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Possible ways to decarbonize maritime transport



The challenge
The dimensions of the problem
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source:  IPCC: Climate Change 2014: Contribution of Working
Group III to the Fifth Assessment Report of the IPCC, 2014 source:  DNV GL: Energy Transition Outlook 2018



The challenge
The dimensions of the problem, cont.
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source:
IMO: Third IMO Greenhouse Gas Study 2014

Paris agreement scope:
• Nationally determined contributions

to address climate change
Out of scope:

• Contributions from international
transport from shipping as well as
aviation



The challenge
Initial GHG Emissions Reduction Strategy of the International Maritime Organization (IMO)
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Relevant text from IMO Resolution MEPC.304(72): Levels of ambition
1 carbon intensity of the ship to decline through implementation of further phases of the energy

efficiency design index (EEDI) for new ships
to review with the aim to strengthen the energy efficiency design requirements for ships with the
percentage improvement for each phase to be determined for each ship type, as appropriate;

2 carbon intensity of international shipping to decline
to reduce CO2 emissions per transport work, as an average across international shipping, by at
least 40% by 2030, pursuing efforts towards 70% by 2050, compared to 2008; and

3 GHG emissions from international shipping to peak and decline
to peak GHG emissions from international shipping as soon as possible and to reduce the total
annual GHG emissions by at least 50% by 2050 compared to 2008 whilst pursuing efforts
towards phasing them out as called for in the Vision as a point on a pathway of CO2 emissions
reduction consistent with the Paris Agreement temperature goals.



The challenge
Global shipping traffic density
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Data for the full year 2017,
• All marine traffic
• Tracking of vessel positions

by satellite based on
automatic identification
system (AIS) signals

source:
https://www.marinetraffic.com/



Passenger and recreational vessels

Cargo vessels and their contribution along the value chain

The challenge
Vessel types and their contributions
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raw materials, energy carriers finished, consumer goods

Oil tankers LNG carriers

Bulk carriers

General cargo vessels

Chemical / product tankers

Container vessels

Reefers Car carriers

Cruise vessels Car ferries Pass. ferries Superyachts Large Medium-size Small

Fishing vessels



The challenge
Vessel types and their contributions – cont.
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source:  IMO: Third IMO Greenhouse Gas Study 2014



The challenge
Vessel types and their contributions – cont. 2
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source:
Johansson et al.,
Atmospheric
Environment 167 (2017)

Global assessment of
shipping emissions 2015,
• Tracking of vessel positions

by satellite based on
automatic identification
system (AIS) signals

• Route reconstruction
modelling approach

• Evaluation based on
Ship Traffic Emission
Assessment Model
(STEAM3)


























