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« Large maritime engineering systems
« Safety, security, sustainability assessment
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adreas » Efficiency optimisation (Al, twins, automation)
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* Doctoral training centre £4 .9M (w. Uo\l)
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Engineering
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Equal first UK research impact (%4*/13*, REF 21)
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First in maritime
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~40,000 USD per day per vessel at bertn

(for an average container ship - Chew et. al. (2011) )

~94% dEIayS of vessels are due to port/terminal

operations (Notteboom, 2006)

3 tonnes CO2 per day (40K DWT) - Budiyanto (2022)

E“Vlronmen' 73-271 kg NOX per day - Ricardo (2018)




How to allocate berths to vessels?

Which order?



Berth allocation for Liverpool, number of possible solutions

Berth allocation - number of possible solutions

(9 berths) N
2000.0 Billion 1735.6 Billion

1500.0 Billion

Number of
possible 1000.0 Billion

solutions
500.0 Billion

7.1 Million 382.6 Million 24.1 Billion

.0 Billion
5 6 7 8

Number of ships




Berth allocation for Liverpool, number of possible solutions

1.35*10%° solutions.

18 times grains of sand on Earth.

1.58*102%2 solutions.

1.6 times stars in the universe.

5.59*103° solutions.

13 million trillion trillion times the
age of the universe (1 second to find a solution)
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Original Small Jump Large Jump




Published in Swarm and Evolutionary Computation, 2019, vol. 44, 1003-1017

Better performance (%)* in
310 test cases based on real-data from port
11 * %
of Gioia Tauro, Italy** _ . .

Commercial solver

Reduction in vessel e

waiting time compared
to initial solutions™: Up
to 29%

*Better performance means that LIMU solution provides a schedule with the same or smaller cost than the
commercial solver (within 5% error) but with a shorter running time.

** Reference: Jean-Francois Cordeau, Gilbert Laporte, Pasquale Legato, and Luigi Moccia. Models and tabu
search heuristics for the berth-allocation problem. Transportation science, 39(4):526-538, 2005.

* Initial solutions are normally randomly generated.
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N7 et LJMU’s optimization solutions on a real port

Ay = = = 8 ICT Products

» Container stacking

* Berth planning

* Vessel stowage planning

* Port simulation

* Fleet sizing

 Container stuffing

» Congestion at port entrance
* Vehicle routing

Experiments Based on Port Data

S O = mmy

V23% V46% V55% VI98% V21%

reduction of cost of reduction of reduction of reduction of reduction of
container handling CO, emissions NOx emissions ship imbalance trucks
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Thank you!
Q&A?

TT.Nguyen@Iljmu.ac.uk
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catAPULT

Connected Places

ENABLING NET ZERO
PORTS

Clean Maritime Assembly 2025

Kirsty Gouck, Maritime Consultant T

Connected Places Catapult




Ports As Energy Accelerating SME Technologies

Hubs
DfT - Transport Research and
Innovation Grants
-
L Maritime
Accelerator
ZEVI - Shore

Power

Coastal Shipping

catAPULT

Connected Places

Green Shipping
Infrastructure



UK GREEN SHIPPING CORRIDOR
DEVELOPMENTS

Aligning with the COP26 Clydebank Declaration

= Declaration of intent

mm Feasibility studies

L
"
]
Y
....
-
-
.
*
.
*
*
*

= Business cases

’to the
Netherlands

—Q—Spotlight on our work to enable a Liverpool to

7L; " Belfast Green Shipping Corridor
to France




PORT INFRASTRUGTURE
GCONSIDERATIONS

Electricity provision and associated cost
: Equipment charging and refuelling infrastructure
' Safe use and storage of new fuels

t Changing vessel calling and trade patterns




2 SPOTLIGHT: LIVERPOOL

Indicative location of
new DNO substation
with 60 MVA capacity

Existing DNO
substation with residual

power capacity in
excess of 2.5MVA

&%\ \\ \,_ )
o \/\B(\( A \\ \/’/

Pipeline supply of
e methanol from local
production site
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Indicative new HV
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2 SPOTLI

