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Roadmap to a Carbon Neutral Society

v" Mitsubishi Corporation (MC) has announced its roadmap on Oct, 2021 which
includes nhew GHGs emissions reduction targets and energy-transformation
(EX) investment guidelines

Towards a Carbon Neutral Society

Climate change is an urgent global issue affecting industries and communities alike.

This Roadmap sets out our steps towards achieving a carbon neutral society; fulfilling our responsibility as an

active player in industries including resources and energy by maintaining stable energy supply, such as
natural gas, while providing decarbonization solutions.

Roadmap: Three Core Points

Greenhouse Gas Reduction Targets

Halve by FY2030, Net Zero by 2050

(FY2020 baseline)

By FY2030
Approx. 2 trillion yen of EX-related investment

Integrated EX/DX initiatives to “Create a New Future”
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MC’s Approach to EX (Energy Transformation)

v While fulfilling our societal responsibility as a reliable supplier of energy, MC
will pursue global initiatives to double renewable power capacity and create

next-generation energy supply chains.
v MC aims to invest JPY2 trillion (USD18 billion) by FY2030, in areas including

renewable energy, base/rare metals, natural gas, hydrogen and ammonia.

2030 2050
n Renewable Energy
@ Sirategically divest @ Double renewable ® Build-out decentralized power infrastructure @ Achieve 100% non-fossil
thermal power assets power capacity @ Enhance supply/demand optimization power generation

(3.3—6.6GW)

E Base Metals & Rare Metals

@ Sirengthen initiatives in mineral resources essential for electrification: expansion of copper business,
battery materials and bauxite
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Renewables as a primary energy source B Carbon-free electricity through renewables and } Green hydrogen
LNG-fired back-up power for intermittent renewables zero-emission thermal power Low/zero carbon mobility

N

® Carbon management using CCUS™ and carbon credits

p NawralGas D))

@ Maintain a stable supply of natural gas during the transition period and utilize it effectively as a feedstock for next-generation energy

- PIDIDD) Next-Generation Energy 2

@ Co-firing of ammonia in coal-fired power plants @ Develop large-scale supply chains for hydrogen and ammonia

i i i 142 ik Expand to other industries
@ Deploy biofuel and biomaterial 2 initiatives | » (hydrogen/synthetic fuels™)
2030 2050

*1 Carbon Captura, Utilization and Storage *2 Sustainable fuels and materials made from biological resources  *3 Clean fuels produced with hydrogen and CO, from the atmosphers or industrial sources, atc.
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Organization Chart

v' Multiple business groups within MC, together with EX Task Force launched
Oct 2021, are pursuing Energy Transformation (“EX”)- related business
opportunities in collaboration with each other.

