NYK Group
ESG Story 2023

Co-Creation Cases

6.Nov.2023

The main contents of NYK Group ESG Story 2023 are based on NYK’s
material issues: Safety, Environment, and Human Resources.

The material issues, their associated visions, and the key themes for
realizing them are determined following approval by the Management
Meeting and the Board of Directors. The determination process also
entails discussions among many employees and managers.

This section provides examples of our co-creation cases with the various
stakeholders involved in the key themes.
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Key Themes Linked to the

for Selecting Said Theme

The NYK Group supports logistics sites with its expert knowledge, skills, and experience based on a
01 | Safety high level of safety awareness while continuing to be an organization where people create safety and
safety protects and nurtures people’s lives and livelihoods.

Preventing serious accidents and
incidents

Maintaining and enhancing safety Because we aim to maintain a high level of safety by passing on to the next generation the lessons learned from past serious accidents and ensuring
awareness that they are not forgotten.

Complying with occupational health  Because safety is premised on the establishment of accident-free environments where NYK Group employees and supply chain personnel can work
and safety with peace of mind.

Because safety is at the core of ESG management and is the first priority in all matters for the NYK Group.

Responding to operational risk Because, as a comprehensive logistics company, we must fulfill our social mission and responsibility to support our customers’ supply chains.

Strengthening cybersecurity Because the upgrading of IT security and management of systems are essential for safe logistics.

The NYK Group will continue to be a force that supports the sustainable development of the Earth and
02 | Environment Vision humanity by taking a leading role in solving environmental issues on a global scale through continuous

co-creation of necessary value for the future beyond the scope of a comprehensive logistics company.

Because, given that GHG emissions mainly from ships significantly impact the environment, the NYK Group views decarbonization as a matter of the
highest priority.

Because, due to the fact that the NYK Group operates businesses in the natural environment, climate change is an environmental issue that could
significantly affect the Group’s business. ‘H

Preserving marine and biodiversity ﬁ%%ablitsiet, as a corporate group whose founding business was maritime shipping, we have a responsibility to protect the ocean and the organisms that

Promoting decarbonization

Responding to climate change risk

Preventing air pollution Because, given that GHG emissions mainly from ships have a significant impact on the atmosphere, we need to fulfill our responsibility in this regard.

Because, as a corporate group that is responsible for part of the supply chain, we need to ensure that the entire life cycles of ships are sustainable,
from shipbuilding through to ship dismantling.

- The NYK Group encourages all employees to vigorously bring their best and authentic selves to work

Building sustainable supply chains

03 | Human Resources Vision and to perform at their full potential, thereby enabling us to remain a good corporate citizen implementing
social sustainability initiatives.

Enhancing employee engagement Because the strength of the NYK Group lies in the vitality and vibrancy with which its employees work.

Ensuring diversity and inclusion Because the Group aims to advance Groupwide management that utilizes the diversity of its workforce and encompasses a range of values.

Developing talent management Because developing personnel and assigning the right person to the right place will enable us to maximize its value.

Co-creating to achieve our mission of Because we aim to increase the value of all Group businesses by taking on the challenge of creating new businesses and implementing ambidextrous
“Bringing value to life”* management.

Respecting human rights Because we want to not only prevent in-house harassment but also responsibly address human rights issues in the value chain as a corporate group.

Co-existing with local communities \?v?tcharosctzli%;r%oun;ﬂ?gg that operates businesses in various regions around the world, our aim is to create value based on harmony and co-existence

Fostering ethical workplaces Because the NYK Group aims to retain its appeal by respecting the labor practices of each country and region in which it operates.

