
Welcome to the web-seminar:

Defossilization of shipping 
and CIMAC

27.10.2020

The web-seminar will start soon…

www.cimac.com



Status quo
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▪ GHG emissions from shipping globally 2012-2018: 
9.6% increase
− Share of global emissions: 2.89% in 2018

▪ Emissions from shipping projected to increase up 
to 130% in 2050 (compared to 2008)

International shipping emissions contribution of individual species, 2018



Recognition of fuel switch as biggest lever
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GHG Strategy Group - Overview
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▪ Chair: Christoph Rofka, ABB; Deputy Chair: Prof. Kangki Lee

▪ Core group continuously working since summer 2019 on several documents

www.cimac.com



The bigger picture (simplified schematic view)
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Zero Carbon pathways 1) SMR = Steam Methane Reforming
Net-zero Carbon pathways CCS = Carbon Capture & Storage / CCU = Carbon Capture & Usage

Electrons

Renewables

Mobility / Transportation

Industry / Agriculture

Heating / Cooling, 

Cooking, other needs

Heating, other needs

Industry / Fertilizer

Seasonal Storage   

(heat & electricity)

Mobility / Transportation

Global Energy Trading 

(heat & electricity)

Physical-, bio- or 
thermochemical 

conversionBiomass

Bio-
fuels



… and competition with increasing demand for nutrition – social acceptance?

1st generation biofuels (crops produced on farmland) 

▪ high land use

▪ issue of indirect land use change (ILUC)

▪ potential negative net impact on GHG emissions

▪ most 1st generation biofuels banned in EU by 2030

20,000 TEU CV

 45,000 toe/year

140 – 280 km2

average best energy crops in 

NW Europe1): 0.5 W/m2

Biofuels – availability & sustainability
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1) Best energy crops in NW Europe: 0.5 W/m2 [Sustainable Energy — without the hot air, Version 3.5.2. November 3, 2008]

2) www.transportenvironment.org/sites/te/files/2017_06_Advanced_biofuels_target.pdf, accessed September 2019

2nd generation biofuels (wastes and residues)

▪ traceability problem

▪ limited global resources; e.g. in EU 6.3 – 7.8 Mtoe of adv. biofuels in 20302) − not even 
enough to supply the targeted 3.6% for road and rail transportation in the EU



The bigger picture (simplified schematic view)
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Hydrogen – fuel pathways & efficiencies (non exhaustive)
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H2

CGH2 volume: 14.5 x HFO / 350 bar pressurization
h 88%

LH2 volume: 4.7 x HFO / -253°C liquification
h 80%

LOHC volume: 5.6 – 6.1 x HFO / unloadingLOHC loading
h 65 - 75%

syn. Methane volume: 2.3 x HFO / -162°C 
CCU (air or biomass) + methanation

h 50 - 70%

syn. Diesel volume: 1.1 x HFO
CCU (air or biomass) + Fischer-Tropsch

h 35 - 60%

Ammonia volume: 3.5 x HFO / -33°C or 7.5 bar
N2 from air + Haber-Bosch

h 70%

syn. Methanol volume: 2.6 x HFO
CCU (air or biomass) + hydrogenation

h 50 - 70%

H2

Zero Carbon pathways red = severe limitations  / orange = maturity level to be further developed
Net-zero Carbon pathways CCS = Carbon Capture & Storage / CCU = Carbon Capture & Usage
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Hydrogen – fuel pathways & investments (non exhaustive)
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20’000 TEU CV

45’000 toe/year

Investment
185 M$
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PEM 
Electrolysis

Transmission 
Distribution

Investment
> 354 M$

Investment
45 M$

Investment
354 (200) M$

Water

7.9 km2 PV

Capacity: 354 MWel

H2

Renewables

Investment
100 M$

N2 from air

Haber-Bosch

Investments indicative only

Pyrolysis

< 0.1 km2

CCS
C-sequestration

Natural Gas

Investment
250 M$



CIMAC position on GHG reduction
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▪ (Net) Zero carbon fuels = most promising energy carrier option for 
future shipping 
− ICE likely to remain major prime mover for deep-sea shipping + electrification 

and hybridization of the machinery and potentially fuel cells 

▪ H2 with a (net) zero carbon footprint as starting product for main 
future fuels 

▪ increase of operational and technical efficiencies continue to be a 
main driver to reduce GHG emissions.

▪ Biofuels → volume constraints and a potentially negative net impact 
on GHG emissions

▪ For faster uptake of (net) zero carbon fuels: production of H2with 
SMR combined with CCS or pyrolysis as an intermediate step 

▪ IMO must adopt binding measures until 2023 to phase-in net zero 
and zero carbon fuels.
− Otherwise no investment stimulated

www.cimac.com



IMO Engagement
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▪ Submission to MEPC intersessional working group on GHG as 
document “ISWG-GHG 7/5/1“ concerning agenda item 5 on 
proposals to encourage uptake of alternative low-carbon and 
zero-carbon fuels

▪ Content:
− One-pager with main message submitted by EUROMOT

− Position Paper + White Paper 1 and 2 as annexes

▪ In line with other submissions highlighting importance of well-to-
wake (w-t-w)

▪ Discussions on alternative fuels and w-t-w approach halted due 
to Covid-19

→ MEPC75 and  ISWG-GHG 7 meetings postponed and now online 
with focus on short-term measures (not zero carbon fuels)

www.cimac.com



Industry initiatives and collaboration are essential
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Supported by CIMAC

Outlook on planned work:
▪ Continue White Paper Series

▪ Overview of process efficiencies 
and well-to-wake perspective

▪ Continue engagement at IMO



Thank you for your 
attention!

View our publications here:

https://www.cimac.com/publications/index.html

For more info contact the CCS

via info@cimac.com
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The voice of the large engine industry

www.cimac.com

https://www.cimac.com/publications/index.html
mailto:info@cimac.com

