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chapterl  Executive Summary

Contents of This Report

The Government of Japan is issuing GX Economy Transition Bond s in order to provide upfront investment support
of approximately 20 trillion yen over aten -yearperiod ,withthe aim of realizing over 150 trillion yen in GXinvestment

by the public and private sectors to simultaneously achieve economic growth, decarbonization, and stable energy

supply. In February 2024, the government beganissuing  Japan Climate Transition Bond s (hereinafter referred to as
JCTB s), an individual securities  of the GX Economy Transition Bonds, as the world's first sovereign transition bond S.
JCTB s are issued based on a framework that was  revised in June 2025 and is consistent with the Green Bond
Principles , Climate Transition Bond Guidelines ;Y and other relevant international standards established by the
International Capital Market Association ( ICMA ). Under this framework, allocation status of proceeds and
environmental improvement effects are reported annually. This fiscal year (FY) ¥sreport covers the allocation status
of proceeds and impact for  the allocated projects for FY2023 issuance , aswellas the allocation status of proceeds
for the allocated project for FY2024 issuance .Thecontent s of this report ha ve received third - party evaluation from
the Japan Credit Rating Agency (JCR) .
(1) Allocation Report

The cash proceeds of the JCTBs 2 issuedin FY2023w ere approximately 1,594.7 billion yen , which was allocated
to a variety of projects that contribute to the promotion of GX. The Allocation Report for the JCTBs issued in FY 2023
had been already published in December 2024, and there was anun  allocated balance of approximately 30 billion
yen atthe time of the prior announcementin November 2024 . The entire amount was allocat ed by the end of FY2024.
Based on the final allocation amounts , this report presents anupdated  summary of the allocation  status. The specific

allocated  projects are as follows.

Green Innovation Fund

c

c

Innovative GX Technology Creation Project (GteX)

c

Research and Development Project for Enhancing the Post -5G Information and Communication System

Infrastructure

o

Demonstration Reactor Development Project for High - Temperature Gas Reactor

o

Demonstration Reactor Development Project for Fast Reactor

o

Support Project for Strengthening the Manufacturing Supply Chain of Batteries

o

Support Project for Strengthening the Semiconductor Manufacturing Supply Chain for Achieving GX

o

Support Project Costs for Promoting Energy Efficiency Investment and Demand Structure Transformation

o

Grant for Decarbonization Transition Acceleration for Specific Regions

o

Subsidy for Promoting the Introduction of Clean Energy Vehicles

c

Promotion Project for the Electrification of Commercial Vehicles

c

Promotion Project for the Installation of Advanced Equipment to Improve the Insulation Performance of Detached

Houses

c

Support  Project for Accelerating Energy Conservation and COF Reduction in the Household  Sector through

Insulating W indows

(2) Impact Report
Given that GX simultaneously pursues the three goals of stable energy supply, economic growth, and

decarbonization, the impact report shows, to the extent possible, not only the environmental improvement effects

1 Obtained second party opinions froman external reviewer in January 2026.
2 Funds procured from the market by the government through issuance of JCTB.
® Funds for which the government has decided to issue or contract with the government, and for which the government has decided to spend.
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chapterl  Executive Summary

of the above allocat ed projects, but also the economic effects such as the expected market size and the amount of

investment by the public and private sectors . (See pages .** to .** for details)

b Environmental Impact s are calculated differently depending on the nature of the allocat ed projects. The basic
concepts are as follows:
3 Research and Development Projects : Estimated CO Femission reduction effects based on the assumption of

future technological diffusion

<

Capital Investment Support Projects : Estimated COF emission reduction effects based on the assumption

of a certain amount of production using the relevant facilities

=

Demand -side Measures  Projects: Estimated CO Femission reduction effects based on the actual number of

subsidies

L Economic Impact s are primarily calculated based on the following concepts.
3 Research and Development Projects:  Future market size, etc.
N Capital Investment Support Projects:  Amount of public and private investment based on the actual amount

of grants provided for the relevant capital investment , etc.

=

Demand -side Measures Projects:  Amount of public and private investment based on the actual amount of
subsidies disbursed , etc.

The scope of calculation for each indicator includes both projects that show effects in Japan and worldwide.

Overview of Allocation Report in FY2024

The cash proceeds from the JCTBs issued in FY2024 w ere approximately 1, 392 billion yen, and the following

project s were newly included in this fiscal year. (See pages.** to .** for details.)

o

Deep Tech Startup Support Program in the Green Transformation field

U Support for energy/manufacturing process conversion for hard -to -abate industries

U Support for establishing production and supply system of sustainable aviation fuel (SAF)

U Support for enhancing the resilience and autonomy of circular economy systems through industry -government -
academia collaboration

U Support for building GX supply chains

U Investment promotion for advanced resource circulation

U Promotion of the construction of zero -emission ships etc.

U Support for strengthening domestic production capacity of power semiconductors contributing to energy savings

U Installation support for electricity storage systems such as grid - scale batteries to expand renewable energy usage
U Subsidy for promoting energy savings in households through installing high -efficiency water heaters

U Accelerating decarbonizing renovations for buildings

U Support focused on the price gap to build supply chains for hydrogen and its derivatives

U Capital for GX Acceleration Agency



=

j

chapter 2
Positioning and
Significance of
Japan Climate
Transition Bonds



Chapter 2 Positioning and Significance of Japan Climate Transition Bonds

Amid the escalating occurrence of extreme weather events and the shared challenge of addressing climate change,
the government of Japan has introduced the concept of Green Transformation (GX). This initiative seeks to transform
industrial and social structures historically reliant on fossil energy since the Industrial Revolution into a clean
energy -centered society, aiming to simultaneously achieve economic growth, emissions reduction, and stable energy
supply. The GX Implementa tion Council, chaired by the Prime Minister, has deliberated on the direction of GX policies
since 2022. In February 2023, it adopted the Basic Policy for the Realization of GX, 4 which was subsequently
approved by the Cabinet. Under this policy, the Act for Promoting a Smooth Transition to a Decarbonized Growth -
Oriented Industrial Structure (hereinafter referred to as the GX Promotion Act) was enacted in May 2023. In July
2023,th e Cabinet approved the Strategy for Promoting Structural Transition Based on Decarbonization (hereinafter
referred to as the GX Promotion Strategy) as a framework under the GX Promotion Act. Subsequently , in February
2025, the government revised the Plan for Global Warming Countermeasures and formulated the 7th Strategic

Energy Plan, and formulated the GX2040 Vision as a revision of the GX Promotion Strategy. These policy documents

set ambitious greenhouse gas emissions reduction targets thatJapanaim s to reduce by 60% in FY2035 and by 73%
in FY2040.
The key to realizing GX policie s is the Pro-Growth Carbon Pricing Initiative . Under the initiative, i n addition to

providing up  -front investment support of around 20 trillion yen over 10 years by issuing GX Economy Transition

Bond s, carbon pricing will be introduced in stages after a period of focused efforts on GX. For example, the emissions

trading system will be put into full operation in FY2026, a fossil fuel levy will be introduced in FY2028, and a paid

auction will be introduc ed to power generation companies in FY2033. Through these efforts , the government and
private sector will invest more than 150 trillion yen in GX over the 10 years from FY2023, aiming to achieve carbon

neutrality and other emission reductions by 2050, as well as economic growth and industrial competitiveness ( Figure
1).

l Figure 1: Pro -Growth Carbon Pricing Initiative

A o
Amount GX Economic g::;‘::: :r';:ﬁ:;ed
Transition Bonds Sources for bond
redemption + Set a period for
implementing GX
and then introduce
= Introduce at a low initial
cost
{ Realization of GX investment ) and then gradually increase
Investment over ¥150 trillion ) zIar(;(\j.:;ﬁEi thatpoliey
) Investment
promotion promotion ianr:ﬂ3 Sat?ﬁglﬁtrate GX
S \\‘\3‘ \\\ ;\\\ —————— Investment Scale (BAU)

202‘ 3 Time axis

Under this strategy, it was determined that GX Economy Transition Bonds would not only be integrated into a single
financial instrument, like traditional government bonds (e.g., Construction Bonds, Special Deficit -Financing Bonds,
and Reconstruction Bonds) , but also be issued as individual securities called Japan Climate Transition Bonds
(hereinafter referred to as JCTBs), based on a framework that outlines the use of proceeds and reporting etc. with
second party opinions from independent external reviewers for its alignment with international standards. Based on

this decision , the Japan Climate Transition Bond Framework (hereinafter referred to as the Framework) for individual

securities  issuance  was established in November 2023 ,and itwas revised in June 2025 (see the column on p. 8 ).
Based on the Framework, the issuance of JCTB s started in February 2024. The Framework is aligned with the ICMA 8 A
Green Bond Principles, the Climate Transition Finance Handbook (CTFH) ,® and the Climate Transition Bond

4 Cabinet Decision on the Basic Policy for the Realization of GX METI News Release; February 10, 2023
5 ICMA , Climate Transition Finance Handbook , November
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Guidelines (CTBG), ® nps . Nuzuanr & 3~ nps, | zw@&reen BowdGuidelined ' | , addrhe Basic Guidelines on
Climate Transition Finance issued by the Financial Services Agency (FSA), the Ministry of Economy, Trade and
Industry (METI), 7 and MOE, and is certified by independent external reviewers 8

In December 2024, the government released the  Allocation Report for FY2023 Issuance as the reporting required
under the  Framework, which reports the proceeds allocated and the use of proceeds from the JCTBs issued in
FY2023.In the present report, we provide an update on the allocation status previously reported for the FY2023

issuanc e and report the impact of JCTB s (environmental improvement effects suchas COFemission reduction ,etc. ).

In addition , this report covers thea llocation status of proceedsfor FY2024 issuance

6 ICMA, Climate Transition Bond Guidelines , November 2025
7 FSA, METI, and MOE, Basic Guidelines on Climate Transition Finance , March 2025
& The Framework and its second -party opinions are available on Ministry of Finance's website.
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Column
Japan has made steady progress toward the

implementation of its GX strategy since the enactment

of the GX Promotion Act in 2023.
In December 2023, the government formulated

Sector -Specific Investment Strategies for investment

promotion measures utilizing GX Economy Transition

Bond s, presenting basic concepts such as basic

principles and policies toward realization, the concept

of commitment required from businesses subject to

support measures, and execution principles. In

addition, the government summarized the direction of

the GX and investment promotion measures for priority

areas.
In February 2025, to clarify the medium - to long -
term direction toward 2040, the government  adopted

the GX2040 Vision and 7th Strategic Energy Plan, and

revised the Plan for Global Warming Countermeasures

In May 2025, the government amende d the GX

Promotion Act to clarify target businesses and the

concept of system design in preparation for the launch
of emissions trading in FY2026. This amendment
imposes a series of obligations on businesses with

direct COF emissions exceeding a certain threshold

(100,000 tons), from calculating emissions to holding
emission allowances equal to their actual emissions,
and requires them to formulate and publish a transition
plan that includes medium - to long -term emission
reduction targets and the GX investment plan s through
FY 2030.

In light of these policy developments, the Framework
was revised in June 2025 to reflect the latest policies
and targets. The main points of the revision are as

follows:

Reflection of policy developments

u Clarification of the fossil fuel levy and redemption
of government bonds through emissions allowance

amendment of the GX

auctions following the

Progress of the GX Strategy and Revision of the Framework

Promotion  Act

u  Positioning of the Plan for Global Warming

Countermeasures , 7th Strategic Energy Plan, and
GX2040 Vision as Climate Transition Strategy
U Clarification of cooperation with Asia through

AZEC and other means to promote transition

Use of Proceeds |, etc.

U Positioning of the Sector - Specific Investment
Strategies as roadmaps to be referred to.
u Clarification that projects to which proceeds will
be allocated each fiscal year shall be reviewed by
an independent external reviewer.
U In addition to subsidies, equity investments, and
debt guarantees, allocation to financial resources
for tax credits is also stated.
U Addition of DX -related descriptions (e.g .
development of data centers) in response to the
GX2040 Vision.
U Addition of descriptions regarding support for
investment in decarbonized power sources by
electric power companies in light of the 7th

Strategic Energy Plan.

In addition, based on the projects scheduled for
allocation in FY2024 and FY2025, project examples
have been added, such as support for the establishment
of a sustainable aviation fuel (SAF) production and
supply system, and support projects focusing on pr ice
differentials to develop supply chains for hydrogen and
other resources.
Starting in FY2026

, the issuance of JCTB s based on

the revised Framework will commence . By linking

issuance to policy progress and ensuring stable

issuance, the government will further contribute to

Japan's transition to a Decarbonized Growth - Oriented

Industrial ~ Structure.
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Global Transition Finance Trends and

Column

The CTFH formulated by ICMA in 2021
2025)
transition finance. While the CTFH was intended to

Bond

(revised in

has become an international standard for

supplement the  Green Principles,  the

Guidelines

the

Sustainability Bond , and the Sustainability -

Linked Bond Principles, government of Japan

formulated the Basic Guidelines for Climate Transition
Finance based on the CTFH in 2021 (revised in 2025) ,
and has been working to develop a sector - specific

technology roadmap centering on hard -to -abate

sectors, promotin g model projects and subsidy projects,
formulating guidelines on financed emissions and
and other related initiatives

follow thereby

-up
improving the transition finance environment in Japan
and communicating the importance of transition
finance internationally.

