COMMENTS OF THE CENTER FOR CLIMATE AND ENERGY SOLUTIONS
This document constitutes the comments of the Center for Climate and Energy Solutions (C2ES) on the
development of guidance for electric vehicle charging infrastructure deployment by the Federal Highway
Administration and the Department of Transportation (Docket No. FHWA-2021-0022-0001).
C2ES is an independent, nonprofit, nonpartisan organization dedicated to advancing strong policy and action
to reduce greenhouse gas emissions, promote clean energy, and strengthen resilience to climate impacts.
Through the Climate Innovation 2050 Initiative, C2ES has worked closely with more than four dozen leading
companies to examine the decarbonization challenges facing the United States and develop pathways toward
decarbonization, including through developing Getting to Zero: A U.S. Climate Agenda, a comprehensive policy
agenda to decarbonize the U.S. economy by 2050.
The views expressed here are those of C2ES alone and do not necessarily reflect the views of members of the
C2ES Business Environmental Leadership Council (BELC).

Executive Summary
The funding for electric vehicle (EV) charging infrastructure at the scale of the Infrastructure Investment and
Jobs Act has the power to revolutionize the American passenger auto fleet and enable accelerated EV
adoption nationwide, a necessary component of decarbonizing the U.S. economy to address climate change.
Both the formula funding and discretionary grant programs it creates will support the vital build out of
charging infrastructure to meet both stationary and transitory charging needs across the nation’s highways and
communities. Yet in implementing the funding, the Department of Transportation (U.S. DOT) and Federal
Highway Administration (FHWA), as well as state departments of transportation, must ensure equity in siting,
deployment, and operations while maximizing benefits to communities.
The Federal Highway Administration and Department of Transportation are requesting information
regarding the development of guidance for electric vehicle charging infrastructure deployment. In the
following comments, C2ES has developed responses to several of the statutory considerations for the EV
Charging Program and other requests regarding the implementation of the Charging and Fueling
Infrastructure Program.
As most of the funding will be reserved for alternative fueling corridors, care should be taken when siting
infrastructure to provide maximum benefit both to through-drivers and local communities. 1 In particular, the
size and type of infrastructure should take into account both community needs and the local power sector
infrastructure. Funding should also remain available to provide for local make-ready infrastructure upgrades
and other associated grid maintenance costs.
Easily accessible fast-charging and alternative refueling infrastructure along highly trafficked highway routes is
essential to helping drivers build confidence that switching to a battery electric or alternative fuel-powered
vehicle will continue to meet the same range needs as their current gasoline-powered vehicle. At the same
time, many communities can benefit from access to fast charging as well as Level 2 charging infrastructure,
which can expand local residents’ abilities to make the switch, even if they are unable to install home
charging. In addition to siting, proper maintenance and upkeep of chargers is also necessary to build driver
confidence, and projects should be awarded funding to cover continued maintenance in addition to
installation.
Additionally, electrification across sectors in the coming decades is expected to significantly increase the
nation’s annual electricity demand, and high instantaneous power needs for EV chargers will be a major draw
on existing power sector infrastructure. Including funding eligibility for Level 2 charging infrastructure may
help to minimize local grid impacts while providing an option with lower installation, maintenance, and
operation costs.
Currently, communities that are disproportionately underserved by charging infrastructure include rural
communities with low population densities, low-income communities, and communities with high population
densities and low housing ownership rates, among others. Additionally, rates of access to charging remain low
in many communities that have historically experienced high levels of air pollution, especially from
automobile exhaust. As access to charging is often a prerequisite for EV adoption, relatively low rates of EV
uptake in these areas should not disqualify them from eligibility for funding. It may actually make the impact
of funding for charging installation more impactful than it would be in areas with higher rates of adoption.
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All these underserved communities should be equally prioritized for charging and refueling infrastructure
funding, though again, funding implementation should include processes for community and local
stakeholder engagement. This engagement can take multiple forms, such as comprehensive outreach and
information sharing, participatory budgeting, and inclusive planning processes.
Finally, the following comments include examples of best practices from public and private entities that have
successfully implemented charging infrastructure programs at the state and local levels.
Comments Specific to FHWA and DOT Requests

