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The United States has an electric vehicle (EV) charging infrastructure problem and there isn’t a quick fix. Deployment
of EV charging infrastructure, also referred to as electric vehicle supply equipment (EVSE), has a direct effect on EV
adoption. Other countries have invested heavily in EVSE deployments that have spurred EV adoption. Norway, for
example, is among those global leaders and their efforts have contributed to nearly 60% of March 2019 new car sales
being EVs. However, these countries are often smaller than a single US State (Norway is roughly 20% smaller than
California). China, which is roughly the same size as the US in terms of land mass, is the global leader in EVSE deployment
by volume, which has been heavily subsidized by their national government. Unlike these examples, the United States
faces challenges of too much land space and not enough funding to support a federally subsidized EVSE plan.
EVSE infrastructure can be categorized by three levels of charging power:
Level 1 EVSE is the equivalent of the standard 120V wall outlet we all have in our homes, offices, and garages.
Level 1 EVSE can generally provide around 5 miles of range per hour of charging time. Some applications require 		
faster recharging times and will move up to Level 2.
Level 2 EVSE is more comparable to the 240V power many of us use in the United States for our electric dryers 		
and stoves. This level of power is capable of approximately 20 miles of range per hour of charging time. With
Level 2, overnight charging can provide hundreds of miles of range and meet most users’ daily needs.
Level 3 EVSE ranges from 10s of kilowatts to 100s of kilowatts of power and is currently the highest level of power
available for EV charging. Some Level 3 EVSE technologies can deliver 200 miles of EV range within 10-15 minutes.
This level of power can be important to fleet operators running 24-hour shifts, heavy duty vehicles with very large
battery packs, and even EV owners who live in multi-unit dwellings without access to a dedicated charging station
at home.
Current EVSE infrastructure in the United States is
mostly private company installations. These
deployments exist as corporate installations to
benefit employees (i.e. workplace charging), or retail
customers (i.e. Walmart), and publicly available
charging that is owned and operated by private
businesses (i.e. ChargePoint, Tesla, Electrify America).
Tesla took the bold approach of not only manufacturing
the EV, but also owning and operating the EVSE
network to recharge those vehicles. This move paid
off and helped to make Tesla the market leader in EV
sales. Other EV manufacturers are taking note and
looking for ways to partner on EVSE infrastructure.
General Motors, for example, recently announced a
partnership with Bechtel to build thousands of EVSEs
in the United States – but they are looking for a third
party to pay for and own the network.
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There are currently three primary approaches to pricing for EVSE charging:
Free EV charging is often located at businesses, where it is positioned as a benefit to employees and/or customers.
For example, Meijer, a Michigan-based grocery super center, has free Level 2 EVSE at many of their midwestern 		
stores. Meijer currently offers this charging as a free benefit to customers that shop in their stores.
Pay-as-you-go charging works similar to the familiar gas station model. When an EV owner needs more “fuel” they
can simply plug into an available EVSE station and pay for as much energy as they need. For clarity, however, it 		
should be stated that EV owners are sometimes not actually paying for the energy they use. This will be discussed
in further detail below.
Monthly Subscription charging is used by EVSE network operators to try and drive customer loyalty and increase
utilization. This is especially important while the number of EVs on the road remains relatively low. A subscription
typically lowers the total cost of charging per session as an incentive for users to sign up.
Similar models are used by all the major EVSE network
operators in the United States. What should stand
out is that these models don’t actually charge for the
amount of electricity consumed. In many places in the
United States, it is illegal for the EVSE station owner
to “buy” electricity from the utility and “resell” it to the
EV owner. Therefore, EVSE network operators will
create billing models based on one or more of the
following:

Figure 1. Michigan pay-as-you-go and monthly subscription
pricing structures for Electrify America charging
stations as of July 2019.