In 2025, there was a movement to position transition
bonds and loans as independent of green bonds and
loans. In October 2025, the Loan Market Association
(LMA ) published a draft of its Guide to Transition

GTL), which provides

Loans

(hereinafter referred to as the

definitons and practical guidelines for labeled

transition finance in the loan market. ® In the CTBG

released by ICMA in November 2025, ICMA proposed

the Climate Transition Bond (CTB) as a label
independent of the green label, with a particular focus
on decarbonization in high -emission and hard -to -abate

sectors. These are important moves toward further

expansion of transition finance JCTBs

issued in FY2025, a Second Party Opinion (SPO) was

Regarding

obtained from an independent external reviewer in
January 2026 to confirm alignment with the CTBG.
These new guidelines position the roadmap approach
adopted in Japan as a reliable reference tool for
assessing eligibility for transition finance, along with
the taxonomy approach. In the CTBG, consistency with
national and regional taxonomies and roadmaps is
required as a safeguard when assessing eligibility for
CTB -eligible projects. The annex provides reference

information to Sector -Specific Technology Roadmaps

9 LMA, Guide to Transition Loans, October 2025

10 UK Transition Finance Council "Sector Transition Plans: The Finance
Playbook," August 2025

11 UK The Global City, Transition Finance Guidelines, November 2025

12 The Climate Change Authority, Sector Pathways Review, September

2024

13 This approach is based on the concept that Pthe provision of funds is

Development of International Framework S

The GTL also states that consistency with national and

regional technology roadmaps and taxon omies should

be confirm edwhen assessing the transition eligibility of
borrowers.

In the policy trends of various countries, the

promotion of transition finance and the formulation of
roadmaps are spreading. For example, the UK Transition

Finance Council released Sector Transition Plans: The

10

Finance Playbook in August 2025, which provides a

practical framework for integrating finance into

sectoral transition plans and technology roadmaps. In

addition, the Transition Finance Guidelines 11 released

in November 2025 cited region - and country -specific

roadmaps aligned with the Paris Agreement targets as

one bas is for the "Credible Pathway." In September

2024, the Australian government announced

technology transitions and emission reduction

pathways for 6 sectors, including electricity, to achieve

net zero emissions by 2050. Furthermore,i  nJune 2025,
it establish ed its own taxonomy and creat ed a
Ptransition R category. 2

In addition, for transition finance to expand further

around the world, it is important not only to provide

Ptransition finance R as labeled financial products but

also to provide funds to contribute to the transition of
society as a whole, targeting countries, regions, and

industries. The government of Japan has been

discussing  the role of  transition finance in Asia since

March 2025. In its interim report released in July 2025,

R 13

it proposed an P Inclusive Approach as a broader

concept of transition finance to meet the enormous
financing needs of countries to achieve their NDCs and
long -term targets. This approach is also explained in the
GTL as Pfinancing the transition R which is distinct from
labeled finance. In the future, it is expected that the

role of transition finance, including finance for the
transition of society as a whole in addition to labeled
finance, will further expand to support a realistic

transition to decarbonization in the world.

not based on the reliability of individual companies 8 transition strategies,
but rather on the overall funding needs required when viewed in aggregate

at the level of countries, regions, and industries. R See FRTF: Fundamental
Review of Transition Finance JapanPublic -"r ywons, p3rsyze
E¥23TN, 32, ®I0VYZou, POZOVPANWER, Brozaunysz
2025).

Or3pPz2dnA,
ldzozuas,

o

z,
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Chapter 3 Selection of Eligible Projects for Japan Climate Transition Bonds

3.1 Eligibility Criteria for Use of Proceeds

3.1.1 Eligibility Criteria for Use of Proceeds under the Framework

Regarding the eligible use of proceeds for JCTBs, the Framework organizes 14 initiatives outlined as
Decarbonization Initiatives towards GX based on the Premise of Ensuring a Stable Energy Supply in the GX Promotion
Strategy as mid  -level eligibility criter ia (Figure 4). It should be noted that some initiatives, such as promoting
thorough energy efficiency, can align with multiple eligibility criteria, while others, such as R&D projects, startup

support, and promoting a just transition, can span multiple eli gibility criteria

l Figure 2: The approach for classifying eligibility criteria based on energy supply and demand

Energy supply and

Making renewable energy a major power source

Utilization of nuclear power

Facilitating introduction of hydrogen and ammonia

Establish electricity and gas markets to achieve carbon neutrality
Battery industry

GXin the Energy

Energy Supply Side Transition  Sector

o s =SS

3 Promoti ng thorough energy efficiency improvement and

restructuring the manufacturing industry ( through fuel and feedstocks
transition)

0 Battery industry

GX in transport sector

Digital investment aimed at decarbonization

Houses and buildings

Infrastructure

GX in daily life

Wi QO O

Promoti ng thorough energy efficiency improvement and
Energy demand side restructuring the manufacturing industry

(through fuel and feedstocks transition)

N Facilitating introduction of hydrogen and ammonia
Battery industry

Resource circulation

GX in transport sector

Digital investment aimed at decarbonization
Houses and buildings

Infrastructure

Carbon recycling and CCS

Food, agriculture, forestry, and fisheries industry

"INEN, BPY, YZYNUYONYWSEA, ZPWoBsT8&, 3, N3, Y, 837 T8A232& N3, NP8, : L, PIPNPIy, NSOAPBEANMN2ERAVEZEHD, 9ZYyNBON DL

Strengthening National Engagement in Resource Diplomacy to Secure Resources, does not fall under the mi d-level classification

GXinindustr 'y

KW go QO @ O

3.1.2 Basic Conditions in the Selection of the Use of Proceeds

Regarding the selection of eligible projects for the use of proceeds from JCTBs, the Framework specifies that
those that meet the Basic Conditions for investment promotion measures as outlined in Figure 3 informed by the
fundamental principles of upfront investment support for GX Economy Transition Bonds will be selected from the

eligibility criteria shown in Figure 2.

lFigure 3: GX Economy Transition Bond sPoondyns, ’3zodnd3zAR,
in the selection of the use of proceeds (overview)

Basic Conditions

3 . Efforts that are truly difficult to make investment decisions solely by the private sector

n . Efforts that contribute to strengthening industrial competitiveness, economic growth and emission reduction,
which are essential for achieving GX

=

. Integration with regulatory regime and system that change s corporate investment and demand - side behavior

k . Efforts that contribute to the expansion of domestic investment including for human capital

In addition to the above principles, projects that fulfill at least one requirement related to industrial
competitiveness and economic growth, along with one requirement related to emissions reduction, are prioritized as

candidates for support based on the se criteria  (Figure 4).

11



Chapter 3 Selection of Eligible Projects for Japan Climate Transition Bonds

lFigure 4: Two categories of requirements that candidate projects for support must meet

Enhancing industrial competitiveness & . .
. Emission reduction
economic growth

(A) Growth investments for technological or business

innovation to acquire external demand or expand (1) Investment for R&D to contribute to future
domestic demand, or domestic emission reduction through technological
(B) Growth investments for advanced technologies innovation, or
contribute to both the reduction of fossil fuel & (2 ) CAPEX with high technological emission reduction
energy consumption and enhancement of the effect that contributes for direct domestic
profitability (such as consolidation, restructuring emission reduction, etc. or
and markup), or (3 ) Measures to address domestic demand in the initial
* C. Measures to address domestic demand in the initial stage of introducing key products with the
stage of introducing key products with the potential nationwide demand and long -term high reduction
for nationwide market (limited to the case involves effect
investment on the supply side )
3.1.3 Classification of Use of Proceeds for JCTBs based on the Green Bond Principles

Figure 5 reorganizes the 14 eligibility criteria previously outlined into six green categories based on the

ICMA Green Bond Principles and illustrates representative uses of proceeds for each category. These uses

of proceeds represent major economic activities curr 8zZNV~AE oBdzZou, OBzZNUY"¥Y8&®O OA, 20T N, 3,
proactive initiatives to achieve carbon neutrality by 2050 and will be updated as GX -related initiatives
progress.

I Figure 5 : JCTBs: Classification of the use of proceeds

Main category Sub - category Typical use of proceeds

(Green category) (Eligibility criteria) (Eligible projects)

3 Promotion of thorough
energy efficiency
improvement

<3

Promote the spread of energy - efficient appliances

o

Support for building new houses and buildings with high
energy efficiency and retrofitting to improve energy efficiency
Replacing windows with thermal insulated models with higher
energy efficiency

Facilitating the development of and investment in energy
efficient semiconductors, photonics electronics convergence
technologies

Investments in plants manufacturing batteries together with
their parts and materials

o

Houses and buildings

<3

1 Energy efficiency

o

6 Digital investment aimed at
decarbonization

o
o

Battery industry

o

M Making renewable energy a
major power source

Floating offshore wind
Next -generation solar cells (perovskite)

o

2 Renewable energy

o

Development of cities and communities contributing to

decarbonization

Utilization of Nuclear Next -generation advanced reactors with built -in new safety
Power mechanisms

Low -carbon and ” — —

3 K i Establishing electricity and

decarbonized energy .

gas markets to achieve

carbon neutrality

3 Infrastructure

=
o

o

Promoting zero - emission thermal power
Development of submarine DC transmission systems

o

U Support for the introduction of next - generation vehicles
e GXin transport sector U Developing demonstration aircraft by 2030s and spreading the
4 Clean transportation use of zero  -emissions ships
N U Devel f citi iti ibuti
3 Infrastructure (repost) U Deve oprr?entl of cities and communities contributing to
decarbonization
3 Restructuring the

o

Development and introduction of innovative technologies such
as hydrogen reduction steelmaking
Conversion to carbon recycling production systems

manufacturing industry
(fuel and feedstocks
Circular economy transition)

adapted products,
production technologies
and processes

o

(&)
[t

U Building supply chain both domestically and internationally

N Facilitating introduction of Research and development as well as the introduction support
hydrogen and ammonia of production and usage of hydrogen derived from excess

renewable energy sources

o

w:
o

Carbon recycling and CCS Support for research and development of carbon recycling fuel

<

Environmentally Food, agriculture, forestry,

sustainable and fisheries industry

management of living

natural resources and . . Investment to accelerate resource circulation including
. © Resource circulation . . .

land use, circular plastics, metals, sustainable aviation fuel (SAF)

economy

o

Decarbonization of agriculture, forestry and fisheries

o

12
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3.1.4 Selection of Eligible Projects and Assessment of Eligibility for JCTBs

3.1.3 of the Framework outlines an overview of the eligibility criteria and examples of the representative use of
proceeds (eligible projects) included under these criteria.
Regarding  specific target projects, the Expert Working Group for Realizing GX , 14 established under the GX
Implementation Council in September 2023, conducted in -depth examinations focusing on emissions reduction
effects based on technological development trends and economic impacts reflecting market trends, among other
factors.  As a result, the Sector -specific  Investment Strategy was compiled in December 2023 (revised in December

2024 and December 2025) .1 This strategy outlines the fundamental principles and policies for implementing

PYZWsANWSEZN, er3w3nia3z, WEOAPTB8AR, Vswsroovdze, DE, | 983Z3WA, BrozAdnu3z, 23z A"

commitments expected from supported businesses and the execution principles. Itis applied to 16 sectors, including

Steel, Chemicals, Paper and Pulp, Cement, Automobiles, Batteries, Sustainable Aviation Fuel (SAF), Ships, Life -

related Industry, Resource Circulation, Semiconductors, Hydrogen and its derivat ives (including ammonia, synthetic
methane, and synthetic fuels), Next -generation Renewable Energy (such as advanced solar cells and floating
offshore wind power), Nuclear Power (next -generation advanced reactors), and CCS. The strategy presents the

direction o f GX and specific investment promotion measures for each sector. The eligibility of each project is
determined based on the relevant Sector - Specific Investment Strategy.
In addition, proceeds procured based on the Framework will not be allocated to businesses related to the following:
u Projects involved in manufacturing, sale or distribution of mass destruction weapons such as nuclear weapons,
chemical weapons, biological weapons, and inhumane weapons such as anti -personnel landmines and projects
involved in manufacturing and providing s ervices of products that support the manufacturing or sale of mass
destruction weapons such as nuclear weapons, chemical weapons, biological weapons, and inhumane weapons

such as antipersonnel landmines

u Projects involved in mining, refining and transportation of coal

u Projects involved in the ownership or operation of gambling facilities or businesses

u Projects involved in forced labor

u Projects involved in unfair trade practices, bribery, corruption, extortion, embezzlement and other inappropriate

relationships that do not comply with the laws of the country where they are located

u Projects involved in transactions that may cause human rights, environmental, or other social issues

3.2 Project Evaluation , Selection Process,
and Management of Proceeds

The projects to which the proceeds are allocated are reviewed within the responsible ministries and agencies to
confirm their compliance with the eligibility criteria defined in the Framework Section 3.1: Use of Proceeds . In

addition, discussions are conducted within the Expert Working Group for Realizing GX , and the projects are

incorporated into the g3 wsrzwgznd A, oPaus N, 2r323/\ov|x IPIrAP8rw3rsg , "37, 808P, "d4AQOV,

financed by the bonds to be issued in that year are identified, t aking into account the corresponding budget, and

their eligibility is reviewed by an independent external evaluation institution. Atthis time, confirmation shall be made,

as necessary, by the Government - Related Ministries and Agencies Liaison Conference on GX Economy Transition
Bond s Issuance (  hereinafter  referredto as the "Liaison ~ Conference "!6), composed of Director General -level officials,
and shall be reported to the GX Implementation Council after consultation with other relevant Ministries and

Agencies and organizations. Additionally, each project is determined as part of the government budget and approved

annually by the National Diet.

