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— |ntroduction

NYK Group Decarbonization Strategy

Logistics serves as the backbone of countless industries, playing a vital role in the With a vision set for 2050, we have pledged to reach net-zero emissions across
global economy. However, it is often classified as one of the "Hard to Abate" Scope 1, 2, and 3. However, achieving reductions in Scope 3 is particularly crucial
sectors, where reducing emissions proves to be particularly challenging. The truth and will require the collaboration of various stakeholders within the supply chain,
is, without the decarbonization of logistics, the ambition of achieving carbon including those engaged in next-generation fuels. By building an ecosystem that

q o o o ang o a
neutrality for society as a whole remains just that—an ambition. ction values, we aim to not

v Wiagilitﬁs the sharing and circulation of
only realize our cope"3 reductions b

in enwronmenta

& h :
nsport services that are rich

At the NYK Group, we recognize the weight of this responsnbl i
committed to addressing our emissions and takmg o
reduction. We believe that these effortswa.r 1t a ol igation but a pathway.
to sustainable growth for the NYK Group. ..,

As we navigate the complex world of Iogss the /e al ed i 1 nc iety that prioritizes
our mission to tackle decarbonization ral world into
derived from our emission re

transformed into low-carbon ar yonize

Group GHG Emissions

Valuable

Scope 1+2

@® Reliable Data

Scope 3
Business Activities

Zero
Emissions

© 2024. NYK Group. All rights reserved.



Introduction

Overview of Our Progress

In November 2023, we presented the NYK Group Decarbonization Story, which In this report, we will share the evolved aspects of these initiatives that have
outlines strategies that we believe should be implemented based on social undergone significant trial and error, along with the journey that led us to these
significance and current information. No one has a definitive answer on how to points. We hope to deepen interest and understanding of the feasibility of the
achieve decarbonization in society and the shipping industry; we are proceeding NYK Group's decarbonization initiatives and welcome various opinions to facilitate

cautiously, engaging in a PDCA (Plan-Do-Check-Act) cycle while valldatmg ou \d ‘fu(thidlscussmns toward realization.
approaches We recognize that it is impossible to leap directl a solut and ;
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our direction, strengthenin; :

system design. Note y, discussions regardil

the expansion of bip'
carbon management is a crucial key nc

biofuels but also for

realization has deepened our effortw Monitori i ' ue throug h CFP
onitoring GHG Emissions % \
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reliable data, which is the first step in converting

GHG emissions into value.

N

Measures for Achieving the 2030 Target

— Maximize Energy Efficiency Implementation and Identification
— Use of Alternative Fuels of New Challenges
PR e
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Efforts to Achieve Net-Zero Emissions

Status of GHG Emissions

Progress and New Challenges of — Tactic 1: Maximize Energy Efficiency
— Tactic 2: Use of Alternative Fuels

Progress of Internal Carbon Pricing



Efforts to Achieve Net-Zero Emissions | chapteror | 02 |

—— Current Status of GHG Emissions —Scope 1+ 2 + 3—

Q In the FY2023, Scope 1 + 2 emissions amount to 11.5 million tons of CO2e, while Scope 1 alone stands at 11.4 million tons of CO2e.

Compared to the baseline year of FY2021, this represents a reduction of approximately 10% over two years, which can be
considered a positive outcome.

Q However, to achieve the ambitious 2030 target of a 45% reduction in Scope 1 + 2 emissions compared to the FY2021 while
maintaining business activities, it is necessary to continue implementing effective measures.

Q Regarding Scope 3, the aggregation system has been strengthened. Efforts are being made to refine the data with the aim of
peaking out by 2025 and reducing toward 2050 to achieve net zero.

GHG emission trajectory toward 2050

M Scopel+2 Maximize Energy Efficiency (Operation, Specification)
Use of Alternative Fuels (Low-Carbon Fuel, Carbon-Neutral Fuel, Renewable Energy for Electricity) < 4 Accelerating through the
utilization of ICP
B Scope 3 ————— Use of Green Fuels, Low-Carbon Procurement and etc. through the Establishment of an Ecosystem
[[J CbR ——— — Negative Emissions Technologies (Nature, Technology) 44 |Initiating Trials for Procurement
Scope 1+2 Peak out
e Approx.10%Down /\

16.6 Mmil.

GHG emissions from the NYK Group
(Mil-tonCO2e)

Monitoring GHG emissions @

Approx.
10.0

0.7
1.3
RERGE a
2021 2022 2023 2025 2030 2035 2040 2050 (FY)
< Plan
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Efforts to Achieve Net-Zero Emissions | chaptero1 |

Current Status of GHG Emissions —Scope 1+ 2 +3—

(> Monitoring GHG Emissions

To achieve net-zero emissions, it is essential to aggregate GHG emissions. As of April 2023, the NYK Group has established a GHG
accounting system.