* Including crew members, dispatched personnel, personnel with fixed employment periods, and vendors
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Related Key Themes | Prevent;nngdsiﬁl(':lic:jlgsniscudents Strengthening cybersecurity Responding to operational risk

NYK GROUP

Support for Safer, More-Efficient Ship Operations through the Use of Ship Data

In SIMS3 (Ship Information Management System), detailed data on ships’ operational status and fuel efficiency can be shared in real-
time (every minute) between ships and onshore operations.
Moreover, we are reducing serious accidents and maintenance costs and reforming the workstyles of crew members by installing more
sensors to increase the scope and sophistication of anomaly detection.
In addition, given the increased volume of data being shared between ships and onshore operations, we have established the Maritime
IT Committee to strengthen the safety of ship operations in relation to digital technologies. Combining the expertise of marine
engineers and members with competence in relation to digital transformation, the committee is heightening cybersecurity by enhancing
the onshore monitoring of ships’ loT data and cybersecurity risks.

Data at one-minute
intervals

Enabling detailed, real-time
verification when anomalies
are detected or issues arise

Newly established
Maritime IT
Committee T SR

& B »

|

Ships equipped with SIMS3:

*
73 *As of the end of October 2023

Voyage-related data

Speed (over ground/water), wind
direction, wind speed, course, rudder

angle, etc. Additional sensors for

Engine-related data onshore monitoring

and automatic
Fuel consumption, engine speed (RPM), .
horsepower, exhaust gas temperature of anomaly detectlon
main engine, and cooling water
temperature

Based in Manila in the Philippines, RDC experts analyze the
anomalies in engine data detected by anomaly detection
systems in light of their own knowledge and experience as
marine engineers, and the results of analyses are reported to
vessels and ship management companies. The center’s
functions are being increased and enhanced.

Data collected from ship

operations is analyzed and

visualized in easy-to-understand

graphs and other formats. The application is being built for
ship operators.

Through co-creation with BEMAC, we are developing
LiVE for Shipmanager. The NYK Group is using its
knowledge to help evolve the maritime industry as a
whole.
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Complying with occupational Maintaining and enhancing Preventing serious accidents
Related Key Themes | health and safety safety awareness and incidents NYK GROUP

NAV9000 Assessment Activities Based on Dialogues

Through assessments based on our original NAV9000 quality assurance standards, which were established in 1998, we monitor the
safety of not only NYK-owned ships but also our fleet of chartered ships. Also, based on NAV9000, our safety activities heighten safety
levels and foster a culture of safety through dialogues that include shipowners and the employees of ship management companies, who
are important stakeholders.

With the motto “together with our partners,” our employees visit operating ships, shipowners' offices, and ship management companies

and directly exchange information with their representatives to maintain strong partnerships and realize an advanced safety
management system that anticipates safety issues.

NYK NAV9000 checklist of Request ship safety

approximately 1,500 items assessment or : .
Aimed at safe ship operations improvement Through in-person dialogues between our employees and crew members as well
and environmental preservation as company managers, we share safety information, customer requirements, the

latest industry standards, and our experience. We aim to grow with society by
implementing highly effective measures together.

NAV9000 f (8 . . s
Request NS "‘? & ooo| o Our activities cover approximately all 700 of our operating
R —l ’ ) EEE Bl ships, including NYK-owned ships and chartered ships.
ma—— »a Since the establishment of NAV9000, we have conducted
IR \ S el dialogues that also include chartered ships and crew
iR g /Pointing-out areas for jmprO\ieme'nt AR members. We conduct safety assessments of approximately

v ProviHihg*adyIcgon\ship operations

"‘an’d\\s:hip management w

200 ships and 30 companies per year.

INPUT We received additional 1S09001:2015
certification from Nippon Kaiji Kyokai
. . (ClassNK) for NAV9000 assessment
External events Submit corrective activities targeting crew transfer
action plan vessels (CTVs) for offshore wind

Countermeasures to incidents, power generation.

revisions to rules and
regulations, revisions to standards
and guidelines, etc.

We are committed to achieving high levels of quality
management and safety in ship operations together with
expanding businesses.
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health and safety and incidents

Introduction of Equipment That Suppresses Hull Shaking to Enable Safe, Efficient Cargo Handling

At ports facing the open sea, ships are prone to hull shaking even while in berth, leading to various undesirable effects. Also, the
introduction of larger ships in recent years has created a need for the further enhancement of both port safety and port utilization rates.
Consequently, the suppression of hull shaking has become a pressing issue.