The proceeds can be allocated to the eligible projects that commence operations or are executed during the fiscal

14 The Expert Working Group for Realizing GX was established in September 2023 to facilitate GX implementation through Pro - Growth Carbon Pricing
Concept. It aims to define sector - specific investment strategies and other measures by analyzing emission reductio n potential informed by technological
advancements and economic impacts shaped by market trends

£

P oy oR@BAB QY " US, DZWEANWSE ZN, @NT ONBv¥B8AR, D3WeHdVE®D OA, | ""3T N, "37, @e2sad"Auzo, Dzws A TMewsiReledse;s w3 nu3z, NsoAP

December 22, 2023
16 Members of the Liaison Conference include the Cabinet Secretariat, FSA, MOF, METI, and MOE.
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year (FY) ' that includes the implementation date of funding under the Framework, as well as projects that have

started operations or executed in subsequent FYs and the previous FY. The allocated projects are managed within

the Energy Supply and Demand Account in the Special Account for Energy Measures, separate from other accounts.

Within this account, the budget related to GX (allocated projects) will be categorized, and METI track s and monitor s
the amount of the proceeds to match the actual expenses on an annual basis using an internal management system.

Until full allocation of the proceeds, the unallocated proceeds will be managed in cash.

The allocation status of proceeds is review ed and evaluated through  Allocation Report and Impact Report by the
aforementioned Liaison Conference , and reported to the GX Implementation Council if necessary.

For the JCTBsissued in FY2023 and FY2024, the use of proceeds was reported at the GX Implementation Council
and the Liaison C onference ,andaSecond Party Opinion has been obtained from JCR. 8 In addition, for those issued
in FY2023, certification 19 was acquired from the Climate Bonds Initiative (CBI) prior to the issuance. The proceed s

raised have been managed according to the management methods stipulated in the Framework.

Y9z nepy, DE, "r3w3sn¥3z, Dsn”, N, ¥A, ANON®&® NPonN, PNPs, yAAPOZNSE, 3~, DE, | &3 z 3 wAhe mliowirg yearfoaeach FY. 3 z WA, R0z, 08, 8
In this case, the revenue related to GX Economy Transition Bonds issued after April 1 of the follow ing FY shall be attributed to the revenue of the respective

13R | BPErs"3rs", n37, sAowaVves L 2N 38988A, TOYAB&®, ~T3W, daryv, :, n3, YPzsys -1l Inthismcaselthe FEX wo-%peoosnesthe nr yopPns e, N3,
Prsvswozn, 13R_wz, nPua, zrswu/\uzzl

18 JCR, Japan Climate Transition Bond s 1st, Evaluation Results, January 2024

19" Climate Bonds Initiative ° Climate Bond Certified ., Certification: 5 & 10 -year Japan Climate Transition Bonds (1st), Issued by the Government of Japan ,

February 2
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Chapter 4 Allocation and Impact Report for FY2023 Issuance

4.1 FY2023 Issuance

Figure 6 present s the auction results for ten -year bonds on February 14, 2024, and five -year bonds on February
27 ,2024.
lFigure 6: Auction Results for JCTBs (FY2023 Issuance)

. 10 -Year Japan  Climate 5-Year Japan Climate
Transiton Bonds (1st) Transition  Bonds (1st)
Auction date February 14, 2024 February 27, 2024
Issue date February 15, 2024 February 28, 2024
Maturity date December 20, 2033 December 20, 2028
Nominal coupon 0.7% 0.3%
Offering amount Approx . 800 billion yen Approx . 800 billion yen
Amounts of Z‘i’d";pem“’e 2,321.2 billion yen 2,714.5 billion yen
AT GRS 799.5 billion yen 799.8 billion yen
accepted
Yield to maturity 0.740% 0.339%
The proceeds raised through the auctions were intended for allocation to the designated projects , as outlined in
Figure 7.
lFigure 7 : Projects to be Funded by JCTBs (FY2023 Issuance) 20
D ) . Ministri ith
Classification Fiscal year Projects to be funded |.n|s.tr|§le|t
jurisdiction
FY2022 Supp.
Green Innovation Fund METI
FY2023 Initial
(A) he Mini f
Research and :chu'::/lallrt]ils:ygulture
.development of FY2022 Supp. Innovative GX Technology Creation Project (GteX) Sports, S(;ience an’d
innovative Technology ° MEXT
technologies Research and Development Project for Enhancing the Post -
aimed at market FY2022 Supp. 5G Information and Communication System Infrastructure MET!
deployment : - - N
FY2023 Initial Demonstration Reactor Development Project for High MET
Temperature Gas Reactor
FY2023 Initial Demonstration Reactor Development Project for Fast Reactor METI
(B) FY2022 Su Support Project for Strengthening the Manufacturing Supply METI
Capital Pp. Chain of Batteries
investment that Support Project for Strengthening the Semiconductor
FY2022 . . . L METI
contributes to 022 Supp Manufacturing Supply Chain for Achieving GX
both economic Support Project Costs for Promoting Energy Efficiency
growth and FY2022 Supp. Investment and Demand Structure Transformation METI
greenhouse gas - Grant for Decarbonization Transition Acceleration for
reduction FY2023 Initial Specific Regions MOE
FY2022 Supp. . . .
© PP Subsidy for Promoting the Introduction of Clean Energy ME Tl
" Vehicles
Nationwide FY2023 Initial
demand -side MOE
measures that (Jointwith  METI and
support - Promotion Project for the Electrification of Commercial the Ministry of Land,
economic growth FY2023 Initial Vehicles Infrastructure,
Transport and
Tourism( MILT ))
20 n addition, it has been disclosed that proceeds may be allocated to future continuing projects.
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Chapter 4 Allocation and Impact Report for FY2023 Issuance

Support Project for Accelerating Energy Conservation and MOE
FY2022 Supp. COY Reduction in the Household Sector through Insulating (Joint with METI
Windows and MILT)
4.2 Allocation Status of Proceeds for FY2023 Issuance

The p roceeds from the JCTBs issued in FY2023 were allocated to projects under the FY2022 Supplementary
Budget, FY2023 Initial Budget, and FY2023 Supplementary Budget of the government of Japan , which were deemed
eligible uses of proceeds under the Framework as of November 2023.

The total issuance amount (proceeds from issuance) of the JCTBs (FY2023 issuance) was 1,594.7 billion yen. The
proceeds were allocated as shown in Figure 8. Among these , 908.7 billion yen was allocated to the projects under
the FY2022 Supplementary Budget during FY2022 which ended before the FY2023 issuance of the JCTBs 2t

In the Allocation Report for FY2023 Issuance published in December 2024, which reported the allocation status
as of November 2024, there was an unallocated balance of approximately 30 billion yen; however, full allocation was
completed by the end of FY2024. The following page summarizes the allocati on status based on the final allocat ion
amounts.

Specifically, additional allocations were made as follows: approximately 200 million yen for the Promotion Project
for the Installation of Advanced Equipment to Improve the Insulation Performance of Detached Houses (FY2022
Supplementary Budget); approximately 2.5 billion yen for the Development Project for High -Temperature Gas Reactor
Demonstration Plant (FY2023 Initial Budget); and approximately 200 million yen for the Grant for Decarbonization
Transition Acceleration for Specific Regions (FY2023 Initial B udget). Furthermore, regarding the approximately 27.3
billion yen that could not be fully allocated to projects under the FY2022 Supplementary Budget and FY2023 Initial
Budget, allocations were made to the Subsidy for Promoting the Introduction of Clean Energy Vehicles , Which is a
continuing project under the FY2023 Supplementary Budget.
2L The 908.7 billion yen was financed in FY2022 through non -JCTB government bonds as a transitional measure until the issuance of JCTBs commenced

under the GX Promotion Act. This was done with the initial intention of refinancing through JCTB issued in FY2023.
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Chapter 4 Allocation and Impact Report for FY2023 Issuance
l Figure 8: Allocation of FY2023 Eligible Expenditures and JCTBs Proceeds (by Project and Green Category)
As of the end of November 2025
Categ Eldoey Project name Overview Aleziis| en Category
year (billion yen)
Fy2022 Support will be provided to elicit the acceleration and expansion of R&D and capital 300 .0 u Renewable energy/ Y LPW .-carbon and  decarbonized =~ energy /
Supp. : N 3 . U Clean transportation/ U Circular economy adapted products,
- . investment by private companies as a catalyst for the need to further accelerate the . . N .
Green Innovation Fund L N : . 5 B L production technologies and processes /0 Environmentally
FY2023 development and social implementation of innovative technologies essential for achievi ng . -
Y2 carbon neutrality by 2050 456 .4 sustainable management of living natural resources and land
Initial Y ) use , circular economy
) FY2022 Innovative GX Technology Creation Support for the promotion of basic research at universities and other institutions to create u Clean t ran;portatlon/ u Energy efficiency/ Y Renew@le
Su Project (GteX) innovative GX technologies toward carbon neutrality by 2050 49 6 energy / U Circular economy adapted products, production
Research and Pp- ) 9 ty by technologies and processes
development
of innovative EY2022 Research and Development Project for Support for the development of core technologies for post -5G information and . .
technologies Su Enhancing the Post -5G Information and communications systems, with the aim of strengthening our country's development and 75 . U Energy efficiency
aimed at Pp- Communication System Infrastructure manufacturing infrastructure for post -5G information and communications systems
market FY2023 Demonstration Reactor Development Demonstration that hydrogen production is possible by establishing a technology for
deployment Initial Project for High - Temperature Gas connecting a high -temperature heat source and a hydrogen production plant by 2030. Project 4. U Low -carbon and decarbonized energy
Reactor to obtain prospects for the technical feasibility of a carbon -free hydrogen produ ction method
Expansion of the development of elemental technologies related to infrastructure
EY2023 Demonstration Reactor Development development and safety improvement toward common issues of fast reactors, establishment of N !
" h P key technologies that will be important for future fast reactor development, and sup port for 7. U Low -carbon and decarbonized energy
Initial Project for Fast Reactor - .
the development of test and research facilities that support the development of private
companies
FY2022 Support Project for Strengthening the Support for securing stable supplies of important materials such as semiconductors and 331 . U Energy efficiency
o Supp. Manufacturing Supply Chain of Batteries storage batteries, including those that contribute to resolving social issues such as
E:) ital - - decarbonization, by developing production bases, diversifying supply sources, stock piling,
(CEliE] EY2022 Support Project for Strengthening the introducing, developing, and improving production technologies, and developing alternative N ) .
investment su Semiconductor Manufacturing Supply materials 152 . u Clean transportation/ u Renewable  energy
that Pp- Chain for Achieving GX
CEINTES Support for the introduction of advanced ener saving facilities and equipment that
to both Support Project Costs for Promoting PRe e . saving X quipme
. FY2022 contribute to the replacement of plants and workplaces with facilities and equipment with high N
economic Su Energy Efficiency Investment and energy -saving performance, collaboration among multiple businesses, and conv ersiontonon - 2. a1z effency
growth and Pp- Demand Structure Transformation "y ap ! 9 P !
greenhouse fossil energy
gas reduction Support for local governments that promote decarbonization in their communities and
FY2023 Grant for Decarbonization Transition lifestyles by creating new demand and expanding investment in decarbonized products and 0 1 Renewable energy
Initial Acceleration for Specific Regions technologies such as renewable energy, energy conservation, and energy storage acros sthe :
region
FY2022
Supp. 68 .
~ Support for the creation of initial demand for electric vehicles and fuel cell vehicles in the
FY2023 Subsidy for Promoting the Introduction of early stages of introduction, promotion of price reductions through mass production effects, 17 UDvsoz Nrozazs3rnonusz
Initial Clean Energy Vehicles and investment in production facilities and research and development by companies in .
2023 anticipation of growing demand through partial subsidies for purchase costs.
©) Supp. 27.
Nationwide
demand -side N . I Intensive support for vehicle installation costs for companies that have set ambitious
measures FY.ZOZS Promotion P_rOJecl fgr the Electrification installation targets for BEVs and FCVs , those affected by the transition to non -fossil energy 10. ubDvsoz, Nrozaz3rnonysz
Initial of Commercial Vehicles
that support etc.
CEEIERE . . . To improve the insulation performance of windows with large heat loss in existing houses, to
growth Promotion Project for the Installation of . o A o . ) N
FY2022 Advanced Equipment to Improve the contribute to a 70% reduction in COFemissions from the residential sector in FY2030 .
N auip! P! (compared to FY2013), and to support the securing of energy -saving performance at the level 80 . U Energy efficiency
Supp. Insulation Performance of Detached
Houses of ZEH standards on the 2050 stock average
*the Ministry of Economy, Trade and Industry project for detached houses
Support Pr.OJECt for Accelerating Engrgy Same as the  Promotion Project for the Installation of Advanced Equipment to Improve the
FY2022 Conservation and CO F Reduction in the Ny 01 2871 o & AnyeYszZRE
N Insulation Performance of Detached Houses 9. upzsr. 8 tzw
Supp. Household Sector through Insulating . . . . -
. *the Ministry of the Environment project targeting apartment buildings
Windows
Total 1,594 .
Total issuance amount of the JCTBs issued in FY2023 (cash proceeds) 1,594 .
Amount of unallocated proceeds (cash proceeds - amount of proceeds allocated)
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Chapter 4 Allocation and Impact Report for FY2023 Issuance

4.3 Impactof Allocated Projects for FY 2023 Issuance

4.3.1 Approach to Impact Calculation

This chapter explains the outline of the projects financed by the JCTBs issued in FY2023, as well as the impacts
generated by those projects. Regarding the impact indicators, given that the GX policy aims to achieve
decarbonization and economic growth simu ltaneously, the report presents the environmental improvement effects

of the financed projects and, where possible, also presents their economic effects.