General Meeting of Board of President and Executive I l
Shareholders Directors Chief Executive Committee
Officer | 2 R Chief Officer for
O—l B gy C Oigitat gy C g‘a‘;‘;me Compliance Emergency Crisis
Audit & Audit & Management Strategy Meeting  Compliance Committee Officer Management
Supervisory Supervisory Investment Committee Sustainability & Headquarters
Board Members Board Human “’“’“g“ ;sa Committee
. Development Committee isciosure Committee EX Task Force
» Launched on 1-Oct, 2021.
» Development of the corporate-wide
business strategy for:
(a) next gen. energy solutions; and
Audit & Supervisory Governance, International Internal Corporate Strategy Corporate Staff Section (b) carbon management
Board Members Nomination&  Advisory Audit Dept. & Planning Dept.
ff Com, i mmitt
e Cofeief:lsl‘:::n - e ?:’i’:ﬁf sgr‘z‘.g' B LS C Sustainabibity & Global Risk & Insurance
h ".:9 Management Dept. CSR Dept. Management Dept.
O e Digital Strategy Dept. Corporate Administration Dept.  Corporate Accounting Dept
DX Project Office IT Service Dept. Legal Dept Finance Dept
Corporate Communications Dept.  Global Strategy and Regional Structured Finance, MAA
Global Human Resources Dept.  Management Dept. Advisory Dept.
Regional Market Development Dept.  Investor Relations Dept
| | | |
2 ] 1
Natural Gas Industrial Chepnfrcrgll:usr:l&ion Mineral Resources Industrial Automotive & Mobility Food Industry Consumer Industry Power Solution Urban Development
Group Materials Group Group Group Infrastructure Group Group Group Group Group Group
Natural Gas Group Industrial Materials Petroleum & Mineral Resources Industrial Automotive & Food Industry Group Consumer Industry Power Solution Geoup Urban Development
CEOQ Office Group CEO Office Chemicals Solution Geoup CED Office Infrastructure Group Mobility Geoup CEO Office Group CEO Office CEO Office Group CEO Oftfice
Natural Gas & Industrial Materials, Group CEO Office Natural Gas & CEQ Office CEO Office Food Industry Consumer Industry Power Soluticn Urban Development
Mineral Resourtbe: ‘i?stmleum & Ig:uw-al M&alemls‘ Mineral Reswr:oe:p Industrial Automotive Administration Dept. A Dept A ation A ation Dept.
% Pt S0l fretecy AdmindyagonDept.. || || Seatisctoe & Mcbmhy Livestock, Meat & Tire Dept International Power | | Urbianinfrastructure O
Asia-Pacific Div. ation Dept Ch Solubon Mineral R A ation Dept. Administration Dept. Dairy Products Dept Ratall DN Div. o
Construction Administration Dept. Investment Div. Plant Eng g Div A i UrbinOngloprmact
North America Div Food Sciences Div. Apparel £ S.P A Di Energy Service Asset F Div.
Materials Dept Next-Generation Mineral Resources ndustrial Machinery Di Business Div. Ppan frasiord Selution Div ool ool
New LNG Ventures & ¢ Minerals Fuels & Petroleum Trading Div. i B o Food Resources Div Healtheare Div. g
Marketing Do ATREIRE Fener Business Div. i b Ship & Aerospace Div N SHERees Ui Pinaisad Liiine PR ] Utility Retail Div.
M, iStcs
Parkiinsace Ecological Materials ey Busiess Products Dv. Foad Datribution D
Materials Div & Chemicals Global Fast Maving
Steel Products Div A Consurmer Goods Div.
Global Marketing Div.
*Organizatonal Structure of the head office
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Global Network

v

MC is one of the largest trading and investment company in Japan and

leverages its global network, which includes regional offices approximately
in 90 countries and regions worldwide, for real-time business intelligence
and develop regional markets in relation to EX.

L} North America
-

L Latin America
& the Caribbean

9 MC Offices and Subsidiaries
101 Group Companies

ew 5

21 MC Dffices and Subsidiaries
391 Group Companies _m

SR . Middle East
-

13 MC Offices and Subsidia

7

Group Companies

80 Group Companies
L}

-

24 MC Offices and Subsidiaries
175 Group Companies

L]
[ ]
-

16 MC Offices and Subsidiaries > ..

-
-

® Head Office: Tokyo
Number of MC offices and
subsidiaries in Japan:9

B Number of MC offices and
subsidiaries overseas:112

Number of group companies:1,785
(1,319 consolidated subsidiaries and
466 equity—method affiliates)

— |

¥ MC Offices and Subsidiaries
331 Group Companies

Oceania

4 MC Offices and Subsidiaries
29 Group Companies
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Hydrogen related Activities by each Business Group
v MC'’s Hydrogen / Ammonia related business

q Blue H2 production via imported LNG

with CCS by Liquid CO2 transportation abroad

E Natural Gas

Group

Methane pyrolysis Methanation
I Petroleum & Chemicals

——1 Solution Group

Development of Ammonia supply chain

Investment to AP Ventures
— a venture capital focusing on Hydrogen & Decarb.

""';‘g Mineral Resources
il Group Investment to Trading of CCM/MEA
Hydrogenious -core material of Fuel Cell

] H2 distribution
QGreen H2 production q to end-users

Power Solution Group

Development of Hydrogen supply chain utilizing H2 storage and

transportation system established by Chiyoda Corporation
(Demo project b/w Brunei Darussalam-Japan, Projects in Singapore & NW Europe)

Industrial Infrastructure
= Group

‘ Blue H2/NH3 ‘ Green H2/NH3 ‘ Turquoise H2 (methane pyrolysis)
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II. SPERA Hydrogen®:
Solution for Global Hydrogen Networks
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Hydrogen Supply Chain Technology Overview

v' Chiyoda Corporation (MC’s group company), has established a large and
efficient H2 storage and transportation system.
v Methylcyclohexane (MCH), an H2 carrier, remains a liquid under ambient

temperature and pressure (SPERA Hydrogen®).

