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Maersk´s fleet consumes 11 million tonnes of fuel 

oil per year and emit 0.1% of global GHG emissions

The climate challenge in shipping is huge
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Ireland CO2 Emissions - Worldometer (worldometers.info)

Equal to CO2e emissions of 

Ireland (~33 mill tpa)

Kiln Interactive Map of Global Shipping (businessinsider.com)

Container: yellow

https://www.worldometers.info/co2-emissions/ireland-co2-emissions/
https://www.businessinsider.com/map-of-global-shipping-interactive-2017-12?r=US&IR=T
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2008 2030Today 2050

Net 

ZERO 

CO2

Our decarbonisation targets

A.P. Moller - Maersk accelerates Net Zero emission targets to 2040 and sets milestone 2030 targets | Maersk
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https://www.maersk.com/news/articles/2022/01/12/apmm-accelerates-net-zero-emission-targets-to-2040-and-sets-milestone-2030-targets
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2008 2030Today 2050

Net 

ZERO 

CO2

Our decarbonisation targets

2040

50% 
Red. pr container 

transported 

(2020 baseline)

35 - 50%
Absolut reductions 

(depending on 

growth) – ocean only

All future Maersk-owned new-

buildings will be prepared to sail on 

carbon neutral fuels 

Terminals: ~70% absolute reduction of 

greenhouse gas emissions

Air: Min. 30% of cargo transported 

using Sustainable Aviation Fuels  

Warehouses/depots: Min. 90% green 

operations

Our targets will be aligned with a 1.5°C 

pathway as defined by SBTi for the 

maritime transport sector.   

A.P. Moller - Maersk accelerates Net Zero emission targets to 2040 and sets milestone 2030 targets | Maersk
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https://www.maersk.com/news/articles/2022/01/12/apmm-accelerates-net-zero-emission-targets-to-2040-and-sets-milestone-2030-targets


Transition in 13 years ?!
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Transition of shipping has been done before

History and Transition of Marine Fuel (mol-service.com)

MS Selandia was one of the world's first large transoceanic diesel-driven ships, and 

at her first appearance many people were confused because she was "smokeless"

Decarbonisation of Maersk and shipping

Diesel replaced by cheap heavy fuel oil

Rapid transition to diesel from coal 1912

1950

2023

2040

MS Selandia, Copenhagen, 1912

https://www.mol-service.com/blog/transition-in-ships-fuel
https://www.thevintagenews.com/2017/01/31/ms-selandia-was-one-of-the-worlds-first-large-transoceanic-diesel-driven-ships-and-at-her-first-appearance-many-people-were-confused-because-she-was-smokeless/


Classification: Internal

Drop-in fuelsEnergy efficiency
New ships

(+methanol)

Projected    

2030

Baseline

2020
2040

How do we intend to reach our longterm reduction targets?

19 dual fuel ships ordered to date

e/bio-methanol
+ Pyro/HLT?

+ Ammonia?

+ (H2?)

+ negative emissions

25 dual fuel methanol ships ordered to date
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Water + 

power

Hydrogen-derived 

Future Fuels

Poor fuel quality

Great scalability – no carbon

Unknown emissions

Safety (!)

Regulation (!)

OK fuel quality

Carbon dependency  (!)

Low emissions (CO2 must be balanced)

Handling is known

Proven onboard technology

Perfect fuel for fuel cells

No carbon dependency 

No emissions (!?)

Difficult handling and safety

Onboard storage (!)

Hydrogen 

as fuel?

Nitrogen

Water + 

power

Water + 

power
CO2

Ammonia 

as fuel?

Methanol 

as fuel?

(+         ?)
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(other options: e-methane, e-DME, e-diesel, e-ethanol, …)
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Milestone: Maersk launches methanol-powered feeder in bold move 

toward carbon neutrality - Offshore Energy (offshore-energy.biz)

Morten Bo Christiansen: The first-ever cargo 

ship powered by green fuel | TED Talk

Methanol ships – first of many delivered
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https://www.offshore-energy.biz/milestone-maersk-launches-methanol-powered-feeder-in-bold-move-toward-carbon-neutrality/
https://www.ted.com/talks/morten_bo_christiansen_the_first_ever_cargo_ship_powered_by_green_fuel
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European Energy takes first step into large-scale 

commercial Power-to-X - European Energy

https://www.tvsyd.dk/aabenraa/det-groenneste-liv-er-i-

aabenraa-her-ligger-landets-stoerste-solcellepark
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https://europeanenergy.com/2023/06/02/european-energy-takes-first-step-into-large-scale-commercial-power-to-x/#:~:text=The%20Power-to-X%20facility%20in%20Kass%C3%B8%20will%20produce%20e-methanol%2C,role%20as%20a%20first%20mover%20within%20the%20field.
https://www.tvsyd.dk/aabenraa/det-groenneste-liv-er-i-aabenraa-her-ligger-landets-stoerste-solcellepark
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New fuel-producing company: C2X