Indicative new direct HV
cable to port from expanded
ESO substation

E G N

Methanol supply
by truck or pipeline *

GHT: BELFAST

Possible expansion
and connection to

existing Carnmoney
100kV substation

(more rural location) Expansion of DNO substation

with additional 15 MVA capacity,
capable of supplying power to
all 5 berths on the Victoria Terminal

Indicative new direct
HV cable to port I

Note:

The proposed
infrastructure is
illustrative and
subject to further
study

Connected Ploces

Possible connection
to Castlereagh
substation

QUEEN'S

CATAPULT s RatkoningDHV O ::i’l‘isl'trlymi g LIVERPOOI BELFAST

UNIVERSITY

’\-:\'i UVERPOOL

oy i . SN

| 13.8 MW S,
' - Wind y . 142 MW

2.3 MW s Gas
v Wind
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. e .
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)

. . 1.2 M A
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Infrastructure — Biomass

Full report available here

JOHN MOORES )
UNIVERSITY Corridor.

Source: Connected Places Catapult (2024), Liverpool-Belfast Green Shipping



SEGTOR PRIORITIES

Demonstration projects to accelerate net zero
infrastructure

2% Net zero fuel regulation development

*3 Improve commercial viability of shore
P! power adoption

Increase availability of clean electricity for

Find out more about demonstration
projects being explored here:




caTAPULT

Connected Places

THANK YOU

Kirsty Gouck, Maritime Consultant
Kirsty.Gouck@cp.catapult.org.uk

For follow up opportunities please contact:

Callum Stone, Maritime Engagement Lead

Callum.Stone@cp.catapult.org.uk
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MANCHESTER

Tyndall"Centre 1824

for Climate Change Research The University of Manchester

Decarbonising shipping: the case for
focusing on the existing system

Prof Alice Larkin, Dr Simon Bullock, Dr James Mason, Paolo Della Moglie,
Tyndall Centre, School of Engineering, University of Manchester
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Spoiler take-aways...

1. Retrofit quickly
2. Energy efficiency is no-regrets



Importance of ‘cumulative
emissions’
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Anderson & Bows(Larkin), 2011, Beyond dangerous climate change: emission scenarios for a new world, Phil. Trans. R. Soc. A 2011 369, 20-4, 66% chance of avoiding 2°C. Historical from Friedlingstein.2024.
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Annual emissions (MtCO,)
= N ) N
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Shipping CO, goals

2023

2025

2027

2029

2031

2033

2035

2039

2041

2043
2045

2047 ¢
2049

IMO 2018

IMO 2023
e MO 2023 STRIVE 30% cut
== 1.5 aligned (2008 baseline)

e eee].5aligned (2022 baseline)

Bullock et al 2023. Climate Policy
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Shipping CO, goals

2023

2025

2027

2029

2031

2033

2035

2039

2041

2043
2045

2047 ¢
2049

IMO 2018

IMO 2023
e MO 2023 STRIVE 30% cut
== 1.5 aligned (2008 baseline)

e eee].5aligned (2022 baseline)

Bullock et al 2023. Climate Policy

Cll target is 40% cut by
2030 from 2008

With current growth
and existing Cll = only
10% absolute cut

Need Cll target of ~“55%

Bullock et al 2025. Climate Policy



Number of alternative fuel capable ships
1600

1400 LNG (not low carbon)
Alternative fuel capable currently a tiny % of the full

1200 fleet >100,000 ships

0 previous work on EU ships — ‘committed emissions’

200 exceeds total carbon budget
[Bullock et al., 2020]

600
Battery hybrid ~

400

0 Biofuels
r— —
|:| e ———— = —,— e

1] o 0 - 0N M) g If) Y I @ ) 0 N 0N M) y If)
0 0 : 0 : : o 0o o 0 0
o o & &+ 8 & 2 8 & & & & 9 & 2 9 9 0
ol ol Iy M % M M

= Flesat = Alt. Fuels Capable = LNG Capable (Mo) Flest = Alt. Fuels Capable = Meathanol (Mo)

= Flest = Alt. Fuels Capable = Hydrogen (Mo} = Fle=t = Alt. Fuels Capsable = Nuclear (Mo)

Fleat = Alt. Fuels Capable = LPG (Mo} == Flest > Alt. Fuels Capable > Battery Hybrid Propulsion {Mao)
= Fleet = Alt. Fuels Capable > Battery Propulsion (Mao) Flest = Alt. Fuels Capable » Ethans (Mao)
= Fleat = Alt. Fuels Capable > Fuel Cells (Mo) = Fleat > Alt. Fuels Capable = Siofuel (Ma) Data from Clarksons

—— Flest = Alt. Fuels Capable = Ammonia (Mo)

20285



What are some of the
options to decarbonise
shipping quickly?