To solve this issue, we have collaborated with Trelleborg Marine Systems to install two DynaMoor Type-L ship mooring systems at the
coal discharging berth of JERA’s Hitachinaka Thermal Power Station on a one-year trial basis. Through this trial, we are obtaining
performance data and verifying the effectiveness of the system. With the cooperation of our partners, we are also addressing on-site
issues in the supply chain—from transportation operations through to loading and unloading operations.

Issues Improvement of ports through co-creation with a marine port materials manufacturer

In berths facing the open sea, ships A e AASEERIS
. = NYK ) e BB
are prone to hull shaking caused by ¥ s eme Abb ] Japan Verine Science i TRELLEBORG
sea swells and long-period waves. Sales and technical consulting Manufacturer (Sweden)
— Reduction in ship and port utilization Operator Scientific approach Strengths
rates due to .Cargo—handlmg interruptions « Network (customers and  « Operational data on Japanese ports + Excellent products
and evacuation from ports ports) « Data on weather and sea conditions (DynaMoor and AutoMoor)
Concerns about work safety being « Experience gained from (mechanisms of swells and long-
affected by the breakage of mooring ship operations and ship period waves)
lines handling » Product effectiveness verification

tailored to the conditions at each site

Fairlead

DynaMoor

Accumulator

DynaMoor is a system that is installed on piers and connected to
ships’ mooring lines. By using electronically controlled hydraulic
dampers, the system adjusts mooring line tension to maintain it at a
constant level. The system can be installed in a small area and helps
enhance cargo-handling safety and port utilization rates.

Hydraulic Power Unit

DynaMoor - L
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Joint Development of Ammonia-Fueled Ships for Decarbonization

Upon receiving a subsidy from the New Energy and Industrial Technology Development Organization (NEDO) as a consortium engaged
in a Green Innovation Fund project, five entities—including a Japanese shipbuilding company, an engine manufacturer, and a ship
classification society—began the development of ammonia-fueled ships in 2022. By utilizing ammonia as a next-generation fuel, we
hope to significantly reduce GHG emissions during voyages. Together with our consortium partners, we will find solutions to numerous
challenging issues and advance trailblazing initiatives aimed at changing the future through the maritime industry. All processes, from
engine development and manufacturing through to shipbuilding, will be carried out in Japan.

B Ammonia-Fueled Tugboat Co-creation system

The world’s first ammonia-fueled ship is scheduled to be delivered in 2024.
We are engaged in R&D with IHI Power Systems, and in July 2022 our
ammonia-fueled tugboat received an approval in principle (AiP) from
ClassNK. In April 2023, we succeeded in the world's first stable combustion

Ammonia fuel )
Development of ammonia

%I carrier (oceangoing ship)
Vo

hull

NIHON SHIPYARD

) |l B i )
of ammonia fuel with a mixed fuel percentage of 80%. ., Development of main f@‘ = Ship operations,
[ engines for oceangoing S regulatory compliance,
ships CIaSSNI( ’\}'M and feasibility study
: . : NT-ERa Technical verification of safety = NYK,

B Ammonia-Fueled Ammonia Gas Carrier Sapa Engine Corporation B il o o Pttt 6F = N¥YK

Using knowledge garnered from developing the tugboat, we aim to complete international guidelines

construction of a carrier in 2026. Regulatory compliance support

We are conducting R&D in partnership with Japan Engine, IHI Power - —

Systems, and Nihon Shipyard. e T A e Ammonia fuel

In September 2022, we obtained an AiP from ClassNK. W ships ) (Deve'{"fmﬁ-”t)%f tﬁ‘gboat

e 1% . . Development of main Goastaliship)
In May 2023, we successfully tested the world’s first mixed combustion of engines for coastal ships
ammonia in a single cylinder 2-stroke engine. IHI Power Systems Co., Ltd \@ NYEK
Ammonia-fueled ShIpS First vessel International vessel Upscale
. commences service commences service
* Promote R&D through co-creation P P & o .
« Accumulate insight upfront by "
commencing service early _(2030—) Tugboat Ammonia-fueled Car carrier

* Increase the number of ships ammonia gas carrier Replace main engines to shift to

ammonia-fueled vessels
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Provision of Low-Carbon Transportation Services Based on the Practical Use of LNG Fuel for Ships

The NYK Group delivered the world’s first LNG bunkering vessel in Europe in 2017 and started co-creation with various partners in 2018
for implementation within Japan. To facilitate LNG-fueled ship operations, we are establishing an LNG supply network and infrastructure
that will ensure the stability of business operations from the outset.

