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Pricing considerations of low and zero carbon marine fuels

IMO Symposium on alternative low and zero carbon fuels for shipping, 21 October 2022
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Argus Marine Fuels: a daily, global report

7 argus

overaew

Includes conventional and alternative marine fuel:

 Indapendentiy P pascl JEOCKS W AR 130 sty By
12,355, Sty 1 e 0 S e w S el svtery T
ot e Cused by trken.

* Global spot prices e Market commentary

# Berge vt wil v U et st et
[

* Fundamentals data * News

achen 10K Trae GO becae of hart
o oty ertage

- VLIFO prices mate W Tokro T of DAY ity

* Analysis

NW Mediterranean  SE Middle North South Caribbean  Africa
Europe/Baltic Asia East America America
Ammonia: grey X X X X X X X X
Methanol: grey X X X
Biomethanol X
LNG X X X X X X X X
Biofuels X X X X
Ammonia: green X
Hydrogen: blue, green X X X X X X X X

m!’

Regulatory landscape tightening

| _location | Year | 2023 | 2024 [2025]2026]2030] 2035 2040|2045/ 2050 |

. from 2008 CO2
IMO International waters base levels 40%
IMO .
TBD in 2023 International waters
EU proposal 100% EU territorial
o o
Inclusion in I.EU ETS waters from 2020 2(.)/:.of 45% 70% 100%
combustion & base levels emissions
emissions* Voyages
EU proposal arriving/departing the
FuelEU Maritime EU:
% of emissi h h
e daiaasy 50% of emissions through from 2020 2% 6% 13% 26% 59%
life cvcle 2026 base levels
) y " 100% of emissions from
emissions 2027
EU proposal - FO/MGO:
Energy Taxation Bunkers sold in the EU for €09 perG] LNG/LPG:
Directive on use within the EU -LNG/LPG: €0.9 per GJ
bunkers €0.6 per GJ

mr *Emissions include CO2, methane and nitrous oxide
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C02 70%
& GHG 50%

100%

75%
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“Alt” marine fuels: ensuring a fair price comparison

C02 C02
Energy .. ..
S emissions | emissions
miIIion’ from adjusted for
BTU* /t combustion,| ton VLSFO-
outright | equivalent
VLSFO ~40.4** 3.15 3.15
LNG 52.5 2.76 2.12
methanol, grey 18.9 1.38 2.94
B30 36.9 2.21 2.42
ammonia*** 17.6 0 0
hydrogen*** 113.7 0 0

*BTU: British thermal units
**VLSFO emissions vary depending on the blend and feedstock
***ammonia and hydrogen do not emit CO2 during combustion

mz

NW Europe “alt” and conventional

Presently, the IMO considers

% drop in emissions from combustion
emissions (tank-to-wake), and not
lifecycle emissions (well-to-
wake)
-33%
7% 1t of VLSFO has:
e 2.2 times more heat
-23% content than 1t of
-100% ammonia
100% e 2.1times more than
methanol

e 1.1 times more than B30

Copyright © 2022 Argus Media group. All rights reserved.
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bunkers price comparison

Sep 2022 avg., 5/t VLSFO-equivalent

3,500
W alternative marine fuels
CO2 emissions cost from combustion 3,041
3,000 —VLSFO with CO2 emissions cost and EU tax
VLSFO 2,632 2,669
2,500 2498
2,000
1,491
1,500
1,071
1,000
= I
. . . l l l
1]
grey methanol B30 biodiesel* B100 biodiesel® green hydrogen LNG** grey ammonia  biomethanol

* biodiesel: Amsterdam-Rotterdam-Antwerp advanced FAME, less Netherlands renewable fuel credit, plus delivery and blending

**LNG price includes CO2 emissions cost and EU tax on LNG for bunkering
Source: Argus Marine Fuels

ml
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As it stands, grey methanol is at a discount to VLSFO

Copyright © 2022 Argus Media group. All rights reserved.
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NW Europe “alt” and conventional bunkers, continued

NW Europe low-and zero-carbon marine fuels less VLSFO, $/t

3,000

2,800 ]
2,600 Source: Argus Marine Fuels

2,400
2,200
2,000

-200
grey methanol B30 less
Netherlands
renewable
credits
m| Mar

2]

argus

1,800
1,600
1,400
1,200
1,000
800
600
400
M.

B100 less hydrogen  grey ammonia LNG hiomethanol
Netherlands
renewable

credits

HApr EMay BJun mJul Aug Sep

Copyright © 2022 Argus Media group. All rights reserved.
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Marine biodiesel: the low hanging fruit

Argus is developing low carbon, marine
pricing solutions as markets emerge.

The index includes:
* ARA biodiesel (advanced Fame 0°C CFPP)

*  Minus HBE-Gs (hernieuwbare
brandstofeenheden), aka Dutch biotickets

e Plus very low sulphur fuel oil (VLSFO) ARA
spot price

* Plus storage, barging, blending and
throughput costs

mg

RED marine biodiesel dob ARA range

S/t +
B10 711.74 -
B20 769.22 -
B30 826.71 -
B50 941.68 -
B100 1229.12 -

B30 marine biodiesel dob ARA index, showing premium to VLSFO

S/t
1,200 - Premium to VLSFO dob ARA r 45%
B30 dob calculation L 40%
1,000 4 - 35%
86 4 - 30%
F 25%
600 F 20%
F 15%
400 1 L 10%
200 + 5%
0%
0 v r v T T T r T -5%

