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Electric Vehicles

Types of Electric Vehicles

- Battery electric vehicles (BEVs), or all-electric vehicles, are
powered exclusively by an electric motor and onboard battery
that is usually recharged from the grid.* They perform best in
moderate temperatures and offer better range in cities due to
regenerative braking.? BEVs produce no tailpipe emissions,
though their electricity source may still generate emissions.?

« Plug-in hybrid electric vehicles (PHEVSs) use both an internal
combustion engine (ICE) and an electric motor with a battery
that can be charged from the grid, enabling the vehicle to
run on liquid fuel and in all-electric mode. PHEVs can travel
25-54 mi on electricity before switching to gasoline.’2¢37 In
this factsheet, both PHEVs and BEVs are referred to as EVs.

« Hybrid electric vehicles (HEVs) use an ICE and one or more
electric motors that use energy stored in a battery. Unlike in
BEVs and PHEVs, an HEV battery is charged by the ICE and
regenerative braking rather than by plugging in.?

« Fuel cell electric vehicles (FCEVs) convert energy stored
as hydrogen into electricity, water vapor, and heat. Their
environmental impact depends on the hydrogen production
process.*

« Vehicles that do not emit from their onboard power source—
BEVs and FCEVs—are called zero emission vehicles (ZEVs).?
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Electric Vehicle Technology

« Since BEVs run solely on electricity, they do not have ICEs,
liquid fuel components, or exhaust systems.®

 Electric motors drive the wheels using energy from a traction
battery pack, which stores electricity for this purpose. Some
EVs use motors with both drive and regeneration functions.®

- Battery size, chemistry, and vehicle efficiency determine the
vehicle’s range. New BEVs offer 141-512 mi on a full charge.®

« BEVs use three types of lithium-ion batteries: lithium iron
phosphate (LFP), lithium manganese cobalt oxide (NMC), and
lithium nickel-cobalt-aluminum oxide (NCA).2 LFP is lower-
cost and prevalent in China.® NMC is more common in the U.S.
and Europe.®

Mobility

« EVs can be charged using electric vehicle service equipment
(EVSE) at varying speeds. Level 1 (standard outlet) can take
40+ hours to charge a BEV to 80%. Level 2 can charge in as
little as 4 hours, while Direct Current Fast Charging (DCFC)
can take as little as 20 minutes.”

« Level 2 and DCFC chargers are available at many public
locations in the U.S. As of 2026, there are 246 thousand
charging stalls, 29% of which are DCFC.*?

Overview of EV Chargers’

Charging Type Level1 Level 2 DC Fast Charging

Voltage (Volts) 120 /AC 208 - 240 /AC 400 - 1000 / DC
Typical Power Output (kW) 1 7-19 50 - 350
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Market Leaders

« In 2025, EVs made up 9.1% of light-duty vehicle (LDV) sales in
the U.S., down from 9.9% in 2024.°

« In 2025, 1.5M EVs were sold in the U.S. This is a 4% decrease
from 2024. 1.2M of these were BEVs.?

« In 2010, BEVs accounted for only 0.002% of LDVs sold in the
u.s.10

« Over 25% of new car sales globally were EVs, with 21M sold in
2025. This is a >20% increase from the previous year. Almost
half of car sales in China in 2024 were EVs, representing 64%
of global EV sales. Europe made up 20%.¢

- Norway neared total electrification of sales, with 88% being
BEVs and 3% PHEVs.®

« Cheap EVs and policy incentives have accelerated EV
adoption in emerging markets. Sales of EVs in Brazil and
Africa more than doubled from 2023 to 2024.¢

« Government spending on EVs declined from 20% of EV cost
in 2017 to 7% in 2024, as credits and incentives phased out.
Buyer spending on EVs grew, reaching $560B in 2024.°

Policies and Incentives

« In 2023, California approved a first-in-nation ZEV regulation,
requiring 100% of new LDVs sold to be ZEVs by 2035.%* By the
end of 2023, 17 states and DC had adopted ZEV regulations.*®
California’s ZEV mandate has been challenged by the U.S.
Transportation Department.?’

« Under the 2022 Inflation Reduction Act, eligible new EV
purchases qualified for a federal tax credit of up to $7,500
through 2032. Recent legislation ended this program in
September 2025.111¢



In 2023, 14 state governments provided BEV incentives for
buyers, with an average value of around $2,000.%° View local
and state incentives at dsireusa.org.