Wind assist - retrofit
KITES

Can reach higher altitude wind currents

Narrow operational wind angle

RIGID SAILS

Very low power consumption

Generate less thrust compared to Flettner
Rotors

FLETTNER ROTORS

Generate lift at wider apparent wind angles

Expensive manufacturing and maintenance

SUCTION WINGS

Generate more lift compared to standard rigid
sails

Higher power requirement



Wind assist with voyage optimisation

Great circle savings = 7.79%
Optimised savings = 19.3%

180°W 120°W % 60°E 120°E 180°E

Optimised routes: Route 11
Great circle routes, weather data & performance of Plymouth (UK) to Norfolk (USA)
Flettner rotors, Mason et al., Marine Policy, 2024,

https://tinyurl.com/Shipwindfull

... voyage optimisation amplifies carbon
saving to over 30% on ideal routes as ships
exploit a critical dependency on wind speed
and angle.” Mason et al., Ocean
Engineering, 2024.

Next steps: building in operational aspects — e.g. Blue
Visby Solution (P. Della Moglie, Tyndall PGR)

Optimised voyage


https://tinyurl.com/Shipwindfull

PoIicX relevance — EU
/' *
FuelEU units are CO,/MJ so wind-assist is not directly
captured

A wind reward factor has been introduced reducing a ship’s
GHG intensity by up to 5%

FuelEU penalty calculated per tonne of fuel burned; energy
efficiency devices reduce penalty

EU ETS also adds costs

g



Example cases

e

S2 million per year penalty from EU ETS from 2030
S1 million per year from FuelEU from 2030; rises to $2 million
per year for consecutive year compliance failure

[DNV, 80,000 DWT bulker]

Bound4blue estimate wind-assist fuel cost savings of $283k,
increased to $S532k by 2027 with FuelEU+EU ETS (‘88%
saving’)

[17,000 DWT LPG tanker; Antwerp to Houston @15 knots]

More test cases needed to build confidence



Conclusions

Too late to avoid 1.5°C?
Need for damage limitation —aim to avoid 1.6°C or 1.7°C
Current Cll will not meet IMO absolute targets

CO, mitigation needs to focus on existing ships, infrastructure &

operations as assets are long-lived
Energy efficiency - ‘no-regrets’

Building new is just a small part of the picture



Useful links

Committed ship emissions: Bullock et al., BMC Energy, 2020
https://tinyurl.com/CommittedShips

Shipping targets 1: Bullock et al 2022. Climate Policy, https://tinyurl.com/IMOClimate

Shore power: Bullock et al., 2023, Marine Policy, https://tinyurl.com/SPAberdeen,
www.britishports.org.uk/shore-power-tyndall/

Wind-assist: The Conversation, 2023, https://tinyurl.com/shipwindblog

Shipping targets 2: Bullock et al., 2024. Climate Policy, http://tinyurl.com/IMOtargets

LCA of fuels: Tomos et al., Marine Policy, 2024, https://tinyurl.com/LCABTfull

Wind assist: Mason et al., Marine Policy, 2024, https://tinyurl.com/Shipwindfull

Green ammonia barriers: Fullonton et al., Marine Policy, 2025 https://tinyurl.com/4mbe397d

Beyond fuel: Bullock et al., 2025, Climate Policy, https://tinyurl.com/BeyondFuel



https://tinyurl.com/CommittedShips
https://tinyurl.com/IMOClimate
https://tinyurl.com/SPAberdeen
http://www.britishports.org.uk/shore-power-tyndall/
https://tinyurl.com/shipwindblog
http://tinyurl.com/IMOtargets
https://tinyurl.com/LCABTfull
https://tinyurl.com/Shipwindfull
https://tinyurl.com/4mbe397d
http://tinyurl.com/BeyondFuel

