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Next Port of Call: the Sustainable Ship 6

* - = Climate protection and adaptation
GREENHOUSE GASES . .
(CO2, N20, CHg, HFCs, PFCs, SF6) = Pollution prevention and control
ACIDIFYING SUBSTANCES _ . = Circtlar Economy and biodiversity

(NOX, SOX, NH3,) - _ .
. = Provide excellent opportunity for
. . European high-techshipbuilders to
" re-enter lost'market segments

PARTICULATES OZONE PRECURSORS
(PM10) .—‘N 0X, VOCS)

CHEMICALS

HARMFUL SUBSTANCE BALLAST
IN PACKAGED FORM : G/
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Options for Emission Reduction und Climate Neutrality

= Several options for GHG emission reductions are available
= to be combined in order to fulfill sustainability goals and mitigate the energy crisis
= e4ships addresses all options with a holistic approach

Technical Direct Use of
Energy Efficiency Renewable Energy

Alternative Fuels Operational

Energy Efficiency
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ed4ships: Combining Energy Efficiency with Fuel Flexibility 6

= e4ships R&D projects and full scale demonstrators utilize different...

..Primary fuels ...Outputs
Reformer Fuel Cell
Methanol o Power
D Hydrogen HH IV % Cooling
Natural gas @ Heat
. Air =—> — Steam
Automotive N—p @ Fire protection

= reaching maturity for commercial application at sea and on inland waterways:

Technical services Cabins Kitchen Laundry Technical services Kitchen Cabins  Technical services
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Car ferry/Cruise ship Multi-Purpose-Vessel Yacht
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IMO Initial GHG Strategy is not the benchmark ﬁ

International Maritime Organization defines mandatory goals
for specific CO, emissions per transport work

and strives for halving absolute emissions until 2050 and

to phase them out by 2100. INTERNATIONAL
" . . . . o MARITIME
= Initial Strategy is under review in order to increase ambitions and ORGANIZATION

to complement it by Market-Based Measures (MBM).

50% reduction in

Consensus building is extremly difficult, due to diverse interests o
absolute emissions

and special interest groups.
the carbon-intensity

D _ e M
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IMO Interim GHG Strategy — Acting Forces 6

= 175 Member States, 150+ IGO and NGO, 6 languages, lowest common denominator...
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nology: Emission Reduction and Climate Neutrality 6

95-50%
Fleet up to 79%
anageent 1-10% 2-50%  Extensive speed
e d’ o Concept, optimization
el Voyage speed and
Incentives optimization capability
5-15%
Power and
propulsion . @ urto100%
systems . I W Sails
. 80-100%
_ 35% 90% Hydrogen and a Hull and
50-90% Bio-LNG/LPG Bijofuel 3rd other synthetic 1-10% superstructure
Full electric generation fuels

Energy
management I

Source: IMO Leaflet —
Action on GHG Emission
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Maritime Technology: Emission Reduction and Climate Neutrality 6

5-50%
Fleet
3 management, 1-10%
: logistics and Voyage
i incentives optimization

Technical . L " | |~ TR —— o .
Energy J: i H:m:nmz:‘ _ -i M— Technical

SUVENOINNN NN Yo T L D I . T L B Energy
Efficiency

-

80-100%
35% 90% Hydrogen and -
50-90% Bio-LNG/LPG Biofuel 3rd  other synthetic 1-10%
Full electric generation fuels Energy
management &)

Source: IMO Leaflet —

Action on GHG Emission
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Maritime Technology: Emission Reduction and Climate Neutrality 6

Operational
Energy
Efficiency

Technical y T L

Energy i B | T ] iy TeCh N iCaI
Efficiency Energy
Efficiency

- 80-100%

0 90% Hydrogen and .
50-90% Bio-LNG/LPG Biofuel 3rd  other synthetic (RS
Full electric generation fuels Energy

Efficiency @

Source: IMO Leaflet —
Action on GHG Emission
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ology: Emission Reduction and Climate Neutrality 6

5-50%
S up to 7%
| AnageraeHt 1-10% 2-50%  Extensive speed
L R ’ -10% Concept, optimization
l ciiEs et Voyage speed and
Ce———— Incentives optimization capability

5-15% —

Power and i | : N  a

propulsion T T up to 100%
SYSIOITS (R o — — | S — Sails

==

. Hull and
Alternative Fuels 1-10% superstructure

Energy
management I

Source: IMO Leaflet —
Action on GHG Emission
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ed4ships Innovation Cluster: translating R&D into regulations 6

= Results of demonstration projects are consolidated in e4ship mirror groups and submitted to IMO

Live Video
We need an
Acceleration Plan
for Alternative Fuels

P
WMODERATOR - Frodrk Maag r'_'_'_ JHAIR MEPG -JAPAN- Hid

The draft GHG _ ...but not yet the giant
measure is just a o leap for mankind
small step for IMO... &, N0 necessary for effective
. | climate protection.

