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DNV celebrates 125 years in the US

125

YEARS IN THE USA DNV

* In 1898, Hans Johansen, an experienced surveyor,
arrived in New York City.

» He was to provide surveys to the growing “iron
and steam” fleet which called at North American
ports from the St. Laurence River to the Gulf of
Mexico.

« The US office was the first for DNV outside
Europe after just 33 years of operation.

Hans Johansen, Surveyor -New York 1898
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Map Statistics Fuel Prices

Explore the development of bunkering infrastructure for alternative Get detailed insights to the uptake of alternative fusls and Explore prices for Ammonia, Methanol, LNG, bicfuels, and more in
fuels. You can also see where ships using alternative fuels and technologies on ships. Filter on ship types, region, technology and your preferred unit, and benchmark against conventional fuels.
technologies are already operating. more to create your own graphs.
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What Is the best fuel option?

Availability | Infrastructure & Maturity of Energy Price Green
Storage technology density credentials

LNG

Methanol

Hydrogen
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Strengthened IMO strategy on GHG reductions

Units: GHG emissions

Bl Emission pathway
in line with IMO's
revised GHG strategy

Bl Emission pathway

2008 as in line with IMO'’s
base year Peak as soon

as possible 2018 GHG strategy

Total: = Bus.mc.ess-as-usual
20% reduction emissions

Intensity: Emission gap

40% reduction

Fuel: Net-zero
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by 2050

Total: Well-to-wake GHG emissions; Intensity: CO, emitted per transport work; Fuel: Uptake of zero or near-zero GHG technologies, fuels and/or energy sources
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30-40% of estimated
global carbon-neutral
fuel supply by 2030




Decarbonization options
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What are our options?

-

LOGISTICS AND

Reduce energy consumption Low-carbon energy Clean up exhaust

@ 4 )

FUELS

HYDRODYNAMICS MACHINERY AFTER TREATMENT

DIGITALIZATION AND ENERGY MEASURE
Speed reduction Hull coating Machinery L"'_lG' LPG Carbon capture
improvements Biofuels and storage
Vessel utilization Hull-form Electrification
optimization Waste-heat recovery Methanol
Vessel size i i Clulule
Air lubrication Engine de-rating Hydrogen

Alternative routes Cleaning Battery hybridization Harvesting from
k >20% 5%-15% 5%-2
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Following the requirements

bio-LNG/bio-methanol

50%

2024 2027 2030 2040 2050
Operational improvement
Design efficiency improvement 8-10% 8-10% 6-10%
B30 blends 8-10% 8-10%
LNG/methanol
T

Hydrogen and...
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What Is the best fuel option?

Availability Infrastructure & Maturity of Energy Price Green
Storage technology density credentials

LNG

Methanol

Ammonia

A possible picture in 2035
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Key takeaways

More diversified fuel mix:

« Continued strong interest for LNG, increasing interest in Methanol and Biofuels

- Early developments in Ammonio and H, e
f—

« CCS and Nuclear —is there a case?

Fuel & technology cost: main deciding factor

Focus on energy efficiency & digitalization

When facing uncertainty: build your options
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By failing to prepare, you are
preparing to fail.

~ Benjamin Franklin




WHEN TRUST MATTERS

TURN UNCERTAINTY INTO CONFIDENCE -

Jan.hagen.andersen@dnv.com
+1 713 264 1640

www.dnv.com
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