Thank you

@aliceclimate
@aliceclimate.bsky.social

simon.bullock@Manchester.ac.uk
paolo.dellamoglie@postgrad.Manchester.ac.uk
james.mason@Manchester.ac.uk
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Smart Operations, a
Net Zero enabler

Reduced Power in Manoeuvring

Tuur Killaars - Senior Sustainability Specialist

FORESHIP \\\




IMO MEPC 83
FuelEU Maritime o I R ——
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FORESHIP IN BRIEF

NAVAL ARCHITECTS, MARINE ENGINEERS & SUSTAINABILITY SPECIALISTS

$/ HELSINKI [ TURKU | RAUMA |MARIEHAMN

JTALLINN

SOUTHAMPTON i3 JrHamBURG

$/ SEATTLE

Our clients are Ship Owners, «J/FORT LAUDERDALE
Shipyards, & Maritime Suppliers

Energy efficiency, future More than 4,000 completed projects
technologies, and alternative fuels

solutions n C
A || @
From feasibility to delivery, we » 15 )

cover it all

NEWBUILDING CONVERSIONS SUSTAINABILITY CONSULTING

FORESHIP \\\



Smart operations example

* Reduced power in manoeuvring

» Analyse detailed operational data to reduce fuel consumption

FORESHIP \\\



Reduced power during manoeuvring

» Cruise ship propulsion system

FORESHIP \\\



Reduced power during manoeuvring

» 3x Diesel generators operate at an average 31.6% engine load => high fuel consumption at low loads

FORESHIP \\\



Reduced power during manoeuvring

« 2x Diesel Generators
* Increase average engine load => reduce fuel consumption

* Is this possible?

Bow
Thruster

Stern Diesel Generator Diesel Generator
Thruster

FORESHIP \\\



Operational data analysis

» Approx 1% of time where 2 Diesel Generators are insufficient

o
L1
=
(¥ )
=

Total time

FORESHIP \\\



Operational data analysis

« 88% of the time, the power demand is up to 18 MW, with specific ports potentially showing even lower peak
demands.

Man. 3 Engine mode - Power

QOG0B ——99-B%——99-9%~ 99.9%00.0%
o605 27 9%
92.6%
90.0%
88.0% °

80.0%
70.0%
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50.0%
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©
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30.0%
20.0%
10.0%

0-0% 0.0% 0.0%

Power fluctuation range (kW)

Number of readings Cumulative % of readings

FORESHIP




Operational data analysis

» Specific ports

——— Thruster power

Propulsion power

2
X
[
0
3
0
o

Total power
ER+Hotel

Power (kW)

FORESHIP \)




Findings from data

SR> ‘
=)=
a»

Approx. 10% reduced
fuel consumption
during manoeuvring

FORESHIP \\\

Reserve power to be
increased i.e. Battery
Energy Storage Systems

i wils
Crew behaviour and Large discrepancy
decision play a between design point
significant role on and actual operations

vessel operations

11



Operational data enables

id] i

Reduced fuel Analysis of new Support crew decision
consumption technologies making

Improved ship design

FORESHIP \\\



Operational data enables

id] i

Reduced fuel Analysis of new Support crew decision
consumption technologies making

Improved ship design

Path to Net Zero

FORESHIP \\\
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Leading Naval Architecture & Marine Engineering Consultancy

HELSINKI - TURKU - RAUMA - MARIEHAMN - FORT LAUDERDALE -TALLINN - SEATTLE - HAMBURG - SOUTHAMPTON

1
Newbuilding
'3/ HELSINKI | TURKU | RAUMA |MARIEHAMN
J/TALLINN
@j Conversions Dsearnie SOUTHAMPTON (s -ZHAMBURG
&,FORT LAUDERDALE
Sustainability
(atll
Consultancy

www.foreship.com

FORESHIP \\\
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HOW DOES DATA &
DIGITIZATION
DRIVE
DECARBONIZATION?

