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Disclaimer 5

This material has been prepared by Japan Organization for Metals and Energy Security JOGMEC) based on
sources deemed reliable. However, JOGMEC makes no representations or warranties, express or implied,
regarding the accuracy, completeness, or timeliness of the information contained herein.

The content is provided for reference only and does not constitute legal, professional, or investment advice.
JOGMEC shall not be held liable for any loss or damage arising from the use of this material. Nothing in this
material shall be construed as granting any rights or licenses to third parties.

This material may include contents subject to third-party copyright. Unauthorized reproduction, distribution,
or citation of this material, in whole or in part, is strictly prohibited without prior written consent of JOGMEC
or the respective copyright holders. Use of this material beyond the scope permitted under the Copyright
Act of Japan, such as private use, educational use, or quotation, requires prior permission from JOGMEC or
the relevant copyright holders.

© Japan Organization for Metals and Energy Security. All rights reserved.
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JOGMEC - Who We Are JOGMEC
Japan Organization For Metals and Energy Security (JOGMEC) 00

Our Mission: Secure stable and affordable supply of natural resources

Area of Business

CCS

Hydrogen,
Ammonia

Area of Services

Financial Support Technology Support Intelligence Support

= Equity Finance = Geological Survey = Resource Diplomacy

= Liability Guarantee = Technology Development = International Cooperation
» Grant » Marine Resources Development = Information Analysis, etc.
= Subsidy, etc. = Environmental Safety, etc.

Energy Business Unit, Japan Organization for Metals and Energy Security 5
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JOGMEC - Interface between Policy and Business -

JOGMEC, as the executing agency of Japan's energy policy led by MET]

Stable and Affordable
METI (Government) Energy Supply

Ministry of Economy, Trade and Industry

= Solving issues related to the energy
trilemma by providing

« financial support services .

Intelligence Support

Policymaking - .
« technical support services Policy recommendation
4 )
- intelligence support services JOGMEC Policy Implementation
= Providing services not only to Japanese O Energy Business Unit
; Area of Activities:
companies but also to overseas partner LNG, E&P. CCS. Hydrogen & Fuel Ammonia
organizations - J
Support Programs zLOS;:aTiSO;equeSt
S+3E (Safety Plus Three Es) :
A concept that aims to simultaneously achieve safety
(Safety) as a prerequisite, stable supply (Energy Japanese + Its Financial Technology Intelligence
Security), economic efficiency (Economic Efficiency), Private Sector Partners Support Support Support

and environmental compatibility (Environment).

Energy Business Unit, Japan Organization for Metals and Energy Security 6
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Current Global Context and Energy Trilemma

Energy is crucial to societal development “Energy Trilemma”

= Requires a stable and affordable supply

Securing diverse energy

sources increases costs. .
Energy Economic

environment 4 s
Security Competitiveness

= Requires sustainable actions that respect the global

However...

Introducing renewable
energy has high initial
costs but is
environmentally
friendly in the long
term.

Meeting all these requirements is challenging Using fossil fuels
ensures stable supply
but has a significant
environmental impact

= International politics and economics are full of
uncertainties

= Considerations for the global environment often Environmental
result in cost burdens for affordable supply Sustainability

Energy Business Unit, Japan Organization for Metals and Energy Security 7
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Targeted Objectives of JOGMEC dyo

Focus on Environment by Supporting Decarbonization

Examples Support for green-derived fuels such as E-fuel

Focus on Economic Efficiency by Supporting Low-carbonization

Examples = Various initiatives for CCUS

= Support for launching hydrogen and its derivatives such as ammonia
businesses

Focus on Energy Security by Supporting Existing Energy Supply

S

Examples = Support for LNG through SBL (Strategic Buffered LNG) and equity

finance / liability guarantees R NS

o ) HIF Global LLC operates the world’s first
= Support for methane emission reduction operational e-fuels plant from 2022,

= Support for domestic resource development Haru Oni, Chile.

