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Green Transformation’s Three Principles .
Triple One goal, various Solution to the
breakthrough pathways world
Japan aims to simultaneously achieve Toward our common goal of Japan will decarbonize itself, but
= Energy Security achieving net zero, we will make also contribute to global
> Economic Growth practical energy transitions through decarbonization by providing
> GHG Emissions Reduction various pathways depending on solutions outside Japan.

the circumstances of each country.

W Japan (3%)

 solutions

Energy \ |
Security
Global GHG
Economic i i | ey : . Bmission
Growth
__..--/-..
1
Hydrogen Society Promotion Actx e

# Enforced on October 23, 2024

Background

« In order to achieve “carbon neutrality by 2050,” Japan should move forward with GX(green transformation)
in areas where decarbonization is difficult to achieve, and in the future, achieve a stable energy supply,
decarbonization, and economic growth at the same time.
It is essential to promote the utilization of low carbon hydrogen and ammonia, e-methane
etc., while ensuring its safety, as key energy and raw materials for advancing GX in these
sectors.

Overview

+ To promote the supply and utilize of low carbon hydrogen and ammonia, etc. at an early stage, the
national government will take the lead in formulating basic policies, establishing a business plan
_ajmm!ajj_chgm_e related to both supply and demand, and introducing snp_p_oﬂ_m_e_a_s_u_r_es_and special

a3 1 an, as well as take

measures such as formulatlng standards that busnnesses supplymg hydrogen and ammonia, etc. should abide

by in order to increase the supply of low carbon hydrogen and ammonia, etc.
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ASSOCIATION

As a cross-sectional and open organization that overlooks the entire supply chain,

Purpose we build a hydrogen society at an early stage through the realization of social
implementation projects.
Name Japan Hydrogen Association (JH2A)

Takeshi Uchiyamada, Executive Fellow, Toyota Motor Corp.

Co-chairman Takeshi Kunibe, Chairman of the Board, Sumitomo Mitsui Financial Group
Akiji Makino, Chairman and CEOQ, Iwatani Corporation

Establishment  April 2022 (established as the general incorporated association)

AsahiKASEl Iwatani JNPEX ZENEOS OBAASH @
K Kawasaki ‘O KansaiBlecticPower  I¢, b0k (T KOBELCO

