
Hydrogen in Transportation and Mobility

What is a Hydrogen  
Powered Vehicle? 
Hydrogen can be used to power an internal combustion 
engine or a fuel cell electric vehicle (FCEV) with no GHG 
emissions. FCEVs use hydrogen to generate electricity 
from a fuel cell. The electricity then powers the electric 
motor in a similar manner to a battery electric vehicle (BEV), 
and the only emission is water.  Hydrogen combustion 
engines burn hydrogen in an internal combustion engine, 
similar to how a gas or diesel vehicle operates but with no 
GHG emissions. In fact, they are nearly identical to traditional 
spark-ignition engines. While hydrogen ICEs were developed for 
the heavy-duty commercial market, FCEVs have been developed 
to power light-, medium- and heavy-duty vehicles.

Advantages of hydrogen as a vehicle fuel  
Hydrogen can be produced using locally available feedstocks like water, 
fossil fuels and biomass. Vehicles powered by clean hydrogen have the 
potential to significantly reduce transportation-related emissions for on-
road and off-road vehicles. This is especially the case for heavy-duty and 
long-haul trucking as hydrogen is lighter, fuels faster, and is more energy 
dense than batteries alone.

Refueling stations can dispense compressed hydrogen into vehicles in  
about 5 minutes to fill the tank. California leads the nation with more than  
60 hydrogen fueling stations ( ) across its network. Expansion plans in the 
state are targeting a network of 200 stations by 2025. 
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Transportation accounts for 33% of U.S. GHG emissions and is a priority target for decarbonization efforts. The U.S. 
National Blueprint for Transportation Decarbonization sets a target to remove “nearly all GHG emissions” from the 

transportation sector by 2050, which would require leveraging all zero-emission technologies. Over the past decade, 
OEMs have developed hydrogen-powered solutions to reduce emissions across all mobility applications. From 

automobiles and trucks to rail and aviation, clean hydrogen will be crucial in a low-carbon future. 

https://driveclean.ca.gov/hydrogen-fueling
https://business.ca.gov/industries/zero-emission-vehicles/hydrogen-readiness/


Port and Drayage Vehicles 

Ports are an ideal location for hydrogen-powered transport 
because hydrogen production, storage, and use can 
all be centrally located. In fact, Toyota and Kenworth 
jointly designed a fuel cell electric truck that underwent 
comprehensive tests and demonstrations in the Ports of 
Long Beach and Los Angeles. Throughout these tests, fuel 
cell electric trucks matched the performance of their diesel 
counterparts. The heavy-duty Class 8 trucks will be used for 
drayage throughout the two ports’ operations.

Heavy & Medium Duty Trucks 

Hydrogen-powered heavy-duty trucks have the potential to be 
a one-to-one replacement for diesel and natural gas-powered 
long-haul and heavy-duty trucks. Cargo trucks currently move 
68% of surface freight between the U.S. and Canada and 83% 
of cross-border trade with Mexico. In the U.S., companies 
like Hyundai, Toyota, Nikola, Kenworth, Hyzon Motors and 
General Motors are investing in production model fuel cell 
trucks. Hyundai’s XCIENT fuel cell fleet is the world’s first 
heavy-duty truck to reach 5 million kilometers of cumulative 
driving in commercial operations. . 

DID YOU KNOW? Ultra-class mining trucks are capable of 
hauling 290 tons and can be converted to run on hydrogen. 
Anglo American has already launched its hydrogen-powered 
mine haul truck in South Africa in 2022. 

Fuel Cell Passenger Vehicles  

U.S. and global automakers are investing in the future of 
transportation and have already released FCEVs for purchase 
in California, including the Toyota Mirai and Hyundai Nexo. 
For many drivers, they are the best of both worlds. And 
unlike other technologies, FCEVs can operate at full capacity 
in extreme temperatures. FCEVs require less routine 
maintenance than conventional vehicles and can provide the 
range, durability, reliability, safety, and comfort that people 
expect from their vehicle – while also eliminating tailpipe 
emissions entirely.

FUN FACT: FCEVs boast the power and performance of an 
electric vehicle with the range and refueling time of a gasoline 
vehicle. 

Buses 

Hydrogen powered buses offer a one-to-one replacement 
for diesel and compressed natural gas (CNG) models, with 
no compromise in service. In states like California, New York, 
and Ohio, fleets of fuel cell buses are already transporting 
commuters and helping to reduce emissions in some of the 
largest urban centers in the country. Fuel cell buses have a 
range of up to 300 miles, produce zero tailpipe emissions, 
operate quietly to reduce air and noise pollution, and require 
less maintenance than traditional buses.

FUN FACT: When not in motion, the interior noise of a fuel 
cell bus is no louder than a conversation in restaurant, office, 
or background music. Even when operating at 55 MPH, 
FCEV buses are still significantly quieter than their diesel 
counterparts.

