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With it started with......

➢ Cut carbon emissions of all ships by at least 40% by 2030

➢ Cut carbon emissions of all ships by at least 70% by 2050
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Key considerations
Life Cycle Assessment : How much Carbon is 
produced on the whole lifecycle ?
• Method of manufacture
• Emission of pollutants during Manufacture and 

Consumption
• Need to consider Renewable Energy and Carbon 

Capture on the production side

Specific energy by weight and volume

Safety considerations : flammability, toxicity

Regulatory framework

Global availability of fuel 
bunker = 300 MT equivalent HFO in 2020

Cost  & Application

ENERGY TRANSITION TO LOWER-CARBON SHIPPING
TOWARDS 2050 – ALTERNATIVE FUEL OPTIONS



Production routes       Power -To -X

Source: Öko-Institut

➢ which X ?



Hydrogen safety

• Low temperature hazard
• High pressure hazard
• Hydrogen embrittlement
• Permeability
• High diffusivity
• Extensive flammable limits
• Low ignitability



UNDERSTANDING ENERGY DENSITY

Source: SEA-LNG

Source: Anthony Veder



UNDERSTANDING ENERGY DENSITY
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Hydrogen facts  - investments 

Shipping?



Global hydrogen demand by segment until 2050
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