power with heart

Executive 25

Board @ SHIONOGI  Sumitomo Corporation {7 CHIYODA - ¢fBower TOSHIBA

Members companies  +AvoTA @adirliquide Panasonic Marubeni ol
#" SMBC ,@. A MITSUBISHI KAKOKI KAISHA,LTD. % MITSUBISHI GAS CHEMICAL
~~~~~~~~~ (t) MUFG Mitsubishi UFJ Financial Group
Members 477 Companies/Organizations (as of December 2024) 3
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General Assembly

Executive Board Auditor
Secretariat
Total 26 staff
Steering Committee Supporting member
Advisory member
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l Committee Committee Committee Committee Committee |
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JOGMEC'’s Capabilities

JOGMEC is a collaborative organization that works closely
with companies to create and develop new projects.

Oil & Natural Gas

+2 eFuel

+50years i
companies

From lab to
7BPD to 500BPD

Experience in
hydrocarbon projects

eFuel companies

structuring from
upstream to midstream

Equity investment in two

Experience in synthetic
fuel technology
development since 1998

Japan Organization for Metals and Energy Security

Prospects for Enforcement of Support Program

STRENGTHS (+)

WEAKNESSES (-)

program

® Key Issues under the GX Policy (Simultaneous
Achievement of Emission Reduction and Industrial
Competitiveness /Economic Growth)

® Promotion of investment using GX Bonds and
sustainable support

® Creating use cases at the “dawn of time” that will
lead to future industrial competitiveness

® Start supply by FY2030

INTERNAL |Strength : characteristics contributing to |Weakness: characteristics obstructing the
FACTORS |the goals of support program goals of support program
® Generous support for first movers ® Mitigation of conflict effects among prgram-
® Private sector-led joint planning from supply to specific objective items
use ® Need adjustments toward an internationally
® 15-year support period and large budget consistent system (e.qg., differences in CI values
® Selecting certified projects from a variety of plans and boundaries)
(imports and domestic production) and provide | e Complex execution operations for the provision
tailor-made support of tailor-made assistance over a long period of
® JOGMEC accompanies the project as an time
implementing corporation
EXTERNAL | Opportunity: external characteristics Threat: external characteristics
FACTORS |contributing to the goals of support obstructing the goals of support program

® Constraints due to uneven distribution of energy
resources required for hydrogen production

® Rising global EPC costs

® Uncertainty about global agreement on climate
change, support measures and regulatory
trends in overseas hydrogen producing
countries

Source: Additions to Satomi Takeshita's Eresentation$2024)
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(2) FHH 2 KFETHAIA~DTRELE H2Global D HDHHA
SEIEH - H2Global Foundation Executive Director Mr. Markus Exenberger
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The importance of reaching tipping points

S-curve deployment of new technologies: historical examples and typical stages

Wheﬂ ma rkeTS The historical adoption of a sample of Stages in market formation and scale-up
reach a tipping

infrastructure and energy systems
Inception Formation Scaling

point, market 00
forces lead to -
i § 5-10%
exrélon?nﬂal { Green
T s -
adoption t e fogme | industry could
thereafter. $ 40 benefit from
Technology is Market formad /\ these self-
20 ready, but transactions N .
market i nof N begin N Infcative reinforcing
oints in terms ol e m_u' market
eployment 1as0 - o forces if
o - Optimisation nudged
£ ner toward tfipping
5 points.
Source: Mission p‘:““'b.r"' Partnership, Bezos Earth Fund (2024). Unleashing market forces to scale green industry .
The rale of Green Market Makers. Hze lobal
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H2Global’s mechanismpromotes timely and effective market creation
for green commodities such as clean hydrogen

Key elements

Investment Security

Cost of Diff_erence ‘q; Competition
compensation =3

Creating business cases Long-term purchase Financial compensation Double-auction: Market