MATTHEW NAPLETON
CCO - ZI1Z0O SOFTWARE




All When we

combine

organisations
are data, we get

collecting COLLECT more insights
more & more 2 - - - 7
. ®@| ® 8

data

CHANGE & © O COMBINE

Which can

drive real . L4 o o

change; @ @ ‘\-_Ej

inCIUding 5 Intelingence sArfnaslyl::? Ml services With data
collecting
context we
more data! CONTEXT can provide
better
outcomes

THE DATA LIFECYCLE



MARITIME IS A COMPLICATED INDUSTRY FOR DATA s
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UK Port Case Study
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Fuel efficiency by voyage planning

Efficient voyage planning can be revolutionized by advanced
fleet management systems leveraging real-time data on
weather, sea conditions, port congestion, berthing availability,
and scheduling to minimize idle time and maximize operational
efficiency.

These systems, incorporating loT, satellite communication, and
analytics, empower shipping companies to chart the most fuel-
efficient routes, resulting in significant reductions in
greenhouse gas emissions, thereby minimizing environmental
impact and operational costs.

Carbon tracking and reporting

In the era of regulatory changes mandating carbon intensity
indicators, real-time data streaming technologies have
emerged as essential tools.

They enable continuous monitoring of vessel operations and to
set and track emission reduction targets transparently,
fostering accountability and informed decision-making to meet
sustainability objectives. A study by the World Maritime
University (WMU) suggests that real-time data monitoring can
help shipping companies reduce emissions more than
traditional reporting methods.



https://commons.wmu.se/cgi/viewcontent.cgi?article=1250&context=msem_dissertations
https://commons.wmu.se/cgi/viewcontent.cgi?article=1250&context=msem_dissertations

Remote smart maintenance

Integrating loT sensors and machine learning transforms
maintenance practices, allowing remote monitoring of ship
systems.

Predictive analytics, facilitated by Al algorithms, enable
proactive monitoring of equipment health and performance,
minimizing downtime, and optimizing fuel consumption. This
approach enhances operational efficiency while curbing
unnecessary emissions associated with maintenance activities.

Promoting autonomous ships development

Al-driven situational awareness systems and predictive
analytics accelerate the development of autonomous vessels,
powered by renewable energy sources.

These technologies optimize routes, enhance safety, and
reduce fuel consumption, contributing to a more sustainable
maritime industry with significantly reduced carbon emissions.



https://www.orca-ai.io/

2 things are
vital to

SUcCcCess....

1. Connectivity

o

In order to analyse the data - we need to be able
to get it!

Whether that be on the vessel or across a port,
investment in this area is crucial

. Easy access to the correct data

Putting the right information in the right hands at
the right time to make the right decision

Not as simple as ‘employing more data scientists’

Al platforms can help us, but only if they are
providing trusted data!



What is . l CONFLUENCE ?

‘Confluence brings together the /latest
advances in analytics and Al to deliver
rapid & trusted data exploration through
a simple Ul, delivered through a
scalable, secure environment.’

Platform, Confluence is what happens
next to analytics.’

. % ! w
‘Building on the success of the Zizo Data J/K ‘0 - -
.

Safe. Secure. Scalable. Trusted.



Easy access to Data using Al L

Chat Preferences
X

duratio

New Chat

Sleep Duration and Steps Over Time Sleep, Steps, and DML Dashboard

s Over Tir

I've created a line chart showing your total sleep duration and steps over time. You should
see it displayed in a new panel. 45,000

40,000
Would you like to see a more detailed breakdown of your sleep, perhaps by sleep stages

(deep, light, REM, awake)? Or maybe you're interested in how other metrics like heart rate 35,000 o o
or activity levels correlate with your sleep and steps? Let me know what you'd like to 30,000 \, / \ /
e X
! v

explore next 281000

20,000
P — ()

15,000
10,000

Okay, | can help you with that! To compare the "DML" values, | can create a line chart
showing how DML has changed over time, using the "Sleep_summary_date" 5,000

I'l generate this visualization for you now.

L Over Time

I've created a line chart showing the trend of DML over time. You should see it in a new -8~ total sleep duration 8- total steps
panel.

Would you like to see this DML data alongside the sleep and steps data we looked at

earlier? | can create a to display both together for easier il v =
comparison DML Over Time
10,000 B
o
A g
Great! I'll create a dashboard to display the "Sleep Duration and Steps Over Time" and 8,000 / \.
.
"DML Over Time" charts side-by-side. d
7,000 B
N H
e,
6,000 \
o8 Sleep, Steps, and DML Dashboard . .
= Y - 5,000 ~

I've generated the dashboard for you. It should appear in a new panel, showing the two
charts together.

