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| — Introduction: IMO and climate change
What is the International Maritime Organization (IMO)?

Article 1 alinéa a of the Convention on the International Maritime Organization,
as amended in 1975

To provide machinery for cooperation among Governments in the field of
governmental regulation and practices relating to technical matters of all
kinds affecting shipping engaged in international trade, and to encourage the

general adoption of the highest practicable standards in matters concerning
maritime safety and efficiency of navigation, [the prevention and control of
marine pollution from ships; and to deal with legal matters related to the
purposes set out in this Article]

Centre de Droit Maritime et Océanique - Nantes Université
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| — Introduction: IMO and climate change
What is the impact of maritime transport sector ?

UNCTAD — Review of

In case of inaction, =

(o)
Maritime Transport 17% of the global CO2

emissions in 2050

2023
<
Pour chaque TONNE i 5 5 -
de marchandises transportées Un navire émet Un train émet Un camion émet
sur un kilométre 12 gde COZ 14 g de C02 76 g de C02

Research and trafic, 2013
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| — Introduction: IMO and climate change
What are the competence of IMO regarding climate change?

.’.‘.
|
Articles 1 alinéa a i MULTILATERAL

et 3alinéasaetb

United Nations Convention on the Law of the Sea (with an-
nexes, final act and procés-verbaux of rectification of the

No.4214. CONVENTION ON THE INTERNATIONAL MARITIME ORGANIZA- final act dated 3 March 1986 and 26 July 1993). Con-
TION.* DONE AT GENEVA ON 6 MARCH 1948 cluded at Montego Bay on 10 December 1982

Authentic texts: Arabic. Chinese, English, French, Russian and Spanish.

Registered ex officio on 16 November 1994,

Articles 194, 211,

2 & 212 et 222
‘k A
[emaas e 5] \

KYOTO PROTOCOL TO THE UNITED NATIONS FRAMEWORK
CONVENTION ON CLIMATE CHANGE, 1997

UNITED NATIONS FRAMEWORK CONVENTION

ON CLIMATE CHANGE, 1992 8-

“ ‘
06/2024 Centre de Droit Maritime et Océanique - Nantes Université ‘ 6
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| — Introduction: IMO and climate change
What is the first step of IMO actions regarding climate change?

2018 Initial IMO Strategy on Reduction of
GHG Emissions from Ships

Carbon Key GHG

intensity: emissions:

ta rgets 50% in 2050 Marine Environment Protection Committee
(MEPC) 72

40% in 2030 /
70% in 2050

Centre de Droit Maritime et Océanique - Nantes Université
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| — Introduction: IMO and climate change
What are the actual ambition of IMO?

“Well-to-wake”

GHG emissions:
net zero in 2050

“Well-to-tank”
+

“Tank-to-wake”

Uptake of zero or

near-zero GHG
Carbon intensity: emission technologies,

40% in 2030 fuels and/or energy
sources: 5-10% in 2030

CH4 and N20 in
addition of CO2,
by CO2
equivalent

€1[€]

ChECking emissions:

70-80% en

(€13 [€]
emissions:

20-30% en 1
2030 pOI nts 2040

Centre de Droit Maritime et Océanique - Nantes Université
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| — Introduction: IMO and climate change
What is MARPOL Convention?

International

Convention for the e : Air quality
e R Annex V| — Prevention of

. Air Pollution from Ships,
i 1997 2

Ships (MARPOL) e 4 .
1973 ’
" ./9

Pollution from

s
]
=4
Climat change ————
g i’{" o o Tt 9 Scrubbers

Global 0.5%(2020) Yes
0O 0.5% global limit (MARPOL, 2020) Sulphur ECA 0.1% Yas
W 0.5% EU Sulphur Directive limit (2020)
W 0.1% Emission Control Area limit (MARPOL) EU 0.1% in all ports QDGMOOD restlrir:ted
M 0.5% local limit (Hong Kong, China) * L ECHT COUIEaE

* Note that China and Hong Kong may go i S Koackcc
down to 0.1% before 2020 argas
California 0.1% within No, only through
24 nm research examption

loannis Mallidis, Stella Despoudi, Rommert Dekker et Dimitrios Vlachos, « The impact of
sulphur limit fuel regulations on maritime supply chain network design », Article, 11/2020
Centre de Droit Maritime et Océanique - Nantes Université
06/2024 q
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| — Introduction: IMO and climate change
What are the key energy efficiency measures?

l (&) P

ORGANIZATION

Addressing climate change
Over a decade of regulatory action to cut GHG emissions from shipping