Energy Business Unit, Japan Organization for Metals and Energy Security 8
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JOGMEC Activities

@ Financial Support

= T Russian Federation Kazakhstan ;
UAE Iraq Azerbaijan [N @ Technical Support
: Onshore Block 4 © Garraf Oil Field ®sic Pipeline Project @ Arctic 2 LNG Project [ ) Kashagan Oil o CCS, Hydrogen and Ammonia
Offshore Block 4 @ West Qurna 1 0il Field ® .
@ Abu Dhabi Onshore Concession Field R&D Projects
@ Produced Water Treatment
Technology

. Crude Qil Sludge Volume Reduction
Technology
Full Waveform Inversion Technology
. Geological Studies
. Clean Ammonia Production Project

Canada

@ ACROSS Monitoring Test

USA

o———— @ Japan

. Acidizing & Fracturing Technology
o Monitoring & Digital Technology
@ C0,-EOR/CCUS Pilot-test in Minami-Aga

4 ) . Ammonia Production/CO, Injection in
. Vietnam Block Kashiwazaki

E .8&48/95 . Japanese Advanced CCS Projects
V'W!OCk“5§/97 @ wethane Hydrate Offshore Production Test

. Investment in eFuels
provider Infinium

. Investment in eFuels
provider HIF Global

. Methane Hydrate Onshore
Production Test

Saudi Arabia

e S
T

Australia

. Mozambique LNG Project . Abadi LNG Project

. Tangguh LNG Project . Scarborough gas project

E Malaysia @ Vethane Emission Measurement Project‘ © wheatstone LNG Project
@ sukowati CO,-EOR @ Fs for Bonaparte CCS Project
2
© sk427 and Ketapu @ Feed for CarbonNet CCS Project @ Feed for CarbonNet CCS Project

Cluster ® s Study for Clean Ammonia Value Chain @ cCs s for Clean Ammonia Value Chain
. Methane Emission . FS for Clean Ammonia Value Chane

Measurement Project Energy Business Unit, Japan Organization for Metals and Energy Security 9
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JOGMEC's Activities for Low Carbonization & Decarbonization (1) 0

In relation to the below Low-Carbonization options, JOGMEC is focusing on CCS, CO: utilization and reducing methane
emissions.

(1) Advancement and efficiency improvement of thermal power generation technology

(e.g., co-firing of biomass and ammonia in coal-fired power generation)

(2) Advancement of manufacturing

(e.g., electric furnace steelmaking without coal, hydrogen reduction steelmaking)

(3) Use of renewable power to supply low carbon intensity of LNG
(e.g., Freeport LNG in the USA, LNG Canada)

(4) Reduction of methane gas emissions

(e.g., methane recovery technology from LNG ships and LNG production facilities)

= JOGMEC provides technical and intelligence support; Methane emission measurement
) for reducing methane emissions with national energy companies in SE Asia, and test facility in Japan
. . o . o . . . JGC Holdings Corp., Research &
i) by engaging in international standardization discussions for calculating Development Center

greenhouse gas emissions and carbon intensity.

Energy Business Unit, Japan Organization for Metals and Energy Security i
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JOGMEC's Activities for Low Carbonization & Decarbonization (2)

(5) CO2 capture, transport, and underground storage (CCS)

= Finance support for "Advanced CCS Projects” started in 2023
JOGMEC provide Support for study and data acquisition to Japanese companies.

= Technical support in Indonesia
JOGMEC are conducting a joint study project with the state-owned company Pertamina with

Indonesian and Japanese companies. CCS Guidelines Handbook for

. . CCS Carbon Credits
= Intelligence support to promote CCS projects globally

JOGMEC provide intelligence services in collaboration with the METI to support policy
formulation in each country, create rules for cross-border transport, and standardize
infrastructure and ships.

(6) Utilization of CO2

» Technical support in Indonesia

JOGMEC are conducting a joint project with Pertamina for CO2 EOR, providing technical
services with Japanese companies.

= Financial support for Tangguh LNG
JOGMEC is participating in Tangguh LNG project in Indonesia where bp and its partners are
working on an EGR/CCUS project aiming to decarbonize gas operations.

