
Electric Vehicle Charging Stations
Executive Summary

In 2021, electric vehicle (EV) sales in the U.S. more than doubled compared to the previous year,
totaling 4.5% of U.S. car sales. Future needs assessments predict that more EV charging stations
will be needed to support increasing EV sales. Since 2015 the number of EV charging stations
has more than tripled. Currently, there are ~50,500 EV charging station locations in the U.S, and
most are located in large cities. House Bill 1584 in the 2022 legislative session would require any
political subdivision that requires the installation of EV charging stations or related
infrastructure to pay for all costs associated with installation, maintenance, and operation of the
charging station.

Highlights

● A lack of public EV charging stations is holding back some consumers from purchasing
EVs.

● The time to charge an EV can range from 20 minutes to 20 hours or more.

● There are three primary classifications of EV charging stations: level 1, level 2, and DC
fast charging.

○ Level 1 charging stations can charge two to five miles of range per hour.
○ Level 2 charging stations can charge ten to twenty miles of range per hour.
○ DC fast charging stations can charge 180 to 240 miles of range per hour.

● Equipment and installation costs vary for the different types of EV charging stations.
○ Level 1 equipment ranges from $300–$1,500 and installation from $0–$3,000.
○ Level 2 equipment ranges from $400–$6,500 and installation from $600– $12,700.
○ DC fast charging equipment ranges from $10,000–$40,000 and installation from

$4,000–$51,000.

Limitations

● Future needs assessments rely on assumptions of EV sales in the future. As a result,
predicted future EV charging station needs can vary greatly based on the assumed
future scenario.

Research Background

Electric Vehicle Charging Stations

In 2021, U.S. electric vehicle (EV) sales more than doubled over the previous year to 4.5% of car
sales, corresponding to over 500,000 vehicles.1 A survey by the consumer advocacy organization
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Figure 1. A map of publically available level 2 and DCFC charging stations. Darker blue squares
indicate more EV chargers. The darkest squares have over 1,0001 chargers in 25 square miles. The map
shows that EV charging stations are concentrated in large cities. Created by Pew Research Center using
data accessed in May 2021 from the U.S. Department of Energy’s Alternative Fuels Data Center.

Consumer Reports found that, of respondents who are not already planning to purchase or
lease an EV for their next vehicle, almost half of them stated that a lack of public charging
stations is holding them back from purchasing an EV.2 Since 2015, the number of electric vehicle
(EV) charging stations has more than tripled.3 Currently, there are ~50,500 EV charging station
locations in the U.S. and they are mostly concentrated in large cities (Fig. 1).4 In Missouri there
are 1,032 EV charging station locations with the largest concentrations in St. Louis, Kansas City,
and Springfield.4

Typical EV charging station locations include homes; tourist destinations; businesses such as
hotels, grocery stores, and restaurants; transportation facilities, including airports and
park-and-rides; and community sites such as libraries, schools, business districts, and curbside
parking spaces. By attracting EV-driving visitors, these charging stations can provide economic
benefits to the host and surrounding businesses.5 About 7% of all charging station locations
restrict access to select groups including tenants, hotel customers, employees, visitors, and fleet
drivers.4,5
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Types of EV Charging Stations

The time to charge an EV can take from 20 minutes to 20 hours or more.6 The charging time
depends on several factors including the size of the battery, how depleted it is, the type of
battery, and the charging equipment. There are three primary types of EV charging stations:6

1. Level 1 charging stations are capable of charging two to five miles of range per hour.
These charging stations provide power through a 120 V outlet such as those found in
most homes. A cord with a J1772 connector on one end plugs into the EV and no
additional equipment is needed. Tesla vehicles require a special adapter to charge from a
cord with a J1772 connection. As of 2020, less than 5% of public EV charging ports were
level 1.

2. Level 2 charging stations are capable of charging ten to twenty miles of range per hour.
These provide power through 240 V or 208 V outlets. Most homes have 240 V service
available that can be used to install a level 2 charger. Similar to level 1 chargers, level 2
chargers use a J1772 connector to connect to the EV. As of 2020, 80% of public EV
charging ports were level 2.

3. DC Fast chargers (DCFC) are capable of charging 180 to 240 miles of range per hour.
DCFC equipment is typically installed on 208 V or 480 V AC outlets. A vehicle using
DCFC uses either a CCS, CHADeMO, or Tesla connector. As of 2020, 15% of public EV
charging ports were DCFC.