For environmental improvement effects, calculation methods differ depending on the nature of each financed
project. The basic approach is as follows:
(1) For Research and Development Projects ,weestimate CO  Femission reduction effects on the assumption of future
diffusion of the relevant technologies.
(2) For Capital Investment Support Projects , we estimate CO  Femission reduction effects based on certain assumed
production volumes using the supported facilities.
(3) For Demand -Side Measures Projects , we ca Iculate realized CO F emission reduction effects based on the actual
number of subsidized cases.
For economic effects, we calculate:
(1) For Research and Development Projects |, the future market size;
(2) For Capital Investment Support Pro ject s, the scale of capital investment induced; and
(3) For Demand -Side Measures Pro  jects , the size of demand created.
Depending on the project, the scope of the impact assessment covers either effects within Japan or effects at the
global level. Details of the impact calculation methods and the indicators used for each project are provided in the
Annex %

The impact reporting in this report has been prepared in line with the core principles and recommended practices

set out in the ICMA guidance document PHarmonised  Framework for Impact Reporting 2R

22 ]t should be noted that some projects include financial resources from outside JCTBs , but since it is difficult to distinguish the recipients of funds, this
report shows the impact of all projects covered by funds.

2 |CMA =Harmonised Framework for Impact Reporting b “June 2024 ,
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lFigure 9: Impact s of Allocated Projects for FY2023 Issuance (Green Innovation Fund Project)

Environmental
Results

Key Achievem
Indicator

Improvement  Effect s

Project Name

Results Indicator calculation

Economic

Indicator

Effect s

Results

Development of
Next -Generation
Solar Cells

Cost Reductions for
Offshore Wind
Power Generation

Large -Scale
Hydrogen Supply
Chain Establishment

Development of
Next -Generation
Aircraft

Development of
Next -generation
Ships

Hydrogen Utilization
in Iron and
Steelmaking
Processes

Decarbonization of
Thermal Processes in
Manufacturing

Hydrogen
Production through
Water Electrolysis
Using Power from
Renewables

Achieving Carbon
Neutrality in Waste
and Resource

Circulation Systems

Development of
Technology for
Producing Raw
Materials for Plastic
Using CO Y and Other
Sources

Global CQ Feml_ssmn reduction effect _ Approx. 1.5 million t -COR year Estimated  CO Femission reduction effect assuming that Next -generation solar Approx. 31.1billion yen /year
from the introduction of next Zyeneration (2030) . cells by Japanese (2030)
7 - Japanese companies have a 25% share of the global Co -
solar cells manufactured by Japanese Approx. 100 million t -CORyear N companies in the global Approx. 1.25trillion  yen /year
. next -generation solar cell market
companies (2050) solar cell market (2050)
Domestic CO .FemISSIOI? reduction gffect Approx.3 -7 milliont -COH year Estimation of the effect of reducing domestic COF o Approx. 1trillion yen /year
20 from offshore wind power introduced in (2030) emission by replacing thermal power with offshore wind Market size in Japan (2030)
Japan 8s territorial waters, replacing Approx. 90 million t -COF year ower Y rep 9 p and parts of Asia (25%) Approx. 2 trillion  yen /year
thermal power generation (2050) P (2050)
Global market size for
Global CO Femission reduction effect Approx. 7 million t -COHRyear Basesi onan esFlmate qf the amount of hydrogen . hydrogen trading Approx. 300 billion yen (2030)
: . supplied by the international hydrogen supply chain, the (2030 and 2050) L
expected from the international hydrogen (2030) O N B . Approx. 5.5 trillion yen (2050)
8 . - COFemission reduction effect from natural gas is Global market size for A o
market and the expansion of hydrogen Approx. 400 million t -CORyear 5 . . Upto : approx. 23 trillionyen
estimated assuming that the supplied hydrogen replaces hydrogen power .
demand (2050) : . . (cumulative  to 2050)
natural gas as a fuel for power generation. generation  turbine s
(cumulative to 2050)
. . Estimation of the CO Femission reduction effect by G.IOhaI marl.<et size .Of
Global CO Femission reduction effect - . N - N . . aircraft equipped with -
: N . Approx. 640 million t -COFR year improving fuel efficiency and lowering the basic unit ) Approx. 2.1trillion  yen lyear
7 from the introduction of next Zyeneration N N . . technologies
h (2050) when aircraft are replaced with next -generation aircraft . . (2050)
aircraft ) established by this
worldwide .
project
CO Femission reduction effect from the
mtroduc’ugn .and dgploymept of Approx. 0.33 million t-COFR year . . . . Global economic effect
zero Zmission ships  with support from Estimat ion of CO Femission reduction effect of the zero "
. (2030) L . generated by the new Approx. 170 billion yen (2030)
6 Green Innovation Fund (2030) - emission ship to be launched under the G reen L ) L
. N Approx. 560 million t -COFR year . . zero -emission ship Approx. 6.8 trillion yen (2050)
Global CO Femission reduction effect Innovation  Fund project )
) . .. (2050) operation
from introduction of new zero -emission
ships (2050)
Number of
Support ed o § f il si |
R&D COFemission ' reduction effect Estimate of ~ CO Femission reduction effect if COURSE50 Commercial  size steel
Projects introduc ing the Blast Furnace  equipped technology is introduced to domestic steeiworks (by production from 1 large
with  COURSES50 technology (by 2030) Approx. 2 million t -COHyear 2030) blast furnace equipped Approx . 320 billion yen/year
CO Femission reduction effect (by 2030) > o ! . with COURSES0 (by 2030)
5 . Estimate of ~ CO Femission reduction effect if hydrogen
innovative  hydrogen reduction Approx. 1.3 billion t -COFRyear N N technology (by 2030) Approx . 40 trillion yen/year
reduction steelmaking and CCUS technology
steelmaking and CCUS technology (by 2050) o - A Global green steel (by 2050)
Estimation of ~ COFemission reduction effect when the
worldwide system is used worldwide (2050) production market size
(2050) 4 (by 2050)
2032 domestic industrial furnaces Estimation of ~ CO Femission reduction effect compared Economic effect of
replaced with 50% ammonia/hydrogen Approx. 20 million t -COH year with existing industrial furnaces, assuming that 50% co replacing industrial Approx. 4.2 trillion yen
1 co -combustion  furnaces (2040) firing combustion furnaces and exclusive combustion furnaces with ammonia (Cumulative total up to 2040)
2041 " replaced with  100% Approx. 80 million t -COH year furnaces become widespread to a certain extent, and hydrogenco  -firing Approx. 10 trillion yen
ammonia/hydrogen mono -fuel (2050) assuming that supply of ammonia and hydrogen furnaces in Japan and (Cumulative total up to 2050)
combustion furnaces progresses as plann ed overseas
Global CO Femission reduction effect Approx. 40 million t -COHR year Assumlng that hydrogen produced .by water electrolysis " Approx. 400 billion yen
o is mainly used for heat, and assuming that hydrogen can Global market size due .
from substituting natural gas heat (2030) B N . (Cumulative total up to 2030)
3 N - replace the heat demand of imported natural gas by heat to introduction of water L
demand with hydrogen produced by Approx. 1.52 billion t -COFRyear N o N ; N . Approx. 4.4 trillion yen lyear
N equivalent, the CO Femission reduction effect is electrolysis equipment
water electrolysis (2050) N (2050)
estimated.
Estimation of the total value of the difference between Global economic impact
- the reduction in methane emissions due to the reduction effect from the .
Global CO Femission reduction effect (AZFE)I?;S)X 10.5 milion t -COR year in landfill waste and the increase in COFemissions due deployment of f\zlzgg)x' 500 billion yen lyear
4 from the implementation of CN Zype - to the increase in incineration, the reduction in methane incineration and -
. N Approx. 1.24 billion t -COHRyear e N S " . Approx. 5.2 trillion yen lyear
carbon Zirculation plants (2050) emissions due to the increase in intermediate treatment, pyrolysis treatment (2050)
the COFyield from CCUS, and the reduction in COF facilities equipped with
emissions due to the substitution of city gas cc
Global CO Femission reduction effect Approx. 40 million t -COFR year Estimation of COFemission reduction effect by adding Global market size of .
. : . N . ) N N Approx. 10 trillion yen (2030)
11 from introducing plastic raw materials (2030) the reduction amount by olefin, green hydrogen, plastic raw materials Approx. 363 trillion yen
produced using COFgenerated in Approx. 1.5 billion t -COH year methanol, ethanol, CB, and naphtha cracking furnace using COFand other (2%%0) ) ¥

supported projects

(2050)

(2050 only)

