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GHG emissions from international shipping, IMO-target:

50% CO,e-reduction from 2008 to 2050

Mt CO.elyear

2008

B Business-as-usual

Il IMO-target 2050

Reduction
to achieve
minimum
ambition

2) Statkraft



Norwegian Shipowners’
Association more
ambitious

50% 50% reduction by 2030
E Only zero emission vessels from 2030
&=, Climate neutral 2050

@& International ban from 2050
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Erna Solberg fikk overlevert Rederiforbundets klimastrategi av Harald Solberg,
administrerende direktor i Rederiforbundet. Strategien ble lagt frem i Oslo i dag.

Norsk skipsfart klimangytral innen 2050

Skipsfarten stér for 2,2 % av de globale klimagassutslippene. N4 vil norske
rederier ga foran og ta lederskap i kampen mot klimautfordringene. Innen 2050
er malet at hele den norske fliten skal vaere klimangytral.

Parisavtalens mél er & begrense global oppvarming til 1,5 grader. FNs klimapanel gir oss ti ar
pa & halvere klimagassutslippene og mener de mé& ned til null innen 2050. Klimaendringene
maé tas pé alvor. Skal vi lykkes i & bremse effekten, ma vi omstille oss raskt.

Fire offensive klimamal
| regi av Norges Rederiforbund har norske rederier tatt grep ved & vedta fire ambisigse mal




Low or zero-emission alternatives

Batteries Liquid hydrogen Compressed hydrogen

Green ammonia
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Requirements for future shipping fuels

CO2-reductions

* LNG insufficient, * Batteries only short haul * Bio resources limited
SR T RO * Compressed hydrogen a * Green fuels require much
bit longer renewable power
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Requirements for future shipping fuels

* Liquid hydrogen safety * Charging and hydrogen * Green solutions closing
challenges: cold, heavy, infrastructure missing up on fossil
U EE SRl * Ammonia big, but not * Liquid hydrogen vs

* Liquid ammonia easier made for shipping (yet) ammonia?
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Ammonia:

The cheapest high energy-density, zero emission fuel

Production cost
Plant gate, EUR/MWh (LHV)
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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

International transport ammonia vs. local production
EUR/MWh

International distribution chain Local production
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Source: Statkraft analysis, IEA, BNEF, IHS Markit, Royal Society. Prices shown are in EUR/MWh Low Heating Value — Statkraft



Green ammonia - high potential market

Fertilizer Shipping Export and storage

N o Y

* Replacing 170 million tons * IMO-targets: global potential * Export and store energy
of grey ammonia globally for 950 million tonnes . Difficult to forecast size of
* 0.5-1.3 million tonnes for exports, current LNG traded
offshore supply ships in market is around 1000
Norway million tonnes
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Norge - solid basis for grgnt hydrogen og ammoniakk
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Green ammonia as
long haul shipping fuel
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One of the world’s leading
renewable energy companies

Statkraft
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