Time-of-use – Time-of-use rates are based on the price of electricity at various times of the day. During times of 		
lower electric demand, prices are low. Likewise, during times of higher, peak demand the price of electricity can be
significantly more expensive. This form of pricing incentivizes EV charging during off-peak hours.
Duration – The duration of the charging session is usually measured in minutes and charged to the consumer as
dollars per minute.
Access – The price per session to utilize a given EVSE network for EV charging. Some EVSE network operators 		
charge a monthly access fee in exchange for a lower dollar per minute rate.
Parking – Some EVSE networks have stations located in downtown urban environments where parking is a premium.
Parking fees will be collected either by the EVSE network operator or a third party and shared with the landowner
or municipality.
Idling – Vehicles that idle at charging stations once they have finished charging can prevent other EVs from 		
charging and EVSE network operators from generating additional revenues. Because of this, some EVSE network 		
operators implement an idling fee ($/min) after the EV has idled for a certain amount of time (i.e. after a 10 minute
grace period).
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It’s important to note that not being able to charge EV owners by the kilowatt hour, or pass the electricity costs
directly to the EV owner, create inconsistent pricing models that lead to confusion and create risk for the EVSE
network operator’s ability to be profitable. Furthermore, that profitability risk is impeding the creation of new private
businesses focused on deploying EVSE networks, expanding access to EV owners, and creating more incentive for
increased EV adoption.
Another factor that has impeded EV adoption is the fragmentation of EVSE networks across the United States. An
owner of a vehicle with an internal combustion engine can pull up to any gas station and refuel. Conversely, early
EVSE network operators have tried to create loyalty and increase revenue by requiring memberships to access their
network. Fortunately, there have been many recent announcements addressing these unwanted barriers, streamlining
access to charging infrastructure for EV owners. In January 2019, General Motors publicized a collaboration with EVgo,
ChargePoint, and Greenlots to streamline access to all their public EVSE networks via a single GM-based user account.
Many EVSE network operators are forming similar collaborations among themselves. ChargePoint already has “roaming”
network agreements with FLO, EVBox, Greenlots, and Electrify America. These collaborations are essential for increasing
customer access to the often scarce EVSE supply. Even Tesla, which still maintains exclusivity on its Supercharger
network, has begun to transition its vehicles to the CCS standard charging plug. This could be a signal that Tesla will
eventually open its Supercharger network to all other CCS compliant EVs.
EVSE deployments in the United States are still very much in their infancy. In order to achieve a nationwide EV
charging infrastructure capable of supporting EVs for the masses, future activities will focus on seven key areas:
1. Increasing Consumer Education
Vehicle cost and range continue to be two of the top concerns
for buyers on the fence about EVs. EVs are expected to have
higher MSRPs than most conventional vehicles for a few more
years and government subsidies in the United States are already
being phased out. Increasing consumer education on the lower
cost of ownership of EVs will play an important role in the future
of EV adoption as well as the success/profitability of future EVSE
deployments.
2. Increasing EVSE Deployments
Automotive OEMs have announced a strong portfolio of upcoming EV options for the North American market. Increasing
EVSE deployments will increase consumer confidence in the ability of an EV to meet their transportation needs. In
return, it is logical that EV sales will increase. While General Motors is arguably bullish on the potential for EVs in the
near term, it is plausible that other OEMs follow GM’s lead and develop their own strategies to help spur investment
in future EVSE deployments.
3. Increasing EVSE Power Levels
Research has suggested that while overnight charging can accommodate most EV owner needs, consumers are more
interested in EVs that can recharge in a matter of minutes. In order to accommodate this, EVSE power levels will need
to reach the 100s of kilowatts of power. In addition, these high powered EV charging stations will need to be reach
widespread deployment and create enough coverage to enable fast charging for long distance travel for the masses.
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4. Addressing Utility EVSE Subsidies
Several utilities in the United States are currently offering rebate programs to incentivize new EVSE installations.
These rebates, for example, can be utilized to help cover the installation and infrastructure upgrade costs of new
EVSE deployments. While this is great news, these subsidies probably won’t be able to support the growth of a truly
nationwide EVSE infrastructure. Because of this, it will be necessary to identify methods to bridge the gap between
costs and revenues for new EV charging infrastructure.
5. Developing Sustainable Business Models
It’s been mentioned already in this paper, but there are several challenges with the current business models for EVSE
network operators. Primarily, the costs of EVSE equipment and infrastructure upgrades are high, consumer pricing
structures create uncertainty, and low EV penetration and low infrastructure utilization rates make profits difficult. As
higher powered EVSE installations come online, these challenges will grow because electricity is more expensive at
higher power levels. Therefore, new pricing models will need to be created to help address these challenges and
provide greater opportunity for EVSE network operators to generate profits. More profitable and sustainable business
models will help attract new investment and spur growth in EVSE deployments across the United States, which will
result in a more robust nationwide EV charging infrastructure.
6. Multi-unit Dwelling and Urban Charging
Residents of multi-unit dwellings struggle with purchasing an EV due to a lack of available dedicated charging
infrastructure. The challenges go beyond property owners deciding to install such infrastructure and include pricing
models, how to monitor energy consumption, how to choose charging power levels, and how to manage parking/
access at shared infrastructure to prevent EV idling. The same types of challenges exist in urban environments where
many residents might only have access to street or shared parking options. Solutions for both of these types of locations
will be a high priority for property owners, urban municipalities and EV owners.
7. Wireless Charging
While wireless charging is scarcely adopted today, there are significant opportunities in the future. Some wireless
charging manufacturers are developing “never forget to charge” wireless solutions for consumer homes. Others are
looking at wireless charging as an enabling technology for a truly autonomous vehicle (AV). One could imagine urban
service stations where AVs could wirelessly “dock” to recharge and even automatically communicate service calls
based on docking location.
These seven topic areas shouldn’t come as a surprise to most. However, the real question is “What can be done today?”
There are steps that can be taken now to help address these topics going forward. These activities fall within three
main categories: continued consumer education, more stakeholder engagement, and continued R&D on EVSE designs
and configurations.
As mentioned above, consumer education will remain an important activity in the push for greater EV adoption. Most
consumers are unaware of the differences between EVs and internal combustion engine vehicles beyond the fuel
source. Furthermore, many of those consumers believe EV battery technology is comparable to that of cell phones
and laptops, where devices see dramatic changes in battery capacity after just a couple years. No consumer wants
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to spend tens of thousands of dollars on a new vehicle only to have to replace what they are being told is the most
expense component – the battery pack – after a few short years. It will take a coordinated effort between government
and industry to address misconceptions and provide a path for consumers to understand the true cost of owning an
EV, including the cost of EV charging.
As it relates to EVSE deployment, increased stakeholder engagement will need to serve both public and private EV
charging. On the public side, vehicle OEMs, EVSE manufacturers, local utilities, and local and state governments will
need to collaborate to develop strategies for widespread EVSE deployments. OEMs can supply vehicle data, EVSE
manufacturers can provide charging data and deployment expertise, local utilities can provide subsidies and information
on infrastructure availability, and governments can work to streamline permitting and enact policies in support of EV
charging. This will be especially important for cities considering policies to ban internal combustion engines on the
grounds of pollution. No cities in the United States have enacted such policies, but there are several that could look to
do so in the future. On the private side, multi-unit dwelling property owners need to come together with their tenants,
utility providers, EVSE manufacturers, and local government. Property owners need to be able to identify a clear
business model for installing EV charging infrastructure on their properties and will need the help of these partners in
order to do so. Local governments, on the other hand, can work to implement policies that will incentivize or enforce
installing EV charging infrastructure at new developments. To ensure those policies don’t have unintended consequences,
such as raising rental rates, governments should work with these other stakeholders.

