Why Hydrogen Wins in Heavy-Duty
Trucking

Real-world constraints, technology fit, and infrastructure scaling for zero-emission freight

The Role of Duty Cycles and Freight Economics

Decarbonizing heavy-duty trucking requires technologies that can support real-world
operating patterns — high mileage, tight schedules, and payload-sensitive operations.
Battery-electric trucks work well in shorter, predictable routes, but as distance, load weight,
and utilization increase, hydrogen fuel-cell trucks and hydrogen internal-combustion
platforms increasingly align with freight requirements at scale.

Range and Duty-Cycle Constraints of Battery-Electric Trucks

Most Class 8 battery-electric trucks today provide practical ranges in the 150-330 mile
band depending on load and conditions. That supports regional or return-to-base
operations but becomes challenging for long-haul corridors where trucks frequently exceed
500-700 miles per day and require operational flexibility. Studies from research and fleet
demonstrations consistently show that electrification feasibility is highly dependent on
dwell time and daily mileage — both of which are limited in many high-utilization long-haul
applications.

Hydrogen Fuel-Cell Advantage in Long-Haul Operations

Fuel-cell trucks are able to combine longer range, fast refueling, and reduced payload
penalties compared to very large traction-battery packs. For fleets running time-critical or
high-duty-cycle routes, the ability to maintain diesel-like operating rhythms — refueling
during mandated breaks and returning rapidly to service — is a decisive operational
benefit. Early corridor and port demonstration projects have validated performance in
demanding environments, with infrastructure and maintenance systems maturing
alongside vehicle deployments.

Hydrogen ICE as a Transitional and Complementary Pathway

Hydrogen internal-combustion engines extend the hydrogen ecosystem to fleets seeking
familiar platforms, faster deployment cycles, and compatibility with existing vehicle
architectures. While tank-to-wheel efficiency is lower than fuel-cells, H2-ICE platforms
expand the total hydrogen-capable fleet base — increasing station throughput and
accelerating corridor utilization while fuel-cell volumes scale.



Infrastructure Footprint and System-Level Scaling

Heavy-duty charging hubs require large grid interconnections and substation upgrades,
with vehicles occupying charging bays for extended periods. Hydrogen stations, by contrast,
can combine onsite production with delivered supply and decouple energy generation from
fueling events. Shorter refueling times enable higher station throughput and a corridor
footprint that resembles diesel-era fueling networks — an important factor for long-haul
scaling.

Strategic Implications

Battery-electric trucks and hydrogen trucks are complementary solutions, not competitors
— each solves different operating problems. In long-range, high-utilization, and
payload-sensitive segments, hydrogen increasingly delivers superior continuity of
operations, infrastructure efficiency, and network scalability — positioning itas a
cornerstone technology for decarbonizing long-haul freight without disrupting core freight
economics.

lllustrative Graphs & Comparisons

Range Comparison Across Platforms

[llustrative Range Comparison: Heavy-Duty Truck Platforms
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Energy Refill / Charging Time by Technology



lllustrative Energy Refill Time by Technology
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Payload Impact by Powertrain Type
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Illustrative Payload Impact Across Powertrain Types
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