inputs
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Chapter 4 Allocation and Impact Report for FY2023 Issuance
l Figure 10: Impact s of Allocated Projects for FY2023 Issuance
Key Achievement Environmental  Improvement  Effect s Economic  Effect s
Project name . -
Indicator Results Indicator Results Approach to calculation Indicator Results
igst::m ) 2Batteries ¢ Establishment of fundamental technologies for
research and next Zyeneration batteries Since the main purpose of this project is to support the
Innovative GX Technology Number of selected 16 innovative 2Hydrogen ¢ Establishment of advanced technologies related to establishment of a research and development management system, R R
Creation Project (GteX) R&D themes elemental hydrogen production, storage, and utilization the progress and contributions of the support are explained
technolo 2Bio Znanufacturing ¢ Establishment of technologies that enhance CO F qualitatively at present.
9y fixation and enable the development of innovative microorganisms
re search
Res.earch ok Devglopment CO F emission reduction effect from the . .
Project for Enhancing the N N - Calculated the effect of reducing power consumption by
. Number of supported 8 deployment of optical and electrical Approx. 3.54 millont - N ) . N
Post -5G Information and Al - s s . introducing photoelectric fusion technology on the power - -
A organizations organizations fusion technologies at data centers in COHyear (2032 8 2041) : .
Communication System Japan consumption of data center (DC) infrastructure
Infrastructure P
Basedonthe  concept that the amount of decarbonized hydrogen
D emonstration Reactor CO Femission reduction effect per ton produced gt the pmnt when high ~Zemperature gas . EOOIS.d reactors
) Total number of . Approx. 7.22t  -COFRt are established directly  corresponds  to the reduction in COF
Development Project for . of decarbonized hydrogen produced . e .
. JAEA, MHI, and 19 companies o N (after establishment of emissions  that would have been generated by conventional - -
High -Temperature Gas . utilizing high temperature heat from e . -
partner companies . HTGR) methods, the ~ CO Femission reduction effect from establishing
Reactor high temperature gas -cooled reactors 3 . 5
hydrogen production methods using high Zemperature gas  Zooled
reactors (e.g., high Zemperature steam electrolysis) is calculated.
Reduction ratio of high -level Volume _ red uced to 1/7 " . . - .
) N (after fast reactor While there is an effect of reducing emissions as a decarbonized - -
. Total number of radioactive waste . ) .
Demonstration Reactor JAEA. MHI. MFBR 45 operation star  ts) power source for fastreactors , the management of radioactive
D evelopment Project for and ;anner’ ! companies Reduced from 100,000 to waste is also very important in the utilization of nuclear power.
Fast Reactor part P Half -life of high  -level radioactive 300 years Therefore, this project is described with the impact of the amount
companies 5 - g B - -
waste (after fast reactor operation and half -life of high  -level radioactive waste.
start_s)
Number of certified . . .
. ) . . - Assuming that the maximum number of storage batteries
Support Prqect for supply Bgcumy plans COFe_mlssmn reduction effect ) Approx. 13.5 million t - manufactured in 1 year is installed in domestic BEVs, the COF Total project cost Approx.
Strengthening the approved in FY2023 assuming that all storage batteries COFRyear o . N " 5 - 852.3
14 plans emission reduction effect assumed during the life cycle of vehicles under the certified
Manufacturing Supply Chain among the currently manufactured at supported plants are (after operation of N N L . - . N billion
equipped with BEVs by switching from internal combustion engine supply Zecurity plans
of Batteries certified installed in ~ BEVs supported plants) RN | yen
vehicles is calculated as an impact.
supply Zecurity plans
SRS (e Number of CO Femission reduction effect Approx. L74 miliont - Assuming that all power semiconductors manufactured through : Approx.
Strengthening the . Total project cost
companies . assuming that all power COF year this project are installed in EVs, the annual COF emission reduction - 419.2
Semiconductor 3 companies 3 . under the certified
. subsidized in semiconductors manufactured at (after operation of effect expected by improving the energy efficiency of automobiles N billion
Manufacturing Supply Chain supply Zecurity plans
o FY2023 supported plants are installed in EVs supported plants) is calculated. yen
for Achieving GX
Support Project Costs for Expected annual COFRemission Calculated the expeqed annual energy savings from upgrading to Total investment Approx.
Promoting Energy Efficiency Number of 16 pro jects reduction effect of upgrading to Approx.3 ,300t -COFRyear energy -saving facilities and equipment for 16 projects that utilized amount by supported 2.7
Investment and Demand subsidized  projects pro ctotupgrading to (from FY2025) JCTB s in FY2023, and calculated the resulting COFemission ount by supp! billion
energy -saving facilities and equipment businesses
Structure Transformation reduction effect yen
Grant for Decarbonization COFemission reduction effect over the Calculation of ~ COFemission  reduction effect based on business Total project cost for Approx.
Number of  supported 4 local five -year project plan period for Approx. 342 ,000t -COHRyear initiatives in leading 35
Transition Acceleration for o . . . plansof 4 local governments implementing microgrid -related - .
local governments governments supported Decarbonization Leading (5-year project period) " decarbonization billion
Specific Regions projects utilizing privately -owned distribution lines
Areas. areas yen
Public Zrivate
Number of For the number of units introduced under the FY2022 supp . and investment amount Approx
Subsid Yy for Promoting the subsidized  Vehicles 153,882 Emission reduction effect of Approx. 95,000t -COR year _FY2023 |n|t‘|al projects, it is _assumed that EVs and PHEVs were base(_:i on the number 589
Introduction of Clean under the  FY2022 vehicles subsidized electric vehicles (FY2023) introduced in place of gasoline Zowered passenger vehicles at the of units actually billion
Energy Vehicles supp . and FY2023 time of new vehicle purchase, and the CO Femission reduction subsidized  under the en
initial effect in the year of introduction is calculated accordingly. FY2022 supp . and ¥
FY2023 initial
Annual CO Femission reduction effect Baseq on the assumptlon that electrlp Ilght trucks replace ) )
. . . N " gasoline - powered light trucks, electric pickup and standard trucks Public 3private Approx.
Promotion Project for the achieved by replacing gasoline N ! N .
e Number of 3,698 N h ) Approx. 14,000t -COH year replace diesel -powered pickup and standard trucks, and electric investment based on 24.5
Electrification of o . N vehicles and other vehicles with . . N B y L
. . subsidized vehicles vehicles - N N (from FY2025) taxis replace average gasoline -powered taxis , the emission the number of units billion
Commercial Vehicles eligible commercial vehicles supported N L N -
reduction effect for each type of vehicle is estimated and actually subsidized yen
under the program
calculated as a total.
Number of units 203,365 Public ®private
Promotion Project s for the subsidized (  detached detached CO F emission reduction effect due to Approx. 63,000t -COR year .. . . investment amount Approx.
. B . Lo (detached houses) Calculated the effect of COFemissions reduction by reducing
Installation of Advanced houses ) houses improvement of air conditioning . . I based on actual 167.6
N " s - . . Approx. 8 ,000t -COHRyear energy consumption for air conditioning in homes where the . .
Equipment to Improve the Number of units efficiency by retrofitting window s in . . . N performance in billion
. L (apartment  s) insulation windows were retrofitted. N . N
Insulation Performance subsidized 40,301 supported houses insulating window yen
(from FY202  4) .
(apartments ) apartments retrofits
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The Green Innovation Fund

The PGreen Innovation Fund (Gl Fund), R established

by METI and operated by the New Energy and Industrial

Technology  Development  Organization (NEDO),
provides continuous support to companies and
organizations committed to tak ing on the challenge of
ambitious targets for 2030 shared by the public and
private sector s for up to 10 years , from R&D to
demonstration and social implementation , particularly
in policy areas that requ ire long -term effort s and have
a significant impact

The Green Innovation Project Committee s
established under the Industrial Structure Council. 2
METI, NEDO, and related organizations implement Gl
Fund projects in line with the Basic Policies for the
Green Innovation Fund , approved by th e committee. To
ensure proper and efficient execution of the Gl Fund
projects , the committee formulates the PPolicy for
Allocation of Funds for each Field .RBasedon th is policy,
Field -Specific Working Groups (WGs), which are
established under the committee, evaluate the project
prioritization and the appropriateness of funding levels

for each project.

EPOANB 2P ZNV A", nes, rgvswozn,

DYIWIANYIZIZA, "3TWPVvons, 8owapP, zhe PR&s

and Social Implementation Plan R and initiate public
calls for applications in sequence

This plan sets ambitious 2030 output targets,

l Figure 11 : Details of Green Innovation Fund

Chapter 4 Allocation and Impact Report for FY2023 Issuance

Projects

including performance, cost, productivity, deployment

scale and CO F emission reduction. It also defines

outcome targets , such as emission reduction effects

and wider economic ripple effects

For ongoing projects, WGs periodically review

implementation status and the degree of executive

involvement through dialogue with the managers of the

companies  and organizations implementing the projects.

Several times a year, NEDO's Technology and Social

Implementation Promotion Committee hear s reports on

progress and issues and provides expert

committee  also reviews the progress toward

set for each project and the overall project progress. If

the project is judged to be difficult to achieve

at the stage  -gate review , it will be discontinued. If the
project is deemed unlikely to achieve market uptake
the future, t he committee  will discuss the

appropriateness of continuing the project and report
the results to WGs as reference information for the
revie w of project progress

As of December 2025, the total size of the GI Fund
was 2,756.4 billion yen, 756.4 billion yen of which
w ¥ zbeen n addittomally, contribuged bys JCTB s
n 8 ACTBs are ®expected A fo contribute to the following 12

projects and ha  ve already disclosed the information on

the progress and impact s of each project on its website

(https://igreen -innovation.nedo.go.jp/).

Business . - - - .
uTIype | Allocated  projects (including some candidate projects) | Target areas
Development of Next - Generation Solar Cells Electricity
Cost Reductions for Offshore Wind Power Generation Electricity
. Elect d
Large - Scale Hydrogen Supply Chain Establishment Heat/;(:a\;ﬁlfgc?Srlng
Development  of Next -Generation Aircraft Transportation
Development  of Next - Generation Ships Transportation
Development of Technologies for Producing Fuel Using CO Fand Other Sources Transportation
H
R&D Hydrogen Utilization in Iron and Steelmaking Processes Manuj::til:ﬂg
Heat and

Decarbonization of Thermal Processes in Manufacturing

Manufacturing

Hydrogen Production through Water Electrolysis Using Power from Renewables

Electricity and
Heat/Manufacturing

Achieving Carbon Neutrality in Waste and Resource Circulation Systems Waste
Waste and

Development of Technology for Producing Raw Materials for Plastic Using CO Fand Other Sources manufacturing
(Chemi stry )

Promotion of Carbon Recycling Using CO F from Biomanufacturing Technology as a Direct Raw Material M?ghu;?i:u!?s )

*The following selected

JCTBs have been

sections present excerpts and reports for 10
approved to date

24 The Industrial Structure Council, established under Article 7 of the Act
for Establishment of the Ministry of Economy, Trade and Industry, is a
public body that investigates and deliberates on key METI policies,

projects  from those shown in Figure 11 , for which expenditures from

particularly those related to enhancing private - sector economic
capabilities and facilitating smooth international economic relations, in
response to consultations by the Minister of METI.
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4.3.2 Impactof Each Project

Gl Fund project: Development of Next -Generation Solar
Cells

Progressand  Results ofth e Project

Key Environmental Improvement  Effects Economic  Effects
Achievement - . i
Global CO Femission reduction effect from Next -generation solar cells by Japanese
Number of the introduction of next Zyeneration solar companies in the global solar cell market
Supported  R&D cells manufactured by Japanese

Approx. 31.1 billion  yen /year (2030)

Projects companies Approx. 1.25trillion  yen /year (2050)
Approx. 1.5 million t -COF year
7 (2030)
Approx. 100 million t -COF year
(2050)

Objectives and Details of the Project

To achieve carbon neutrality by 2050, renewable energy is required as the main power source. In Japan, where
there is little flat land, it is important to introduce photovoltaic power generation to places where installation was
difficult until now, such as roof of industrial plants and building walls. To this end, it is essential to develop next -
generation solar cells that are lightweight and flexible, with conversion efficiency and durability comparable to
conventional silicon solar cells. This project aim s to: (1) develop technologies to improve the basic performance of

solarcells( smalllaboratory  -scal e cells ), (2) develop technologies to scale up and integrate solar cells into modules ,

including product -size fabrication and manufacturing processes (coating process , electrode formation, sealing
process , etc.) , while maintaining performance, (3) develop technologies to maintain performance in actual outdoor
environments after passing indoor tests such as durability evaluations , and (4) develop tandem technologies to

dramatically improve conversion efficiency by stacking solar cells with different absorption wavelength bands. 25

Current  Progress and Future Outlook

At the NEDO 8s Technology and Social Implementation Promotion Committee in May 2024, it was confirmed that
the entire project is progressing as planned. % The current Technology Readiness Level (TRL) of perovskite and
other next -generation solar cells is 4. In September 2025, the PR & D and Social Implementation Plan R was revised
to include the development of next -generation tandem solar cells. 2" From FY2026, we plan to work on specific
measures to promote the introduction of next -generation solar cells and develop related rules to create demand. We
aim to achieve a power generation cost of 14 yen/kWh or less, equivalent to that of conventional silicon solar cells,
by 2030. The single -junction solar cells aim to achieve a power generation cost of 14 yen/kWh or less under certain
conditions (such as solar radiation). The tandem solar cells aim to achieve a power generation cost of 12 yen/kWh
or less for residential applications under certain conditions (such as solar radiation) and a conversion efficiency of
30% or more. We envision achieving TRL 5 inR&D (2) and TRL 6-7in (3) and (4).

The next -generation solar cell demonstration project (R & D (3)) will last for a maximum of 7 years from FY2024
to FY2030. However, the implementation period for each theme will be 5 years in principle, and a stage - gate review
will be conducted in the third year. The next -generation tandem solar cell mass -production technology
demonstration project (R & D (4)) will last for a maximum of 6 years from FY2025 to FY2030. The initial contract
will last until the end of the 4th fiscal year (including the monthin which 3 years have elapsed) from the fiscal year

in which the grant decision was made, and a stage - gate review will be conducted in the fourth  year. 28

2 NEDO website , PGreen Innovation Fund Project: Development of Next -Generation Solar Cells"
% PDrssz, Dzzzwonuszz, 1pza "1 37T3%8n iGenermtion Solardells 2024, WG Repbrs A n ," NEDO (May 2024)

7P E N, oz ®INYOV, Dwavswsznonasz, "vozR,  ~3r, nrps, POrssz, Dzz3-GeneratisreSolarCalso, "R 3JsapafnevsviewBzay 3,

Resources and Energy, Ministry of Economy, Trade and Industry (September 2025)
2 Compiled based on selected R&D themes from the PR&D and Social Implementation Plan. R
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I Figure 1 2: Expected Schedule for R& D and Social Implementation
3’\( Main Stage Gates

(FY) 2025 2026 2028 2029 203

(1) Basic technology
development project for
next-generation solar cells Development of tandem technology

(2) Project for practical
application of next-generation
solar cells

. i *
gi%ﬁi’;igfgi??&lsglar cell Development of fi prototypes and demonstr:

(4) Next-generation tandem . W
solar cells Demonstration Establishment of manufacturing technology and
project of mass production development of final prototypes assuming
technology commercialization and demonstration tests

Establishment of manufacturing technology
and development of large prototypes

Concept of Impact Calculation

Based on objective data such as the global market size and growth pace of solar power generation, the market
share of next  -generation solar cells, and the share of Japanese companies, the CO F emission reduction effect and
market size of single -junction and tandem solar cells as of 2030 and 2050 are calculated. The economic effect of
this project is estimated to be 12.5 billion yen in 2030, assuming that the cumulative installed capa city of
photovoltaic power generation world wide reaches 2TW by20 30 ,the total marketsize is approximately 5 trillion yen,
andsingle -junctionnext  -generation solar cells account for 1% , with Japanese companies holding a 25% global share.
Similarly, assuming that the installed capa city of tandem solar cells reaches approximately 1.3 GW, the economic
effect is 18.6 billion yen, resulting in a total projected economic effect of 31.1 billion yen. By 2050, the cumulative
global installed capacity is expected to reach 4.4 TW. Assuming t hat next -generation solar cells account for 50% of
the total market and that Japanese companies hold a 25% share , the economic effect is estimated to reach

approximately 1.25 trillion yen.