Connections to the electric grid
Electrification in the transportation, industrial, and buildings sectors will significantly increase annual
electricity demand in the United States. In addition to the electrification of vehicles, which will likely have the
largest impact on overall power demand, the electrification of other sectors will place additional demand on
electricity generation resources. Utilities, grid operators, and government leaders must engage in proactive
planning and investment in the modernization of grid infrastructure to prepare for the challenges and
opportunities provided by transportation electrification.
Outlook: EVs and the grid

In 2020, annual sales of plug-in EVs made up around 2 percent of total vehicle sales, with sales in 2021
projected to rise to 4 to 5 percent of total vehicle sales. 2 Additional forecasts estimate that the number of EVs
in the United States could swell from 1.5 million to 10 to 35 million by 2030.3 If the actual number falls
somewhere in the middle of that range, around 20 million EVs by 2030, that would create an additional 60-95
TWh of annual demand and potentially 10-20 GW of peak load.4 For reference, the United States produced
4,118 TWh of electricity in 2019, excluding distributed solar generation. 5 To meet customer needs, the United
States will need to make significant investments in infrastructure to support charging in residential, workplace,
and public settings, including alternative fueling corridors along major highways. The Pacific Northwest
National Lab found that the existing grid can likely accommodate up to 30 million EVs with unmanaged
charging, but with thoughtful management, including intentional approaches to reduce the impact of EV
charging during times of high demand, that number doubles.6
A key dimension to consider is the type of charging required. The faster the charging time, the greater the
instantaneous power requirement per vehicle; in other words, a faster recharge time means a charger must be
able to draw more power (i.e., Watts) at any given moment. When added up across numerous chargers on the
grid, greater instantaneous power requirements for EV charging mean greater potential to increase peak load,
which could require additional generation and transmission capacity to ensure reliability and minimize
congestion.
In many locations, new charging infrastructure will precipitate major upgrades to local distribution networks
and the high-voltage bulk transmission system. These upgrades can be minimized to some extent through
intentional approaches to reduce the impact of EV charging during times of high demand, including: setting
vehicle charging prices higher during typical seasonal and daily peak periods to encourage charging during
non-peak times; incentivizing charging opportunities during periods of high renewable production (i.e., solar
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midday and wind overnight) non-coincident with peak periods; and adopting “managed” or “smart” charging
technologies and programs that give electricity suppliers remote control over EV charging times and levels.
On-site energy storage can also reduce instantaneous pressure on the grid when multiple fast chargers are
used simultaneously. Siting of chargers should take into account local grid conditions and local availability of
storage, and be inclusive of both Level 2 and DC fast charging options to provide a range of charging speed
options while allowing flexibility to reflect local capacity.
Although tariffs will play a vital role in ensuring that vehicles charge off-peak, they could nevertheless result
in a large volume of consumers starting to charge at the beginning of the off-peak period (e.g., 11:01 PM),
resulting in a “mini-peak.” For this reason, active load management/ smart charging will likely become
increasingly beneficial to the electric grid as more EVs are deployed. In order to enable active load
management/smart charging programs, utilities, grid operators (e.g., balancing authorities and ISOs), and
other stakeholders should work together to develop incentives which provide reasonable compensation for
the development and operation of these programs, including customer recruitment and retainment.
Funding distributed through the EV Charging Program should include eligibility for necessary grid upgrades
and should incentivize on-site storage to bolster grid resilience and reduce the pressure of the additional load.
It should also incentivize the utilization of programs to manage peaks with smart charging and demandresponsive pricing to drive customer utilization to off-peak times. Funding for grid upgrades should augment
existing funding commitments by utilities to build out infrastructure.
Vehicle-grid integration