In the second half of 2023, NTT DATA Group Corporation supported us to aggregate the NYK Group’s GHG Scope 3 emissions,
thereby creating a framework to account for not only Scope 1 and 2 but also the entire NYK Group‘’s GHG Scope 3 emissions.

Starting in October 2024, the NYK Group will use Zeroboard’s GHG accounting system to aggregate GHG emissions for Scope 1, 2, and 3.

Aggregation Structure New GHG Aggregation System

* Scope 3 aggregation has been set up. * The NYK Group’s GHG will be aggregated and monitored by Zeroboard
* GHG supervisors have been assigned in all departments and each one platform.
is able to monitor their GHG emission data. * The system enables the aggregation of GHG emissions from the vessel.
* The system launched in October 2024.
NYK
Decarbonization Group @ Zeroboard

[ | ‘ The software allows for the calculation,

Dept. Dept. Dept. visualization, and reduction management

8 8 8 of a company's supply chain GHG

emissions simply by inputting activity

GHG GHG GHG data or setting up data integration. It can
Supervisor Supervisor Supervisor generate reports that comply with various environmental regulations and

T T A allows for data exports tailored to specific purposes. By utilizing tab features,

users can sort data effectively. Additionally, it is possible to assign multiple

oog ]/_E_\I = g 285 @ @ attributes to a single emission data point, enabling GHG emissions calculations

from various perspectives.
Group Vessel fuel Group Vessel fuel
Company consumption Company consumption

© 2024. NYK Group. All rights reserved.



Efforts to Achieve Net-Zero Emissions |

Chapter01 | 02 |

Current Status of GHG Emissions —Scope 1+ 2 +3—

Monitoring GHG Emissions

In the first half of 2024, we conducted impact assessments for Scope 1, 2, and 3 and calculated their respective impacts. We have

defined Scope 1 and categories 1, 13, and 15 of Scope 3 as the scopes for GHG emissions and will consciously work on reducing these
emissions.

In a world where non-financial information, such as GHG emissions, is becoming integrated with financial information,
understanding Scope 3 emissions is essential.

Scope 3
1 | 2 | 3| 4 | s |6 | 7| 8 | 9|10 1] 12|13 u]|iss
Liner Trade ++
Air Cargo Transportation +4
Logistics +4 + +++
Automotive bt ++ ++
Dry Bulk +++ ++ +++ ++
Energy s Siais St +++
Others + ++
The NYK Group 4+ 4+ i+ 4+
FY2023(Trial)
Scope 3 Cat. 1 Scope 3 Cat. 13 Scope 3 Cat. 15
(Purchased Goods and Services) (Downstream Leased Assets) (Investments)
Emissions from Shipping Related Services Emissions from Time Charter Business Emissions from Equity-Method Affiliates
* Port Operation—Pilot Services/TUG Services L Vessel Owner: Scope 3 Category 13 * Ocean Network Express
« Cargo handling, Feeder Services = Vessel Charterer: Scope 1 * United European Car Carriers, Others
Emissions from Air & Ocean Forwarding
Business

© 2024. NYK Group. All rights reserved.




Efforts to Achieve Net-Zero Emissions |  Chaptero1

—— Towards Achieving the 2030 Target —Scope 1 + 2—

Q The reduction of Scope 1 + 2 emissions will be achieved through maximizing energy efficiency and using of alternative fuels.

Q The medium-term management plan had set a target to reduce Scope 1 + 2 emissions for the NYK Group by 30% compared to the
FY2021 by FY2030. In 2023, the NYK Group Decarbonization Story updated this target, announcing an additional 15% reduction.

Q The medium-term management plan includes measures such as slow steaming, which is one of the efficiency improvement
strategies, and the transition to LNG vessels, which is one of the fuel conversion strategies. Additional measures will be
implemented to accelerate reductions to achieve our updated target.

(173

Medium-Term Management Plan

Slow Steaming, Transition to LNG vessels, etc.
100% —— Investment: JPY 100 Billion (to FY2030)
- Fuel Conversion Premium: JPY 80 Billion
‘ - Optimum Operations, Energy Saving: JPY 20 Billion

- 30%
L-10%

Tactic 1: Maximize Energy Efficiency

. 55%

Operational Improvements and Enhancement of Technical Capability
Phasel

Phase2

Tactic 2: Use of Alternative Fuels

~ Low-carbon and Drop-in Fuels (Biofuels) Accelerate Fuel Conversion

b)) :
«
$120 > $200 > $250

2021 2027 2030 2050
Review & Plan

v

© 2024. NYK Group. All rights reserved.