K Solar, Wind, Hydro, \ K Power Gen., Gas Grid \
Geothermal, etc. Refinery, Chemicals, Steel

< Key Technology >

New Dehydrogenation Catalyst

Electrolysis (I

\ / MCH (= SPERA Hydrogen) \ /

@ Storage @
CsH — C7H14
Hydrogenation b +3H2 «=> O De-Hydrogenation

Storage (toluene)  (methyl cyclohexane)

By-Product
Reforming
Gasification

Mobility, Port, Eco Town
Remote Area

——
Toluene Distributed demand

0il, Gas, Coal - ik‘i)‘
ccs |4
\ % \ %

CHIYODA 2021. All Rights Reserved.

Hydrocarbon
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Key Features of SPERA Hydrogen® Technology

Il - AN GICT  Chemically stable, minor MCH (H,) loss during extended

& long distance storage and long-distance transportation
transportation

Liquid under ambient temperature and pressure

Easy to handl
s U Approximately 1/500 in volume

Use of

_existing oil Physical properties similar to petroleum products

infrastructure

Storage and ISR
e LOEUGLEN @ Risk during storage and transportation i LN

equivalent to is equivalent to that of petroleum products SPERA HYDROGEN®
petroleum products A

N2

-——

Combination of

new and
R ER e Ly and new dehydrogenation catalyst technology

Combination of conventional equipment

CHIYODA 2021. All Rights Reserved.
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Global Hydrogen Supply Chain Demonstration

v MC, Chiyoda and other partners established the Advanced Hydrogen Energy
chain Association for technology Development (“AHEAD”) and completed
the world’s first global hydrogen supply chain demonstration project.

Scale 210 to.ns/year
(maximum)
Duration March 2020 - December 2020

Brunei Darussalam

Hydrogen Supply (Hydrogen Production)

Hydrogen Kawasaki City
Demand (fuel for gas turbine power plant)

T tati ISO tank container
ransportation
P (container ship/truck)

Establishment of the Association
Business Scheme for Technology Development.

NEDO Funded Project*

* Technology Development for the Realization of a Hydrogen Society (funded by NEDO)
“Demonstration of the Hydrogen Supply Chain by the Organic Chemical Hydride Method Utilizing Unused Energy”

11
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What we are doing

v As the first-ever developer of global scale Hydrogen supply chain,
MC/Chiyoda are initiating discussions with multiple stakeholders or buyers in
potential demand centers, seeking for cost competitive clean hydrogen
sources in the globe and prospective governmental supports.

Hydrogen Supply Chain Concept Business Model Concept

Demand Centers
(e.g. EU, Singapore, Japan)

| Supply Centers ~ Demand Centers

NI i{

Wind Farm / Solar Farm Clean H2 MCH Marine Dehydro- Land

/M—l ﬁp-m"sm'm Production  Production Transport Storage genation Transport End Use

/‘.

i) Hydrogen P Clean H2 SPA
oA, Suppliers h
il Refinery Chemical Plant
‘ v
b . |

SPERA g
Hydrogen Hydrogen

Blue/Green H2 Clean H2 SPA Hydrogen Demand
Production JV Aggregators
_ J
Supply Centers H 1
(e.g. Europe, US, H Service i
Australia, ME
) RenH2 Supply: Agreement :
i ! :
MCH Supply :
-------- 1
) ..ﬂﬂgﬂ RenH2 Supply I
MCH Production JV |[€======== ReCEWWIgI Storage_[ ------------- !
Toluene Dehydrogenation JV
Transport

Goods Logistics === ="P
Contractual Relationship €

12
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SPERA Hydrogen Use Case: Port of Rotterdam

v' To contribute to Northwest Europe’s ambitious carbon neutral strategies, MC,

Chiyoda, the Port of Rotterdam Authority, Koole Terminals have signed MOU
on July 2021 for the joint-study of commercial-scale imports of hydrogen to
NW Europe via the Port of Rotterdam utilizing SPERA Hydrogen®,