We will utilize the safety technologies, ship operational know-how, and partnership expertise acquired through LNG initiatives to

convert to ammonia, hydrogen, and other environment-friendly ship fuels. In this way, we aim to achieve net-zero emissions going
forward.

Establishment of LNG fuel supply infrastructure Low-carbon transportation services

Establishment of LNG %‘;ﬁ&::‘g:;dmencement
fuel supply infrastructure of LNG-fueled oure car el 70y0ta Motor  Mazda Motor
through a joint venture p Corporation Corporation

and truck carriers in stages —
Contribution to customers’ — @ QL )
GHG emissions reductions TOYOTA mEzna

and the launch of Japan’s
first LNG bunkering vessel

Development of Similar Initiatives in Other

NYK Group Businesses -
eduction of
The establishment of a low-carbon LNG fuel supply infrastructure is a \ 45%~ Biofuels and symthetle el
bridging solution and the first step toward decarbonization. Aiming to Carbon offsetting
achieve net-zero emissions and co-exist and prosper with various .
partners and customers, we will continue co-creation with them in \ \
such initiatives as the construction of ammonia and hydrogen supply GHG emissions —_— kN
chains.  SERET, &

Energy-efficiency improvements Realization of
Utilization of biofuels 5
Advancement of LNG-fueled Fuel conversion ne.t—z_ero
ship introduction emissions
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CCS Projects in Transportation Businesses Aimed at Realizing a Low-Carbon Society

We have begun studying a liquefied CO2 transportation business in response to a commission received from a consortium that
comprises ENEOS Corporation, Electric Power Development, and JX Nippon Oil & Gas Exploration Corporation. The consortium is
engaged in a feasibility study on advanced carbon dioxide capture and storage (CCS) projects in Japan, which is being promoted by
JOGMEC (Japan Organization for Metals and Energy Security).

There are three methods of liquified CO2 transportation. The methods use different transportation temperatures and pressures: (1) low
temperature, low pressure; (2) medium temperature, medium pressure; and (3) ambient temperature, elevated pressure
(LCO2-EP system). To meet the needs of various projects, the NYK Group has worked on all three methods and obtained an approval in
principle (AiP) for each method. Among these methods, the LCO2-EP system is a proprietary technology developed by KNCC, a joint
venture between NYK and the Knutsen Group of Norway. General approval for ship application (GASA) has already been received for a
detailed system design, which is based on a design that previously received an AiP. The system’s technology is attracting a great deal
of attention, especially in the European market, which leads in the advancement of CCS businesses.

CCS Value Chain
COz2 capture and Temporary r
liquefaction storage KNCC _ Storage
A 0] e I Direct injection beneath seabed
>
P L 'l' ' Loading at port CO:
= Maritime shipping . = oo .
il Transfer to floating storage injection unit 2 Storage
and injection beneath seabed s
Capture of CO2 from oil and natural gas rigs — CO2 (1 CO2 : >
CO2
Transfer through use of - . Coi
bow loading system* nland transportation

P Storage
Qil, natural gas, etc.