In an effort to increase adoption of EVs in the city of Detroit, Project Kinetic, a unique collaboration between the public, private and
philanthropic sectors, installed four ChargePoint fast chargers near Beacon Park in September of 2019. NextEnergy is excited to be involved
in the “ChargeD” pilot with the Downtown Detroit Partnership to develop strategy and planning for educating consumers, businesses and
communities about the benefits of EVs via multi-year programming.
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Finally, the industry needs to continue researching optimal EVSE configurations. A challenge we face is that our
national grid infrastructure wasn’t designed to support widespread deployment of the high-power DC fast charging
that will enable EV owners to conveniently drive long distances and support heavy duty EVs. Upgrading the grid
infrastructure is time consuming and very expensive. In addition, the nature of fast charging EVs could create demand
spikes across the grid. These demand spikes could lead to higher energy prices or even grid disruptions. One potential
solution is to pair energy storage with DC fast charging in order to shave peak demands. To-date, these types of EVSE
solutions have very little real-world testing and validation. Furthermore, the integrated energy storage resource could
provide other grid services during times of lower EV charging demand and thus provide additional revenue streams to
the station owner/operator. Research on this and other EVSE configurations will help to identify new business models
and accelerate deployments.
NextEnergy is actively engaged with industry, academia, and government to address these and other challenges
associated with the widespread deployment of EVSE infrastructure and solutions. To learn more about our current
and past projects, please visit the NextEnergy website or feel free to contact me directly.

Tim Slusser
Director, Smart Mobility Initiatives
tims@nextenergy.org | 313.833.0100 x 120

Founded in 2002 as 501(c)(3) nonprofit organization, NextEnergy works with innovators to accelerate smarter, cleaner,
more accessible solutions for communities and cities. Since its inception, NextEnergy has worked with more than 400
companies, universities, federal agencies, and philanthropic organizations to drive more than $1.5 billion in advanced
energy and mobility technology investments.
Based in the center of Detroit’s growing innovation district with access to a microgrid, smart home, electric vehicle
charging infrastructure and an alternative fuels platform, we demonstrate and pilot technologies in real-world environments
to gather data and diverse user-experiences. This process helps us to quickly scale and deploy solutions by accelerating
commercialization with a specific focus on smart mobility, smart grid and the internet of things.
Our depth of experience, technical knowledge and established network of partners have enabled us to develop effective
programs and pilots and facilitate new relationships to help our clients achieve their commercialization goals.
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