and investment security. agreements over 10 years. of Cost of Difference. based bidding procedures on
th ) dd d side.

Shifting the timing of Clear definition of max. Set up of an intermediary € supply and demand side

market creation by funding volume, products, — the Hydrogen Minimization of the price

promoting the market geography and (sustainability) Intermediary Company. difference to be compensated

ramp-up until a viable criteria by funding body. by public funds.

low-carbon market has - .

developed.

vekop s Hintco

Insights into H2 market creation and H2Global’s efforts

oy 2020 ®.H2Global Stift

Page 4

The Double-Auction Sequence

o SUPPLY SIDE DEMAND SIDE e
APPR.12MONTH PRIORTO DATE OF DELIVERY

c
i<
on B @
Consortium A 4 Industry
H2 Project z
S
8 OfftakerA: Steel Industry
c
2
& Competition -based Competition -based
Consortium B i procurementprocess el ® H —> BEELELICEEES —_ Transport
H2 Project 2 (€] In co
§ 10 year Hydrogen 1year Hydrogen
8 Purchase Agreement Sales Agreement OfftakerB: Port
& Compensation -
4 of the price difference
o "
Company C = Funding body, grant Energy
H2 Project £ authorities
5
3 OfftakerC: Storage
Insights into H2 market creation and H2Global’s efforts
P *=H2Global Stift
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Demand and supply countries can design their H2Global tenders
individually or join forces

Customizableregarding: Adaptable to different targets:
Geography (global, regions, countries) * Price optimization = Decarbonization of specific sectors
H2 product selection * Promotion of clean technologies * Development policy
Product and sustainability criteria » Energy security

H2Global
Tender

IMPORT OR LOCAL JOINT IMPORT EXPORT JOINT IMPORT / EXPORT
Demand Demand Supply Demand
e country country Suppivicetnty country country
Price difference Price difference Price difference Price difference
[ ) H [ ) H [ ) H [ ) H
e Hintco e Hintco e Hintco e Hintco
Supply Side Demand side Supply Side Demand side Supply Side Demand side Supply Side Demand side
Insights into H2 market creation and H2Global’s efforts -
Pl *sH2Global Stift
H2Global worldwide

—_— -

,;z}f;*—: .
*
- |
< "y

= Australia

¢
+

@ Countries with funding commitments

@ Countries in active discussions to use the H2Global mechanism

(%) it (0 )
H

®  Countries with ongoing knowledge exchange

Insights into H2 market creation and H2Global’s efforts
January 2025

*H2Global Stift

Page 10
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2.4 Session C EKERFE/KFZE TR OFRBEE 73HT-Workshop Mgt ROFIT
(1) #5E 1 H2Global research reports of 2024 O#IT
*  Bridging the gap: Mobilizing investments in hydrogen infrastructure

*  Unlocking potential: Scaling demand through hydrogen hubs
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»  Keep it simple: Aligning auction objectives for success
SEIEH - H2Global Foundation Program Manager Mr. Jan Klenke
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Four financial support instruments
that can help unlock infrastructure investment

Fixed subsidy tools

CAPEX support Upfront one -time payment to reduce initial investment costs.

Dynamic subsidy tools

Fixed premium Anchor capacity bookings Contracts-for-difference
Unit-price based premium Annual payments to guarantee a Revenue-based tariff to guarantee a
linked to capacity utilization. revenue floor. revenue floor + claw back mechanism

in case of excess revenue.

Revenue Revenue Revenue

o=
00\5" Lo
oavl\“ o
a0t A Rapayicit’”|
Z ///&//// i)
]
Total 1
i
i

Capacity Iy Capacity
100% utilization 100% utilization

Capacity
utilization

*sH2Global Stift

Recommendations Suitability of financial support instruments by infrastructure

= Develop tailored funding
mechanisms for specific types Fixed premium|  Contracts-for- Anchor capacity
of infrastructure, prioritizing difference bookings
CfDs for high-risk, long-term
projects like pipelines and Pipeline Medium High Medium
underground storage, and
CAPEX supporffor simpler,
lower-cost projects like
terminals and reconversion
facilities. Reconversion High

Terminal High Medium Medium

Anchor capacity bookings Underground