Charging Station Installation Cost

The cost of a charging station depends on several factors including the type of charger; the
number of charging ports; and the presence of communications features that allow units to
collect data, communicate to users, and provide a billing option for the owner.7 Installation costs
can vary greatly. Some of the factors that can increase installation complexity and cost include
trenching or boring to lay an electric supply conduit, modifying or upgrading the electric panel
to create an independent circuit for each charging station, upgrading the electrical capacity to
run the charging stations, locating charging stations on floors above or below where the
electrical service lies, and meeting ADA requirements. Different geographic regions can also
have different installation costs that are primarily driven by regional labor costs. Average
installation costs for Missouri have not been compiled and made publicly available.

Table 1 below displays the equipment and installation costs for different types of EV charging
stations. Stations that charge batteries the fastest (i.e., DCFC) are the most expensive on average.
The industry consensus is that equipment costs are trending down and will continue to
decrease.

Maintenance Costs and Usage Fees

Regular charging station maintenance is minimal and may include regular checking of parts,
cleaning, and occasional repairs.8 Repairing broken chargers may be expensive if they are no
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Charger
Type

Mile of Range
Added per Hour

Equipment Cost Installation Cost
(per unit)

Average Installation Cost
(per unit)

Level 1 2–5 $300 – $1,500 $0 – $3,000 Not available

Level 2 10–20 $400 – $6,500 $600 – $12,700 ~$3,000

DCFC 180–240 $10,000 – $40,000 $4,000 – $51,000 ~$21,000
Table 1. Summary of EV charger speed and cost showing ranges of cost based on geographic location and
installation complexity. Table created using data from a U.S. Department of Energy report.

longer under warranty. The U.S. Department of Energy recommends that owners plan for up to
$400 per charging station per year for maintenance costs.8

Currently about 50% of public charging stations are free to use.8 However, the use of fees is
becoming more common. Commonly used fee structures include charging per kWh, by session,
by time, or through a subscription. Session and time fee structures are common in states where
non-utilities are not allowed to sell electricity.

Incentives

The recent Infrastructure, Investment, and Jobs Act provides $5 billion to states to deploy EV
charging infrastructure and an additional $2.5 billion in competitive grants to deploy EV and
other alternative fuel infrastructure along designated alternative fuel corridors.9 These are
national networks of alternative fueling infrastructure along national highways designated by
the U.S. Department of Transportation. Additionally, the U.S. Department of Transportation
website provides a list of funding programs for rural EV infrastructure. Some investor-owned
utilities also provide incentives for installing EV charging stations including Ameren and
Evergy in Missouri.

EV Charging Infrastructure Trends and Future Needs Assessments

The rate of installation of new EV charging stations has been increasing over the past decade.10

In Q3 2021, public EV charging ports increased by 3.3% over Q2 2021.11 While the percentage of
level 1 chargers decreased by 3.7%, level 2 chargers increased by 2.7%, and DCFCs increased by
6.5%. The decrease in level 1 chargers is attributable to the closures of charging stations in
California.

Two separate analyses have been performed that predict EV charging station needs in the future
under different scenarios. A study by the National Renewable Energy Laboratory predicted EV
charging needs under a scenario in which 20% of all light-duty vehicle sales are EVs by 2030. In
their analysis, by 2030 there would be a need for 27,500 DCFCs and 601,000 level 2 charging
stations in total. Currently the U.S. meets 72.7% of DCFC and 16.3% of level 2 projected needs.11

A study by Atlas Public Policy was performed in a scenario with 100% passenger vehicle sales
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as EVs by 2035. Under this scenario, the U.S. would need an additional 252,000 DCFCs and
244,000 level 2 charging ports by 2030.11 Currently the U.S. meets 7.5% of DCFC and 29.1% of
level 2 projected needs. One caveat to both of these analyses is that currently, Tesla chargers
represent over half of current DCFCs, and therefore more DCFCs may be needed than has been
stated.

Missouri Proposed Legislation

House Bill 1584 in the 2022 legislative session would require any political subdivision that
requires the installation of EV charging stations or related infrastructure to pay for all costs
associated with installation, maintenance, and operation of the charging station. This would not
apply to grant agreements that include requirements for charging stations and nothing would
prevent private businesses or property owners from paying for the installation, maintenance,
and operation of EV charging stations.
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