* Review of short-term
« Revised procedure on 2023 IMO_Strategy measure
C i assessment of impacts on reduction of A | of basket of Net-zero GHG
ommittee outputs o eites GHG emissions Spprovaiotbassetiol emissions by or
" é’(‘)r:s-i_d—(;;ation of Friids from ships mig-terim measuies around, i.e.,
: term measures + LCA guidelines * 40% reduction of CO, per Glose to, 2050
Energy efficiency =y S
requlations Biofuels circular transport work o
fo?shi s: EEDI Initial IMO Strategy on « 5% uptake of zero-emission fuels,
ook SEpE'.VIP reduction of GHG Short-term Comprehensive striving for 10%
DCS regulations emissions from ships measure: EEXI, Cll impact - Indicative checkpoint: 20%
assessment reduction of the total annual GHG,
1 striving for 30%

EEDI Phase 3 for certain
ship types

Implementatlon . Fuel consumption 47 IMO EEXI survey Indicative checkpoint:
report to DCS GHG Study 70% reduction of the
GHG Study Eolieck " total annual GHG,
ollection of striving for 80%
EEDI and SEEMP carbon intensity 9 0
Aggregated data (Cll) for
results of the existing ships
i 2019 fuel ¥
Gl MM EhEs consumption 4
dence-base EEDI Phase 1 | , CEEDIPhase2 data \
decision making
o - - EEDI phase 3 for remaining b
g Jl ) )N ship types k\‘

Internationale Maritime Organization (IMO)

Centre de Droit Maritime et Océanique - Nantes Université 10
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| — Introduction: IMO and climate change
What is the Energy Efficiency Design Index (EEDI)?

06/2024

EE D I ENERGY EFFICIENCY DESIGN INDEX
IMPROVING THE TECHNICAL

PERFORMANCE OF NEW BUILD SHIPS ™

MORE ENERGY
EFFICIENT @

Wi
(S

DIFFERENT GOALS THE LARGEST
FOR DIFFERENT CONTAINER SHIPS
TYPES OF SHIPS,

Internationale Maritime Organization (IMO)
Centre de Droit Maritime et Océanique - Nantes Université
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| — Introduction: IMO and climate change
What is the Energy Efficiency Existing Ship Index (EEXI)?

06/2024

EEXI

EMERGY EFFICIENCY EXISTING SHIPS INDEX IMPROVING
THE TECHNICAL PERFORMANCE OF EXISTING SHIPS

to calculate their ONE-TIME
ENTERED CERTIFICATION
INTO FORCE

“I‘

MPROVE REVIEW THEEFFECTIVENESS
THE carson  [igl]

INTENSITY

@
T 9

Centre de Droit Maritime et Océanique - Nantes Université
Querel Morgane
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| — Introduction: IMO and climate change
What is the Ship Energy Efficiency Management Plan (SEEMP)?

Feopafpr S Holl

Part | : Ship Energy Efficiency Management Plan — 400GT - &
2013

Part Il : IMO ship fuel oil consumption system (DCS) -5
000 GT - 2019

Part lll : carbon Intensity Indicator — 5 000 GT — 2023

Energy Efficiency Measures

MeSeaTime, Capt Rajeev Jassal

Centre de Droit Maritime et Océanique - Nantes Université
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| — Introduction: IMO and climate change
What is the IMO ship fuel oil consumption system (DCS)?

SEEMP Phase Il

Data collection system

Ship above 5 000 GT

2019

Det Norske Veritas (DNV)

Centre de Droit Maritime et Océanique - Nantes Université
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| — Introduction: IMO and climate change
What is the carbon Intensity Indicator (ClI)?

CARBON INTENSITY INDICATOR
(Cll RATING)
IMPROVING THE OPERATIONAL PERFORMAMNCE OF EXISTING SHIPS

tki_f). ﬁ IMPROVETHE Eihn‘ﬁ'ﬁ' —

INTENSITY OF EXISTING SHIPS
A CARBON INTENSITY mdsblevmcha fuum 1809

RATING IS5 ASSIGNED §=-
TOTHE SHIP, FROM ATOE E_

>

CORRECTIVE ACTIONS, o= INTO EFFECT

A PLANOF ENTERED

Internationale Maritime Organization (IMO)
Centre de Droit Maritime et Océanique - Nantes Université
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| — Introduction: IMO and climate change
What is the maritime transport sector?

Global
activity

Technical
constraints

06/2024

Economic

impacts
Impacts on

society

Operational
constraints

Marine Atmospheric
pollution pollution

Centre de Droit Maritime et Océanique - Nantes Université
Querel Morgane
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Il — Integration of
economic maritime ’
transport sector

-

transportsectar—
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Il — Integration of economic maritime transport sector challenges into IMO

regulations
How much cost of a ship?

Long term

Depending of investment
ship
caracteristics

Shipbuilding,
retrofit and
maintenance

Centre de Droit Maritime et Océanique - Nantes Université
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Il — Integration of economic maritime transport sector challenges into IMO

regulations
How is visible the economical importance of maritime transport sector?