EVs could also be power system infrastructure through vehicle-grid integration programs and technologies.
EVs have the potential to serve as smart, flexible load, and charging can be managed to match grid needs
through smart charging programs that can leverage technologies such as automaker telematics to actively
manage charging. Going a step further, by leveraging the stored energy in a multitude of car and truck
batteries, vehicles could help balance intermittency issues and mitigate future peak load challenges.
Vehicle-to-grid (V2G) technology allows two-way flow between vehicle batteries and the grid. However,
vehicles and their chargers have to be designed and enabled for this technology. Currently, very few light-duty
and medium-duty vehicles can use V2G charging, though there are pilot programs in various states exploring
the V2G potential of electric school buses. 7 Conflicting technical standards regarding inverter operation will
need to be resolved before V2G-equipped vehicles or charging stations are allowed to connect to the grid in
any widescale fashion. The Combined Charging System—a widespread EV charging standard—is currently
establishing a range of V2G standards, which could help enable much greater participation; more complete
standards are expected by 2025, and products could follow soon afterward. Another key variable is uptake by
consumers. Currently, there is no compensation mechanism for exporting power back to the grid under V2G
for retail customers; the situation is more complex for commercial and industrial customers. Without a clear
and easily accessible economic incentive for customers, V2G’s use will remain limited. Funding under the EV
Charging Program should give priority to programs that can support future integration of V2G technologies,
anticipating future developments in this space to take advantage of the energy stored in millions of vehicles.
However, funding eligibility should not be limited to these applications, particularly in near-term
implementation, to reflect that this technology is not currently widespread.
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Power-sector emissions reduction

With regards to renewable generation, there is no logistical reason to require generation to be sited on or near
new charging stations, as these locations may not be conducive to high-capacity generation, and the
instantaneous power needs of a single EV charger are significantly greater than the generation capacity of a
similarly sized solar array.8 Rather than building in requirements or incentives for expensive onsite generation
to the EV Charging Program, efforts to reduce emissions associated with charging should take a system-wide
perspective and focus instead on supporting the addition of new cost-effective, large-scale renewable
generation sources to the overall energy mix. In particular, new renewable and clean generation should be
prioritized over new fossil-fuel-powered generation if the additional demand from EV charging requires new
generation sources to come online.

The need for publicly available EV charging infrastructure in rural corridors and underserved or
disadvantaged communities
Maximizing VMT impact

Currently, rural uptake of EVs is considerably lower than metropolitan areas due to limited charging
infrastructure and EV availability, as well as cost barriers and cultural factors. Yet, paradoxically, rural drivers
often have much higher annual vehicle miles traveled (VMT) than their urban counterparts and thus higher
fuel costs. Battery range and availability of public charging infrastructure greatly impact a driver’s willingness
to purchase an EV, and battery ranges in existing EV models are often perceived to be less than the distance
between public chargers in rural areas, especially where most charging takes place at home and public
chargers are not highly visible. 9 Larger, less-efficient models like SUVs and pickups are often more practical
and culturally preferable in rural areas, meaning even by mile traveled, rural drivers use significantly more
gasoline. A recent study found that the top 10 percent of drivers by gasoline consumption accounted for 32
percent of all U.S. consumption, more than the bottom 60 percent combined. 10 Cost savings among rural
drivers for switching from gasoline to electricity are therefore amplified. 11 Moreover, given that rural drivers
have higher VMT, emissions reductions per EV adopted would be higher in these communities. Additionally,
strategic deployment of public charging in rural areas could be more beneficial to high-VMT drivers who may
need to “fuel up” more frequently due to higher daily miles traveled than lower-VMT drivers who may be
able to meet most of their charging needs at home.
Enabling accelerated rural EV uptake