Energy Business Unit, Japan Organization for Metals and Energy Security 12
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JOGMEC's Activities for Low Carbonization & Decarbonization (3) 0

In relation to Decarbonization, JOGMEC is focusing on the below options.

1. Power generation using renewable energy
(solar, wind, hydro, geothermal, biomass power generation, etc.)

2. Green hydrogen

(technology to produce hydrogen by electrolysis of water, used as power generation fuel and in fuel cells)

3. Green ammonia

(ammonia produced by green hydrogen and nitrogen, used as a power generation fuel or ship fuel to replace or
complement coal, and/or heavy oil and as a means of transporting hydrogen)

4. E-fuel
(technology to produce liquid fuel by synthesizing green hydrogen and COz)

5. Methanation

(technology to produce methane gas by chemical reaction of green hydrogen
and COy)

6. RNG

(Renewable Natural Gas: methane gas recovered from waste oil, food waste, etc.)

Energy Business Unit, Japan Organization for Metals and Energy Security 13
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/ . JOGMEC
Japan’'s CCS Implementation Target
46%" reduction of GHG Achievement of carbon
MM ton CO: per year | emission (2030) neutrality (2050)

* Compared with 2013

240 | . 240 MM ton

Estimate
180 annual storage
_ volume
Start of CO2 7 (Target)
120 injection(2030) 120 MM ton

Basic studies and
; ccs
demonstration 60 Business

projects. Act (2024)

(lIwanohara, Tomako
mai, Minami-aga,
Hirai, etc.)

2030 2040 2050

Start of Advanced CCS Projects

» Technical /financial follow-up
in 2023, 2024

» Second-mover support
Based on METI: May 27, 2022
20220527 2.pdf (meti.go.jp)

Energy Business Unit, Japan Organization for Metals and Energy Security 15
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Challenges for CCS to Become a Viable Business
1. Supply Chain Challenges 5. Economic Challenges

= Is the supply of necessary technology and equipment stable? » Cost-effectiveness of CCS projects.

» Costs associated with infrastructure development and maintenance. = Economic incentives necessary.
2. Policy and Regulatory Challenges 6. Technical Challenges

= To what extent do national policies support the implementation of CCS? « Improvement of CO2 capture efficiency and storage technology.

H : = Development and commercialization of new technologies like

3. Operational Risk liqusfication

= Risk of CO: leakage from storage.
= Ensuring long-term safety through monitoring.

7. International Cooperation

» Cooperation on cross-border COz transport and storage.

4. PUbIIC Awareness and Acceptance » Establishment of international standards and guidelines.

» Concerns about environmental impact.

Public acceptance
Storage capacity estimation
Robust monitoring method

I 1
Temporary Tank Injection/Storage

Improvement & Cross-border transportation

technology development Liquefied COz shipping
I 1 Cost reduction f 1

I 1
Liquefaction / Temporary Tank Transportation

Financial support, CO2 handling operation, MRV

Energy Business Unit, Japan Organization for Metals and Energy Security 16



(#2]
JOGMEC

Examples of JOGMEC's Initiative (1) "Advanced CCS Projects” ¢

Selected 9 CCS projects (2024)

Potential Area of GO, Emission 2) Tohoku Region West
Potential Area of GO, Storage ,,......f 0astEes o /jf
JOGMEC selectgd 9 role model projects e R nn.m;mmocs
5 for domestic storage e / A = M
— & idemitsu 'iﬂi}
4 for overseas storage Coptire 02 fromidrars

emissionsources inJapan

for Japanese Advanced CCS Projects in
2024.