* 80% of world trade in

Maritime
jobs

value
Impact on global and * 90% of world trade by
States GDP - volume

UNCTAD — Review of

Maritime Transport
2023

+ 12 million tonnes of Basic necessities

goods per year

Centre de Droit Maritime et Océanique - Nantes Université
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Il — Integration of economic maritime transport sector challenges into IMO

regulations :
How maritime transport sector decarbonization will cost?
THE WORLD BANK

By shipowners to
renew their fleets

S2.2
trillion

About $1 trillion To develop zero-
to $1.4 trillion carbon fuel to reduce
between 2030 — GHG emissions by at

to 2050
© least 50% by 2050

About S1.4

Full trillion to .
decarbonization of $1.9 trillion — "O;r]lli\; lrila/c;;?
the sector by 2050

Centre de Droit Maritime et Océanique - Nantes Université

06/2024 Querel Morgane
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Il — Integration of economic maritime transport sector challenges into IMO

regulations
How are integrated the economic maritime transport challenges into IMO
regulations?

* SEEMP to DCS to ClI To involve to stakeholders to
. e EEDI/EEXI phases anticipate regulations and
t| m eta b | es e IMO Strategy planned measures invest in green solutions

Progressive

Periodic e 2026 for Short-term measures Tointegrate lesson learned
from the measures application

reVi ews * 2028 for the IMO Strategy and scientific advances

Centre de Droit Maritime et Océanique - Nantes Université
Querel Morgane

06/2024
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Il — Integration of economic maritime transport sector challenges into IMO

regulations
How are integrated the economic maritime transport challenges into IMO
regulations?

I Mpda Ct e Before the adoption of any measures :
p e Consideration of "disproportionately To protect developing States,

assessment negative impacts" in particular SIDS & LDC

e To limite "disproportionately negative
M B M use Of impacts" To support States &

e To support R&D stakeholders decarbonation

revenues  To ensure a just and equitable transition

Centre de Droit Maritime et Océanique - Nantes Université
Querel Morgane

06/2024
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Il — Integration of economic maritime transport sector challenges into IMO

regulations
What are the options for a market-based-measures (MBM)?

International Maritime

Sustainability Funding and
Reward (IMSF&R)

All included
support to
States &
stakeholders

Emissions Trading System

(ETS)

Centre de Droit Maritime et Océanique - Nantes Université

06/2024 Querel Morgane
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Il — Integration of economic maritime transport sector challenges into IMO

regulations
What is IMO calendar for further actions?

2030

2024 2025 2026 2026
Report of Adoption Short-

2027 2028
Entry to

force of IMO Checkpoint

mid-term of mid- term Fifth IMO
measures
term MEERNSIES GHG

impact ot |
assessment EENIES revision stuay

(target -
20-30% en
2030)

mid-term Strategy
EENIES revision

Centre de Droit Maritime et Océanique - Nantes Université

06/2024 Querel Morgane
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(IMO) and climate
change

Centre de Droit Maritime et Océanique - Nantes Université
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Il — Integration of technical maritime transport sector challenges into IMO

regulations
What are the technical contraints of maritime transport sector?

Bulk carriers, tankers,
container ships, ro-ro,
cargo ships, passenger
ships and service ships

Travelling in all
seas and oceans

UNCTAD — Review of
Maritime Transport

105 493 ships of 2023

more than 100 GT
Oto+ 20
years old

in January 2023
Centre de Droit Maritime et Océanique - Nantes Université
Querel Morgane

06/2024 26



IIl — Integration of technical maritime transport sector challenges into IMO

regulations
Which energy source will be available tomorow?

06/2024

FUTURE
MARINE
FUELS

PATHWAYS TO
DECARBONIZATION

IMO has developed

the ambitious target of a
minimum 50% reduction
in greenhouse gas (GHG)
emissions by 2050.

Shipowners have
alternative fuel options
to help them meet IMO’s
ambitions, each with

its own advantages

and challenges.

) Advantages
(O challenges

CARBON ZERO
NEUTRAL CAREBON

Biofuels / Biomethane Hydrogen
<) ® @ & @
e il by gl
< ® (3] =
n—al: “n:'.:-(-:' ai drop-in fus) favoranle specific
denxity by mass
."“’.s‘“.'". ""‘?"" Synthetic methane / SNG
el o yn © 6 Ammonia
- s
Liquefied Petroleum Gas = Nt E .E".".. 2
(LPG) s G e
Large-scal J
e O o

avaitabeldy Frandie
& €0, emvissions

Methanol /| Ethanol

5
e

Bureau Veritas
Centre de Droit Maritime et Océanique - Nantes Université 27
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IIl — Integration of technical maritime transport sector challenges into IMO

regulations

What are the challenges regarding alternative fuels?