Efforts to Achieve Net-Zero Emissions | Chaptero1 |

Tactic 1: Maximize Energy Efficiency

Q The Energy Efficiency Working Group is conducting a comprehensive evaluation of equipment

Int | Carbon Prici ICP
with GHG abatement costs below the ICP price. R eniPricing (ICP) @

Q Engine tuning optimized for the current operational profile is evaluated as more effective than improvement of hull resistance in
the ship speed of slow-steaming operations.

Q We are also working on improving operations by sharing best practices through activities established across each layer within the
NYK Group. On the other hand, there are many items related to the enhancement of technical capability that have not yet been
addressed, and since they have a significant impact, we are prioritizing our efforts in those areas.

Technical capablllty Resistance reduction
(Specification)
Teaming up with engineering companies to improve Teaming up with engine manufacturers to study
energy efficiency of dry bulk carriers and car carriers optimization for each operational profile
Decreased hull resistance due to slow steaming, resulting Significantly lower actual operational speed than the
in a reduction effect that is less than initially anticipated planned speed anticipated during the shipbuilding process
Measures
implemented

h

Consideration of devices that can offer further benefits
through slow steaming
> Wind-assisted propulsion system (WAPS)

Further
improvement

© 2024. NYK Group. All rights reserved. 10



Efforts to Achieve Net-Zero Emissions | Chaptero1 |

Tactic 1: Maximize Energy Efficiency

Technical capability (Specification)

Q A study regarding high-efficiency hardware has progressed and the next target will be improving energy efficiency by operation
(e.g., routing assist aids specialized for WAPS).

0 By 2030, the goal is to achieve a 10% reduction by installing resistance reduction devices and optimizing the engine and propeller.

Installation of WAPS Introduction of Navigational Operational Aids

Main Engine Upgrading
Hull Optimization
* Fine tuning of main engine

* Bulbous bow retrofit
* Bow wave resistance reduction device

Reducing Resistance

* Air lubrication system

* Optimal control for upgrading remote
controller

Optimization for Propeller and
Stern Arrangements

* High-efficiency propeller
s Rectification of stern flow

© 2024. NYK Group. All rights reserved.
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Efforts to Achieve Net-Zero Emissions | Chaptero1 |

Tactic 1: Maximize Energy Efficiency

Technical capability (Specification)

Q Energy-efficiency improvement devices with GHG abatement costs (the cost to reduce one ton of GHG) below ICP $120 will be
prioritized for installation during phase 1 between 2024-2026.

0 Energy-efficiency improvement devices with GHG abatement cost is $120-5200 will be installed in phase 2 between 2027-2030.

Phase 1 2024-2026 Phase 2 2027-

A 10% target

WAPS ALS

Maker: Maker: Maker: Licensor:
M MITSUI E&S Nabtesco IMC JMu Wind-assisted propulsion system
r— GROUP Air lubrication system

Manta Marine
Technologies

Approx. 650,000 ton-CO2e/year is expected to be reduced by applying these devices.

© 2024. NYK Group. All rights reserved. 12



Efforts to Achieve Net-Zero Emissions

(> Engine Upgrading/Engine Remote Control

Engine Upgrading

Applying the latest fuel-saving technology for mechanically controlled engines
improves performance between the range of low and medium engine loads which is
frequently used in slow steaming operations.

EcoCam (Optimizes Slow Steaming)

EcoCam adjusts the exhaust valve closing time optimized for operating range
of low and medium engine loads to improve engine efficiency by 1-2% by
increasing in-cylinder pressure.

Hyd. pressure to
open exhaust valve

)

EcoCam-off EcoCam-on

Variable Injection Timing (VIT)

An electronic VIT system, which replaces a mechanically controlled system,
enables tuning of fuel injection timing at mechanically controlled engines.
Fuel injection timing optimized for low-load operations increases in-cylinder
pressure and reduces fuel consumption by 1-2%.

| chaptero1 | 02

Engine Remote Control

Applying the latest engine remote control system, which
automatically controls engine loads, can maximize the engine’s
performance.

(TELEGRAPH
AGENT"

Currently, engine speed is manually controlled using the engine telegraph (a part of a
remote control system).