Jan Feb Mar Apr May Jun Jul Aug Sep

Argus B30 dob index shows a mostly downward trend in Sep 22. The Sep
monthly average premium to VLSFO dob ARA is 29pc
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ALTERNATIVE MARINE FUEL VS VLSFO S/t VLSFO-equivalent

vs ARA VLSFO
NWE "grey" ammoniaf
NWE “green” ammonia#

NW Europe LNG for bunkering
on bargef

Japanese LNG import

%
RADIC methanal dabaas cargo less Tokyo VLSFO

Rotterdam methanol dob***
NWE biodiesel***
NWE Hydrogen**

| vs Zhoushan VLSFO o ®
LNG des cargot
China biodiesel UCOMET Middle East "gre:
Fujairah VLSFOt
vs Houston VLSFO
USGC "grey"” ammonia cfr 2,079 \
USGC LNG fob export cargo$ 644
USGC methanol barge deliveredf 159

ammonia less 1,697

*Argus Japanese LNG Cocktail Index (Argus JLC) vs Los Angeles VLSFO
shows previous month data as released by Japan's Renewable diesel

Ministry of Finance. Argus JLC is based on customs
prices for wholesale LNG deliveries including those
made under oil-linked long-term contracts. Japan's

North America Hydrogen**

LNG bunker barge delivery cost ranges from $3-4/ L Smgapc:re VI:SFO - Bl Ammonia

mn Btu. Tokyo VLSFO shows previous month data East Asia "grey” ammoniat I LNG

to match. tWeekly average, week ending 30 Sep; SE Asia LNG des cargot

Weekly assessment (3 Oct); §Daily; $Weekly as- SE Asia rhéthanol:}: B I Methanol
(29 Sep); ge; **Hydrogen

weekly assessment (27 Sep) less daily VLSFO; Hydrogen net export** I Biodiesel

***Weekly snapshots (29 Sep).

m!’

argusmedia.com

Il Hydrogen

4 October 2022 snapshot from Argus Marine Fuels

Copyright © 2022 Argus Media group. All rights reserved.
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Jonah Sweeney
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Cell/WhatsApp: +44 7901 847449
London
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W INSTITUTE

2nd |[MO SYMPOSIUM

Chris Chatterton, COO
October 21, 2022

Singapore | Washington | Brussels | Beijing | New Delhi

Feedstocks & Markets W NSTITUTE

* Natural gas is still the predominant
feedstock for the methanol industry ex-
China

RENEWABLES/ * Increasing number of projects utilize
BIOMASS sustainable feedstocks such as captured

CO, from industrial emitters and green
hydrogen produced from municipal

solid waste (MSW), forestry residues or
agricultural waste

0—§'O—° METHANOL ¢ Conventionally methanol goes into the
e PRODUCTION production of downstream chemicals

DERIVATIVE FUELS (~55% of global consumption)
CHEMICALS
MATERIALS

* Increasingly, the fastest growing

Acetic Acld Fleece, Adhesives, Paints Marine Fuel
Methyl Methacrylate (MMA)  PMMA-LCD Screens, Automotive Manufacturing Gasoline Blending/Substitute segment is where it is consumed as a
[TTTLITT Okefies Plastos, EBM propylene. Poyiropwien R Ot Prosction fuel, in numerous applications (~45%)
Dimethyl-ether (Displacing LPG)

@ www.methanol.org/join-us @ ﬁ o
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Demand W INSTITUTE

* Demand and Supply have largely
been in balance over the past 20
years

Methyl chloride (chloromethane) T Rt e + ~32M mtpa traded internationally
Methylamines — . (@] China impol’tS >10M mtpa

* Broad sub-vertical markets
Methyl methacrylate (MMA) -~ across both chemicals and fuel
applications means

o Less price volatility
Dimethyl ether (DME)
o Predictable supply

Methanol-to-olefins
W ruel uses 25%

o Consistent quality

Sy Chemical uses

Source: Hased

@ www.methanol.org/join-us ® 0 O @

Avallablllty W INSTITUTE

ESTABLISHED TRADING HUBS

METHANOL AVAILABLE IN
OVER 100 PORTS TODAY

» Efficient break bulking, swaps, blending
* Transparent price assessments
+ Standards and safe handling
* Lowers entry costs

@ Ports with confirmed methanol supply/storage

@ Ports with private bulk liquid storage

@ www.methanol.org/join-us
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Transitional benchmarking & scaling W NSTITUTE

Targeted reductions

Biomass

relative to
reference year

2020 Reference year

2025 \l/ 2% Renewfa!)le
electricity

2030 4 6% '

2035 4 13%

2040 426%

2045 459%

2050 \1/75% Natural gas

Sources: IMO, IRENA

Renewable fuels play a critical role W@ NSTITUTE

A 1.5° C Scenario featuring 80% decarbonisation is based on four key measures

Renewable Fuels

1. Indirect electrification via e-fuels Comparison of CO, emissions associated with each scenario, 2018-2050
» 60% decarbonization :

2. Direct employment of advanced biofuels
» 3% decarbonization

Energy Efficiency
3. Improvement of vessels’ energy efficiency
» 20% decarbonization

Systemic changes in global trade dynamics i
4. Reduction in final energy due to sectoral R R RS- REE R EE SRR R RE-
activity changes (reduced oil demand, @ " oo oo ommmmmmmmmmm o mm mm m e
circular economy) v G250 Gty SO0 e PiaANE] Bty SCUNINDD . s TranSIONTING Energy Scenar
» 17% decarbonisatipon