GREY
HYDROGEN

Process JG{slinllleKels
gasification

Energy
source

Fossil fuels

Estimated
eTrﬁf:\Ot?,se Reforming: 9 - 1°
production Gasification: 18 - 20

process®

- _-/ Extraction/
\& Va cultivation

Centre de Droit Maritime et Océanique - Nantes Université

06/2024 Querel Morgane

Processing and
refining

BLUE
HYDROGEN

Reforming or
gasification with
carbon

GREEN
HYDROGEN

Fossil fuels

bunkering
Transport and Combustion/
distribution conversion

Well-to-tank
e Internationale Maritime Organization (IMO)

o Tank-to-wake ——>

28



Il — Integration of technical maritime transport sector challenges into IMO

regulations
Which are the energy source available today?

Foil kites
Aerial

system Inflatable kites

Other categories : turbines to produce electricity, hull form, ...

Wind Whip

Centre de Droit Maritime et Océanique - Nantes Université 9
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IIl — Integration of technical maritime transport sector challenges into IMO

regulations

How are the technical innovations integrated on ships?
Efficiency measures UmHS

Some of the needed emissions reductions can be achieved immediately using technical
IVI® == and operational energy efficiency measures.

Raute . . 0/0

O._,iilnlsat[tm L
CQ, emissions

Construcﬂon ion Technical

Secsotnc:‘ II\g(C))OCQiHG Matenas 8 e T Operational Technica CeGetiaR
% i measures  measures

udy Technologies btartiat

*Values
: Cargo associated with
Propulsion = “oa me::tion _ efficiency
Devices @ Hull Form Wind improvement
h Optimisation . measures are
.ﬁ_.ssmtancg indicative of a
Waste Heat L) > Technologies typical ship
Recovery =2 s _ operation and
DISCLAIMER System " @ SU'DOUS are not
- ; oW necessarily

Auxiliary g v —

Systems

cumulative, due
»
- " Improvement

Main Engine
— — Improvements @

Cold

to technical
incompatibilities

Trim and
s Draught
Optimisation

Electrical
Hybridisation

Ironi |ng

Speed@ .
2009 Reduction Air Lubri- L Advanced
@r:aﬂon Ballast @ Hull )
System e Water System Coating
Infogrophic produced by UMAS, www.u-mas.co.wk Design
Centre de Droit Maritime et Océanique - Nantes Université 30
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Il — Integration of technical maritime transport sector challenges into IMO

regulations
How are integrated the technical maritime transport challenges into IMO
regulations?

* SEEMP to DCS to ClI To involve to R&D to progress
e EEDI/EEXI phases and to stakeholders to

tl m eta b | ey ¢ IMO Strategy planned measures anticipate regulations

Progressive

Periodic e 2026 for Short-term measures Tointegrate lesson learned
from the measures application

reVi ews * 2028 for the IMO Strategy and scientific advances

Centre de Droit Maritime et Océanique - Nantes Université
Querel Morgane

06/2024
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IIl — Integration of technical maritime transport sector challenges into IMO
regulations

Which are the mid-term measures to ensure green fuels on WtW basis ?

Guidelines on life cycle GHG intensity of marine fuels
(LCA Guidelines)

Adoptedin 2023;

To provide a corresponding calculation basis for the new IMO Strategy;

Define the emission factor attributed to a fuel according to its
production patways;

To be improved by the MEPC.

06/2024 Centre de Droit Maritime et Océanique - Nantes Université 32
Querel Morgane



IIl — Integration of technical maritime transport sector challenges into IMO

regulations
Which are the mid-term measures to ensure green fuels on WtW basis ?

GHG Fuel Standard (GFS)

e Currently under discussion as mid-term measures;
* To gradually limit GHG intensity from fuels used by ship;

* Ona WtW basis, and including CO2, CH4 and N20.

Centre de Droit Maritime et Océanique - Nantes Université

06/2024 Querel Morgane
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SOCIAL AND ECONOMIC IMPACT

OF CLIMATE CHANGE

-
. Relocation of & P
P o The cost of adapting whole towns e
‘ i‘l ‘ﬁ coastal areas to rising "
sea levels
Shrinking

productivity %
of harvests

I Loss of the capacity to

Q work due to heat
‘ Prices of basic foodstuffs p
and consumer goods .@‘
will rise
More wars to gain
& access to limited
. resources

Extreme metearological | N
phenomena will cause
widespread poverty

Fresh water will be
4@ in short supply in Diseases will spread due to

e e ECONOMY AND CLIMATE CHANGE

[More articles about Sustainability]

06/2024 Centre de Droit Maritime et Océanique - Nantes Université
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