Is there anything else | can help you visualize or analyze from your data? For example, we

* Total DML

Uatthew Naple. ©




Thank You!

MATTHEW.NAPLETON@Z1Z20.C0O.UK

07894 762766
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Outline of Session:

LAW SCHOOL A) Regulatory Developments

CITY ST GEORGES
1. International
2. Regional

The University of 3 . U K

business, practice
and the professions.

www.city.ac.uk

B) Voluntary Initiatives

1. Sustainable Finance Frameworks
2. GHG Reporting initiatives

3. Voluntary Carbon Markets

4. Blue Visby Solution




International Regulatory
Developments:

 Current Measures: EEXI, Cll, SEEMP

« MEPCB83: ‘net-zero framework’
* Global Fuel Intensity (GFIO
* Trading of compliance (MBM)

e 2024 LCA Guidelines for marine fuels —well-to-wake




Functioning of the IMO Net-Zero Framework

- IMO

Fines for missing Rewards for using
base compliance Net-Zero Fund zero and near zero-
target emission fuels
Fines for missing
direct compliance
To pay high fines (S) To pay cheaper fines (S) Receive rewards units(S)
These ships can
exchange «u:
units
+
Base. y
| S€Compliance AN
25 Heavy oll,
GHGintensity TTeeal d.eseyl/.“
perenergy .
Direct co S e e
Mplianc
l e\ ____________ Alternative
B e fuels
Alternative
2035 2050  fuels

- «— Time —+

Source: T&E :: T&E



Fit for 55
Legislative
Suite

RED Il

Fuel EU
Maritime

Carbon
Capture &
Storage
Directive

ReFuelEU
Aviation

Energy
Transition

Market
Based
Mechanisms

Directive

Climate
agated



UK: ETS

* A UK Emissions Trading Scheme (UK ETS) replaced
the UK’s participation inthe EU ETS on 1 January
2021.

* From 2026: UK ETS will be expanded to domestic
shipping

* The European Commission and the United Kingdom
share the view that a functioning link between carbon
markets would address many of the issues raised in
respect of trade and a level playing field and would
give effect to Article 392(6) of the Trade and
Cooperation Agreement.




EQUATOR 1. Voluntary
@ principes  ©reen Finance

Frameworks:

Loan
Market

e IDFC Common Principles for Climate

Association W\ cva e A

banks)
Q;%Tai"nﬁgﬁlet * International Capital Market
Association Association (ICMA): Sustainability-

Linked and Green Bond Principles

* Loan Market Association’s Green
Loan Principles and the

Sustainability Linked Loan Principles
e Climate Bonds Initiative (CBI)

° i S | I n te rn atl O n a | certification standard:
Climate JIED ) B
Bonds IDFC

Finance Club

—




2. Voluntary Reporting and Due
Diligence

POSEIDON
PRINCIPLES

1. GHG Protocol (guidelines for corporate accounting)

* Corporate Standard Accounting and Reporting Standard

* Corporate Value Chain (Scope 3) Accounting and Reporting

| GLEC jsepmen Standard International Standards Organisation
Smart Freight gl ~—
‘ Centre S 2. CDP (formerly known as the Carbon Disclosure Project); Science

Based Targets initiative (SBTi) — uses GHG Protocol; ISO 14064:2018
Greenhouse gases - also certification standard; The International
Sustainability Standards Board (ISSB): GHG reporting standard (IFRS
S2) 2023

3. Shipping/Transport specific: Transparency initiatives (Poseidon
Principles, Sea Cargo Charter, PP Marine Insurance); Smart Freight
Centre - GLEC v.3.1; ISO 14083

GREENHOUSE
GAS PROTOCOL



3. Voluntary Carbon Markets:

Environmental Attributes: offsets, allowances, avoided emissions,
renewable energy credits, emissions reductions

These are certified by certification schemes like:

» SBTi; The Verified Carbon Standard (VCS); VERRA's Verified Carbon
Standard and the Gold Standard

Enabled by Accounting Models systems:
* Mass balance reporting

* Physical Segregation of EAs from actual fuel — chain of custody
models.