constitute a viable alternative storage Mediliy Medium
for all types ofinfrastructure.

*. H2Global
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Offtakers worry mostly about costof-difference & supply security

cost of siererce How to bridge

the cost-of-

Uncertaity of nrastructure access. difference?
Uncertainy ofsuppty vormes | How to ensure

supply security?

Need for flexible production -
High RaD needs [

Importance of the challenge

® Most important  ®2nd  ®3rd 4th 5th 6th

Source: H2Global survey among donors to the H2Global Foundation on priority challenges for potential clean hydrogen off -takers; n=23

*% H2Global Stift

Different transformation pathways
need different solutions

Challenge Self-sufficient hubs Import-dependent hubs
* CAPEX for CCUS assets or other * CAPEX for industrial assets
Cost-of-difference captive s‘upply assets By - OPEX with reference to previously
* OPEX with reference to additional used fossil fuel

electricity cost

» Ensuring sufficient local production | « Collective procurement from external

Supply security and direct connection with supply, import coordination
offtakers
»  Within-hub pipelines * Import terminals,
Infrastructure

long-distance/mid-stream pipelines

*H2Global Stift
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Assessment oR2 auction objectives and their interactions

SEEEE 2 HEB 5 . . .
[1] [supporting H2 (derivative) market creation 0[2[2]2]3 22 ofofo[1[-1-20 22 Fiscal efficiency is the
2] |reducing cost of H2 (derivatives) for offtakers 2[0(2[2]2[[2[o 2|2 [0 |2} o [2[-1[2 [0 [0 [0 objective with the most
[3] | maximizing economies of scale 2[2[ofofo[-1]-1]-2[2]2] 1][-1[ 1]o[o] o Jo o o ]-2[-1|2 trade-offs
[4] | supporting value chain establishment olofofo]-2[o[o]2]o]o]1]o]o]o]of o Jo]2]2]1]-2]-1
[5] |increasing H2 (derivatives) market liquidity 3|0(0|-2|0|2|2|0|0|0|O|OfO(O(Of)2])0(O(O|O|-1}-2
6] ing energy supply -1[-1[-1]o[2]o[2]o]2]o]o]2]1]-2[-] 0 Jo]o oo ]-2]-1
[7] | diversifying energy supply companies 2]-2]-1o[2[2]o[1]o o o[ 1]o]o]o] 2o o o o]0}
[8] | ensuring project completion 2|-2(0 (2|00 (1{0|2(2]|1{1[1]|2(2) 1]o|1|1]-2|-2fJ0
[9] |reducing global GHG emissions 2|2|2|0|0|0|0|2|0|-2|0|2(2(0(0OjJOJO(O(O|O]|O}-1
[10] reducing domestic GHG emissions o[-2[o]o]ofoo]2][-2[o]o]1]-1[2[ 1] o Jo]o]o o o]-1 Legend
[11]] supporting social sustainability and local value creation o[-1ofoJooo]ofofo]o]1]2]o]of 2o o[ 1]-1]-1]-1
[12]| supporting environmental sustainability beyond GHG emissions 0|-1|-1{0 (0|0 |1|1{2]|1|1|0|0|0|0f2]2|0]|1|-1(-1)-1 The table reads that the objectives in the
[13]| supporting development policy targets ol-1lofofofofo]o]2]o|2][ofofo]o]o Jo]oo]-1]-2]-2 rows impact those listed in the columns.
[14]| supporting domestic supply market development olojofofo]-2Jo]ofo[2]o|o|o]o[ofo Jo]1]2]0]2]-1
[15]| enhancing national industrial competitiveness 0[2{0[0[0[0]0-2{0]|1[0|0]|0[0O|O]JO}J2[{0]|0]|0|2}-2] _ .
[16]] supporting SMEs ofofofo[2fo]2]1][ofo[2]ofoofofofofofol1]o]o fo;"gyi;fgggu’;u:iﬁie:%m
[17]] fostering H2 (derivative) innovation o[2[ofofooJofofofofofo[oo[2]0 fo]-2[-1]o]-1] 1 <0 = negative effect
[18]] developing specific technologies o[-1o]2]oo o] 1][o]o]o]o o 1[of o Jo]o]2]1]1]-1
[19]| developing specific (offtake ) sectors olofo|2|ofofo|1]ofo[1[1]{o]2]ofo]o|1]o|o]|1]-2 111 =weak relation )
[20] | minimizing time to delivery olol-2[1[o]o]|o-2[o]o]-1-a]-1o[ofo Jolo[1[o] 1|2 lg} z's'::z:;‘erde'fa‘teioge'a"""
[21]| minimizing duration of award procedure 2[00 o o]-2[o[-2[o]o]-1]-1]-2[2[of 0 Jo[o[o] 1]o]o
[22] | maximizing fiscal efficiency 2[0[2]ofo[-1[o]o-1[-1]-1]-1[-2[-1[2] 0 Jo-1[-1[0 [0 o

Supporting SMEs is the only objective that has no negative
relationship to any of the other objectives analyzed o H2Global Stif

Four clusters allow auction designers to pick coherent objectives
with maximum synergies and minimum trade-offs

@ supporting H2 (derivatives) market creation

reducing global GHG emissions

@ reducing cost of H2 (derivatives) for offtakers fostering H2 (derivatives) innovation

@ maximizing economies of scale - .
maximizing fiscal efficiency