4) Metropolitan Area CCS

INPEX |aMNPPONSTEEL

5) Offshore Western Kyushu
CCS

ZENEOS ‘k F Power

JOGMEC provides support for the first time
in Japan toward the initiation of CCS that is
to capture and store CO2 underground, P e
which would greatly advance Japan's efforts K v Lcosmo

6) Northem Offshore of
Peninsular Malaysia CCS

ot Mitsubishi Corporation 5 ENEOS

& 6

PUTROMAY

7) Offchore Sarawak CCS

9) Oceania CCS

NIPPON r
SHOKURAL 4 0 L COSMoO
JFE

to achieve a carbon-neutral society.

https://www.jogmec.go.jp/english/news/release/
news 10 00036.html

g‘ Frower wmggt

RESONAL 22 sivsubishi USE Cement

|

Transport/Storage to Malysia

ZAReX [ WK une

8 ® A

WTSUBEN GAS CHEMICAL

2T NEE NGL

o Mitsubishi Corporation i NIPPON STEEL
MITSUBISH

ExgonMobil ,.‘ P

—

p’n Mutsubishi Corporation Clean Energy

'

}

Transport/Storage to Malaysia  Transport/Storage to Oceania

l

Transport/Storage to Malaysia

# The aress shownareanly for
illustrative purpose and do not
represent exact locatiors.

Energy Business Unit, Japan Organization for Metals and Energy Security 17
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Advantages of CCS & the role of JOGMEC By o

= A large-scale CO:2 in a short period of time can be achieved
» Existing technologies such as CO:z separation & capture, and CO: injection can be utilized
= Support for domestic hard-to-abate industries

JOGMEC initiatives in collaboration with METI

= Consideration of policy support for CCS projects based on the CCS Business Act
= Promotion of "Advanced CCS Projects”

» Cross-border CO:2 transportation.

= Joint research domestically and internationally based on MoUs

= Council to discuss common understandings of liquefied CO2 value chain.

» Geological Survey for suitable CCS sites domestically and internationally

= Discussions with financial institutions

Through these activities, JOGMEC would like to contribute to

the start-up of CCS business.

Energy Business Unit, Japan Organization for Metals and Energy Security 18
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Examples of JOGMEC's Initiative (2) “Hirai CCUS Project” oomG""Ec

Hiral CCUS Project i

= INPEX, as an operator, plans to produce hydrogen and ammonia using natural gas
produced from the Minami-Nagaoka gas field with the support of NEDO.

= INPEX and JOGMEC are conducting a joint research to inject associated COz of hydrogen
production into the depleted reservoir of the Higashi-Kashiwazaki gas field.

= Monitoring will be conducted to confirm the injected CO2 behavior.

« This activity can be helpful to reduce concerns about environmental impact and
establish deeper understanding by society on CCS project.

Hydrogen

Minami-Nagaoka Power Generation
Gas Field ‘

;. - T~ O
N g Hydrogen/ nr -
» Production k| S
e 'be;,b AH;O
o o
S ;

[ ]
Sado

s L
Uy
Sea of Japan Gas
N
- Production
Yoshii- . ! ! . oS
ngashlkga::;;v z ki i 5‘: “\«.;romak.,,-r.ﬂ\/j \.;ai\i‘a\
Kashiwazaki -‘éu il N T ’
/ —_— s o
tdl Mi;::in:gma kf"’i © JOGMEC and INPEX commence a
) 'y . . N . . . .
yid ,)" -Katagai gas field | Sea of Jopan | H'saz'::(;:::waza“' ** demonstration project for the production of
+—-‘ | ) Ll o o 5
o / f ' o clean hydrogen and ammonia combined with
Niigata Pref. e c c B 30
ol '”’”? ( ; yg\q,o CO2 storage and utilization in Kashiwazaki-city,
|’|= 7, I " G\ e.z:foc’ Niigata Prefecture, Japan : News Releases |
; / < . .
fr o o\ N O(\ EGR kg Japan Organization for Metals and Energy
i S Tewh, o’ S :
3 . U e S Security (JOGMEQ)

Energy Business Unit, Japan Organization for Metals and Energy Security 19
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Examples of JOGMEC's Initiative (3) “CarbonNet CCS Project” &g

CarbonNet CCS Project

- Melbourne

= JOGMEC signed an agreement for our engagement with the CarbonNet CCS planned ‘ = e 2
for the Victorian Government in Jan, 2022. P, =)
S

= We will contribute to the FEED of the CCS project being conducted by the
Government, and will work with the Government to proceed with the
commercialization of the project.