With the Telegraph Agent, the system automatically controls the main engine speed to
maintain a set value for ship speed, horsepower or fuel consumption. This enables
navigation at the optimal ship speed according to the voyage plan, thereby reducing fuel
consumption.

As-Is: Manual Telegraph Operation

Constant engine speed as Variations in arrival time
designated by the telegraph and fuel consumption
ST sgz‘éjd consi‘#r?;‘mon
Wi B K
I!I Sea conditions
Time Time Time

To-Be: Automatic Control

Automatic engine Stable arrival time or
speed control fuel consumption
Ship Fuel
: speed consumpt\on
Time Time Time

© 2024. NYK Group. All rights reserved.
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Efforts to Achieve Net-Zero Emissions | Chaptero1 | 02 |

(> Rudder Fin

SURF-BULB* Retrofits

o Conventional Rudder With Bulb

SURF-BULB are energy-saving devices installed on a Principle 1:
vessel rudder, which can be installed on existing ships, Streaming of water flow m a
and improve fuel consumption without impacting a By directing the water flow generated by the Vortex BULB
ship’s maneuverability. propeller onto a curved surface before it forms % P ’J»J } \\’J»j

vortices, it streamlines the flow and prevents N N7

the dispersion of water pressure. [

{/ Propeller |/ Propeller

Principle 2:

Further generation of lift
peller

N
Rudder water pressure with an )

—\/7\\ Thrust
By capturing the streamlined Rudder SN
\. P 4

asymmetrical surface, the ‘\/‘ -
rotational flow behind the y\)
propeller is converted into a LY Thr;;t
forward thrust. Propeller Rotational
Slip Stream

Propeller boss
SURF-BULB :

The installation of a SURF-BULB
can be expected to improve efficiency by 3—7%.

* SURF-BULB is a registered trademark of JMU in Japan.

© 2024. NYK Group. All rights reserved. 14



Efforts to Achieve Net-Zero Emissions | Chaptero1l |

1 Tactic 2: Use of Alternative Fuels

Q Based on our medium-term management plan, we are steadily progressing with the fuel transition
of our entire fleet. Additionally, we are scheduled to complete the world's first ammonia-fueled
medium gas carrier (AFMGC) in 2026.

Annual use of biofuels toward 2030
(Blended basis)
(KT)

800
Q On the other hand, replacing the fleet with alternative-fueled vessels requires a certain lead time.

At this stage, we are expanding the use of biofuels as “drop-in” green fuels for our existing vessels

to achieve our target for 2030. 400
200
o — m

2023 2024 2030 (FY)

600

Number of Alternative-Fueled Vessels Completed by the NYK Group (Cumulative)
Number of heavy-oil- 100%
fueled vessels .

B Number of alternative- \
fueled vessels \

Increase the percentage of

50%

More than

60 vessels
Accelerate
25 vessels transition to
8 vessels alternative-fueled vessels

0% |
2021 2023 2030 2050

(FY)

Note: Excludes the number of container vessels, but includes the number of ammonia-fuel-ready and methanol-fuel-ready vessels

© 2024. NYK Group. All rights reserved. | 15



Efforts to Achieve Net-Zero Emissions | Chaptero1l |

- Tactic 2: Use of Alternative Fuels

Biofuels

Q Biofuels are made from organic resources (biomass) of biological origin, such as used cooking oil and agricultural
residues. They are considered to have virtually zero carbon dioxide (CO2) emissions when combusted because the
plants absorb CO2 and reproduce biomass. The greatest advantage is that they can be used in existing heavy-oil-fueled
vessel engines and can be blended with heavy fuel oil.

Q Currently, FAME (fatty acid methyl ester) produced from non-edible biomass is the mainstream for marine use.
However, since there are limitations on production volume, it is important to consider other feedstocks and refine
methods to increase usage. It is also necessary to assess the impact of long-term use of biofuels on vessels and to
secure a supply chain that enables stable supply globally.

Feedstocks Processing Blending/Supply Onboard Stowage/Consumption

1st Generation Edible vegetable oil, sugars

—» HVO
Hydrotreated vegetable oil

2nd Generation Non-food biomass — SVO B24
Straight vegetable oil

Heavy fuel oil i, ‘
Biofue 76% //) g@ E
3rd Generation Algae —» FAME 4% & G

Fatty acid methyl ester /// /

v

O Challenges in Procurement and Quality Control © Challenges in Supply Chain and Usage
v’ Lack of transparency in quality v’ Availability at the port of call
v’ Increase in the time required for analysis and testing v Uncertainty regarding the impacts of continuous use on engine
v Unclear extent of scalability and cost impact performance and onboard system operations

© 2024. NYK Group. All rights reserved. 16



Efforts to Achieve Net-Zero Emissions

- Tactic 2: Use of Alternative Fuels

Biofuels

©® Overcoming Challenges in Procurement and Quality Control

Q We began operations of a test engine facility for evaluating the safety of
biofuels in October 2024. This is expected to shorten the testing and analysis
period, as well as the duration of onboard trials, from approximately two

years to three months.