EMNGLISH :
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Appropriate Regulations for Alternative Fuels — still a long way to go... 6

recommendatory

currently applied still missing

or underway

HFO / MDO / MGO Extension to existing Life-cycle

Climate Change

MARPOL = LNG ships and ship operation: Assessment
EED|: = new ships = LPG = EEXI = e-.FueIs
C CO, only Methanol / Ethanol = ClIl = Biofuels
= TtoP only E (SFC) = SEEMP Il other GHG
: = LF Diesel = Ammonia
Shlp Safety ; [INF((;//QAI\?(;) e = LPG = Carbon Capture
SOLAS = Methanol / Ethanol Hydrogen and Storage
|IGF Code = Fuel Cells (CCS)
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ed4ships Innovation Cluster: IMO Regulatory Milestones 6

= |IGF Code — International Code for the Safety of Ships using Gases or other Low-flashpoint Fuels

Review and Unified Interpretations ] xs'g.}/CirCfmtzr: _Slnftetrimf oh
idelines for the Safety of Ships
U:ing Methyl/Ethyl Alco?:ol as Fpuel
E;ASL?EJIL/TE%C?; Ei%)\%va}r]etlfri[t% IISar’:iig 2 S
,
%////////////% = Acceleration Plan for
W Alternative Fuels

Parallelization of regulatory
development!

2011 2012 >2013 D 2014 D 2015 D 2016 D 2017 ) 2018 D 2019 »2020 D 2021 D 2022 ) 2023 ) 2024 ) 2025 ) 2026 D 207 D 2028 D 2029 D200 4
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From International Maritime Organization, London, Albert Embankment... 6
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Ambitious EU Climate Change Mitigation Goals

EU attempts to become climate neutral until 2050 and to reduce
by 55% already until 2030;

= This agenda has a different reference and is not shipping specific.

EU currently operates according to the motto ,a lot helps a lot* and
produces an increasing number incompatible instruments.

net zero

net GHG emission climate neutral

reduction

B P
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»Fit for 55“ Package and Taxonomy-Regulation

Legislative package to implement the EU ambition to >

reduce European GHG emissions by 55% until 2030 o o Ommesxa g

Instruments with shipbuilding significance: o <o S e

= Fuel quality standard — FuelEU Maritime o ‘:.i'.-.?“:f'm ‘

= Sustainability criteria and Green ship finance — "N\ aoso =2 e
Taxonomy-Regulation (EU) 2020/852 and € e P % cmate 2k foeo
related Delegated Regulations by COM o iy R e

= Introduction of CO, pricing in shipping — | i{: o e —
Emission Trading System (ETS) W ¢ n » o e s

Problems: (over-)ambitious, incompatible, disconnected! ey
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FuelEU Maritime — the Future Fuel Standard

Regulates and enforces fuel quality:

Continuos reduction of GHG intensity [CO2,,/MJ]
phases-out fossil fuels

Holistic well-to-propeller assessment (LCA)
incl. ,greenwashing” of electric mobility

Mandatory onshore power supply or use of zero-
emission technology for (at least) container and
passenger vessel

Fuel quality bonus for sail-assisted ships

Goals can be achieved by blending, pooling and more.

More ambitious pathway is be expected that soon
call for the use of best e-fuels and fuel cells.

wtw CO2eq/MJ

100

fossil

Baseline 2025

2030

2035

2040

2045

2050
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Taxonomy Criteria for Green Finance 6

= Technical Screening Criteria (TSC) to define sustainable shipbuilding and shipping

, Production
Innovation (Ship) Operation

Aid = (Investment i
(Aid) inance Aid) (Aid)

Sample Criteria defining a Significant Contribution (SC) to: Climate change  § 4 Climate

= Climate Mitigation: zero direct (tailpipe) CO, emissions or miesten L ZZ‘Z;?:tion NS
climate neutral fuels (LCA) with GHG intensity -80%

: : . . é \ )
. PQIIu’Flop Prevention: zero tailpipe emissions SOx, NOx, PM Sustainable use g @) | | Circular economy
with limited use of Exhaust Gas Cleaning Systems (EGCS) of water & 0 k.
marine sources
= Proposed exclusions: | J U
= transport of fossil fuel (climate protection) as well as beef, soy, ( N\ (0 )
nuclear waste (pollution prevention) Pollution - Healthy v
: : : : prevention ecosystem v
= Cruise ships and yachts, considered to be generally not sustainable
AN
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...to Strasbourg, Palais du Rhin
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Safe and Competitive Decarbonization for European Leadership 6
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Continue to utilize e4ships and
launch additional innovation projects!

Dr. Ralf Soren Marquardt

Verband fur Schiffobau und Meerestechnik e.V.
Slomanhaus, Steinhoft 11

20459 Hamburg

marquardt@vsm.de
www.edships.de