IRENA 2022

@ www.methanol.org/join-us @ ﬁ o @
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Options: Compliancy vs Competitiveness € SEEEIERET:

EVOLVING POLICY

Reduce energy consumption Low-carbon energy Clean up exhaust

/
- - '
1
— N A :
ZATION LS e i VASTINESY AND ENERGY I :

& | L | 1 |

1
Speed reduction Hull coating Machinery : Carbon capture 1
improvements | and storage 1
PP Hull-form 1
Vessel utilization op:;mizoz:ti011 Waste-heat recovery : I
I

i . . I
\essalstze Air lubrication Engine de-rating | :
Alternative routes Cleaning Battery hybridization : 1
' !
: |
I
( I

- -

Source: DNV

@ www.methanol.org/join-us ® ﬁ O @

Potential pathway ahead W INSTITUTE

Focus: Present 1.5° C scenario energy pathway, 2018-2050

Energy Efficiency 2.00 18.00
16.00
Focus: Short-Term 10.00 W?H 2
Biofuels
4 8.00 L& | U 12.00
Focus: Mid- to Long-Term 5 - s
Carbon neutral, “hydrogen dense” g 6.00 8.00
By 2050, shipping will require 2.00 “o
a total of 46 MMT of carbon -
neutral hydrogen for e-fuels = 2020 2030 2040 2050 e
production

» 73% e-ammonia ® &Ammoni
» 17% e-methanol
» 10% liquid H,

Based on current technology, this equates to 500GW of electrolyser and 1,000 GW* of renewable electricity capacity

IRENA 2022 *1GW = 3.125 million PV panels (based on a silicon model panel size of 320 watts) or;
333 Utility-Scale Wind Turbines (based on the average utility-scale wind turbine size of SMW installed)

@ www.methanol.org/join-us @ ﬁ o
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Cost scenario W (NSTITUTE

Estimated Costs in USD

2015 - 2018 2030
Cost of green H, ($/t H,) @ 4000 — 8000 1800-3200 900 — 2000
Cost of CO, ($/t CO,) @ 50 — 100 50 — 100 50— 100
No Carbon Credit 870 - 1690 460 - 790 290 - 560
Cf(’;t/ :’:A"é'g'::‘)a(':f' Cagg‘(’);tccrg‘: i(E)Of 780 - 1610 370-700 200 - 480
e I iy

.....................

(a) Source: (IRENA, 2020)

(b) assuming $50 per ton synthesis cost for e-methanol once the raw material, H, and CO, are provided

(c) Origin of the CO, will change over time as volumes increase

(d) The carbon credit per ton of e-methanol is based on the difference between the average CO,eq emissions from methanol production from natural gas

(95.2 gCO,eq/MJ) and average CO,eq emissions from e-methanol production from renewable CO, and H, (8.645 gCO,eq/MJ). Considering a LHV of 19.9
MJ/kg for methanol, this corresponds to a 1.72 tCO,eq of emission avoided per ton of e-methanol, compared to traditional natural gas based methanol.

@ www.methanol.org/join-us @ ﬂ o @

POIlcy&Tlmlng W NSTITUTE

Market-based measure

CO; price sets a price on CO TBD
s emissicﬁ‘ls : Operational requirement FuelEU
: - Flest atpisslons 20257 [ Well-to-wake fuel GHG - ugt.
GHG Fuel Operational requirement ' intensity aritime
o

Well-to-wake fuel GHG TBD ~ . ol i B e e e
Standard intensity ¢ ’ * Emission cap-and-trade ~ : § k
’ ’. d i 20247 i Sets a price on CO, :: EUETS :

n Operational req t ; e e emissiONS F :
Actual carbon i i i . .
i » Establishes clear guidance
Design requirement for i ¢ Creates initial benchmark
existing ships i * Reduces ‘gap’
Ideal carbon intensity . s
re———— * Improves investment outlook
m Gontinions carbon Planshy * Enables creation of critical
improvement ecosystems

Reporting of actual fuel

consumption and CO2 2019
emissions

Management requirement

Continuous energy 2013
efficiency improvement :
Design requirements for

new ships

Ideal carbon intensity

Reporting of actual fuel
consumption and CO2
emissions

» Avoids sacrificing ‘GOOD’ for
‘EXCELLENT’

Source: DNV

@ www.methanol.org/join-us @ ﬁ o @
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Involvement of GETT'NG
Developing Countries O E 0
in Inclusive Route- Z R_,.

. .
Based Action Plans COALITION

Second IMO Symposium on Alternative Low and Zero Carbon Fuels for Shipping
21 October 2021
Lau Blaxekjeer, Senior Project Manager, Global Maritime Forum

The Getting to Zero Coalition

Ambition Statement and Call to Action

to Zero Coalition’s Ambition

» To align shipping with the Paris Agreement temperature goal and
to fully decarbonize shipping by 2050

» To have commercially viable zero emission vessels operating
along deep-sea trade routes by 2030, supported by the necessary
infrastructure for scalable zero-carbon energy sources including
production, distribution, storage and bunkering

Call to Action for Shipping Decarbonization

* Fully decarbonizing shipping by 2050 is possible

* More than 240 companies and organizations from across the
maritime and energy value chain are committed to this

» The signatories call on governments to commit to and support full
decarbonization by 2050
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Green Corridors as a catalyst for

decarbonization

Three phases of decarbonization EMERGENCE

GEITIN
RO

e

COALITION

DIFFUSION RECONFIGURATION

Tipping point: 5% scalable zero 3 _ [ Scasiinr \| o g e
emission fuels in use by 2030 5 = || SR, bt e gstine
g k! performance

