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Disclaimer KUEHNE+NAGEL @

All information given in good faith but without guarantee. The information provided is intended for the initial recipient only.

Any reproduction or distribution of the information provided in whole or in part is not permitted without the express written consent
of Kuehne + Nagel.

While Kuehne + Nagel uses reasonable efforts to accurately describe and update the information in this publication, Kuehne +
Nagel makes no warranties or representations as to its accuracy, currency or completeness.

Kuehne + Nagel assumes no liability or responsibility for any errors or omissions in the content of this publication. To the extent
permitted by applicable law, everything in this publication is provided without warranty of any kind, either express or implied,
including, but not limited to, the implied warranties of merchantability, fitness for a particular purpose, or non-infringement.

In no event will Kuehne + Nagel be liable for any damages whatsoever, including special, indirect, consequential or incidental
damages or damages for loss of profits, revenue, or use, whether brought in contract or tort, arising out of or connected with this
publication or the use or reliance upon any of the content or any information contained herein.
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Container Sector:
Energy Demand
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Container Sector
Energy Demand

Vessel p.a.
O /—3
O = Container vessel type: Scrubber fitted, 24,000 TEU
O C—3 Trade: Far East — NW EU

Fuel consumption / sailing (HFO): 8,400 mt

Fuel consumption / sailing (Ammonia): 20,500 mt
Energy required: / sailing: 164 GWh

Solar panel: 1 m?2; 350 KWh / year*

O
5.6 million ﬂ

Rd. 800 football pitches

Rd. 18,666 TEU (1 sailing) required for shipping panels,
emitting 15,510.33 mt CO2e in the sailing.
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Fleet p.a.
Parameters
=  Fleet: ca. 5.5k container vessels**
= Emissions/ year: rd. 235,000,000 mt CO2e
= VLFSO needed /year: rd. 73,000,000 mt
=  Standard windmill: 3.5 MW

Assumed efficiency loss: 50%

Energy demand

0

65,000 28

Compares to

Installed capacity in Germany***;

29,500 Onshore windmills
1,500 Offshore windmills

n
*Reflecting efficiency loss; industrial and retail panels in
different locations
**Clarksons

***RENA
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Regulatory Timeline

Apr: Energy Efficiency Design

Index (EEDI) — Newbuildings

Nov: IMO MEPC 79 final

decision on implementation of

= Energy Efficiency Existing
Ship Index (EEXI)

= Carbon Intensity Indicator
(Chn

Jan: Application of EEXI = First Cll rating

Jan: DCS data collection for

Cll based on AER

Jul: IMO MEPC 80 decision on

= GHG strategy review

= LCA: WTW Emission
factors of alternative fuels

= Mid- and long-term
measures i.e. levy system

(based on 2023 DCS values)

KUEHNE+NAGEL @

= Jul: Entire Mediterranean
- Sulphur Emission Control
Area (SECA) Zone

= Review of Cll regulation

A 2027
® (o))

Jan: IMO goal to reduce Jan: IMO goal to reduce
emissions by 40% emissions by 70%
(baseline 2008) (baseline 2008)

@—
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EU ETS (EU Fit for 55)

= Internal EU shipping: 100%
emission coverage (2- EU
ports)

= External EU shipping: 50%
emission coverage (1- EU
port)

©

0 2050
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M =/
12

EU ETS (EU Fit for 55)

= External EU shipping: 100%
emission coverage (1- EU
port)

As per 17th Aug 2022

Given in good faith but without guarantee
Subject to final regulatory implementation
Sources: Lloyds Register, ABS, FIS, IMO, DNV



Carbon Intensity Indicator (Cll) Rating kuennE+NaGEL (§)
IMO regulation on global basis

From 2023 onwards each Calculation of Annual fuel consumption % CO2 factor

vessel needs a rating of C or annual CII = % Correction factor

better (AER): Annual distance travelled % Capacity To be decided in

Corrective action plan to be
implemented

« if rating D for 3 consecutive
years = 2019 reference level (mid-point of C-rating band)

Reduction from 2019 ref.

« orrating E ™
£ D . 2023 5%
. > Reduction factor
Capacity (dwt) not cargo g s BN
reflected o 2024 7%
. L . 2 C Required ClI - level
= j.e. utilisation factors still to S mid-point from 2023 2025 9%
be developed %
Cll rating to be reflected in T B 2026 11%

seaexplorer

A 2027 - 2030 To be decided




Current State of Regulation kuennE+NaGEL (§)

IMO EU FIT FOR 55
(GLOBAL) (EUROPEAN UNION)

MEPC 79 (December 2022) = Shipping industry included in the ETS [European
MEPC 80 (July 2023) Trading Scheme] from 2024 onwards

EEDI, EEX| > asset = Emissions entirely priced:
Cll = purely based on dwt « 2024 - both ports located in EU

EEOI - operational: transport work / cargo * 2027 —one port located in EU
= Renewable Energy Directive Il

= Fuel EU Maritime
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Bridge
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Existing Fleet Overview

= Fuel / Engine type:

=  Conventional: ~99%
= Dual Fuel: ~1%

—> Currently existing
modes of propulsion:

= Biofuel
= LNG

100 %

98 %

96 %

94 %

92 %

90 %

88 %

86 %

84 %

82 %

1,000 - 2,999
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Vessels in Service

25
940
200
3,000 - 7,499 7,500 - 15,199 15,200 - 24,000

m Conventional ®LNG

Source: Clarksons, As of 12th of
October 2022



Avalilable
Container Slot
Capacity until 2026

= Total slot capacity until
2026: 32.283 million

= Most of the slot capacity
still conventionally fueled
(~89%)