@ suprorting value chain establishment

@ increasing H2 (derivatives) market liquidity

@ diversifying energy supply
@ diversifying energy supply companies
@ ensuring project completion

@ supporting social sustainability and
local value creation

@ supporting environmental
sustainability beyond GHG emissions

@ supporting development policy targets reducing domestic GHG emissions

@ supporting SMEs 2, ‘ Y “4 (7 i supporting domestic supply market
§ A ‘ g development
// \ ( V4 4 enhancing national industrial
Arrow effects (- N \ / competitiveness
> Positive effect > Negative effect N / developing specific technologies
Clusters reducing global GHG emissions
@ Scale objectives minimizing time to delivery

@ Sustainability and resilience objectives minimizing duration of award
Speed and domestic development objectives procedure

Efficiency objectives

* H2Global Stifi
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Recommendations *Non-exhaustive list

KEY CHALLENGES ARE...* SOLUTIONS INCLUDE...*

Falseequivalencebetween Use of coherent sets of auction objectives
dissimilarauctionprocesses & like-for-like comparison based on objectives

Reduction of incentives for underbidding &

o underbuilding
. ” Inherenttrade-offs of multiple
O o o©bjectives
0 Implementation of general political goals

through policies (not forcing them into auctions)

Immature clean hydrogen i Enabling of regulatory exceptions
markets for immature market settings

J:n,m'\yﬂZﬂlﬁ .’ H2G|Oba|
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Analysis & key takeaways

Step 1: Perform network analysido explore interrelations of objectives
« Japan’s objectives spread across only two clusters, indicating a
high degree of coherence of the scheme

*  The tradeoff between minimizing time to delivery and ensuring
project completion requires closer attention

Step 2: Assess alignment between objectives and design elements, such
as support type and eligible markets

« CfD design choice ensures return stability and longerm
investment security, aligning with Japan’s focus on value chain
establishment

*  Hybrid supply approach (domestic and internationally) reflects
Japan’s unique energy strategy

Danish EHB Pilot British H2Global Japanese
PtX tender | Auction HAR1 HPAPilot CFD
Auction scheme
No. of 4/22 7122 5/22 11/22 6(+1)/22(+1)
objectives
No. of 3 3 4 2
clusters

Note: Japan's CfD support scheme follows an approval process, distinguishing it from

the European auction -based systems

Joint Exercise H2GlobakJOGMEC
January 2025
Page 7

However, sometradeoffs should be considered when
evaluating the business plans to ensure informed decision

Japan’sCfD support scheme objectives are largely
coherentand fit well together.

[

*-H2Global Stift

6 out of 22 objectives in the report match with Japan’€fD;
1 additional objective identified

22 objectives identified in H2Global’s report

— Scale

@ supporting H2 (derivatives) market creation
@ reducing cost of H2 (derivatives) for offtakers

@ maximizing economies of scale

— Sustainability & resilience

@ supporting value chain establishment

@ increasing H2 (derivatives) market liquidity
@ diversifying energy supply geographies
@ diversifying energy supply companies

@ ensuring project completion

0 . . A tocal

o A inabilty bey

@ supportingdevelopment policy targets

@ supporting SMEs

Joint Exercise H2GlobakJOGMEC
January 2025
Page 3

8: T/l HAT AN

Efficiency

?) reducing global GHG emissions
() fostering H2 (derivatives) innovation

maximizing fiscal efficiency

Speed & domestic development

reducing domestic GHG emissions

ipporti
enhancing national industrial competitiveness
developing specific technologies
reducing global GHG emissions
minimizing fime o delivery

minimizing duration of award procedure

Source:

Notice of the Hydrogen Society Promotion Law , Commitee documents for the

_ Most mentioned in official documents and
in line with H2Globall list:

© supporting value chain establishment

@ adiversifying energy supply geographies

@ cnsuring project completion
supporting domestic supply market development
enhancing national industrial competitiveness