= The project is

* to store 6 mtpa of CO. (Total at least 168 MM tons). Location of the CarbonNet project in

e : . . . the Gippsland Basin, Victoria
* the world's first international blue hydrogen value chain derived from lignite coal.

CarbonNet

Australia

« Attained jointly by Japan and Australia

HySTRA HySTRA

Liquefied
. Hy?rotgen Hydrogen
efaction Loading

}-Ii-ydrogen quefied Hydrogen
i -

. Li
ification / Gas Refining Marine Transportation

a
Transportation 1qu

Mining Site Facility

Port Site Facility Approx.

Approx.
(Latrobe Valley) 150km (Hastings) 9.000«m
’

Kobe Airport Island

Concept of the Blue Hydrogen Value Chain http://www.hystra.orjp

Energy Business Unit, Japan Organization for Metals and Energy Security 20
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Examples of JOGMEC's Initiative (4) “Cross Border CO2 Transportation”
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JOGMEC

Cross-border CO2 Transportation MOCs

b waltl

MOC on cross border CO:
transportation [Sep.2023]

PETRONAS METI
(MALAYSIA)

by of Ecsrvery, Tk it nshasy

JOGMEC

b vz
" Saur

MOC on CCS partnership

(including cross border COz2
transportation) [Aug.2024]

i*t
- .

THE MINISTRY OF TRADE AND METI
INDUSTRY OF THE REPUBLIC et
(SINGAPORE)

..........
..................
......
.o .
.o ..
......
----
.....
.....
o .
----
.

AZEC
ACN

AZEE:'"A,;ia Zero Emission Community
ACN: Asia CCUS Network

. .
.....
""""""""""
...................

JOGMEC's activities

Collaboration with ACE
(ASEAN Center for Energy)

Joint report on cross-border COz transportation

[May 2024]

Opportunities and
Challenges for CO,
Cross-Border

[ER ST —
seay azs

https://www.jogmec.go.jp/english/news/release/news 10_00067.html

o
x

METI/JOGMEC/Asia CCUS Network’s
International Workshop on CO2 Cross-
border Transport and Storage in the Asia-
Pacific Region [Feb.2024]

E Famen
]

.:.' .-':'.-:

Workshop Report

https://www.jogmec.go.jp/english/news/release/news 08 00014.html

[

Energy Business Unit, Japan Organization for Metals and Energy Security
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Examples of JOGMEC's Initiative (5) “Establishing Supply Chain”
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Supply Chain /Economic /Technical Challenges

JOGMEC's Initiative: Survey of CO2 capture
fundamental technology for cost reduction

= To select CO2 capture methods for mid/small domestic
CO:2 emitters and to estimate cost of those CO:2 capture
methods

= To analyze a cost structure of CO2 capture systems
including pretreatment, aftertreatment and liquefaction

in consideration of recent cost increases

-

Supply Chain/ Economic/ Requlatory Challenges

JOGMEC's Initiative: To establish Liquefied CO:
value chain council

= To establish the council and discuss various specifications
in CO2 value chain with domestic companies with related
to CO2 marine transportation to reduce cost

Liquefaction / Temporary Tank

-

V

Transportation

Temporary Tank

Injection/Storage

Energy Business Unit, Japan Organization for Metals and Energy Security
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(142 ]
5 JOGMEC

JOGMEC's Business Tools for Hydrogen & Fuel Ammonia

JOGMEC supports both domestic and overseas projects by Japanese companies for hydrogen' production and storage for the

stable supply of hydrogen to Japan by providing assistance outlined below.

Providing Equity Capital (EC) and Liability Guarantees (LG)

Equity Capital for H, Production Projects Equity Capital for H, Storage Projects
Equity Capital for Asset Acquisition and M&A regarding H,

Liability Guarantees for H, Production Projects Liability Guarantees for H, Storage Projects

Liability Guarantees for Asset Acquisition and M&A regarding H,

Pre-Study Production Storage

's0) dr

Information Gathering and Analysis Provision, etc.