» QOrders not yet reflected in
the register:

» Korea Shipbuilding &
Offshore Engineering: 29
Methanol-propelled ships

= Dalian Shipbuilding:
Series of Methanol-
propelled ships for CMA
CGM
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Accumulated Green vs. Conventional Slot
Capacity Projected Until 2026

Green/ Dual Fuel

- . capacity
Conventional capacity; 11 %

28 758 285 ; 89 %

= Conventional capacity
Green/ Dual Fuel OB 24

Green/ Dual Fuel OB 25;
860800;2 %

Green/ Dual Fuel OB 26;
599 127:2%

Green/ Dual Fuel OB 24;
970474 ;3%

Green/ Dual Fuel OB 22;
550288 ;2%

Green/ Dual Fuel OB 23;
544 210;2 %

= Green/ Dual Fuel OB 22 = Green/ Dual Fuel OB 23

Green/ Dual Fuel OB 25 Green/ Dual Fuel OB 26

Source: Clarksons, Financial Times,
As of 12th of October 2022



Scrubber Spread KUEHNE-+NAGEL @
Average Prices ARA/ SIN

= Scrubber investment:;

8 Scrubber Spread
2.7 million $1 200
» Maximum spread: ~460 #1008
$ / mt (04.07.2022) ca00 I
= Minimum spread: ~35 $ $600

/ mt (02.11.2020)

$400

= Scrubbers might be
converted to direct

$200

. .
carbon capture devices © © D D D D o D > D D D

How long and against F o & S F

what will VLFSO be the

u ltl mate cost =0.5%S 380cst VLSFO Sing/ARA ==3.5%S 380cst HFO Sing/ARA

benchmark?
Source: Argus, as per Sep 2022



Pathways to Reduce Emissions in the Container Sector KUEHNE+NAGEL@

: 3of ‘ : Carbon capture and Ao g Supply chain
Technical efficiency Alternative propulsion Power-to-X storage Tonnage optimisation optimisation

Hull + propeller Scrubber retrofit

M/E & boiler Dggltt:g:gd
optimisation techFr)loIogy

Methanol
(CH30H)

Further
innovations i.e.
Bubble tech

Ammonia (NH3)

Mature technologies; some adoptions
Adtveac'ﬁcn%‘foﬁi?‘” Promising technologies

Source: Own K+N Research; MMM Center for
Zero Carbon Shipping




The Cost of CO2
Reflecting EU
Taxonomy

= Based on 1st half 2022
EU ETS prices of 27
weeks

= LNG prices affected by
Russia — Ukraine crisis

= Up to 2026, rd. 11% of
total fleet dual fuel

= Scrubber emissions to
be added if HFO is
utilised

The Cost of CO2
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m CO2 Cost LNG

= LNG NWE bunker delivered
on board USD/t VLSFOe
prompt
London close, USD/t VLSFOe

m CO2 Cost VLSFO

m Fuel oil bunker 0.5%S 380cst
ARA dob
London close, USD/t

35

Source: Argus, as per Sep 2022



EU ETS — Cost of Compliance kuennE+NaGEL (§)

Tradelane Environmental CO2 Emissions VLSFO
Fee (€ / FEU) (mt) (mt)

Maersk Price Estimates

= Maersk estimates of
cost increase per FEU
on selected trades

South America

= To be applied as a e
Europe
standalone surcharge
effective Q1 2023 North Europe —
Far East 99 1.10 0.34
Based on assumed
CO2 cost: 90 EUR / ton _
Far East — North 170 189 0.59
(EU ETS Allowance Slrepe
price)
Middle East —
North Europe 106 1.18 0.37
| 151 2.04 0.64

U
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Emission
Calculation
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Unifying Standards

Emissions

CO = CO2

2(€)s coze
» Radiative forcing (CO2, SOx,
Nox, PM)

Utilisation

» Fully laden

= 70% (SFC)

= Modelled on journey level

» Real-time reported (noon report)

Scope

» Well-to-Wake (WTW)
» Tank-to-Wake (TTW)
= WtT Emissions = LCV (%) .

9C03z¢q
COzequer (F5229)

Energy density
= Basis: VLSFO: 0,041 MJ/g

Biodiesel: -10% / 0,0372 MJ/g
Ammonia: -50% / 0,0186 MJ/g
Methanol: -50% / 0,0199 MJ/g
LNG: +20% / 0,0491 MJ/g

Percentage values approximate

7]
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Distances

Ship log books, AlS, Mid-
ports,...

Likely higher due to stops at
intermediary ports, deviations
due to weather etc.

SFC proposes a flat adjustment
of +15%

Standards

ISO 14064-1/2/3 - system and
process standards

EN 16258 - currently accepted
standard (SFC)

ISO 14083 (release 2023) >
GHG calculation standard for
the transportation sector

IPCC principles (National GHG
inventories)
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Influencing the pathway...

Macro

New China 5 year outlook = Increase electric
vehicles; competition for renewable energy sources
etc.

Shift from initially planned energy strategies due to
Russia / Ukraine crisis

Increased interest rate levels affect developments
for conventional as well as low carbon projects

Nearshoring due to recession and geopolitical
woes

Quo vadis: Inflation

KUEHNE+NAGEL

)

Micro

=  Smarter supply chain planning (seaexplorer.com)
= Reduced dwell time

= Optimised surface transportation

= |mproved utilisation of equipment

= Competition between different industries + sectors
for the best possible access to low carbon fuels

» Real Estate crunch due to rising interest rate levels

20
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