: £
Green Corridors as way toreach ~ { §
that tipping point . SHIPPING

%, b

Bridging emergence phase with Time or cummulative production
diffusion phase is key I 2030 2040 2050

Green Corridors Tipping point

3 25/10/2022

Definitions and approaches

“Green Corridors are specific shipping routes where
economic, and regulatory feasibility of the operation
is catalyzed through public and private actions”

» Programmatic perspective to promote scalability,
learnings, and driving down costs

* Whole-system approach to mobilize demand,
determine the fuel pathway and incentivize
policy frameworks

» Stakeholders across the value chain

* Develop publicly available guidance and
planning documents

4 25/10/2022
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the technological, cmm—\ —
e : COALITION
of zero emissions ships
Determining
the fuel

Policy &
regulatory
environment

Mobilising
demand

The building blocks of a Green Corridor
(The Next Wave, 2021)



Opportunities for developing countries %ET'NN%

FIGURE 10: HEATMAP INDICATING THE POTENTIAL FOR COUNTRIES TO PRODUCE GREEN T Lt
AMMONIA/HYDROGEN FOR SHIPPING COALITION
Source: World Bank, 2021 ' M Existing Green Corridors

* LA-Shanghai

* Chilean Green
Corridors Network

» SILK Alliance

Y« NextGEN

vy

:

% « Asia-Europe
Container route

+ South Africa-Europe
Bulk Carrier Route

mm for the ::(hoﬁd scenario:
N 3mmoni rogen
production only
I ot pocental
Promising patental
Limated potential or msgaificant data

mm«u}&
DECENBER 2021

How can more developing countries be involved? PTG

IN SHIPPING

Prograss towards Shipping's
2030 Braakthrough

Whole system assessments with government involvement
e Fuel demand clusters OR

* Multi-criteria: Emission reduction, Trade volume, Impact on
costs

& e
* Port leadership

* Government leadership

» Partner-driven (private and public-private)
* Open ecosystem

itions and Approaches

lobal Maritime Forum

Project or program planning I —
* Depends on approach and stakeholders involved i

. . . The Next Wave
* Ensure publicly available documents (plans, maps, studies) Green Corridors

Funding sources and mechanisms

* Development/climate finance, Private investments, etc
» Contracts for Difference, Long term offtake agreements
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%ETnN%

COALITION

Thank you for listening

lau@globalmaritimeforum.org

International

=
W Chamber of Shipping

Shaping the Future of Shipping

Stuart Neil
Director of Strategy and Communications

-
—
—
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»Over 200 Leaders from the
Maritime and Energy Value
Chain

»An International Industry
Taskforce was established to
drive forward the
development of Clean Energy
Marine Hubs

Clean Energy Marine Hubs

CLEAN ENERGY MARINE HUBS

Getting maritime ready to unlock the global energy transition

sesssessy S8
58886888
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Clean Energy Marine Hubs

> A truly public-private platform between energy, maritime,
ports, shipping, ship building, class, infrastructure and
finance communities dedicated to de-risk investments in
global clean fuels deployment

»Canada, Norway, Panama, United Arab Emirates and
Uruguay announced as early participants in this public-
private platform, with more to follow

»International Chamber of Shipping, International
Association of Ports and Harbors and the International
Industry Taskforce are partnering under the Clean Energy
Ministerial platform to develop the initiative

Future Hydrogen Mt
usage by sector 1o = Power

® Non-energy use

1200 H Other

W Shipping
1000 H Rail
» 50% of these o = Aviation
fuels will be Zfoad
Commercial
transported by 600 B Residential
sea accordingto = Other industry
IRE N A Petrochemicals

B Cement
200 .
Aluminium

N Steel

0
2020 2025 2030 20356 2040 2045 2050

Source: BloombergNEF, New Energy Outlook, 2021
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Bilateral agreements on Hydrogen

@ UKRAINE
& TUNISIA
@ NIGERIA
@ CANADA
@ ICELAND

GERMANY
CHILE

COSTARIGA
- AUSTRALIA
SINGAPORE SAUDI ARABIA
MOROGCO
NEW ZEALAND

PAN
oA # BRUNEI

=l ARGENTINA

SOUTH RUSSIA
KOREA
UAE
@l ISRAEL
NORWAY
——lll THE NETHERLAND
s I—— . g
FriAkicE B INDIA

Source: Based on the World Energy Council, National Hydrogen Strategies, 2021

Aligning Demand with Supply
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Clean Energy Marine Hubs

» Aligning supply and demand

dynamics to ensure the
maritime value chain is in
place at the right time and in
the right locations to support
the world’s decarbonization
journey

»De-risking the maritime

sectors own energy transition

A Trade Perspective on

Shipping Decarbonisation

Voytek Chelkowski
Seamind Blue Ocean

SECOND IMO.SYMPOSIUM ON ALTERNATIVE LOW- AND
ZERO CARBON FUELS FOR SHIPPING

"ENSURING A JUST AND INCLUSIVE TRANSITION TOWARDS
LOW-CARBON SHIPPING”

21 October 2022
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T/C
Future Fuel
Voyage

Economics

= Port Cost

Implications of Time Charter

Brazil China Cape Trade

Oct.21 Oct.22

325'000, 4% hmin
2'310'000, 1'666'500,

27% 47%
\ Fuel
m Time Charter Cost
Port Costs
Spread with Spread with
Aussie S $25/PMT Aussie $ 14.0 P
5'965'385, 1'527'025,
69% 44%