2 Gl Fund Project: Cost Reductions for Offshore Wind
Power Generation

Progress and Results of th e Project

Key Environmental Improvement Economic  Effects
Achievement Effects Market size in Japanand parts of Asia
Number of Domestic CO Femission reduction  effect @ %)
Suppor.ted _from offshore vyinq power introduce_d Approx.
R&D Projects in Japan 9s territorial waters, replacing L
thermal power generation 1 trillion yen /year (2030)
20 Approx.
Approx. 3 -7 miliont -COHR year 2 trillion  yen /year (2050)
(2030)
Approx. 90 million t -COFN year
(2050)

To achieve carbon neutrality by 2050, it is necessary to maximize the introduction of renewable energy as a primary
power source. In particular, offshore wind power generation is a key driver  for the mainstreaming of renewable s as
a primary power source ,asit enables large -scale deployment and cost reduction , and is expected to have economic
effects. In Japan and across Asia regions characterized by steep bath ymetry and extensive deep -water areas
there is a growing need to optimize offshore  wind systems for meteorological and ocean  conditions such as low wind
speeds, typhoons, and lightning strikes, as well as ocean conditions.

In order to achieve a virtuous cycle of expanding the introduction of offshore wind power and strengthening
industrial competitiveness in Japan, this project aims to achieve early cost reduction s in offshore wind power
generation, focusing on floating offshore  wind systems, which offer  substantial potential for deployment even in

24



Chapter 4 Allocation and Impact Report for FY2023 Issuance

deep -water areas,andto  acce lerate deployment not only in Japan but also overseas, especially in Asia. 2

C

Progressand Fu

Outlook

Projects of TRL 4 or higher are basically targeted for support. As of December 2024, although some project
plans needed to be revised, progress was generally smooth. At the WG held in September 2025, it was reported
that Phase 1 projects o n (2)floating  -structure  manufacturing and installation, (3) electrical systems, and (4)
maintenance (advanced operation and maintenance), which were initiated in FY2021, were completed , andthe ir
results were carried over to Phase 2. *° For Phase 2, research and environmental assessment are being prepared for
demonstration. The R&D objectives are to establish technolog ies thatcan deliver an estimated LCOE of 8 -9
yen/kWh for fixed -bottom system s under specified conditons andto enable the commercialization of floating
systems at  internationally competitive cost levels by 2030. %1 %2

I Figure 1 3: Expected Schedule for R&D and Social Implementation

(FY) 2021 2022 2023 2025 2026 2027 2028 2029 2030 2031
05— S % % %

[Phase 1-(1)] YOptimization of wind turbine specification:
. Z)H\gh-qna\itv hats prodaction Tectmoio0y for wint turbinas
Technology Development Project 3)Optimal design of floating=foundationdmounted wind turbines
IR e R AT o o AiDavelopment of next-genaration wind turbine component technologics:
5)Blades for low wind speed regions

[Phase 1-(2)]

i 1)Optimization of floating foundations
Technology Development Project 2)Mass production of flosting faundations

for Cost Reduction in 3)Optimization of mooring system
Manufacturing and Installation of (R R LU R .
Floating Offshore Wind 5)Development of low-cost construction technologies

Foundations. L ——————

[Phase 1-(3)] . 1)High-voltage dynamic cables
Technology Development Project (Bl i Mot EEr L n]
for Electrical Systems for Offshore

Wind Power
L ————
JDevelopment of operation, maintenance, and repair technologies
[Phase 1-(4)] i;ﬂqlul enhancement of peevennive nmlulnnne u;d maintenance operations
vancement oring and ins
Offshore Wind Operation and a)Development of Automatic Lightaing Fault mmmm-l.m Systam

Maintenance Advancement Project

1)Development of aptimal design standards and standardization far floating systems

2)Development of technologles Tor mass/high-spead production of floating systems.

[Phase 1- (5]] 3)Development of techrologies for mooring and anchor construction in deep water

4)Development of deep-water power transmission technologies

Development of Comman 5)Develapment of far_offshore wind observation methods

Infrastructure for Floating Offshore

‘Wwind -
&) Demonstration project for construction of floating systems in deep water

Demonstration utilizing the

results of 3) - 5)

[Phase 2- (1)] [Demonstration Phase]

Floating Offshore Wind Inte_grated des!gn of floating foundations, wind
Demanstration Project turbines, mooring systems, cables, etc.

[Phase 2- (2)]
Floating Offshore Wind

[Demenstration in harsh waters]*

LU= NCLE O Tntegrated design of floati stems, wind turbines, moorin: stems, cables, etc.
Demonstraticn Project in Harsh Waters: Stage Gate =g v ng Sy: d 4 g 5! 3 %

Marine Environments

Concept of Impact Calculation
Assuming that electricity generated by offshore wind displaces  thermal power generation ,the resulting domestic
COFreduction is counted as an environmental benefit . The economic  effect isestimated at 1trillion in 2030 and 2
trilion in 2050, based on the portion of global offshore wind investment corresponding to the entire Japanese

market plus 25% of the Asian market.

2 NEDO website , PGreen Innovation Fund Project: Cost Reduction for Offshore Wind Power Generation"

0 PDrssz, Dzzzwonusz, : LestRedultions T form Offshore Wind Power Generation 2025 WG Report ," NEDO (September 2025)

31 PR& D and Social Implementation Plan Rforthe POrssz, Dzz3wonu3z, : :CeszRedubtions T fos Mffshore Wind Power Generation R Agency for Natural
Resources and Energy , Ministry of Economy, Trade and Industry (November 2025)

2 D3We2¥VB®D OOAB&® 3Z, ABVESNB®O A N, TPEWSA, ~T3W, NP8, PA N oz @I¥OV, Dwevswsznonadsz, "vozR
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2 Gl Fund Project: Large -Scale Hydrogen Supply Chain
Establishment

Progress and Results of th e Project

Key Environmental Improvement Effects Economic Effects
Achievement

Global CO Femission reduction effect Global market size for hydrogen trading
Number of expected  from the international Approx. 300 billion yen /year (as of 2030)
Supported hydrogen market and the expansion of Approx. 5.5 trillion yen /year (as of 2050)
R&D Projects hydrogen  demand Global market size for hydrogen power
- generation turbines
8 Approx. 7 million t_ i COR year (2030) Up to approx. 23 trillion yen (cumulative
Approx. 400 million t -COF year to 2050)
(2050)

Objectives and Details of the Project
Hydrogen is a secondary energy essential for decarbonization of the electric power sector and effective use of
renewable energy. Hydrogen is also expected to contribute to decarbonization of industrial sectors (Raw material
utilization, heat demand, etc.) where electrification is difficult. However, in the early days of hydrogen, uncertainty
over long -term demand has become a barrier to private investment in infrastructure. Therefore, this project aims to
establish technologies that can create large -scale d emand for hydrogen and reduce supply costs through (1)
establishment of international hydrogen supply chain technologies and enlargement of transportation facilities, and
(2) demonstration of hydrogen power generation by co -firing and single -firing. As ar esult, we aim to achieve a
hydrogen supply cost of 30 yen/Nm3 by 2030 and 20 yen/Nm3 or less by 2050 (equivalent to that of fossil fuel),
and promote the construction of a sustainable large - scale hydrogen supply chain. 3334

Current Progressand  Future Outlook

3 As for the I Figure 1 4: Expected Schedule for R&D and Social Implementation Y Main Stage Gates
liquefied hydrogen

supply chain,  within (G2} 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
R&D for the [Research and Development 1]

Establishment of international hydrogen supply chain technology and development of an evaluation base for liquefied hydrogen-related equipment

international Liquefied Hvd sunply Chai
Iquetied Hydrogen Supply thain Investigation and basic design jﬁ( Facility construction ﬁ Demonstration
hydrogen Supply Commercialization Demonstration
Chalnr we have Large-scale de"]“”Stratiun ofan Investigation and basic design Facility construction i% Demonstration
MCH supply chain
started the

[Research and Development 2]

|

construction of a Establishment of technology to achieve hydrogen power generation technology (co-combustion and single-fuel combustion)

liquefied hydrogen Demonstration of Hydrogen Co- 4’?

base and quuefied /Exclusive Firing Power Generation

hydrogen carrier ships necessary for commercialization demonstration. As initially planned, R&D and technology
demonstrations are progressing and will be steadily promoted. Regarding R& D for dehydrogenation technology from
ammonia for large - scale hydrogen transportation, we are considering the implementation of public solicitations while

monitoring the development status of each technolo gy. ¥ W Regarding hydrogen power generation technology, we
conducted a technology demonstration of hydrogen co -firing power generation in FY2025. We are making steady

progress on 10% co -firing (calorific value basis) power generation technology, such as providing part of the
electricity generated by the demonstration to the Osaka and Kansai Exposition. Regarding high co -firing power

generation technology, we are considering the implementation of public solicitations while monitoring the maturity

of technology deve lopment .36

Concept of Impact Calculation

In 2030, the amount of COF emission reduction from natural gas was calculated based on the estimation of the
amount of hydrogen supplied by the international hydrogen supply chain, assuming that the supplied hydrogen
replaces natural gas as a fuel for power generation in a calorie -equivalent manner. In 2050, the amount of COF
emission reduction from the substitution of hydrogen for natural gas was estimated based on the expansion of
international hydrogen trade worldwide. Regarding economic effect, the market size was estimated base d on the

assumption of the average hydrogen supply cost. In addition, the cumulative market size of the hydrogen power
turbine market was estimated by multiplying the maximum installed capacity (approximately 290 million kW) by the
turbine price (approxima tely 80,000 yen/kW).

3% NEDO website , PGreen Innovation Fund Project: Large -Scale Hydrogen Supply Chain Establishment

34 PR&D and Social Implementation Plan Rforthe P Or 88z, Dz z 3 wo nPiofeat:, Xenstrmtion of a Large - Scale Hydrogen Supply Chain ," Agency for Natural
Resources and Energy , Ministry of Economy, Trade and Industry (October 2025)

% PODrssz, Dzzs3 wonPioed: largeaScale Hydrogen Supply Chain Establishment 2024 WG Report " NEDO (September 2024)

3 Compiled based on selected R&D themes from the PR&D and Social |mplementation Plan R

26



Chapter 4 Allocation and Impact Report for FY2023 Issuance

m Gl Fund Project: Development of Next -Generation

Aircraft

Progress and Results of th e Project

Economic  Effects

Key
Achievement

Environmental Improvement

Effects Global market size of aircraft equipped

with technologies established by this

Number of Global CO Femission reduction effect .
Supported from the introduction of [PRelfEE
R&D Projects next Zyeneration  aircraft Approx. 2.1 trillion yen (2050)
7 Approx. 640 million t -COHyear
(2050)

Objectives and Details of the Project

Seizing the shift to green technologies based on the demand for decarbonization in the aviation sector as an
opportunity to dramatically strengthen the competitiveness of the Japanese aviation industry, this project will carry
out the development of core t echnologies and systems for hydrogen -powered aircraft (Hydrogen combustion,
hydrogen fuel cell), the development of complex shapes and dramatic reductions in the weight of major aircraft

37

structural parts, and the development of technologies to increase the electrification rate.

Current Progressand  Future Outlook

Currently, the R& D items are (1)
core technology development for
hydrogen aircraft, (2) aircraft
weight reduction, (3) fuel cell
electric propulsion system and
core technology development,
and (4) power control and
thermal air management system
technology development. As of
May 2025, prog  ress has been
made as planned. The project for
(3) and (4) started in FY2024.
Although progress varies
according to each item, the
technology development target

I Figure 1 5: Expected Schedule for

R&D and Social Implementation

/¢ : Stage Gate
(Fv) 2022 025 6 g 2030

[Research and Development 1] D it of core technol for hydrogen aircraft .