As automakers continue to expand models to include those that would appeal to rural communities, such as
Ford’s electric F-150 Lightning (the gasoline Ford F-150 is the most popular vehicle in many rural states, and
in more than 30 states nationwide), accessible public charging infrastructure will be critical to support the
purchase and utilization of these vehicles. 12 Siting of chargers along alternative fuel corridors should
maximize accessibility to residents across rural communities, providing options for both visiting drivers
passing through and local residents on regular routes, further encouraging higher utilization rates. As charging
infrastructure often predicates EV uptake, the selection of charging sites should not be discounted in areas
with low rates of EV ownership.
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Improving accessibility in high-density residential areas

While rural areas often face low densities of charging infrastructure, residents of densely populated or
multifamily residences also face disadvantages in access to charging because many of them cannot install
home charging systems. As many of these areas also have low rates of EV ownership, because of both the
lack of charging access and lower average incomes that make many current EV models unattainable, equitable
installation of public chargers must prioritize expanding access for these residents. Public funding support is
crucial for expanding access to disadvantaged communities because, while affordable housing authorities have
a strong interest in EV sharing programs, their budgets are often limited.13
Public fast charging is essential to making EV drivers—especially new ones—more confident in their
vehicle’s ability to meet their needs. Yet at the same time, public Level 2 charging can help fill gaps in
charging access while keeping installation costs comparatively low and moderating grid impact. Formula
funding to states should incentivize high volumes of public Level 2 chargers in centralized, accessible, safe
locations where many residents of multiunit housing can access them.
Many low-income communities are also disproportionately affected by air pollution, which can cause a host
of health problems, especially in children. Eliminating tailpipe emissions from vehicles in these communities
should therefore be prioritized, and formula funding for charging infrastructure should incentivize the
installation of infrastructure where the local air pollution reductions will be most beneficial.

Fostering enhanced, coordinated, public-private or private investment in EV charging
infrastructure
Assessing EV charging infrastructure needs

In order for productive public-private partnerships or private investment to advance the buildout of EV
infrastructure, all stakeholders must be well informed on the status of a jurisdiction’s EV infrastructure
buildout. Regularly conducted state- or locally led efforts to assess EV charging infrastructure needs will help
states determine where existing EV chargers are and anticipated areas of need.
For example, the California Energy Commission (CEC) is required to biennially assess progress to meet the
state’s EV goals.14 CEC has partnered with the National Renewable Energy Laboratory, Lawrence Berkeley
National Laboratory, and the University of California, Davis to assess anticipated charging infrastructure
needs for a wide range of EV use cases and numerous vehicle classes, accounting for local conditions. 15
As part of this needs assessment, states will need to determine priority communities and jurisdictions where
charging infrastructure should be located. States must be particularly clear on how they plan to deploy EV
chargers in disadvantaged and low-income communities. This will likely require states to determine how they
classify disadvantaged communities, which may require the use of screening tools such as the EPA’s EJScreen
or a state-specific tool. When deciding where to locate EV infrastructure, it is critical that policymakers
consider a wide range of factors beyond just income: the infrastructure law’s inclusion of rural areas as well as
communities with a low ratio of private parking spaces to households is a good example of more inclusive
criteria. An additional criterium that can be considered in conjunction with these is air pollution burden.
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Especially along highway corridors, many minority communities face outsized pollution burdens (as
mentioned previously).
Community-oriented development