C seoming
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180000
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Economics

40000  Low Fleet Utilization=> High Elasticity Volatility Decreasks

High Fleet
utilization

Low Elasticity

Volatility
Increases

20000

0
1% 6% 13% 19% 25% 31% 38% 44% 50% 56% 63% 69% 75% 80% 85% 88% 90% 93% 95% 98% 100%

Iron Ore Trade Patterns and Freight

-m Australia (mts Total(mts Brazil Freight Difference

2014 344'384'840 755'293'512 1'099'678'352 $12.42
2015 360'194'451 809'673'959 1'169'868'410 $6.28
2016 373'962'967 853'162'491 1'227'125'458 70% $4.55 -27.6%
2017 383'537'172 873'274'081 1'256'811'253 69% $8.39 84.6%
2018 398'807'188 881'215'292 1'280'022'480 69% $11.00 31.1%
2019 353'573'413 899'852'506 1'253'425'919 $10.86
2020 344'222'552 917'215'291 1'261'437'344 $8.16
2021 359'180'742 929'739'038 1'288'919'780 $14.67
2022 359'200'000 937'739'000 1'296'939'000 $15.42

C seoming

Source: Clarksons Research/ Baltic Exchange
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Continued Uncertainty = Low Feet Growth = Future Volatility

Supply Growth and Cape Time Charter Rates
140000

120000 -
100000

80000
Average Cape T/C Rate

60000 2018-2022

40000

Average Cape T/C Rate
20000 /20042009 o~ 00000 00

0 Average Fleet Growth- 1999- 2003- 2.8 % : : : : : : . : Average Fleet Growth- 2018-2022- 3.4 % 5.0
)

o 4 ® TP R R Sy WS SN S VR, PR S SN - S W, S SR <SR, VR, V8
LR A . ISR S LI R R U R S S G R S N P L L R S B L
LI IO L L S O R R O I S S S R S SO U AT A S A S i

Average Cape T/C —Capesize Fleet Growth

€ 3RO Source: Clarksons Research/ Baltic Exchange

Time Charter & Carbon Tax Circa $ 40 Bilion

Volume (mts) 360'000'000

Cargo Size (mts) 180'000
Ships 2'000
Fuel Disadvantage (per voyage) 2'150
Fuel Disadvantage Annually (metric tons) 4'300'000
CO2 Disadvantage Emitted (metric tons) 12'900'000
Carbon Tax @ 100 $1'290'000'000
:
Duration Disadvantage (days) 53 3. 4%
Total Ship Days 106'000
Carbon Tax Equivalent T/C change $12'170

C seamind
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Why should we talk about a
“jJust and equitable”
transition for shipping?

Christiaan De Beukelaer
University of Melbourne & Durham University

Based on:

Aly Shaw and Christiaan De Beukelaer. 2022. “Why Should We Talk about a Just and Equitable Transition
for Shipping?” UNCTAD Transport and Trade Facilitation Newsletter, 96(93).

CARBON DIOXIDE EMISSIONS (UNCTAD 2021)

GHG emiasions from
shipping must be
phasad cut to avold
the costs of not

acting in the face of
climate change | NE 2nergy In the process miasitime and average as a rasult,

tranaition in of decarbonizing  trensport costs  shipping speeds  maritme logistics
Decarbonzation  mantime snlp:-lng will incraass, will decrease costs will go up
megsures will have a  transpart
greater impacton  Implies & major
same countries than  trensformation

others, notabty on of the industry
SIS or LDCs, which —
mey nead suppaort to I,
mitigate the i @
Incregsed maritime ‘-\ /-'
‘ logistics costs —

REVIEW

ECOSILEL S 11U ATED IMPACT OF CONTAINER FREIGHT RATE SURGES (UNCTAD 2021)

Hardest hit will be SIDS

Simulation assumption: Simulation results:
Sustained increase In e
container freight rates

Increass in global Increase In consumer
Import price lavels price levels by +7.5%
country groupings

<
+1.5% +2.2%
+0.6%

LLDC World LDC SIDS
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Shipping Decarbonisation as Opportunity

0 Shippin%qmade both unequal and mutually beneficial trade possible;
though the latter has not yet undone the damage of the former

» While the shipping industry is not — and should not — be expected to
solve all the world’s problems, the energy transition is an
opportunity to improve lives

* However, the shipping industry can decarbonise while ensuring no
one is left behind by focusing on policy and action that prioritises a
transition that is environmentally effective, frocedura ly fair,
socially just, globally equitable, and technologically inclusive

Not Every Transition is “Just and Equitable”

1 - Unjust and Inequitable
disparities could widen and inequalities worsen;
which is unacceptable, because the least responsible for the climate crisis are most affected

2 — More or Less Just and Equitable
disparities and inequalities remain static;
which is a low bar

3 — Genuinely Just and Equitable

disparities and inequalities diminish; _
which means that the energy transition is an opportunity to protect the climate
vulnerable and improvethe lives of all, while insisting the polluter pays




The two largest circles, environmental
effectiveness and procedural fairness,
are non-negotiable, as they are
grounded in climate science and
good governance principles,
respectively.

More importantly, the three smaller
circles that focus on social justice,
global equity, and technological
inclusiveness, are the conduits that
both rely on and strengthen the

connection between what is
environmentally effective and
procedurally fair.

These elements are interdependent
and mutually reinforcing. Making
them work requires concerted action
towards meeting the UN SDGs.