PERSONAL AUTOMOBILES AND PUBLIC TRANSPORTATION 

TRUCKS

https://www.angloamerican.com/media/press-releases/2022/06-05-2022
https://www.energy.gov/sites/prod/files/2014/03/f11/sunline_report.pdf
https://www.energy.gov/sites/prod/files/2014/03/f11/sunline_report.pdf


Rail Transport 

The United States will launch the country’s first hydrogen-
powered passenger train in 2024 in San Bernadino County, 
CA. Additionally, in September 2022, the California State 
Transportation Agency and the California Department of 
Transportation ordered 29 hydrogen trains for inter-city 
services.

FUN FACT: Fuel cell trains can be refueled in under 20 
minutes with more than 18 hours of operating time 
between refueling.

Aviation 

Liquid hydrogen has about three times more energy density 
than jet fuel, and companies including Airbus, American 
Airlines, and Alaska Airlines are investing in hydrogen-
powered aircrafts. In 2023,  ZeroAvia’s 19-passenger plane 
completed a 10-minute test flight in England, marking a key 
milestone in the industry’s progress and demonstrating the 
feasibility of hydrogen-electric planes.

Drones 

Fuel cell-powered Unmanned Aerial Vehicles (UAV) or drones 
are currently in commercial operation around the world. 
Able to be quickly refueled, fuel cell UAVs allow for more 
continuous use capabilities than their battery counterparts.

About Hydrogen Forward
Hydrogen Forward is a joint initiative of companies committed to advancing hydrogen for a cleaner, stronger U.S. economy. The coalition works in concert with allies across 
industries and sectors to educate decisionmakers and other stakeholders on the value hydrogen delivers today and the important role that it should play in our future. To learn 
more about the initiative and its member companies, visit www.HydrogenFwd.org. 

Material Handling Equipment (MHE) 

Fuel cell forklifts and material handling vehicles are in 
wide use in warehouses and distribution centers, boosting 
productivity owing to their advantages in longer operating 
time and ease of refueling compared to battery-powered 
forklifts. Plug Power is leading the way and has already 
deployed several thousand fuel cell forklifts.

DID YOU KNOW? Amazon currently deploys over 15,000 
hydrogen-propelled fuel cell forklifts, with plans to expand to 
20,000 across 100 fulfillment centers by 2025.

Marine Transport

Work is underway in the San Francisco Bay to commission 
the first commercial vessel and ferry powered by hydrogen 
fuel cells in the U.S. Not only will this effort help support the 
Department of Energy’s maritime decarbonization goals, but 
it will limit sulfur dioxide and nitrogen oxide emissions that 
are a common externality of marine transport. Additionally, 
in military application, Germany’s type 212 submarines 
utilize fuel cells to achieve stealth and quiet operation for 
reconnaissance and peacekeeping marine missions.

FUN FACT: The San Francisco Bay is commissioning a 
75-passenger hydrogen ferry named Sea Change. Sea Change 
is equipped with 360 kW of fuel cells from Cummins and 
hydrogen storage tanks from Hexagon Purus. This is a 
monumental advancement in marine transport as it is the 
first commercial vessel in the United States to be powered 
entirely by hydrogen fuel cells.

The Bottom Line
Hydrogen-powered vehicles have the potential to decarbonize a wide range of activities across the transportation sector, 

making them an essential part of decarbonization goals.

OTHER VEHICLES AND APPLICATIONS 

https://www.trains.com/trn/news-reviews/news-wire/stadler-unveils-first-hydrogen-train-for-u-s-announces-order-for-up-to-29-more/
https://www.railjournal.com/fleet/california-orders-29-hydrogen-trains-for-inter-city-services/
https://www.cnn.com/travel/article/airbus-fuel-cell-engine-rolls-royce-easyjet-engine-c2e-spc-intl/index.html#:~:text=Airbus%20plans%20for%20three%20hydrogen,first%20ZEROe%20aircraft%20in%202035.
https://news.aa.com/news/news-details/2022/American-Airlines-Makes-Equity-Investment-in-Universal-Hydrogen-FLT-10/default.aspx
https://news.aa.com/news/news-details/2022/American-Airlines-Makes-Equity-Investment-in-Universal-Hydrogen-FLT-10/default.aspx
https://news.alaskaair.com/newsroom/alaska-air-group-collaborating-with-zeroavia-to-develop-hydrogen-powertrain-for-76-seat-zero-emission-aircraft/
https://www.canarymedia.com/articles/air-travel/hydrogen-powered-aviation-reaches-milestone-with-zeroavias-flight
http://www.HydrogenFwd.org
https://www.aboutamazon.com/news/sustainability/amazon-adopts-green-hydrogen-to-help-decarbonize-its-operations
https://www.weforum.org/agenda/2022/04/hydrogen-powered-ferry-prepares-to-launch-in-san-francisco-bay/
https://www.energy.gov/eere/maritime-decarbonization
https://nationalinterest.org/blog/buzz/germanys-type-212-submarine-making-berlin-naval-power-again-116931