minimizing time to delivery

— Objectives outside H2Global's framework ]

€ Higher share of Japanese companies in the project

preparation of Hydrogen Society Promotion Law and Hydrogen Society Promotion Law

*sH2Global Stift

2.5 Session D AKFEMHHRIK DT DODT 7T 47
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Japan Hydrogen Fund Outline Q) 1apaN

AP and JH2A are co-operating Japan Hydrogen Fund (JHF), a global fund aimed at support the U ASSOCIATION
growth of the hydrogen value chain to ultimately achieve carbon neutrality by investing hydrogen
related assets and companies.
Contribute to development and promotion of hydrogen-related businesses and achievement of carbon neutrality by
Purpose providing investors with investment opportunities and financial returns and businesses with development capital and growth

support

Harness seed assets, technology/insights, and demand for offtake retained by JH2A member companies to explore
investment opportunities.
«  Build a cooperative structure with major/powerful hydrogen companies, international funds, advisors in Japan & abroad to
Strategy execute wide-range sourcing and reach promising cases and companies domestically and internationally.
« Harness the insights, investment experience, and network of the infrastructure of our team to consider investment and
execute project management and value enhancement measures. For company investment, we will maximize value by
harnessing AP’s existing sourcing platforms, and insights/experience in improving value.

IVE N ENI Hydrogen-related assets and companies Target Japan, North America. Europe, Australia,
targets (incl. ammonia, CCUS) regions Other Asia, etc.

Hydrogen value chain

\ _{ k ¥z E
Investment /‘“l\ 1 1 E
domains 1 — -— He
(examples) . . o . . .
¢ Green hydrogen + Liquefied hydrogen, + Pipeline ¢ Industrial use (ironmaking,
« Blue hydrogen compressed hydrogen * Hydrogen carrier refining, chemistry, etc.)
¢ Hydrogen generator e Organic hydride » Land transport (rail, trucks) e Transport
* CCS/CCUS « Ammonia + Hydrogen station + Power generation, heat supply
+ Hydrogen storage device ¢ Household use 3
_23_
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First investment: Infinium

In December 2024, Japan Hydrogen Fund made its first investment in Infinium, the US-based eFuel develope

with proprietary liquid fuel production technology.

Company profile

JAPAN
HYDROGEN

&

Technology

Name COINFINIUM
Foundation 2020
{Spinoff from Greyrock Energy which was founded in
2006)
Headquarter Sacramento, California, USA
Employees 72

Business model | Development, operating, and technological
licensing of synthetic fuels (eSAF, eDiesel,

eNaphtha) plants

= Pathfinder: operating since November 2023
-+ Roadrunner: construction starting
+ Pipeline projects: developing 12+ projects

Project porftolio

Management

Carbon Intensity Compared

i}’\ I B = = vy | -

) PIY |-

== A jovens

-~ Hydrogen PIC N
(oo - 2

Investors and offtakers

G090

Ruberl Sdnlgtz\e Paula Lausa Dennis Schuetzle

Rager Harris  Glenn McGinnis

CEngo (br.) CTO
Ex Co-! founder of  Ex CFD of  Ex management Ex Exxon Mobil Ex Ford
Greyrock Greyrock of Sasol with 30+ years  with 40+ years in
in gas processing auto and clean fuel
GREYROCK
DELLENK a0
:N“I, am C7C ¢ D,mm\;ur»m , -
e © pe LEW
accenture -

amazon s&'v
Brookfield SeRim A simsumam

Investors

Pavilion soso
BT nimezt. gop e
3 a Guudum Foundation

<& Mitsubishi Corporation
amazon

AmericanAirlines \\

IAG

oAl

E BOREALIS

ASSOCIATION

JAPAN
HYDROGEN
ASSOCIATION

Structure of Japan Hydrogen Fund D

&
[Role of each company]
<JH2A>

v' Providing opportunities for
collaboration with JH2A member

24 Closing LPs for Japan Hydrogen Fund

TOYOTA Iwatani
(.) MUFG '{'Takyc(emuwcnrpumm a\JJCN

Service Provider

ADVANTAG E

g J. Hydi Fund
companies s PP PGP £ Emee
¥ Provision of hydrogen-related o TotaiEnergies &=
information erviee @ DB) & MaRuICH =il E

lnvesmentAdiisor Sharing of knowledze and
ADVANTI\GI: provision of business
ARTNE

opportunities

Investment

v' Lobbying the government

v Support for information sharing,
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