© Overcoming Challenges in Supply Chain and Usage

| Chaptero1 |

Test engine
facility

Onshore
testing

As usual 2 years

Q Since conducting our first trial of biofuels in 2019, we have gradually expanded the number of ports where we can take biofuels.

Q We started a long-term trial project in 2024 to verify the impact of biofuels on a ship’s main engine, generator engine, fuel
supply system, etc., and the quality of biofuels after a certain period of stowage on board.

Biofuel Bunkering Ports

We have completed over 100 biofuel bunkering

operations worldwide for various types of vessels.

NYK In-House
Project

=
NYK GROUP

Moving Forward to Long-Term Trial from 2024

Continuous use for more than
three months across multiple vessels

Gradually extending the usage period
while confirming safety

Joint Project

@M&mnmmmﬂm

OUPS

vehicle carrier X
Evaluation

Continuous use for six months on a @ 6 months /

A collaborative project named Project LOTUS
launched in partnership with the Global Centre %« Establish industry guidelines
for Maritime Decarbonisation, with analytical * Evaluate the total cost of ownership

services provided by Veritas Petroleum Services. * ldentify potential challenges

© 2024. NYK Group. All rights reserved.
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Efforts to Achieve Net-Zero Emissions

- Tactic 2: Use of Alternative Fuels

Biofuels

Current Insights on Our Progress

So far, there have been no issues regarding
safety in the use of biofuels on vessels.

Various biofuels can be evaluated for usability
using a test engine.

If used within a certain stowage period,
sufficient quality will be maintained.

N

Technical challenges are likely

to be overcome.

| Chapter 01 |

Efforts to
Achieve
Net-Zero

Emissions

[ Chapter 02|

Convert
GHG
reductions
into value

| Chaptero1 |

Potential Challenges

Calculation and Data Management:
Biofuels have individual emission factors, making
calculation and data management complex.

Reporting and Disclosure:

The methodologies for calculating GHG
reductions vary by regulation. The rules for
disclosure have not been established.

NS

In the future, the same challenges will arise
with other alternative fuels.

The importance of
carbon management

Carbon Management @ )

© 2024. NYK Group. All rights reserved.
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Efforts to Achieve Net-Zero Emissions

Il Internal Carbon Pricing (ICP)

Q Through ICP, GHG emission reductions are converted into economic value and measured under the same yardsticks.

| chaptero1 |

1. Visualizing emission reduction value by linking financial information with non-financial information, e.g., GHG emissions
2. Developing decarbonization governance by unifying in-house evaluation criteria for emission-reduction value
3. Promoting appropriate decision-making on decarbonization investment through comparisons with existing in-house
evaluation criteria
Before Introduction After Introduction
Decarbonization activities Decarbonization activities |« (———————
A 4 A 4 l
CAPEX/OPEX GHG CAPEX/OPEX GHG
increase reduction > increase reduction 'Accelerate
Not rated fractictifandf2
£ Linked (Maximize Energy Efficiency/
ICP unlfles b ICP Use of Alternative Fuels)
“yardsticks” y
A 4 A 4
Profit Failure to Mitigation of Ability to
) . meet internal profit meet internal
deterioration o . . o
criteria deterioration criteria

© 2024. NYK Group. All rights reserved.
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Efforts to Achieve Net-Zero Emissions

I (nternal Carbon Pricing (ICP)

Q The introduction of ICP will enable us to tackle more advanced decarbonization technologies.
If the GHG abatement cost (the cost to reduce one ton of GHG) is lower than the established ICP price, it can be determined that

the technology should be adopted.

| chaptero1 |

0 We determine the ICP price using implicit pricing. By adjusting the price at our discretion, we can either accelerate or slow down

decarbonization efforts.

Reduction Potential and Its Abatement Cost

Proven Technologies < P Future Technologies
GAC: GHG abatement cost as of today Achievable
[$/ton-COze] Reduction

A T

Cost-Effective Applicable
Without ICP Because of ICP

[
* Upkeeping *  Wind-assisted propulsion system

* Alternative Fuels
* Underwater Cleaning * Air lubrication system * Onboard CCS/Fuel Cell
* Hull Appendage etc. ¢ Waste Heat Management etc. * Renewable Energy etc.

