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Purpose

•Take stock at recent developments to 
decarbonize shipping

•Try to assess prospects for the future

•ΝΟΤΕ: Treatment is surely not encyclopedic!



Reference

•Close to 50 years of maritime R&D (MIT, 
NTUA, DTU)

•≈16 years involvement in the IMO process

•≈16 years of R&D on shipping emissions 
(GHG and other)
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Talk overview

•Some basics

•IMO action

•EU action

•Prospects
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Basics

Shipping (maritime 
transport) carries

• ~90% of volume of 
world trade

• ~70% of value
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Maritime trade
• Source: UNCTAD
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World fleet
Source: UNCTAD

• 2022: Total fleet of seagoing 
merchant vessels amounted to 
102,899 ships of 100 GT and 
above
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Greece: No. 1 in terms of ship ownership

• Source: UNCTAD
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EU-27

MARITIME TRANSPORT

•~90% of EU’s external trade

•~30% of EU’s internal trade
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Intra EU-27 freight 

by transport mode

Source: EU Statistical Pocketbook 2022

GROWTH 1995-2020

• AIR 45.4%  

• ROAD 54.8%

• SEA 36.6%

• INLAND NAV. 14.6%

• RAIL 0.7% 
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GHG emissions from shipping
GHGs:

• CO2

• CH4

• N2O

• ~3% (road: ~20%)

• ~ 1 billion tonnes a year

Source: various IMO GHG studies
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EU 27- GHG emissions from transport

Source: EU Statistical Pocketbook 2022
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• A specialized UN agency, 
based in London, which is 
tasked to regulate shipping 

• Marine Environment 
Protection Committee 
(MEPC): the IMO 
Committee tasked to 
regulate matters pertaining 
to the environmental 
performance of shipping

What is the IMO?
International Maritime Organization
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MEPC 80

•The 80th session of MEPC 

•July 3-7, 2023 (last week!)

•Historic MEPC meeting, in terms of 
deciding how to proceed on GHGs 
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MEPC 73: Initial IMO strategy

CENTRAL 
AMBITION

• Reduce annual GHG 
emissions by ≥ 50% by 
2050  (vs 2008 levels)

• Reduce annual CO2 
emissions per transport 
work by ≥ 40% by 2030, 
pursuing efforts towards 
70% by 2050 (vs 2008 
levels) 

APRIL 2018
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Which countries opposed it?
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Which countries opposed it?
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MEPC 80 (last week) decided

•To reset the 2050 GHG target to net zero 
•The process to reach the new target
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Disturbing GHG trend

4th IMO GHG study 2020

• CO2 equivalent emissions have 
increased from 977 million 
tonnes in 2012 to 1,076 million 
tonnes in 2018 (a 9.6% 
increase). 

QUESTIONS

•What to do to reverse 
the trend?

•What to do to reach the 
2050 50% reduction 
target? (let alone go all 
the way to zero)
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Measures contemplated
• Technological

– More efficient (energy-saving) engines

– More efficient ship designs

– More efficient propellers

– Carbon capture and storage

– Alternative low or zero carbon fuels 

– Energy recuperation devices

– “Cold ironing” in ports

 

• Logistics-based
– Speed reduction

– Optimized routing

– Several others

• Market-based
– Emissions Trading System (ETS)

– Carbon Tax/Levy on Fuel

– Several others
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•Alternative, low or zero carbon fuels

•Electric propulsion

•Etc
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Market based measures (MBMs)

•Included under medium term measures.

•But only OBLIQUELY:
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How does an MBM work?

• It applies the “polluter pays” principle by 

internalizing the external costs of GHG emissions

• It induces operators and investors to adopt 

measures that will reduce GHG emissions

• These measures can be 

–Logistics-based (short run) or 

–Technological (long run)
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‘Logistics based’ MBM example

• Impose a Levy on fuel

• Induces ships to slow steam

• CO2 is a non-linear function of speed

• Slow steaming will reduce CO2 emissions
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‘Technological’ MBM example

• An MBM will induce a ship owner to buy an energy 

efficient ship, or a ship that uses low or zero carbon 

fuels

• Better do this than pay the MBM

• MBM can bridge the fuel price gap and incentivize 

the use of alternative fuels



MBMs: not new at the IMO
Prior IMO history (2010- 2013)

• 11 MBM proposals at MEPC 60 (March 2010)

• Expert Group formed by IMO Sec. General

• Feasibility study (300-page report)

• Work: May- August 2010

• Report presented at MEPC 61 (Sep. 2010)

• NO PREFERENCE FOR AN MBM

• Various discussions since then

2
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And after many discussions…
• In 2013

•MBM discussion was suspended !

2
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MBM discussion restarted
•MEPC 79 (December 2022)

•MEPC 80 (July 2023)

•Many delegations supported a levy 

•EU-27+ EC:  fuel standard + levy

2
8
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For and against a levy

For a levy

• Pacific island states (Marshall 
Islands, Solomon Islands, 
Fiji, Tuvalu, Vanuatu, etc)

• EU-27

• Japan

• International Chamber of 
Shipping

• Other shipping associations

Against a levy

• China, India, Saudi Arabia, 
Russia, South Africa, Brazil, 
Argentina

• Other South American 
countries

• Norway (is for ETS)

• USA (not in favor of any 
economic measure)

NO CONSENSUS YET



Enter the EU! 

• Upon taking office (summer 2019), the 
new European Commission President 
Ursula von der Leyen said that she wants 
shipping into the EU ETS

3
0



Enter the EU! 

• Upon taking office (summer 2019), the 
new European Commission President 
Ursula von der Leyen said that she wants 
shipping into the EU ETS

• This is the elephant in the IMO room

3
1
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• Sept. 2020
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July 2021: proposal for a Directive
• (581 pages)
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EU ETS for shipping
•The inclusion would involve: 

–100% of CO2 emissions from all intra‐EU trips

–100% of CO2 emissions in EU ports 

–50% of CO2 emissions from trips between 
non‐EU and EU ports

•CO2 emissions allowances would be purchased 
at EU carbon prices

•Phase-in period 2024-2026

•Extends to other GHGs as of 2026
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Main ETS challenges

Price uncertainty

• EU carbon price. Source: FT

Administrative burden



ΙΝFOSTRAG SYROS SEMINAR                                               14/07/2023 
36

July 2021 ii: proposal for a Regulation
• (247 pages)

Enter FuelEU

Maritime!
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FuelEU Maritime
•A parallel instrument to EU ETS

•Aims to increase the use of sustainable 
alternative fuels in European shipping and ports 
by addressing:

–market barriers that hamper their use

–uncertainty about which technical options are 
market-ready

•Is based on a Well To Wake approach

•Not limited to CO2, includes all GHGs
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Well to Tank vs Tank to Wake

• Source: SINTEF Ocean

Operational emissionsUpstream emissions
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MEPC 80 last week
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• Tradewinds

Last week’s headlines



Prospects

•Wide divergence of views

❖Many support a levy or variant

❖But some others disagree

•Interface IMO-EU: ????

•ALL IN ALL: Road to full
decarbonization foreseen to be
long
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2019 book
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THANK YOU

hnpsar@dtu.dk
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