* E.g. Book and Claim (Insetting) — E.g. The Maersk Mc-Kinney Mgller
Center for Zero Carbon Shipping

* Smart Freight Centre, Voluntary MBMFramework for Logistics
Emissions Accounting and Reporting (GLEC v3.1)

* Wild wild west! Companies creating and trading all sorts of
“tokens” and EAs




4. Blue Visby Solution

* Eradicating SFTW will allow ships to ] AV .
reduce speed, thereby reducing the Blue VISby Solution™

carbon footprint of the maritime

A multilateral platform for reducing shipping GHG emissions by

. o :
IndUStry by abOUt 15A) or Overa" 45 15% through eradicating the practice of “Sail Fast, then Wait”"
million tonnes of CO, across the . without the obstacles of “Just-in-Time"
tanker fleet and bulker fleets, based :
on figures for 2019.

* Reduces hull fouling.

* Reduces underwater noise pollution
and whale strike risk.



Conclusions:

Contractual preparation is key.

Contracts are sites for allocating
the risks associated with both
regulatory uncertainty and
greenwashing.

a

Inevitable disputes where
carbon clauses are vague,
ineffective, or altogether absent.

Green shoots in contract law.



Thank You!

The City Law School

City St George’s, University of London
Northampton Square

[Welglele]y!

EC1V OHB

United Kingdom

Pia.Rebelo.2@citystgeorges.ac.uk
Pia.Rebelo@stephensonharwood.com
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P&l Clubs

What is a P&I Club?

An Association of Shipowners
() providing third party liability
insurance cover

Non-profit making

o]

.;.ﬁo A service provider as well as
providing insurance

L' m T M0

Is a mutual insurer
(sharing of risks)

Exist solely for the benefit
of their members

; e
. i }
Ja

=
NES N ..

% % Owned and controlled by

f their shipowner members

R e s o




R ANME L ERELIT S

We cover marine liabilities arising from vessel operations including:

NG

Collisions
with vessels

i

Pollution from the

vessel, or its cargo.

I

Damage to fixed
and floatlng objects

000
C7r 0
Loss of life and injury

to crew, passengers
and third parties.

X
112

Loss of, or damage
to cargo

(o

Wreck removal







- PIVOTAl

achieving commercial

insurability is pivotal
Domenic Carlucci, ABS "
2
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Without commercis
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TELINALET rance

we will be stuck w
we are today ﬁ @

Mikal Boe, COREPOWER |



N

M \one of this can
happen without
Rl A . Insurgce.. The
' - Insurance industry is
BERANCE) w3 key enabler in the
\ | transition. gy

\ —

8
A
e

4

R

Sean McGovern, Chief Executive
Officer, UK & Lloyd’'s, AXA XL



There is no global liability
and compensation regime
in the event of an incident
arising out of future fuels

=
=




Global liability convention for
low carbon fuels

: . ~ HNS
Ronventioyf a@nventigg Sanventigh
- Oiict liak ity St ’t‘l‘_la‘F ty (nCRyet ing Ce) LLM
_ DivNdtion -D|rfa\ .‘Ltlon - St.l‘ll.\. ,d-|JI.|It\/ Ui il
- Co.puisory - Compulfuryfasurance - Dirdct ) stion iz ity
Jisuranc. - .ght to it - Com#ulsory Irniyrance
_ Limitation liability not - Limitation

v \prec\lu_y \\_/



Why is that
a problem?




Different fuels

Biofuel LNG Hydrogen Ammonia  Methanol
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SIEMENS

SIEMENS FINANCIAL SERVICES

Financing the transition

..a_(m-ﬂ—ﬁ-(l@\ -':h ‘
Bl -1| ‘ VAT

UL IETE L LRI m.

- m l Uy m.m“““ —— ’
8 =

1886 — Elektra, the world’s first electric boat

— =

siemens.co.uk/marine-finance



http://www.siemens.co.uk/marine-finance
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SIEMENS

Financing the transition

* [Innovation

e Commercialisation
e Public Money/Private Muscle

* Risk/Return/Responsibility

* Cost Barriers

* Derisking 1°t Movers/Early Adopters
* Transition Funding



Get In touch

Book time with me

Contact Andrew Southwood
Tel 07921 727146
. Email Andrew.Southwood.ext@siemens.com

SIEMENS
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