WHAT ARE THE KEY ELEMENTS TO CONSIDER FOR SHIPPING’S TRANSITION?

Socially Just:

Workforce reskilling,
education & safety

Community inclusion

Gender responsive

Procedurally Fair:
Diverse Representation
Good governance
principles

Globally
Equitable:
Global policy

Historic responsibility
Climate vulnerability
Leave no one behind

Finance Flows

Environmentally Effective:
Science-based 1.5 aligned ambition
Full GHG and WTW scope
Environmental principles applied
Focus on circular resource use

Technologically
Inclusive:

Access to innovation &
opportunities

Technology transfer
Capacity building

(Shaw & De Beukelaer 2022)

z m}
—
GISBIR

TURKISH SHIPBUILDERS' ASSOCIATION

THE APPROACH OF THE TURKISH SHIPBUILDING
INDUSTRY IN THE TRANSITION TO LOW CARBON
SHIPPING & CHALLENGING PROJECTS
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History of the Turkish Shipbuilding Industry

The Oldest Shipyard in the World
Still in Operation

¥ :
v o oy
?‘i RN 5

Salale R Pt g
< = AN TTERT

600 Years Old
Tradition

".‘ ’J) TURKISH SHIPBUILDERS' ASSOCIATION
<>

Our History

One of the :"f
oldest NGOs

in Turkey

‘VaA

Member of ASEF & Sea Europe

'-.‘ Jv) TURKISH SHIPBUILDERS' ASSOCIATION
<
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Turkish Shipbuilding Industry

ACTIVE
SHIPYARDS

142016 20182020 2022__

;,_ "_.2 TURKISH SHIPBUILDERS' ASSOCIATION
L

Dock Capacity

DRY DOCK FLOATING DOCK

:,_ —2 TURKISH SHIPBUILDERS' ASSOCIATION
E
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Transition to Low Carbon Shipping: Alternative Fuels & Batterries

Number of ECO (hybrid&battery)
. . . . Ships in Turkish Shipbuilding Industry
including ships in operation and on order (Delivery in 2022 82023)= 30 ECO Vessels
=%35 of All Orders

Figure: Uptake of alternative fuels for the world fleet as of June 2021

Alternative fuel uptake (percentage of ships)

Passenger
Ships in operation Ships on order . 8 Ropax
I . Ferries 3%
Ammonia  0.02% v
" 10% :
88.16% ydrogen  0.06% . . Ferries
99‘:?:“' conventional Methanol  0.30% Live Fish 30%
fuel Methanol 0.01% fuel LPG 151% Carriers
World fleet LNG 0.19% O-dze‘;;ock LNG 6.10% 13%
Battery  0.30% Battery 3.85%
Total  0.50% Total 11.84%

Key: Liquefied natural gas (LNG); liquelied petroleum gas (LPG)
a) Sources: IHSMarkit (ihsmarkit.com) and DNV's Alternative Fuels Insights for the shipping industry - AFI platform (afi.dnv.com)

©DNV 2021 Tugs
17%
Fishing
Vessels
27%

i_ "} TURKISH SHIPBUILDERS® ASSOCIATION

="
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Transition to Low Carbon Shipping: Key Elements for Proper Transition

—
IMO/National
Rules

Green Fuel

Shipowners Bsipoly Chain B : .. Shipbuilding

Infrastructures
On time / Engineering Price/
Available delivery &Experience in Quality
Mature \ vhipbuilding \
Technologies }

for Transition

PROPER ECOSYSTEM
FOR TRANSITION Reliability

"

Tiirkiye is one of the most experienced
countries for building new generation low/zero
i carbon ships and retrofits of existing ships
5-_‘3rumsusmpmmens'assocunm which complies with these key elements

AN,
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Decarbonization Journey of Turkish Shipbuilding Industry

- Low/Zero Carbon Projects Experience-

* Succesfully delivered low/zero carbon ships:
» Full battery powered ships, ‘
» Highly energy efficient ships,

» LNG powered, hybrid ships ‘

— (Some of them are the World'’s First Vessels)

* New technologies: Dual fuel methanol and MDO/HVO

* Increasing efficiency of existing ships by retrofits
(lengthening, propulsion & steering systems &
hull form changes etc.)

;.‘ ) TURKISH SHIPBUILDERS' ASSOCIATION

Decarbonization Journey of Turkish Shipbuilding Industry

- Access to Technology for Newbuilds and Retrofitting-

* New propeller and rudder designs and manufacture: Gate Rudder, twisted rudder
* Wind technologies

* New alternative fuel engines
After treatment technologies :
» Scrubbers,

» Exhaust gas heat recovery,
» Possible future technologies such as Carbon capture

".‘ } TURKISH SHIPBUILDERS' ASSOCIATION
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FERRIES - PASSENGER VESSELS

SEFINE SHIPYARD CEMRE SHIPYARD TERSAN SHIPYARD

RO-RO Car & Passenger Ferry Ferry/Ropax Coastal Passenger Ferry Series

200 PCU Diesel-Electric Largest Zero Emission Freight Ferry World’s Largest Battery Packs
Diesel/Battery (10 MWh battery) Hybrid Powered (LNG&Battery)

Upgrade to Methanol

‘°§ TURKISH SHIPBUILDERS® ASSOCIATION
<>

TUGBOATS

TK TUZLA SHIPYARD SANMAR SHIPYARD SANMAR SHIPYARD
The World’s 1st Battery-Powered Full Electric The World’s 1st LNG Fuelled AVD Hybrid Tug
Harbour Tugboat Escort Tug