Component design, manufacture,
and evaluation

Development of core technologies
for hydrogen aircraft

Research on weight reduction,
high production rate, and complex
shapes for primary aircraft
structures using composites

Development of lightweight
structures using thermoplastic
composites

Basic design and
elemental research

[Research and Development 3] Development of Fuel Cell Electric Propulsion Systems Using Liquid Hydrogen Fuel and Core Technologies

Development of technology for
hydrogen fuel cell electric
propulsion systems

System manufacturing/
demanstration

Development of hydrogen fuel cell ’ Ground
core technologies em desig il o g Demonstration

[Research and Development 4] Development of Tec

Development of technology for

Performanci luati

for R&D items (1) through (4) is

power control and thermal and air
management systems

Facility Mainten;

E———

setat TRL 6 or higher by the end Development of technology for B | usiness
. 38 39 40 improved electrification rate Design discontinued
of the proje  ct.
Conceptof  Impact Calculation

Assuming that domestic and international aircraft operated in 2050 will be replaced to a certain extent by aircraft

with electrification, weight reduction, hydrogen fuel cells, and hydrogen combustion,

effect due to improved fuel efficiency and

effect.

lower

equipped with the technologies developed under the project

emissions per unit

In addition, regarding the economic effect of this project, we estimated the economic

the COF emission reduction

effect

are calculated as environmental improvement

of aircraft

by assuming the share of hydrogen aircraft and electric

aircraft in new aircraft demand in 2050, and taking into account the technology share in

conventional

global market size in 2050 for hydrogen and electric aircraft equipped with the technologies established through

this project is estimated to be 2.1 trillion yen.

37 NEDO website, "Green Innovation Project: Development of Next
: Development of Next

3 "Green Innovation Fund Project
39 PR&D and Social Implementation Plan
Ministry of Economy, Trade and Industry

4 Compiled based on selected R&D themes from the

-Generatio

- Generation Aircraft 2025 WG Report
R for the PGreen Innovation Fund Project

n Aircraft"

: Development of Next

PR&D and Social Implementation Plan R
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Gl Fund Project: Development of Next -Generation Ships

Progress and Results of the Project

Key Environmental Improvement Eff ect s Eco nomic  Effects
Achievement

CO Femission reduction effect from the Global economic  effect generated by
Number of introduction and deployment of zero Zmission the new zero  -emission  ship
Supported ships with support from Green Innovation Fund operation
R&D Projects Approx. 0.33 million t-COFH year (2030) Approx. 170 bilion  yen (2030)
Global CO Femission reduction effect from Approx. 6.8 trillion yen (2050)
6 introduction of new zero -emission ships
Approx. 560 million t -COF year (2050)

Objectives and Details of the Project

CO Femission from the international shipping sector account for approximately 2.1% of the global total (as of 2018).

To achieve carbon neutrality in marine transportation, it is essential to switch from conventional heavy oil to gaseous
fuels such as hydrogen, ammonia, and carbon -recycled methane. Accordingly , it is necessary to develop marine
machineries  that use hydrogen and ammonia as fuel and to reduce methane slip from ship fuels, including liqu efied
naturalgas ( LNG)and carbon -recycled methane . In this project, the engines, fuel tanks, and fuel supply systems for

(1) hydrogen  -fueled ships and (2) ammonia -fueled ships will be developed and tested on actual ships , with the aim

of achieving the widespread adaptation  of zero -emission ships by 2050. In para llel with the deployment of zero -
emission  ships , (3) methane slip countermeasures for LNG -fueled ships will be addressed . These initiatives enhance

the international competitiveness of the Japanese shipbuilding and marine ind ustries and promote social
implementation in cooperation with the shipping industry. 4

Current Progressand  Future Outlook

Current TRLis3 -4, and
technology development
is progressing steadily. In
March 2025, NYK Line

I Figure 1 6: Expected Schedule for R&D and Social Implementation 7 : Stage Gate
(FN) 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Research and Development 1] Development of hydrogen fueled ships
Actual ship demonstration

Development of marine

and IHI  Power Systems hydrogen engine and MHFS

CO., Ltd. y which had Development of automated <

received a pUb"C technology for liquefied Development d Actual ship demonstration
hydrogen bunkering

invitation to develop an
ammonia -fueled ship,

Research and Development 2] Development of ammonia fueled ships

reported the successful Development of ships with Cohmmirei egzridon L
. ammonia fueled domestic
completion of a engines Development

SuiisEl] < Ocean-going Vessel >
Spzrion | < T

demonstration cruise of
Research and Development 3] Preventing methane slip on LNG fueled ships

the ammonia  -fueled
. Development of methane slip
tquoat Psaklgake RThe reduction technology from

vessel was completed on LNG fueled ships by catalyst Development Actual ship demenstration
August 23, 2024, under and engine modification
an R&D project
conducted in cooperation with ClassNK . The goal is to achieve commercial operation (TRL 9 or higher) as soon as
possible by 2028. 4 2 Land -based tests of hydrogen -fueled engines have also started, and the goal is to

complete demonstration operation (TRL 8 or higher) by 2030. In October 2025, the PR& D and Social

Implementation Plan R was updated to expand its scope to cover R& D on bunkering for the realization of hydrogen -
fueled ships. n  Methane oxidation catalysts and exhaust gas recirculation (EGR) systems have been developed for

LNG -fueled ships, and demonstration tests of these systems on LNG -fueled ships have been underway since

FY2024. The goal is to achieve a methane slip reduction rate of atleast 60% (TRL 8 or higher) for LNG -fueled

ships by 2026 4344

(*) The commercial operation (social implementation) phase is outside the GI Fund proje ct.

Concept of Impact Calculation

The COF emission reduction effect in 2030 is calculated based on the number of zero -emission ships that start
operation under Gl Fund projects. The figure for 2050 is based on the target reduction scenario for GHG emissions
from international shipping adopted by the International Maritime Organization (IMO). The economic effect in 2030
is calculated basedon the economic effect generated by zero -emission ships that start operation under the Gl Fund
project. The economic  effect in 2050 is calculated based on the market size of the domestic shipbuilding industry
in that yea r. The market size in 2030 is predicted  from the market size in 2014 , and the market size in 2050 is
calculated by applying the predicted growth rate from 2030 to 2050 , based on OECD long -term GDP projections.
“ NEDO website, PGreen Innovation Fund Project: Development of Next -Generation Ship ~ s"
“2PBaps, D3I Va A, ¥ FNPIE \Dsweny 38zPdBakigake P "3 7, D3WWET 8¥OV, CAS, D3wWaVvysnsa o, NEW3ZANTondy3z, D3%ouy, », DRPYE WE &, O,
AsOP8NY¥Y3Zz, 3~ T . NPr3pPovP, o, Ng w3 NEDOr (darch 282720258 o v 8, »
4 PR&D and Social Implementation Plan R for the PGreen Innovation Fund Project : Development of Next -Generation Ship  s," Maritime Bureau , Ministry of Land,
Infrastructure, Transport and Tourism (October 8, 2025)
“ D3wWed¥VB®D OOANBD 32, ABVESNBED A N, NPEWSEA, "T3W, NP8, PA N,  0z®o *3IsYyov, Dwavswsznonyszz, "vozR
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Gl Fund Project: Hydrogen Utilization in Iron and
Steelmaking Process es
Progress and Results of th e Project
Key Environmental Improvement Effects Economic  Effects
Achievement
CO Femission reduction effect introducing Commercial size steel production from 1
Number of the Blast Furnace equipped with large blast furnace equipped with
Supported COURSES50 technology COURSES50 technology
R&D Projects o -
2 milliont -COF year (by 2030) Approx. 320 billion yen /year
5 COF emission reduction effect (by 2030)
innovative  hydrogen  reduction
steelmaking and CCUS technology Global green steel production market size
w orldwide Approx. 40 trillion yen /year
1.3billiont -COHRyear( by 2050) (by 2050 )
Objectives and Details of the Project
Although the steel industry is the foundation of all industries, it is a problem that a large amount of COFis emitted

during production. The emissions of the steel industry in Japan account for about 40% of the total industrial sector.

In order to achieve carbon neutrality, it is necessary to establish innovative decarbonization technologies such as

hydrogen r  eduction ironmaking as early as possible and to build a production system for green high grade steel. In

this project, development of (1) hydrogen re duction technology using a blast furnace and (2) direct reduction

technology for low - grade iron ore with hydrogen (direct hydrogen reduction technology) are carried out in parallel. 45

Current Progressand  Future Outlook

DA, 3~ D2ryv,

blast furnace, a 43% reduction in CO F emissions was achieved for the first time in the world through a high -
temperature
Figure1l 7: Ex hedule for R&D an ial Implementation
hydrogen injection I gure pected Schedule for R&D and Social Implementatiol ¢ : Main stage gates
test into a small test (FY) 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
blast furnace. R & D Item 1: Development of hydrogen reduction tec y using blast furnaces
. . 37
Regarding the direct Development of hydrogen reduction w Modification of actual plant Demonstration test of
. technolegy utilizing on-site hydrogen actual machine
hydrogen reduction
A - . Elemental technology development A
technolo in(2), a Developrment of low-carbon technologies .
gy ( )’ using external hydrogen and C0O2 DeslgnT- Design and i Emonatiun
small test furnace contained in blast furnace exhaust gas. construction construction test
(Shaft furnace, R & D Item 2: Development of direct hydrogen reduction technology to reduce low-grade iron ore using only hydrogen
electric furnace) has emental technology developme Direct reductign
Development of direct hydrogen X readtor
been constructed  and reduction technology E———— 5 estreactor WEAll  De Demonstration
K as 0 0 test
started operation. The S
Development of technology to remove SIPCILaNLY ! L
current TRL for the impurities in electric arc furnaces using ¥ Electric feactor
. directly reduced iron Design and consti 0 B PoTE Demonstration
development of high - : test
|
efficienc s meltin Dcyr:lopmcnr of hlqhﬂfﬂ;lcﬁry melting Design and Electric melting
eney | smelng ol by an ectic g consiucion A | rurnac
tec hnology using an -

electric  smelting furnace utilizing directly reduced iron, which started in FY2024, is 4, and the specifications of
the test facilities are under consideration. For both projects, the target for 2030 is TRL6 -7.464748

Concept of Impact Calculation

The environmental improvement effect by 2030 is estimated as the COF emission reduction effect if COURSES0
(R&D item (1) -(1) Blast furnace equipped with hydrogen reduction technology and COF separation and capture
technology) technology is introduced to domestic steelworks by 2030. The environmental improvement effect by
2050 is estimated as the CO Femission reduction effect if hydrogen reduction steelmaking and CCUS technology are
spread worldwide. The economic effect is estimated as the annual scale of steel production from 1 blast furnace
using COURSESO0 technology of about 320 billion yen by 2030 and the global g reen steel market of about 40 trillion
yen by 2050.

“ NEDO website, PGreen Innovation Fund Project: Hydrogen Utilization in Ironand Steelmaking Process es"

46 PR&D and Social Implementation Plan R for the " Green Innovation Fund Project : Hydrogen Utilization in Ironand Steelmaking Process es, " Manufacturing
Industry Bureau, Ministry of Economy, Trade and Industry (December 2023)

47 PGreen Innovation Fund Project : Utilizing Hydrogen in Ironand Steelmaking Processes 2025 WG Report, " NEDO (April 2025)

48 Compiled based on selected R&D themes from the PR&D and Social Implementation Plan R
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Chapter 4 Allocation and Impact Report for FY2023 Issuance

2 Gl Fund Project: Decarbonization of Thermal Processes
in Manufacturing

Progress and Results of th e Project
Key Environmental Improvement Economic  Effects
Achievement Effects

Economic effect of replacing industrial
furnaces with ammonia and hydrogen co -firing

Number of 2032 ' domestic industrial furnaces X
furnaces in Japan and overseas

Supported R& D replaced with 50% ammonia/hydrogen co -
Projects combustion furnaces

2041 replaced with  100% -
1 ammonia/hydrogen mono -fuel combustion Approx. 4.2trillion  yen

furnaces (cumulative total up to 2040)
. Approx. 10 trillion yen

Approx. 20 million t -COF year (2040) (cumulative total up to 2050)

Approx. 80 million t -COF year (2050)

Objectives and Details of the Project

The COFe mission from industrial furnaces for metal heating account for more than 40% of COFemissions in Japan's
industrial sector, and decarbonization efforts are lagging behind, especially in the shape materials industry, where
there are many SMEs. Therefore, R& D for the establishment and social implementation of decarbonization
technologies for thermal processes, such as conversion to CO Ffree fuels and electric furnaces, is necessary.
In this project, we will establish technologies to solve the technical issues (Quality of metal products, NOx
emissions, combustion stability and control accuracy, long -term operation stability, etc.) of combustion furnaces
when ammonia and hydrogen are us ed as fuels. In addition, in order to enable SMEs, which are the main users of
industrial furnaces in our country, to select conversion from combustion furnaces to electric furnaces as an option,
we will establish technologies for hybrid operation of ammon ia and hydrogen combustion technologies and electric
heating, higher output heaters, and technologies to prevent deterioration and extend the life of resistors as

technologies to minimize the receiving capacity and to improve the efficiency of the entire e lectric furnace. 49

