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CIMAC GHG strategy groups' «position in a nut shell»

" (Net) Zero carbon fuels represent the most promising option for the future of
shipping

= The ICE is likely to remain the major prime mover in future marine propulsion
systems

= Hydrogen with a (net) zero carbon footprint is the starting product for the main
future fuels in shipping

= Biofuels can play a role as long as volume constraints are solved without
compromising on sustainability

= Apart from phasing-in (net) zero carbon fuels, the increase of operational and
technical efficiencies continue to be a main driver
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Biofuels — availability & sustainability

15t generation biofuels (crops produced on farmland)

. | = 4

* high land use - - 4

: . 20,000 TEU CV

issue of indirect land use change (ILUC) - 45,000 t_Jyear
= potential negative net impact on GHG emissions Iyl
= most 1%t generation biofuels banned in EU by 2030

® Y 140 — 280 km?
average best energy crops in

2"d generation biofuels (wastes and residues) NW Europe?): 0.5 Wim?

" 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

... and competition with increasing demand for nutrition — social acceptance?

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
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Hydrogen - fuel pathways & efficiencies o enaustive
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Hydrogen - fuel pathways & investments onexnaustive)
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Conclusions so far

= Various hydrogen based fuel pathways with decent maturity exist

= Competition from various industries; the right fuels will not just be available for
Shipping

= Significant upfront investments required, dominated by build up of fuel
production and supply chain

= To enable a faster reduction of GHG emissions, the production of hydrogen from
Natural Gas with CCS could pose an alternative

= The IMO must adopt binding measures until 2023 to phase-in zero and net-zero
carbon fuels, otherwise no investment in the production of these fuels can be
stimulated to have respective amounts ready for take up for the 2030 decade
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Note — Compliance Programme

The CIMAC Compliance Programme is committed to fulfilling all the requirements
provided for by competition law. Competition law violations may lead to substantial
punishment for participating companies, employees, and associations. Thus, to
protect your own personal interests, those of your company, and the overall CIMAC
activities, compliance with the existing competition rules is key. In this respect,
particularly stringent laws apply to the targeted exchange of information between
and among competing companies. In consequence, the CIMAC Compliance
Programme prohibits, among other things, the exchange of data for spécific
products or markets. Information communicated must refer to the entire company
or a general range of products. Any additional or further exchange of spegific
company data that may be relevant from a competition-law point of view.is not
possible.

For any queries, please do not hesitate to approach the responsible officer in.your
company, your contact person at CIMAC or VDMA Legal Services. Please request
your own copy of the CIMAC Compliance Programme.
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