Inclusive stakeholder processes along the project development cycle are critical and must occur bi- and
multilaterally between the private sector, government, nonprofits, and local communities. In order to ensure
that proposed projects align with community needs and priorities, communities must be involved in decisions
made regarding the development of EV infrastructure; thus, any private company looking to invest or deploy
EV charging infrastructure should consult the communities residing in or located near where it plans to
develop projects. Pacific Gas & Electric (PG&E) has an EV Charge Network Program Advisory Council,
which provides feedback and guidance for the Program, which allowed businesses to partner with PG&E to
receive incentives for installing 10 or more EV chargers in workplace parking lots and garages.16 The PG&E
Program Advisory Council will continue providing feedback and guidance on other PG&E EV programs
after the conclusion of the EV Charge program in 2021. Additionally, the CEC solicits comments from
external organizations for any analysis it conducts, creating an inclusive stakeholder process wherein external
feedback enables more informed rule and decision making.
For states without clear guidance on plans to deploy EV charging infrastructure, sound policy can provide a
platform on which to build comprehensive and inclusive programs. In Arizona, California, Colorado, New
Mexico, New York, and Oregon, to varying degrees, utilities are required to account for disadvantaged, lowincome, or other qualifying communities in their buildout of EV charging infrastructure.17 The more specific
these policies are, the more guidance utilities will have to guide their planning processes.

Other factors to consider in developing the EV Charging Program guidance
Commercial, medium- and heavy-duty applications

EV charging applications for commercial fleets have significant greenhouse gas reductions benefits, and fleet
chargers can have significantly higher utilization rates than public passenger vehicle chargers, increasing their
public benefit.
Commercial medium- and heavy-duty vehicles, including class 8 trucks, large pickups and vans, delivery
trucks, and buses, make up 24 percent of U.S. transportation emissions. 18 Electric and alternative-fuel options
are becoming increasingly available and cost-effective in this sector, increasing the need for nationwide
charging and fueling infrastructure that can meet the unique requirements of these vehicles.
Especially along designated alternative fueling corridors, publicly accessible charging and fueling
infrastructure is necessary to support the operations of medium-duty and freight vehicles traveling long
distances. In addition to supporting passenger vehicle infrastructure, a portion of the EV Charging Program
funds should support building out this commercial vehicle infrastructure. States should work with other
states, local governments, and private companies to identify high-traffic freight routes to maximize the
effectiveness and utilization of medium- and heavy-duty charging and fueling infrastructure, and to produce
the most significant greenhouse gas reduction benefits.
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According to the guidance set forth in the Infrastructure Investment and Jobs Act, EV Charging Program
funds are limited to “projects directly related to vehicle charging and only for EV charging infrastructure that
is open to the general public or to authorized commercial motor vehicle operators from more than one company.” FHWA
and DOT should provide more guidance on how eligibility is determined, including type of vehicle, level of
charging, and other company eligibility.

Examples of best practices relating to project development of EV charging infrastructure and
hydrogen, propane, and natural gas fueling infrastructure at the State, Tribal, and local levels
There are best practices along the spectrum of project development for EV charging and hydrogen fueling,
from educating communities on the proposed technologies to project implementation and infrastructure roll
out.
EV Experience Fleet Program

Regarding project development of EV charging infrastructure, in the early stages, communities must be
engaged and educated on EVs more broadly prior to construction and infrastructure roll out. It is possible
that communities along alternative fuel corridors, especially in rural areas, are unfamiliar with the proposed
infrastructure and may be hesitant to support its development. Rural electric cooperatives are a critical partner
in expanding rural awareness of and receptivity to EVs. For example, the Tri-State Generation and
Transmission Association launched the EV Experience Fleet program to allow members to borrow different
EVs both to hold Ride & Drive events and for general staff use.19 These cooperatives can provide critical
knowledge and information regarding community-specific circumstances and attitudes, and can tailor
educational efforts to align with community priorities and concerns. Partnerships between trusted
information sources (like rural electric cooperatives) and researchers can ensure that consumers receive
accurate and up-to-date information on the benefits of EVs. There is ample data on the benefit that EVs
bring to their owners, such as the finding from the National Renewable Energy Laboratory that “public
charging provided several thousand dollars’ worth of tangible value to PEV-driving households.”20
Project Beehive