2021 TUG OF THE YEAR AWARD WINNER

".‘ ‘oé TURKISH SHIPBUILDERS® ASSOCIATION
<
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OFFSHORE SUPPLY VESSELS

CEMRE SHIPYARD TERSAN SHIPYARD

Windfarm Support Vessel Construction Service Operating Vessel (CSOV)

1st Hybrid-battery, DP2 SOV Methanol-Marine Diesel Oil (MDO)/HVO Powered
DP2

".‘ ___,) TURKISH SHIPBUILDERS® ASSOCIATION
<@

OFFSHORE SUPPLY VESSELS

CEMRE SHIPYARD UZMAR SHIPYARD

The World’s 1st DP2 SWATH Type Pollution Control Vessel
Service Operation Vessel

Powered by Batteries and Dual Fuel /Methanol

".‘ ‘q} TURKISH SHIPBUILDERS' ASSOCIATION
<
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FISHING VESSELS

SEFINE SHIPYARD CEMRE SHIPYARD TERSAN SHIPYARD

The World’s First Purpose-Built Vessel Combined
Dual Fuel : LNG, Biogas and Potentially Ammonia The World’s Largest Live Fish Carrier Longliner and Danish Seiner
Live Fish Carrier Hybrid/Battery Powered 2020 WORK BOAT WORLD BEST LONGLINER

2 TURKISH SHIPBUILDERS' ASSOCIATION

FISHING VESSELS

TERSAN SHIPYARD CEMRE SHIPYARD
Direct LNG Fuelled World's first LNG&Battery Driven Purse Seiner Trawler

Live Fish Carrier

: -_,; TURKISH SHIPBUILDERS' ASSOCIATION
<
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MEGA YACHTS & YACHTS
3rd in the World for Yacht Building

URSA SHIPYARD

HVO & Battery &
Methanol & Fuel Cell

z ’W\_; TURKISH SHIPBUILDERS' ASSOCIATION
<

Innovative
& Environmentally Friendly
Implementations

”\3 TURKISH SHIPBUILDERS' ASSOCIATION
b
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Innovative & Environmentally Friendly Implementations

GISAS operates «The Worlds’ First All- Electric ZERO Emission Tug» «ZEETUG» in Tuzla Bay Shipyard Region and
plan to change all fleet to ZEETUGSs in order to Decarbonize tug operations

;;2 TURKISH SHIPBUILDERS' ASSOCIATION

WHAT IF We Can Decarbonize All Tugs in the World within 10 Years ???

The number of over the 100GRT tugboats, which
was 18884 in mid-2018 (Clarksons Research,
2019), increased to 20543 as of November 2021
(Marcon International, Inc, November-2021)

1850 tugboats are scrapped every year in the
world (Marcon International, Inc, November-
2021).

For 2021, estimated amount of CO2e is about 45
million tonnes from tugboats.

As seen in the Figure, the start of worldwide production of
zero emission tugboat in 2023 will end the greenhouse
gas effect within ten years. Without zero emission tug
production, there will be a total of 506 million tons of
GHG emissions by 2032.

2010 2015 2020 2025 2030 2035
ar

EVERY YEAR TUGS EMIT APPRX. 5% OF CO2e COMPARED TO TOTAL SHIPPING CO2 EMISSIONS.

IT IS POSSIBLE TO START REDUCTION OF TUG GHG EMISSIONS NOW !!!!

i

‘u.

TURKISH SHIPBUILDERS™ ASSOCIATION
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Innovative & Environmentally Friendly Implementations

Decarbonization of the Port Facility

Renewable energy sources: Wind and photovoltaic panels

Fully electric port facilities: E-Trucks; E-Cranes; E-Handlers; ZEETUGs

,:;_} TURKISH SHIPBUILDERS' ASSOCIATION

Energy Efficiency Implementations

Green Step from Tersan: Rooftop Solar Energy System

Tersan Shipyard, which consumes 2 million KWh of
electricity per month, currently uses 100% renewable
energy produced from IREC certified (International
Renewable Energy Certificate) wind farms.

© 2 TURKISH SHIPBUILDERS' ASSOCIATION
>

Sedef Shipyard offers energy-efficient lighting solutions with the high energy
cost, maintenance and operation difficulties caused by the installation
height, and the demand to ensure minimum safety standards in the
shipyard. For this purpose, LED lighting solutions have been applied
throughout the entire shipyard.

139



Innovative & Environmentally Friendly Implementations

sV Re
& v RESURGAM project
o 2
&
' EWF });III Uuﬁ?im . elelmentsu(
AAISTER JIMERICH
N

EWPROJECT

naéﬂm}g% 1’.‘U Delft GS I stirweld i‘

) Y
ACLUNAGA

H2020 RESURGAM Project: 13 partners from EU including GISBIR are researching to apply Friction Stir

Welding (FSW) to steel for panel asseblies and underwater robotic welding. FSW has low energy
consumption and there is no need to use consumable materials.

‘9 TURKISH SHIPBUILDERS' ASSOCIATION

Innovative & Environmentally Friendly Implementations

Extraction

Production
N\ i
, TOWARD “x

A [ wrioes 4

gl THINKING /w
Recycling A
End of Life \

e — P

K [ Distribution
Use

GISBIR conducted LCA Inventory Studies for various types of ships including new building
and repair & maintenance.

