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Business-as-usual IMO-target 2050

GHG emissions from international shipping, IMO-target:

50% CO2e-reduction from 2008 to 2050
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50% reduction by 2030

Only zero emission vessels from 2030

Climate neutral 2050

International ban from 2050

Norwegian Shipowners’ 

Association more 

ambitious

www.rederi.no/rapporter/



Low or zero-emission alternatives

Batteries Liquid hydrogen Compressed hydrogen

Biofuel / LNG Green methanol Green ammonia



Requirements for future shipping fuels

CO2-reductions

• LNG insufficient, 

especially well-to-wake

Energy density

• Batteries only short haul

• Compressed hydrogen a 

bit longer

Resource availability

• Bio resources limited

• Green fuels require much 

renewable power



Requirements for future shipping fuels

Safety

• Liquid hydrogen safety 

challenges: cold, heavy, 

toxic and explosive

• Liquid ammonia easier

Infrastructure

• Charging and hydrogen 

infrastructure missing

• Ammonia big, but not 

made for shipping (yet)

Economy

• Green solutions closing 

up on fossil

• Liquid hydrogen vs 

ammonia?



Ammonia:

The cheapest high energy-density, zero emission fuel

Production cost Storage cost Transport cost

Plant gate, EUR/MWh (LHV)
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Sources: Statkraft analysis, IHS Markit, Bloomberg New Energy Finance, IEA, US DOE, Sintef
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Low storage and transport costs allows for 

economic shipping over long-distances

• Shipped ammonia converted to hydrogen 

can be competitive with locally produced 

hydrogen when power price difference is 

significant

• Shipped ammonia used directly requires 

a much lower power price differential to 

be competitive

Green ammonia can be 

an effective, clean 

energy carrier and allow 

for international trade
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Source: Statkraft analysis, IEA, BNEF, IHS Markit, Royal Society. Prices shown are in EUR/MWh Low Heating Value



Green ammonia - high potential market

Fertilizer

• Replacing 170 million tons 

of grey ammonia globally

Shipping

• IMO-targets: global potential 

for 950 million tonnes

• 0.5-1.3 million tonnes for 

offshore supply ships in 

Norway

Export and storage

• Export and store energy

• Difficult to forecast size of 

exports, current LNG traded 

market is around 1000 

million tonnes  



Norge - solid basis for grønt hydrogen og ammoniakk

UTSTYR ENERGI AMMONIAKK SKIPSVERFT REDERI



• Relatively easy to handle 

• Less safety issues than 

alternatives

• Existing infrastructure

• Lowest cost 

• Great opportunity for Norway

Green ammonia as 

long haul shipping fuel



One of the world’s leading 

renewable energy companies



statkraft.com