ICP Level

(Example)

0 20 30

100

Accumulated emissions reduction(%)
Compared with 2021

* Subject to regulation, subsidy, and innovation
Especially GAC will be reduced by carbon tax such as EU-ETS (2024 onward);
FuelEU Maritime (2025 onward) or IMO’s medium-term measures (2027 onward)
Figure: Abatement cost evaluation for GHG mitigation measures (lllustration only)

v

A

Types of Carbon Pricing

Shadow Pricing:
Setting a carbon price based on assumptions
concerning external prices

ooo
. ooo
EUA Price = Carbon Tax

Implicit Pricing:
Setting an appropriate price for the amount a

company will spend to achieve its GHG reduction
target.

o

oooo
oooo
oooo

Available Budget Reduction Target

© 2024. NYK Group. All rights reserved.
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Efforts to Achieve Net-Zero Emissions

I (nternal Carbon Pricing (ICP)

Progress

| chaptero1 |

0 Moving forward from phase O to phase 1, we have established a calculation method and have started refereeing ICP for

investment decisions. Since October 2023, we have applied ICP for more than 70 cases.

Q Our ICPs set in 2024 remain $120 from 2024 to 2026, $200 from 2027 to 2030, and $250 after 2030.

Application Capital expenditures

Product and R&D Evaluation Estimated future benefits
4 of GHG reduction
Scope 1 & 2 [ l
Scope P : :
(includes Scope 3 categories 13 and 15 for shipping) i !
Internal ! |
Criteria ‘ Y
. * i income 1 =TT
Calculation Add ICP x GHG* saving on income
*CO2, CHa, N20
Report at Management Meetin
Governance P & &

every six months Without ICP With ICP

2021-2023 2023-
KRR Phase 1

aas=

«

Calculation and visualization Utilization of investment

To verify decoupling while reducing
GHG emissions and growing profits,
we are currently exploring methods
for performance evaluation as the
next step.

KPls: Carbon budget, return of carbon, etc.

© 2024. NYK Group. All rights reserved.
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Convert GHG Reductions into Value | 01 | chapteroz |

—— From Emerging New Value to Shared Objective: Reduction of CFP

Q The regulatory changes surrounding the shipping industry are accelerating, particularly in Europe. Discussions are also underway
in the IMO regarding the introduction of new rules for GHG reductions in international shipping.

Q These changes are accelerating the trend of GHG emissions reduction in logistics and transportation, leading to an increased
adoption of CFP as a management tool. In the future, there will be a stronger emphasis on value calculation based on CFP, and
the logistics industry will need to work together with customers to minimize it to the greatest extent possible.

Shared Objective of Reduction of CFP

e

Beh":'évio‘r Chénge

Logistics Service Providers Cargo Owners

Upstream/Downstream,
Transportation and Distribution

Reduce Scope 1 and Scope 3 Cat. 3 % Reduce Scope 3 Cat.4and 9

Direct Emissions Well to Tank

ESG

FuelEU
Reporting

Maritime Emerging New Value

Needs of
End User

12112 tGe]: New, Regulations Expectations from Stakeholders @




Convert GHG Reductions into Value | 01 | chapteroz |
— Valuing Carbon Footprint of Service

Q As customers interested in CFP increases, the need for a platform to share environmental value data is growing. Additionally, to
ensure the reliability of the CFP exchanged on such a platform, carbon management will become increasingly important.

Q Carbon Footprint of Service is calculated as activity levels multiplied by emission factors. When there are no unified guidelines,
establishing a baseline for comparison is one of the most challenging aspects in terms of calculation. Secondly, the default values
for emission factors of alternative fuels are still under discussion. Alternative fuels, like biofuels mentioned earlier, come in
various types depending on their feedstocks and refining methods, making it difficult to apply a uniform calculation formula.

Q Such a situation may lead to skepticism about the value of CFP calculated by each company and could potentially hinder its
distribution. Thus, it is crucial to make CFP value data fair, accurate and credible.

Carbon Management

Bringing Value Fairness, Accuracy and Credibility
Carbon Insetting Carbon Accounting

Emission Mitigation

.ﬁ GAP = Value of Low CFP

Activity Level: Fuel Consumption

>< (t-fuel)

Emission Factor: Carbon Intensity
(t-GHG/t-fuel)

~+ Diverse Blofuels X Blendmg Rano L
::* Blue/Green Ammonia e
* Bio- MethanoI/E Methanol etc

© 2024. NYK Group. All rights reserved. 24



Convert GHG Reductions into Value

Carbon Insetting

M 1. Platform for Sharing Environmental Value Data

Q Due to new regulations and expectations from stakeholders, the number of customers aware of CFP will continue to grow.