Public-private partnerships have been a critical tool to roll out alternative fueling infrastructure in Utah,
especially for hydrogen. The Utah Inland Port Authority (UIPA), a state agency overseeing Utah’s logistics
system, launched Project Beehive in 2021 in partnership with BayoTech, Dominion Energy, and Lancer
Energy.21 The group is working to establish a distributed hydrogen production hub and fueling stations across
the state, namely in UIPA’s Salt Lake valley port area and key freight corridors. Project Beehive’s model is
unique in that it facilitates supply chain coordination to grow both demand for, and supply of, hydrogen and
other alternative fuels. The initiative brings together companies with expertise in multiple stages of the
hydrogen supply chain, from hydrogen feedstocks, to hydrogen generation equipment, to fuel station
construction. The UIPA and partners have also been actively soliciting zero-emission vehicle manufacturers
and regional fleet operators to access the hydrogen supplied through the initiative, thus helping to cultivate a
user base for the infrastructure. This type of supply chain coordination, coupling production with fueling and
outreach to users, can minimize the chicken-and-egg challenge that fueling infrastructure often faces, in which
infrastructure doesn’t get built until a user base is present, and potential users do not adopt technology until
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infrastructure is in place. Project Beehive’s logistics focus also broadens the impact of its hydrogen fueling
infrastructure and maximizes decarbonization by allowing access not only for vehicles, but for other fuel cellpowered equipment, including trains, yard tractors, drayage trucks, and railway locomotives. Hydrogen fueling
provided by the stations can be an advantageous decarbonization tool for these medium- and heavy-duty
users (for whom electrification may not be feasible), but for non-hydrogen users, EV charging and
CNG/LNG refueling is also available at the stations for mutual benefit.

Suggested topics to address in guidance on project development
To ensure that projects are developed and deployed efficiently and equitably, any guidance on project
development must, at a minimum, address: a process to comprehensively identify all relevant stakeholders,
plans for the engagement and education of all stakeholders, and identification of local circumstances and
priorities through a multi-stakeholder process.
Stakeholder identification

Comprehensive stakeholder identification ensures that all relevant actors are present when projects are
developed. These actors include but are not limited to: representatives from state and local government,
underrepresented and disadvantaged communities, electric utilities, energy regulators, local community
groups, and the private sector. Within the stakeholder identification process, the responsibilities of each actor
must be clearly specified, and this process will likely look different between states and localities; for example,
in California, utilities have not been permitted to own public DCFC chargers, whereas utilities in other
jurisdictions are permitted to do so. Within relevant laws, jurisdictions must identify which agencies, sectors,
and actors will be responsible for each part of infrastructure roll out, and each step of the project
development process must involve community stakeholders.
Community engagement

Given that communities are uniquely positioned to understand and advocate for hyperlocal circumstances
and concerns, community engagement can “greatly improve utility EVSE programming.”22 This engagement
can take multiple forms, such as comprehensive outreach and information sharing, participatory budgeting,
and inclusive planning processes. 23
Those looking to engage communities can look to examples in the electricity sector: in Oregon, Portland
General Electric established a process to continually involve all interested stakeholders in order to gather
feedback for its Distribution System Plan, including partnering with local NGOs to conduct workshops and
holding specific stakeholder meetings.24 Similar processes can and must be employed by subnational and
Tribal governments as well as private sector stakeholders to ensure that projects are developed in tandem
with those who will be impacted by their presence.
Regarding community outreach in particular, it is likely that many communities affected by the deployment of
the proposed infrastructure may be unfamiliar with both the proposed technologies and the impetus for their
construction. Equally as important as providing opportunities to engage is the process of informing
communities on the technology-specific process, proposed timelines, and justification for project
development. Ideally, the project development process is designed such that communities are included from
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the very beginning stages, co-creating solutions that align both with policy and business goals while
considering local circumstances. It is important for those looking to develop projects to acknowledge that if
communities are wholly involved in the process, it is likely that any project vision will undergo changes to
account for community-specific circumstances and needs.
By undertaking engagement and outreach processes throughout the project development timeline, developers
can ensure that any project is inclusive, predictable, and supported by the community it is affecting.
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