Technical Study, Technical Development

: Contribution to Diplomacy
: Technical Intern in Japan

Collaborative Research

Strengthening relations

[ Counterpart Gov't, etc. ] [ Gov't. of Japan ]

T Hydrogen of all origins is subject to JOGMEC support.
2 Ancillary business tools to each tool categorized as Main Tools

Energy Business Unit, Japan Organization for Metals and Energy Security 24
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Examples of JOGMEC's Initiative (1) eFuels Production Project )

Gaining of equity share of HIF Global LLC

Project image in the US

= JOGMEC announced that it would provide equity financing with
ldemitsu Kosan Co., Ltd. to HIF Global LLC based in Texas, USA,
one of the leading e-Fuels companies that is developing projects Lo
in several areas. SR e T

o ——

= This investment is the very first time for JOGMEC to provide
equity investment for e-Fuels projects, a form of hydrogen.

» Starting with this investment, JOGMEC supports to accelerate the
establishment of supply chains of hydrogen including <-Fuels
(such as e-Methanol) and to drive our country’s decarbonization
and energy transition.

Energy Business Unit, Japan Organization for Metals and Energy Security 25
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Examples of JOGMEC's Initiative (2) eFuels Production Project )
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Investment in eFuels provider Infinium , o

» JOGMEC and Mitsubishi Corporation have participated in the

Series C round of Infinium Holdings, Inc.

L

= Following the success of its first commercial-scale project, known == 7 g
as Pathfinder located in Corpus Christi, Texas, Infinium plans to " Pathfinder plant located in Corpus
set up its second commercial-scale eFuels project, also known as eFuels Producing Process Christi, Texas
Roadrunner, which is expected to be the world'’s largest eSAF r
production facility when operational, located in Texas, USA. $915 — 9\\ =
: .. W [
= JOGMEC will support these efforts through this investment, Egﬂ\ &
contributing to establishing the eFuels supply chain and the ﬁﬁ
earliest social implementation of eFuels in Japan. 5
0
°°= """"" e = e
\_CO,, \) }2

Energy Business Unit, Japan Organization for Metals and Energy Security 26
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Government Support for Hydrogen and Ammonia
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Hydrogen Society Promotion Act

Japanese Governments is working to promote the supply and utilization of low-carbon hydrogen and its
derivatives. The Hydrogen Society Promotion Act includes Contract for Difference and Infrastructure

Construction Support to support the value chain.
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Examples of JOGMEC's Initiative (3) cfd program 5

METI's announcement of approval of two domestic projects

= METI approved two projects for its cfd program.
Collaboration Scheme between

= In respect of providing support measures.for approved b.utsiness JOGMEC and METI
plans as one of the measures, JOGMEC will provide subsidies to Budget
finance the supply of low-carbon hydrogen and the development 8 METI
of hubs for low-carbon hydrogen.
#1.
. Operators: Toyota Tsusho Corporation, Euras Energy Holdings oo Qfor;:::a' for JOGMEC
Co., Ltd., Iwatani Corporation, Aichi Steel Corporation 0
> Products: hydrogen
» Period: August 2030 to July 2055 Japanese
Companies
Execution of Support and
#2 Project management

> Operators: Resonac Corporation, Nippon Shokubai Co., Ltd.
> Products: ammonia
> Period: April 2030 to March 2055
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Way Forward 5

Our role

= JOGMEC's role is to respond to future uncertainties as much as possible

= JOGMEC strives to provide diversified and comprehensive services

In the field of low-carbonization and decarbonization

= JOGMEC provides comprehensive support (finance, technology & intelligence) specially,
1. Methane Emission Reduction
2. Carbon Capture, Utilization Storage (CCUS) technologies

3. Promotion of hydrogen and its derivatives for energy use
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arbon Capture and Storage.
The system of clean[Hydrogen|production from fossil fuels. -«

We believe that we can achieve carbon neutrality
since we are the natural resource development organization.
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Visit our website!

https://mirai,jogmec.go.jp/en/ https://www.jogmec.go jp/english/
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