The NYK Group is establishing a system and framework to share reliable environmental data.

Q By incorporating external certification steps, we will distribute it as a Certified CFP. Leveraging our strengths as a comprehensive
logistics group, we will collaborate with YUSEN LOGISTICS CO., LTD. to ensure convenience for diverse customers, allowing them

to utilize the service in one easy step.

| Chapter 02

Bunker/Supplier

Ex. Biofuel, SAF

—
o0 |
BIO
Fuel Supply

Sustainable
BDN/PoS E

NYK Group ===

Ledger

NYK GROUP

Transportation Services

— Carrier
—P = N¥K. « \ehicle
¢ Bulk

@ > @ e Tanker/Gas etc.

Declared
CFS

Certified
CFS

T

Forwarding
—> usenlogistics  * Air Freight

¢ Ocean

e Land Freight etc.

BDN/PoS
Ship Log

[E

E

Verifier

Statement of
Saving

—— Y \ssicreen “Saj] GREEN” Book & Claim Platform

5 & A

Certificate E

Client
Reduction of CFP

Scope 3
Cat.4and 9

© 2024. NYK Group. All rights reserved.
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Convert GHG Reductions into Value

Carbon Accounting

| Chaptero2 |

N 2. Setting Benchmark to Measure GAP for Deep Sea PCC/RO-RO Vessels

Q One of the essential aspects of measuring GHG emissions reductions is determining industrial benchmarks. Collaborating with
classification societies, the Smart Freight Centre (SFC), and other carriers, we are working to establish a universal calculation
method that can be used in global Ro-Ro and car carrier shipping. As part of this initiative (Global Ro-Ro Community), we are also
discussing calculation methods for determining members' average GHG emissions to establish trade-lane-specific benchmarks.

Operation data

Company A f%

v

@ Smart Freight

Classification Society

ClassNK

DNV

Calculate GHG intensities*

* GHG intensities are calculated by the Smart Freight Centre
based on ISO 14083.

N

Disclose benchmark:

Company B ’% Operation data > CQntre
Working groupl
Global Ro-Ro Community (GRC)
The aim of launching the Global Ro-Ro Community is to establish an >
ISO 14083/GLEC-compliant global standard for GHG emissions accounting for
deep-sea Ro-Ro shipping, by bringing together stakeholders involved in the Agreed
transportation of finished vehicles by sea, i.e., carriers (shipping lines) and Calculation
shippers (OEMs). methods
GRC Trade-lane Average Intensity Calculation Method Trade-lane A
Port A u PortB
GHG emissions of A-D _ Conversion ® >
o o factor (a) Ballast leg
GHG emissions of A—B + GHG emissions of C-D
; —
i Ex
! _ TradellaneA _ GHG emissions of A-B Conversion Por.tc LR pod
GHG emissions  Cargo (MT) x Dist. (km) factor (a) Trade-lane B

GRC Trade-lane
average intensity

B2
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Convert GHG Reductions into Value

Carbon Accounting

N 3. Reliable Data through a Primary Data Approach

| Chapter02

Q There are two approaches to calculating GHG emissions. Unless we switch from theoretical values known as secondary data
to actual figures referred to as primary data, emissions may become conceptualized, undermining accuracy and credibility.

@ 7o truly understand accurate emission levels, it is necessary to measure actual data from onboard tanks and converters,
as well as verify the actual GHG emissions data released into the atmosphere exhaust gas.

Primary Data
Approach

Secondary Data
Approach

Well to Tank (Upstream)

Actual Value x Activity

Data Management |

Vessel Specific x  Activity

Tank to Wake (Downstream)

Credible CFP

Onboard Fuel Storage Tanks

(o= s

Energy Converters

Exhaust Gas (+ Fugitive)

Satellite Monitoring@

N

Default Value  x  Activity

N

Industrial Average X Activity

© 2024. NYK Group. All rights reserved.