O Semi-commercial scale: 100 ~ 200kt-H2/year by 2026

O Full-commercial scale: 300 ~ 400kt-H2/year by 2030
. .-'..
2 Port of Matching with MCH-TOL N¢
M Storage
” Rotterdam H2 offtakers Infrastructure TERMINALS
The biggest port authority in JOII’It StUdy Of
Europe located in the Netherlands. Commercnal Scale Hydrogen Import Tanks at Port of Rotterdam
Port of Rotterdam gnnounced its I.ISI“g SPERA Hydrogen

hydrogen strategy in May 2021and
aims to be the hydrogen hub to
handle 20mil ton p.a. hydrogen by
2050.

\\VCHIYUDA

CORPORATION
= Mitsubishi Corporation

Source: Port of Rotterdam web site Source: Koole Terminals web site

13
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H2 carriers comparison : Supply Chain Cost

v" Port of Rotterdam showed the overall supply chain costs of producing green
hydrogen in South America and shipping it to Rotterdam in different forms:
LH2, AmMmonia and two LOHC’s (MCH & DBT). SPERA Hydrogen® = MCH

SHIPPING COSTS ARE A SMALL PART OF TOTAL COSTS

SOUTH AMERICA — ROTTERDAM

0 Retrieval

(@™ Storage import

e
»

@® Storage export

0 Carrier Production
- - - - o o
. Electricity

(Source) Keynote speech Allard Castelein, CEO Port of Rotterdam Authority, at the 2nd World Hydrogen Summit.

14
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SPERA H2 Supply Chain Development Scenario

v Start semi-commercial project (2nd Chain) from mid-2020’s and full-
commercial project (3rd Chain) from 2030.

2020 2025 2030 2035 2040 2045 2050 (year)

1st Chain (pemo)

2nd Chain (Semi-commercial)

I 3rd Chain (Commercial)

‘ Future Image

Hydrogen Blue or Green Blue or Green
Source Gray Hydrogen Hydrogen Hydrogen Green Hydrogen
Target Price N.A. USD 5-6/kg below USD 3-4/kg below USD 2-3/kg
H2
Production N.A. USD1.5-1.7/kg USD1.2-1.3/kg USDO0.7-0.8/kg
cost
Capacity 210 tpa 30K - 50K tpa 100K - 300K tpa Upon H2 demand
Industries (Refinery,  Industries (Refinery,  Industries (Refinery,
Supply to GTCC (partially) Petrochemical, Steel), Petrochemical, Steel), Petrochemical, Steel),

Power, Mobility Power, Mobility Power, Mobility

15
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Status of H2 Production Projects by SPERA Hydrogen®
v" MC and Chiyoda have been jointly studying cost-competitive H2 supply and

logistics to demand side, i.e., Singapore, Europe and Japan.

- OSZCN AV
[ . ] \ ° i =
2 i
QQ Country : Middle East
, . | Status : Feasibility Study
¢ Europe Type : Green (solar/hydro/wind)

Blue (natural gas + CCS)

-----

@

Country : Australia
= == Blue Hydrogen Status : Feasibility Study

Type : Green (solar/hydro/wind)
=== GreenHydrogen ’ Blue (natural gas + CCS)

\ T
. - Country : Chile
,..---"'\'\" - o mrm
I - 1\ o= ~o AN Status : Feasibility Study
'l ” ""n..,* ~.| Type : Green (solar/wind)
J ~ ~e N T
. e AT s \\ \\ L
Chile=Europe - Y e SN S
| . ~ \\ 8 Europe
N SO )
AN
2F
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APPENDIX
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History of Technology Development

v' Based on Chiyoda’s corporate philosophy “Harmony between energy and the
environment”, Chiyoda continues to develop proprietary catalysts, catalytic

processes in line with the market.

v' SPERA hydrogen was born in Chiyoda’s R&D Center, as one of key enablers to
develop hydrogen economy toward low carbon society.