The Infrastructure Investment and Jobs Act allocated $7.5B
to build a nationwide network of 500k EV chargers.?* The
Transportation Department paused the program in February
2025, at which point $527M had been spent by U.S. states.!®
After a preliminary injunction in June, the Transportation
Department restored the program in August 2025.1920

Limitations and Barriers

Lithium-ion batteries in BEVs consist of cells within the
battery pack. These batteries contain minerals such as
lithium, nickel, cobalt, manganese, graphite, and copper. As a
result, BEVs contain about six times more minerals by mass
than ICEVs.?®

Most critical minerals used in BEVs are found in the batteries
(lithium, cobalt, manganese, nickel, and graphite) and the
electric motors (neodymium, praseodymium, dysprosium,
and terbium).2®

EVs are driving demand for lithium, which is expected to
increase by a factor of 12.6 between 2021 and 2040 based
on announced pledges. This necessitates increased global
extraction of lithium.3*

Lithium recycling infrastructure could reduce supply chain
pressure, but recovery remains challenging due to the lack
of battery standardization, limited regulation, and high
operational costs.?¢2” Currently, less than 5% of lithium-ion
batteries are recycled.?*

BEVs generate roughly twice the production phase emissions
of ICEVs, largely during battery production.®*

Forecasts show that the production of lithium-ion batteries
for EVs could result in 8.1 Gt of CO,e emissions in total by
2050.22

Adopting EVs would reduce both GHG emissions and energy
burden for over 90% of vehicle-owning U.S. households.?®

China and the EU have steadily expanded charging networks
in line with EV growth. The U.S. and U.K. have lagged, with
the U.S. reaching a ratio of 32 EVs per public charging point in
2024. The global ratio is 11 EVs per public charging point.®

U.S. demand for EVs is projected to reach 33M by 2030. This
would require a national network of 28M charging ports,
including 26.8M private and 1.2M public ports.*°

Solutions and Sustainable Actions

On average, new 300-mile range BEVs across the U.S. have
72% lower total life cycle GHG emissions than comparable
ICEVs.2t

Switching from an ICEV pickup to a 300-mile range BEV
compact reduces total life cycle GHG emissions by 81%.2%

« Smalland low-range EVs generally have a lower total cost of
ownership than their gasoline equivalents. 200-mile range
compact and midsize EVs typically break even with gasoline
vehicles on total cost of ownership after 3 to 7 years, even
without federal incentives.??

« Used BEVs have the lowest total cost of ownership of any
used vehicle. Used vehicles are 70% of sales in the U.S.32

» BEVs and PHEVs can be used to power the electrical grid
using a process called vehicle-to-grid charging. By using a
vehicle-to-grid charging strategy, EVs can produce negative
incremental emissions by incentivizing renewable grid energy
because wind and solar energy are easier to integrate onto
the grid when EVs provide energy storage capacity.?*

« Theintroduction of BEVs will accelerate the existing trend
of decreased air pollutant emissions. With (and without)
the introduction of BEVs, the emissions of CO, NO, HC, and
PM2.5 from the U.S. LDV fleet are expected to decrease by
approximately 77% (61%), 94% (88%), 71% (55%), and 37%
(20%)), respectively, from 2020 to 2040.25

« Allvehicles produce particulates from tires, braking, and
the road, with EVs producing similar amounts to ICEVs when
regenerative braking is not considered. Particulate matter
decreases with regenerative braking.?¢:
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See vehicle-emissions-calculator.vercel.app/ to compare
emissions by vehicle, powertrain, and county.

» GHG emissions from driving EVs are dependent on charging
location (temperature, grid fuel mix, etc.).3?

« To maximize battery life, BEV owners should minimize time
spent at 100% or 0% state of charge, and limit use of fast
charging. Level 2 charging reduces battery degradation.??

« 25-38% of vehicles could meet all their driver’s trip needs
using a smaller BEV paired with public charging.®®

« By 2050, ZEVs combined with clean power grids could lead
to $978B in public health benefits, prevent 89,300 premature
deaths, 2.2M asthma attacks, and 10.7M lost work days.3°
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