27



| chapteroz |

Convert GHG Reductions into Value

(> Satellite Monitoring
E:iﬁ:lit? %

The demand for emission data assurance may grow to ensure that actual GHG emissions are

_.r"'/%aseZ: 5 :
Drone /

consistent with the self-declared amount.
Data Quality Assurance from a third-
party Perspective

Quality Management of
Emission Data by the Emitters
We are collaborating with partners to pilot a system to monitor the correlation between
Phase 1:
Measuring

ammonia substitution ratios and CO2 emissions when ship fuel is replaced with ammonia.
instrument

We have carried out a ground-based pilot experiment. Next, we plan to conduct exhaust
measurements on board, followed by monitoring using drones and eventually satellites, with

the goal of communicating objective data with transparency.
Less than 1%

Proof of Concept

On-site direct imaging of CO2 emissions from a funnel—Ammonia + Gas oil combustion gas
About 5% About 2%

#

NH3 Share
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About 10 Vol.%

exhaust gas
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Oil Share
Source: Collaborative demonstration involving NAGOYA Electric Works Co., Ltd. SHIMIZU Corporation, CSP Japan Inc., ArkEdge Space Inc., SUNFLAME Co., Ltd. MUFG Bank, Ltd. and NYK Line.



Challenges for

Green Corridor

Our goal is to connect the supply chains of industries through decarbonization efforts, creating an impact on society as a whole.
To validate the feasibility of this ideal, we are exploring the potential of global logistics through the Green Corridor,
involving regional and international stakeholders in the process.

North Pacific Green Corridor

NYK Bulk & Projects Carriers(NBP) became one of the
founding members of the North Pacific Green Corridor
€onsortium (NPGCC), whose members and partners will
work together to decarbonize the value chain for
commodities between Canada, Japan and South Korea.
The NPGCC will apply its collective expertise to develop
a corridor for the decarbonized transportation of
multiple commodities, including agricultural products,

Chllean Green Corrldors metal concentrates and steelmaking coal.
Network Project Y

i ﬁ&}'éfggmbers —
NYK became one of the members of the Chilean Green Corridors Network ~<?;§‘g%f£$®rces Limited (Canada) 4 ?‘pﬁ"?* ;
Project (Copper Concentrate Export), a joint project to establish a green ;_;C_irﬁﬁan National Railway (Canada) %‘ N ?
shipping ‘corridor in Chile launched by the Ministry of Energy in Chile and *Ifiﬂ_?ﬁac_iﬁ”ermif‘al_s (Canada) i gt o
the Maersk Mc-Kinney Mgller Center for Zero Carbon Shipping (MMMCZCS). Mitsubishi T i |

A project consortium consisting of the workstream leads Sumitomo G- CHEcTCalpiers (Gaemany) h‘_
"UNYK Bulk & Projects Carriers (Japan)

Corporation, Interacid Trading S.A., NYK, Corporacién Nacional del Cobre de

Chile (CODELCQ) and the MMMCZCS conducted a green corridof feasibility Advisory Members

study regarding the export of copper concentrate from Chile to Japan and ~PrincadueEREGRthor ity (Canada)
South Korea. The feasibility project kickstarted in March 2023 and will be Vancouver Fraser Port Authority (Canada)
formally closed by December 2024. Mitsubishi Heavy Industries (Japan)
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Challenges for

Zero Emissions by Ammonia

To accelerate GHG emissions reductions using zero-emission fuels, NYK is implementing pilot projects
to build and operate vessels using ammonia, one of the most promising alternative fuels. Since there
is no precedent for using ammonia as a fuel by directing it to a ship’s engine, the establishment of
safe operations and technical standards will be a pivotal aim of said pilot projects.

Sakigake, the world’s first commercial-use
ammonia-fueled vessel was delivered in August 2024.

On August 23, 2024, the tugboat Sakigake, the world’s first commercial-use ammonia-fueled
vessel, was delivered. It also achieved world firsts in terms of being converted from an LNG-fueled
tugboat to an ammonia-fueled vessel and of realizing truck-to-ship ammonia bunkering.

NYK formed a consortium with engine manufacturer IHI Power Systems Co., Ltd. and
classification society ClassNK to advance the development of ammeonia-fueled engines and
tugboats. NYK Group subsidiaries Keihin Dock Co., Ltd. and Shin-Nippon Kaiyosha Corporation are
handling construction and modification work and managing operations, respectively, thereby
gaining valuable insight and feedback.

[ 1\ This project is one of the Green Innovation Fund Projects of the New Energy and Industrial
i SAK HH Technology Development Organization (NEDO).

Our ammonia-fueled tugboat Sakigake is providing
tug services around the Port of Yokohama as part of
a proving test.
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Bringing value to life.

Our journey is to be continued.

Please look forward to the sequel of this story.



Legal Disclaimer AN
No part of this document shall be reproduced, stored in a retrieval_systerq
recording or otherwise, without the prior written permission of NYK Line.
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