1960~1970s
High Economic

1970~1980s

Meiji era~1960s
Shift from ‘industrial

Environmental

«
.

i« o
G Ay, S

CT-BIS, CT-CO2AR

desulfurization) (Selective (o
bisphenol-A reforming)

1948~ 1960s~ production)
Bolstered oil & petrochemical “Sustainable environmental
industry during post war technology” coped with
domestic refineries pollution control technology
restoration to the high developmentto address
economic growth period environmental issues

History of Chiyoda’s Catalyst
Development related to Hydrogen

% e

1980s~Today

Environmental problem

Propylene
production
(Highly selective
synthesis)

Late 1990s~

Shifted to
environment friendly
LNG plant construction

Y
CT-ACETICA
(Acetic aad
synthesis)

o] pollution became Grows Period pollution type’ to ‘city became global common tydrogen was
% obvious along with  Environmental life type” air pollution issue amid global firstly 'ﬂtrOdUC?_d
= modernization disruption became warming in Japanese poli¢
= social issues
= 19505~ 1967 1971 1973 2001 2005 2011 2014 2016
E $ Itai-itai or Minamata Basic Act for Environment Oil Crisis Ministry of | Kyoto Protocol, | GreatEast The 4th Basic Paris
w 3 disease, etc. were Environmental Agency Environmentj Aichi Expo Japan Earth| Energy Plan Agreement
uc—) a3 recognized as social Pollution established established Quake
=7 problem Control
P >
-9 E \ ( ( \ :
R —/ - - N
I w
2002 first
Related Basicresearch on
technology b3 e dehydrogenation 2020
i ABC catalyst ljsghygrzgznation catalyst started in siia NEDO funded project:
Founded] Research (Upgrading of catalist lab. scale Technology Global hydrogen
Division heavy ends) (MTBE production demonstration supply chain
established G - in pilot scale

demonstration
o X

CT-HBT
(Ultra-deep
hydrodesulfurization
catalyst for diesel)

18



2 Mitsubishi Corporation

SPERA H2 Cost Reduction Technology

v We are further developing technologies and system integration from
upstream to downstream to achieve the H2 cost target in 2030 and
future.

. GT Heat Integration SOFC Heat Integration

O Met hylcyclohexane (MCH)

. '
‘ Storage ”~ Transportation —) °
— | 2t P 2 . _’
o_p = - é Toluene H\EJ ¢ [
—
. @ / Storage

Transportation

-D DHG
DRI Integration Compact system

19
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SPERA Hydrogen Use Case: Singapore

v' To contribute to Singapore’s Long-Term Low-Emission Development Strategy, MC,
Chiyoda and Singaporean partners have signed MOU on March 2020 for
development of commercial scale hydrogen import project in Singapore

utilizing SPERA Hydrogen®.
O Semi-commercial scale:
O Full-commercial scale:

20 ~ 40kt-H2/year by 2026
300 ~ 400kt-H2/year by 2030

Towards a
a sustainable
hydrogen economy
in Singapore

= G CityEnergy

Good Energy for our City

v' City gas operators
(860,000 customers)

v planttouse green Producer & Retailer
hydrogen in the of piped town gas

town gas
RPSA W CHIYODA
EP ol A \XQU CORPORATION
ntroduction o
v Global Port hydrogen into port
Group™* vehicles - i

v' Conversion of port
vehicles to fuel cells

v Vision of Hydrogen é% sembcorp
smart grid —
Hydrogen
supply - Valuing SPERA Hydrogen
infrastructure high safety standards
- developing low emissions
v' Developer (comprehensive development of strategies

industrial parks, commercial facilities, housing, s
o
v' Supporting development for hydrogen economy in Si .
Singapore based on know-how of renewable iv? o bl
energy and technology integration Government

v" LNG receiving terminal operators
—— (terminals, hubs, bunkering, etc.)

Il |E |' v" Support the conversion to hydrogen
energy by utilizing the port
infrastructure of LNG receiving
terminal operators

Hydrogen
Storage ,.SW!;,NQ,,W““
infrastructure ——
Bunkering

Hydrogen mixed into
natural gas pipeline

Jurong Port

ﬁ- v" Multipurpose Port Operator

- v' Supports acceleration of hydrogen
e demand development including

I’ IE |I utilization for power generation by
utilizing existing infrastructure
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