Z "} TURKISH SHIPBUILDERS® ASSOCIATION

—

140



Proposed Implementations — Depends on the Availability of Finance

Ongoing preparations for WB, EU proposed funds :

» EU&EBRD blended finance opportunities for 4-5 small scale pilot projects (Ports,
ships, short sea shipping)

THE EU AND THE EBRD
WORHKING TOGETHER
FUR A GH vt

+ WB pre feasibility studies for decarbonization of ferries in istanbul

THE WORLD BANK

IBRD « IDA | WORLD BANKGROUP

;:% TURKISH SHIPBUILDERS’ ASSOCIATION

)

Decarbonization Journey of Turkish Shipbuilding Industry
-Skills Development-

» Due to complex designs of new generation ships; engineers &
technicans :

o EXPERIENCE
» Need to understand state of art technologies in detail in order to I"D s !

TRAINING y

comply functional requirements of the ships

» Need to solve possible risks (fire, explosion, noxious,
environmental hazards, corrosion, leakage etc.) of new type of
alternative fuels

» Deal with complex design parameters (proper identification of v B
tank capacities, fuel storage conditions, material competibilities, TRAINING
integration of all systems such as battery systems etc.) EE

LEARNING KNOWLEDGE

"

5{3 TURKISH SHIPBUILDERS' ASSOCIATION
L
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Decarbonization Journey of Turkish Shipbuilding Industry
-Increasing & Emerging Roles

* Due to complex designs of new generation ships;
increasing/new roles are emerging about:

» Software development for integration of systems
(battery management systems & integration of
electrical systems)

» Datalstatistic analysis for operational behavior
of ships (determination of fuel/energy supply)

» LCA assesment for ships including shipyard
operational impact

» 3D scanning technologies due to complex piping,
installation needs specifically for retrofits

""} TURKISH SHIPBUILDERS® ASSOCIATION
@

=
o
GISBIR

TURKISH SHIPBUILDERS' ASSOCIATION

THANK YOU FOR
YOUR ATTENTION

For your questions & suggestions:
mehtapozdemir@gisbir.org
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Telephone: +44 (0)20 7735 7611 Fax: +44 (0)20 7587 3210
PROG/130/Preliminary’
20 July 2021
PRELIMINARY PROGRAMME OF MEETINGS FOR 2022
January 3-7 (3rd, New Year Holiday) JuIy 4-8
10-14 11-15 C127
17-21 SDC8 18 - 22
24 - 28 25-29 1]
February (31)-4 August 1-5
7-11 HTW 8 8-12
14 -18 15-19
21-25 22 - 26
29 _ (2) (29th, Summer Bank Holiday)
March (28)-4 SSES8 September 5-9
7-11 12-16  [IMSO]
14 -18 19-23 CCCs8
21-25 LEG 109 26 - 30
28— (1) [IOPC]
April 4-8 PPR 9 October 3-7 LC 44/LP 17
11 -15 (15th, Good Friday) 10-14
18-22  \SG 105) @025 17-21  TCC72
25-29 MSC 105} 24 -28 [IOPC]
May 2-6 (2nd, Barly May Bank Holiday) November (31)—-4 MSC 106
9-13 FAL 46 7-11
16 — 20 14-18
23 -27 21-25 [IMSO]
J (2nd, Spring Bank Holiday) (3rd, D b
une (30) -3 Platinum Jubilee Bank Holiday) ecember (28) -2 C 128
6-10 MEPC 78 5-9
13-17 [IMSO] 12 -16 MEPC 79
20-24 NCSR 9}@"-%0) 19-23
27 — (1 ) NCSR 9} 26 — 30 (26th and 27th Christmas Holiday)

*

This preliminary programme of meetings is provided for illustrative purposes only and is subject to change.
The list does not include specialist groups (e.g. FSA, ESPH, E&T, CWGSP, etc.).

I:\PROG\PRELIMINARY-PROG 130.docx WO 202,
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PROG/131/Preliminary*
16 December 2021

PRELIMINARY PROGRAMME OF MEETINGS FOR 2023

January 2-6 (2nd, New Year Holiday) July 3-7 MEPC 80
9-13 10-14
16 — 20 17 - 21 C 129
23-27 SDC9 24 — 28
(31 -4 119
February (30)-3 August 7-11
6-10 HTW 9 14 - 18
13-17 21-25
20 _ 24 |MSO 28 _ (1) (28th, Summer Bank Holiday)
March (27)-3 SSE9 September 4 -8
6 —10 11-15
13-17 18 — 22 CCC9
20 _ 24 LEG 1 10 25 _ 29 (28th, World Maritime Day)
27-31 [IOPC]
April 3-7 (7th, Good Friday) October 2-6 LC 45/LP 18
10 — 14  (10th, Easter Monday) 9-13 IMSO
17 - 21 16 — 20 TCC73
24 -28 PPR10 23 - 27
(30)- 3
(1st, Early May Bank Holiday)
May 1_5 November 6-10 [IOPC]
8-12 NCSR 10}®-18) 13 -17
15-19 NCSR 10} 20-24 C.ES 352324
22 - 26 27-(1) A33
June (29th, Spring Bank Holiday) December A 33 (4-6)
(29)-2 \sc 107369 4-8 3w
5-9 MSC 107} 11-15
12-16 18 — 22
19 _ 23 FAL 47 25 _ 29 (25th and 26th Christmas Holiday)
26 — 30

s

This preliminary programme of meetings is provided for illustrative purposes only and is subject to change.
The list does not include specialist groups (e.g. FSA, ESPH, E&T, CWGSP, LC/SG, LP/CG, etc.).
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