Transportation method

Technology development
KNCC'’s verification
test site

L
©Mitsubishi Shimi[ding

* ; ; Ship class certification Class DNV (AiP) 2022
A system that enables the loading and unloading of Class DNV (GASA) 2023

cargo through the bow of a tanker

ClassNK (AiP) 2022
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Construction of a Clean Energy Supply Chain

B Capital Participation in JSE Ocean to Establish m Supply of Tidally Generated Power to an Off-

a Global Supply Chain for Liquefied Hydrogen

The NYK Group, “K” Line, and MOL have taken stakes in JSE Ocean,
which is a subsidiary of JSE, with the aim of contributing to a
commercial-scale global supply chain for hydrogen through the
establishment of the maritime shipping of liquefied hydrogen.
Specifically, by the end of 2024 we will complete a joint study on the
safe and efficient operation of the world’s first large-scale liquefied
hydrogen carrier. We will also jointly develop a viable business
scheme for the utilization of such ships in maritime shipping.
Moreover, the aforementioned liquefied hydrogen carrier will be
powered by hydrogen, significantly reducing the CO2 emissions of
ship operations. The Basic Hydrogen Strategy, which was revised by
the Japanese government in June 2023, commits the country to
achieving hydrogen introduction targets of 3 million tons per year by
2030, 12 million tons per year by 2040, and 20 million tons per year
by 2050. To realize hydrogen supplies in line with the large quantities
and low cost targeted, the establishment of a global hydrogen supply
chain centered on maritime shipping will be critical.

A conceptual drawing of
a 160,000-cubic-meter
liquefied hydrogen carrier

Grid Island for First Time in Southeast Asia

The NYK Group has joined a tidal power generation project that is
being implemented by Bluenergy Solutions, a provider of offshore
renewable energy solutions. The project is conducting verification
tests of tidal power generation off Raffles Lighthouse on Satumu
Island, about 14 kilometers from the main island of Singapore.

By tidally generating power and supplying it, the project aims to
establish commercial operations and to support the early realization
of a carbon-free society.

A rendering of a power
generation barge
(Four turbines)

o S o
— blu ne’g}' = 'f/%
blu nergr | '

Deppion

Raffles Lighthouse
©Maritime and Port Authority of Singapore
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Japan—Chile Project for the Zero-Emission Transportation of Copper Products

Chilean state-owned copper producer CODELCO and NYK Bulk & Project Carriers (NBP) have signed a memorandum of understanding
on jointly studying the decarbonized maritime shipping of copper products. Based on the memorandum, in November 2023 NBP and
Oshima Shipbuilding concluded an agreement on a study concerning the construction of up to 15 ammonia-fueled Handymax bulk
carriers*! from the second half of the 2020s onward. If completed, the ships are likely to be the world’s first ammonia-fueled Handymax
bulk carriers. CODELCO and NBP plan to use the ships for the transportation of copper products to the Far East.

Global demand for copper is expected to increase due to such factors as the development of power grids for offshore wind power
generation and the spread of electric vehicles. CODELCO and NBP will continue research and development aimed at achieving carbon-
free copper products that do not emit any GHG emissions during their production, transportation, and supply.

Construction of Ammonia-Fueled Handymax Bulk Carriers

 CODELCO and NBP will jointly study the decarbonization

s _— As ammonia has a lower calorific value per unit than other fuels,
of the maritime shipping of copper products.

ammonia-fueled ships require larger fuel tanks than conventional
« CODELCO will consider a long-term consecutive voyage ships. Therefore, the introduction of . - =
contract that utilizes NBP’s fleet of decarbonized ships & ammonia as a fuel for Handymax = FF
for the transportation of copper products. bulk carriers is an ambitious
initiative due to their smallness.

« NBP will study new technologies with a view to realizing L
decarbonized ships and decarbonization of the maritime
shipping of copper products.

Transportation of
copper concentrates
for copper smelting

*1 Handymax bulk carriers have a deadweight of around 50,000 tons and transport a wide variety of dry bulk cargoes.
As they are equipped with cranes, Handymax bulk carriers can load and unload cargo at any port.

Left: Carlos Alvarado, Chief Commercial Officer, CODELCO TR . - ) - .
Middle: Maximo Pacheco, Chairman of the Board, CODELCO 2 This is a project led by the Chilean government, which aims to increase the production and use of renewable energy,

Right: Masashi Suda, President, NBP and the Maersk Mc-Kinney Maller Center for Zero Carbon Shipping, which is focused on decarbonized transportation.
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