Maersk Owner APMH to Make Green Methanol Shipping Fuel - Bloomberg
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C2X (c2xglobal.com)

https://www.bloomberg.com/news/articles/2023-09-14/maersk-owner-apmh-to-make-green-methanol-shipping-fuel#xj4y7vzkg
https://www.c2xglobal.com/


Green Drop-in fuels Green Methanol

Processes                                                                  Processes

Products                                                                      Product

Biooils vs methanol
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Biodiesel?
Fatty Acid Methyl Esters, FAME

Maersk hits choppy waters in quest for more UCO feedstock | Biofuels International Magazine (biofuels-news.com)

…Yes and No
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https://biofuels-news.com/news/maersk-hits-choppy-waters-in-quest-for-more-uco-feedstock/


E-fuels

Pathways from biomass
Pyrolysis and HTL  for drop-in fuels

Pyrolysis and HTL

Drop-in fuels Bio-methanol

Anaerobic digestion

Bio-ethanolBio-gas

Fermentation

ReformingMethanol synthesis

Existing ships New ships

+Lignin

Upgrading

CO2

E-fuels

Bio-

char

Low quality

Alcohols with low flash pointsFuels with diesel-like properties

Gasification

Fischer-Tropsch

(too)

high quality

CO2

E-fuels

Biomass
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Why is pyrolysis complicated?
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Low 

energy/hydrogen 

consumption

Low carbon-yield

High 

energy/hydrogen 

consumption

High carbon-yield

+ alcohol to form 

esthers

+ hydrogen

Catalytic fast pyrolysis 
(in-situ CFP)

Co-processing in refinery 
hydro treater

Catalytic hydropyrolysis 
(CHP)

High pressure H2

Catalyst added
O removed as CO2

Catalyst added

O removed as CO2

Catalyst + H2

O removed 
as H2O

Catalyst + H2

O removed 
as H2O

+

-

Solvolysis High pressure 
alcoholFischer-

Tropsch

Novel upgrading with alcohols
(liquid batch process)

Low pressure 
alcohol

Catalytic conversion in 
condensed phase

+

Pyrolysis/ HTL

(bio-crude)
Dedicated hydrotreating of 

bio-crude

Gasification  
(syngas)

Biomass

Thermal 

conversion
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Difficult oil quality
...is nothing new to Maersk

We are used to utilize poor quality oil!

➢ HFO: High viscosity, sulfur, impurities, aromatics, acidity, ...

Few hard requirements for new drop-in fuels:

➢ Flash point: Above 60˚C 

➢ Miscibility: Prefered fully miscible in HFO

➢ Stability: At least 9 months storage

➢ Pour point: Below 30°C

wikipediaHFO
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https://upload.wikimedia.org/wikipedia/commons/6/6a/Residual_fuel_oil.JPG
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Typical test procedure:

➢ Results from biocrude developer or producer

➢ 1st sample: ISO 8217 test for first evaluation (~1 L oil needed) 

➢ 2nd sample: Miscibility test for use with existing fuel types (~1 L)

➢ 3rd sample: In-house durability testing in ‘injection rig’ (~200 L)

➢ Engine testing on a vessel: >1000 tonnes (100 tonnes for B10 testing)

Testing fuels in Maersk
A specification is not enough
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Viability status – Main parameters

❑ Sustainability    ❑ Regulation

❑ Price levels (incl. outlook) ❑ Bunkering/infrastructure 

❑ Availability & scalability ❑ Ship CAPEX & OPEX

❑ Safety ❑ Properties
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Viability status – METHANOL

❑ Sustainability    ❑ Regulation

❑ Price levels (incl. outlook) ❑ Bunkering/infrastructure 

❑ Availability & scalability ❑ Ship CAPEX & OPEX

❑ Safety ❑ Properties
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Viability status – biooils from pyrolysis and HTL

❑ Sustainability    ❑ Regulation

❑ Price levels (incl. outlook) ❑ Bunkering/infrastructure 

❑ Availability & scalability ❑ Ship CAPEX & OPEX

❑ Safety ❑ Properties
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1. Scaling production of affordable green methanol fast enough (short term)

• Scaling renewable energy and H2 production fast enough → subsidies & partnerships with suppliers

• Securing access to affordable biogenic CO2 or DAC → accelerate clarification of e-ammonia as potential fuel

2. Identifying (and executing fast enough) a fuel solution for decarbonising the existing fleet

• Pyrolysis/HTL oils looks promising but at low TRL → work with technology developers on solution

3. Having a continued increase in customers being willing to pay premium (long term)

• We do see large growth in interest from customers, but to get all onboard → work closer with customers

4. A regulatory level playing field (short/medium/long term)

• Introducing a world wide carbon tax fast enough → work closer with regulatory actors

Challenges – for decarbonizing shipping fast enough



Thanks!
jacob.zeuthen@maersk.com

Jacob Hjerrild Zeuthen

Maersk Energy Transition

…so far the challenge is not the chicken 

but rather to get enough eggs


