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Key Takeaway

ICE + HVO

Battery-electric
system

Fuel cell hybrid-electric
system

Pros Cons

• The highest reduction of WTW energy 
use.

 

• Emissions-free trains operation if 
green electricity is used.

• Requires partial track electrification, in 
addition to the vehicles retrofit.

• High reduction of energy use and GHG 
emissions (~90%).

 

• Instantly implementable.

• Emission of local pollutants (NOx and 
PM).

• High price of HVO compared to diesel.

• Improved powertrain efficiency 
compared to ICE-based systems.

 

• Noise-free and zero-emissions trains 
operation at the point of use.

• Can be justified only if green hydrogen 
obtained from renewable sources is 
used.
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