed. Arup’s Charge4All Site
Suitability tool demonstrates the benefits of free
flowing and accessible data. By integrating data
in a scalable and interrogatable tool, utilities and
agencies will be able to eliminate much of the
tedious work currently involved in determining
the location of future sites while simultaneously
providing deeper insight into where and why
chargers should be deployed.
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PRIORITIZING EQUITY
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It is essential to develop and deploy EV solutions with and in
disadvantaged communities that disproportionately suffer from
the harmful health impacts of fossil-fueled transportation and
have traditionally lacked access to EV chargers.

What’s Next

EV charger utilization (time in use vs.
availability for use), and hence cost
effectiveness, typically correlates to more
affluent areas where EV registrations are high,
while less affluent areas often exhibit a lack of
EV registrations and thus the related charging
infrastructure.

The greater Los Angeles region research collaboration was an
early step in uncovering and identifying key areas in the EV
infrastructure deployment process that require attention and
more strategic thinking. More work needs to be done to leverage
this effort and build on the knowledge to scale accessible public
EV charging infrastructure more broadly.

This leads to a ‘causality dilemma’ where less
affluent areas, typically, are hindered from
driving EVs due to the lack of infrastructure
investment in these areas. Vehicular pollution
and emissions disproportionately impact lowincome communities and communities of color,
underlying the need to disrupt this dynamic
by intentionally prioritizing the deployment
of public EV charging infrastructure – and
complementary programs such as EV carsharing, scrap and replace programs, and green
workforce training programs – in underserved
communities.

Prioritizing less affluent areas and those
neighborhoods with a high number of multiunit dwellings and disadvantaged community
designations are emergent policy priorities for
improving equitable access to the benefits of
EVs. The California Public Utilities Commission
approved roughly $1 billion of EV charging
incentives in 2018, which requires that at
least 25 percent of the investments benefit
disadvantaged communities.10 Identifying and
then mandating such an initiative helps to
prioritize equity and not confine investment
solely to utilization rates and thus perpetuating
the ‘causality dilemma.’ Not all EV charging
infrastructure investments can match the size of
the California initiative, however, EV charging
investments should prioritize underserved
communities, particularly when utilizing public
funding.11

PROCESS FRAMEWORK MODEL

With the understandings gained and the
challenges and opportunities identified,
creating a baseline process framework model
for those responsible for the deployment of
EV charging infrastructure will support a
streamlined sequence of activity and roles at all
stages of deployment. The process framework
would define a model upon which utilities
and agencies can build their EV deployment
practice from, which can help to avoid some of
the challenges the utility and agency partners
have encountered. A key aspect of the model
would include proactively coordinating across
departments, with technology partners, and with
the served community – all with the intention
of accelerating publicly accessible curbside EV
infrastructure deployment at a lower cost and
higher benefit.
C O M M U N I T Y O F C O L L A B O R AT I O N

A durable and coordinated knowledge sharing
effort across the agencies responsible for
deploying the physical infrastructure, the utilities
responsible for distributing the energy source,
and the communities adopting and utilizing the
infrastructure will assist an effective transition.
Active communication and collaboration across
stakeholders will improve efficiencies that
can result in more innovative thinking around
how to better serve the needs of all through
new deployment practices and better managed
systems. Involving the community in the
16
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collaboration cohort is essential to providing
valuable insights into what some of the humanscale needs are in terms of EV infrastructure
and can begin to shift consumer perception and
behaviors.
I M P L E M E N TAT I O N T O O L S A N D
REFINEMENT

Tangible tools and detailed analysis into the site
selection process will address one of the key
challenges head-on and can help to mitigate
other roadblocks that responsible agencies and
utilities encounter as they determine where and
how to deploy new infrastructure. Creating an
easy-to-access tool that layers site suitability
criteria in a single location will help to eliminate
unnecessary, manual, time, and cost-consuming
steps agencies and utilities currently experience.
Creating customizable components such as
outputs based on specific entity’s needs will
support a wider and more robust deployment.
Forward looking enhancements include, but are
not limited to: segmentation by charger typology,
bidirectionality of energy flow, and charging
corridors for fleet operators and emergency
response planning.
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FUNDING RESOURCES

FINAL THOUGHT

There are several resources that local municipalities and
agencies can access to offset the costs associated with the
deployment of EV charging infrastructure.

Publicly available curbside EV charging
is an opportunity to encourage a new
generation of EV drivers that will help the
nation reach its EV and GHG reduction
goals. Without an efficient and effective
deployment strategy, however, progress
toward that achievement could be slowed.

The Alternative Fuels Data Center12 has a
comprehensive list of U.S. clean transportation
laws, regulations, support programs, funding
opportunities, and utility/private incentives by
state.

- The Clean Cities Program,14 sponsored by
the U.S. Department of Energy, channels
federal moneys down to states and local
governments. All major metropolitan areas
in California have a Clean Cities coalition.

- State and national level support can be a
crucial source of funding to fill the significant
gaps in charging availability. Many states
and countries provide grants or incentives for
EV charging stations. The California Energy
Commission, as part of the California Electric
Vehicle Infrastructure Project,13 sponsors the
Southern California Incentive Project (SCIP)
which provides incentives for EV charging
stations and collaborates with local partners.

- Municipalities or transit agencies could use
federal loan guarantees if they incur debt to
finance new charging stations. Under Title
XVII of the Energy Policy Act of 2005,
the federal government may be willing to
issue a loan guarantee for EV infrastructure
investment.

- Federal grant programs such as the
Congestion Mitigation and Air Quality
Improvement Program and the Surface
Transportation Block Grant Program are
available to support deployment initiatives.

18
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- Utilities, in other cases, establish incentive
programs such as the Southern California
Edison’s Charge Ready pilot program that
applies rebates applicable against the EV
supply equipment and installation costs.

Taking steps to better the process by which
deployment occurs will save money, time,
and resources for the agencies and utilities
responsible.
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