Current Progressand  Future Outlook

As of October 2024, the whole project is progressing as planned, and the TRL is 3 -4. Regarding the
establishment of combustion furnace technology using ammonia and hydrogen, the goal is to establish a 50%
mixed combustion furnace using existing fuels such as natural gas and ammonia or hydrogen by FY2031, and to
achieve a TRL of 6 or hig her for 100% exclusive combustion technology. Regarding the electric furnace, the design
study has been completed, and the demonstration will start from FY2026 in a medium -sized furnace. The goal is to
achieve a TRL of 6 or higher by FY2031. 505152

Concept of Impact Calculation
l Figure 1 8: Expected Schedule for R&D and Social Implementation
Assuming that 50% ammonia

and hydrogen co  -combustion
furnaces (or an electric furnace
equivalent thereto. Hereinafter
referred to as "combustion
furnace, etc.".), which are being
developed in this project, will be
installed in society after FY2032

5% : Main stage gates
(FY) 2023 2024 2025 2026 2027 2028 2029 2030 2031

[Research Development Item 1] Development of common hasg&echnologv for carbon-neutral industrial furnaces

Development of commol - g
basic technologies Development of common basic technology (continued)

[Research Development Item 2] Establishment of ammonia combugtion industrial furnace technology for handling metal products

Medium-scale demonstration*" Demonstration test and
and evaluation evaluation

[Research Development Item 3] Establishment of hydrogen combugtion industrial furnace technology for handling metal products

Development of common base technology

Medium-scale demonstration and test by
demonstrator

Medium-scale demonstration and test by Medium-scale demgnstration* Demonstration test and

and Spl’e ad by a certain number demonstrator and evaluation evaluation
[Research Development Item 4] Establish technology to reduce the caphcity of electric furnace receiving equipment and increase efficiency

ever ear, and that 100%

y y ! Hybrid furnace for ammonia/hydrogen =T = e ration D reEionEEETand
H H - combustion and electric heating Medium- ledium-scale demonstration lemonstration test an:

ammonia and hydrogen single scale demonstration and test by nd evaluation evaluation

demonstrator

combustion furnaces will spread

Development of technology for improving

after FY2040, the COF emission the efficiency of electric furnaces 2
! Demonstration at the actual plant level cxalustion
reduction effect compared with
conventional industrial furnaces is estimated. The economic effect of replacing indus trial furnaces with ammonia
and hydrogen co  -combustion furnaces in Japan and overseas is assumed to be 4.2 trillion yen (cumulative effect

until FY2040) and 10 trillion yen (cumulative effect until FY2050).

“ NEDO website , PGreen Innovation Fund Project: Decarbonization of Thermal Processes in Manufacturing”

50 PR&D and Social Implementation Plan R for the PGreen Innovation Fund Project : Decarbonization of Thermal Processes in Manufacturing ," Manufacturing
Industry Bureau , Ministry of Economy, Trade and Industry (March 2023)

51 PGreen Innovation Fund Project : Decarbonization of Thermal Processes in Manufacturing 2024 Report by Energy Structure Transformation Field WG
NEDO (October 2024)

52 Compiled based on selected R&D themes from the PR&D and Social Implementation Plan R
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Gl Fund Project: Hydrogen Production through Water
Electrolysis Using Power from Renewables

Progress and Results of th e Project

Key Environmental Improvement Economic  Effects
Achievement Effects ) . )
Global market size due to introduction of
Number of Global CO Femission reduction effect water electrolysis equipment
Supported from substituting natural gas heat .
R& D Projects demand with hydrogen produced by Approx. 400 billion yen
water electrolysis (cumulative total up to 2030)
& Approx. 40 million t -COF year Approx. 4.4 trillion yen lyear
(2030) (2050)
Approx. 1.52 billion t -COHyear
(2050)

Objectives and Details of the Project

In order to promote the social implementation of hydrogen, it is necessary to simultaneously reduce supply costs
by enlarging supply facilities and create large -scale hydrogen demand. However, in the early days of hydrogen, it is
difficult for private comp anies to invest in large -scale infrastructure because long -term hydrogen demand is
uncertain. In order to reduce this uncertainty, it is necessary to construct a social implementation model that can
increase hydrogen supply and create hydrogen demand while maximizing existing infrastructure. One of the models
is self -consumption and utilization of hydrogen in surrounding areas, with the use of water electrolyzers as the core.
Under this project, efforts will be made to the (1) development of technology for enlarging water electrolyzers and
large -scale demonstration of Power to X, (2) establishment of technology for evaluating the performance of water
electrolyzers, and realization of technology that can predict the equipmen t cost of alkaline water electrolyz ers
(52000 yen/kW) and polymer electrolyte (PEM) water electrolyzers (65000 yen/kW), which are at a technical level
close to commercialization, by 2030, and realization of technology that can predict the equipment cost of solid oxide
water electrolyzers (S OEC) to be lower than 68000 yen/kW by 2032. 53

Current  Progress and Future Outlook

DA, 3~,  YPVAE 7 T SVBEWSZNOV, N8VWPZ3V3uAh D5WEV32WBEZN, YA, WOSHZo, ANBODE, 2T 3 ¢
large -scale alkaline water electrolysis equipment and demonstration of green chemicals" is expected to complete
the required demonstration within the p roject period after careful examination of the operation plan, although
there were delays in the delivery of some equipment and a review of overseas demonstration sites. For
"Development of large -scale PEM water electrolysis equipment and demonstration of decarbonization of heat
demand," although there was a delay in the start of the demonstration due to the long delivery time of the
equipment, the developed equipment was confirmed to perform as expected in pre -demonstration tests, and the
stage gate was cl eared in April 2025. 54 Anew SOEC R&D initiative was added in October 2025. Public applications
were accepted until December 2025 and are currently under review (planned for adoption in February 2026 ). Two
types of water electrolyzers, alkaline and PEM, are at a technical level close to commercialization (equivalent to
TRL 5 at the start of the project), and SOEC is in the R&D stage (equivalent to TRL 5 as of 2025). 55

N Regarding the performance evaluation of water electrolyzers, the introduction of the required 3 types of

equipment was completed by FY2024. Discussions are ongoing in an expert committee, including how to reflect

the results in international standards, an d the aim is to establish a performance evaluation basis by FY2025. 56

5 NEDO website, "Green Innovation F und Project: Hydrogen Production through Water Electrolysis Using Power from Renewables "
54 PGreen Innovation Fund Project : Hydrogen Production through Water Electrolysis Using Power from Renewables 2025 WG Report,” NEDO ( July 2025 )

% PR&D and Social Implementation Plan R for the PGreen Innovation Fund Project : Hydrogen Production through Water Electrolysis Using Power from
Renewables " Agency for Natural Resources and Energy , Ministry of Economy, Trade and Industry (October 2025 )
5 Compiled based on selected R&D themes from the PR&D and Social |mplementation Plan R
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l Figure 1 9: Expected Schedule for R&D and Social Implementation

'ﬁ( : Main stage gates

(FY) 2021 2022 2024 2025 2026 2028 2029 2030 2031 2032

[Research and Development 1
Technology development for increasing the size of water electrolysers, and Power-to-X large-scale demonstrations (alkali type, PEM type, SOEC)

(1) Development of technology to increase the size and modularization of water electrolysis equipment
(2) Development of technology to mount superior hew components in equipment
(3) Demonstration of decarbonization of heat demand and industrial processes

@© construction of modular systems
stacking
Alkaline type
PEM typetvp i @ development and manufacture of components
M

design of d strati struction of ]

lesign o lemonstration CONStr. n Of - -
&) facilities demonstration facilities demonstration operation

@© construction of modular systems
——
Stacking
Development and
D gn o D onstratio
@ demonstratio adlitie ae O dtio Dperd D

[Research and Development 2] Establishment of performance evaluation technologies for water electrolysers
A 4

@ atio
of evaluatio
od design and oo tio operatio

Concept of Impact Calculation

The main use of hydrogen produced by water electrolysis is assumed to be heat demand, and hydrogen is assumed
to replace the heat demand of imported natural gas by heat equivalent. As for the production volume of hydrogen,
the global COF emission reduction effect was estimated assuming that the total volume of hydrogen produced by
major countries and regions with a target of introducing water electrolysis equipment by 2030 operated at the
operation rate calculated from the German national hydrogen strategy at the start of this project. The COFemission
reduction effect by 2050 was calculated assuming that the introduction of water electrolysis equipment progressed
further. As for the economic effect, the cumulative total up to 2030 and the global market size in 2050 were
calculated by multiplyi ng the installed volume of water electrolyzers by the average unit price, assuming the above
assumptions.
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Gl Fund Project: Achieving Carbon Neutrality in Waste

and Resource Circulation Systems
Progress and Results of th e Project
Key Environmental Improvement Economic  Effects
Achievemert Effects Global economic impact effec t from the
Number of Global CO  Femission reduction effect deployment of incineration and pyrolysis
Supported from the implementation of CN Zype treatment facilities equipped with CC
R&D Projects carbon Zirculation plants
o Approx. 500 billion yen /year (2030)
4 Approx. 10.5 million t -COF year Approx. 5.2 trillion yen /year (2050)
(2030)
Approx. 1.24 billion t -COFH year
(2050)

Objectives and Details of the Project

The e missions of COF and methane from waste incineration and landfill have become environmental problems. To
achieve carbon neutrality, it is essential to recover carbon from waste and recycle it as raw material or fuel. On the

other hand, there is a problem that it is diffic ult to use technologies such as carbon recovery in other fields in their
current state of development because the amount and properties of gas after waste treatment are unstable.

This project aims to realize a carbon -neutral carbon circulation system by (1) developing waste incineration
technology assuming COF separation and recovery, (2) large -scale demonstration of high -efficiency pyrolysis
treatment facilities, and (3) developing high - efficiency biomethane conversion technology. 57

Current Progressand  Future Outlook

As of June 2025, it has been confirmed that progress has generally been made as planned. For each theme,
laboratory tests and simulations have been conducted to obtain the data necessary for the design of
demonstration test equipment and to predict the performance of large -scale facilities. Although small -scale

demonstration facilities are
already under construction
for some research themes, (FY)

I Figure 20 : Expected Schedule for R&D and Social Implementation
¢ : Stage gate
2023 2024 2025 2026 2027 2028 2029 2030

Iarge -scale demonstrations [Research and Development 1] Development of waste incineration treatment technology based on CO2 separation and capture

will be started for all Carbon-neutral waste incineration pr— Tﬁ’co ml e I I I [
plant based on chemical absorption AD Benc rorall model Large-scale demonstration
., test overall model
themes from FY2026. In method* *, .

T T T T
FY2030, we aim to Carbon-neutral waste incineration _

! plant based on oxygen-enriched Small-scaletqemansttrag:lon and ; dLarges-tscall_e
establish technologies that combustion method continuous tesf lemonstration
achievea COF recovery [Research and Development 2] Large-scale demonstration of high-efficiency pyrolysis treatment plant

Waste-to-Chemical technology
rate of 90% or more and development for Green Ethanol Small reactor ‘if? ¢
H R production by integration of n Large-scale demonstration
technologies that real ize a Avanced Gasifieaton and demonstration
regionally distributed Biochemical Conversion technologies
treatment system that [Research and Development 3] Development of technology for high-efficiency blomethanELcunversmn, etc.
converts organic waste &iﬁigggsm of biomethanation Pilot dem Full-scale demonstration
into biomethane, etc. 58 59
(*) For elemental technology development and large -scale demonstrations that are deemed to be truly necessary, a new budget will be allocated and will be
continued.
Conceptof  Impact Calculation

The emission reduction effect is calculated as the sum of the difference between the reduction in methane
emission due to the reduction in landfill waste and the increase in CO F emission due to the increase in incineration,
the COF yield from CCUS, and the reduction in COF emission due to the replacement of city gas with biomethane
through methane fermentation and biomethanation. The economic effect of this project is estimated to be
approximately 500 billion yen in 2030 as the sum of the introduction of in cineration/pyrolysis facilities with CC and
methane fermentation facilities. ( the COF emission reduction effect and the economic effect are calculated in the
same way for 2050.) 60

57 NEDO website, PGreen Innovation Fund Project : Achieving Carbon Neutrality in Waste and Resource Circulation Systems "

%8 PGreen Innovation Fund project : Achieving Carbon Neutrality in Waste and Resource Circulation Systems 2025 WG Report ," NEDO ( June 2025 )

59 Compiled based on selected R&D themes from the PR&D and Social Implementation Plan R

% PR&D and Social Implementation Plan Rforthe P Or 88z, Dz z 3 wo nPiojeat, :JAchievdog Carbon Neutrality in Waste and Resource Circulation Systems R
Ministry of the Environment (October 6, 2023 )
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e Gl Fund Project: Development of Technology for
Producing Raw Materials for Plastic Using CO Fand Other
Sources

Progress and Results of th e Project

Key Environmental Improvement Effects Economic  Effects
Achievement

Global CO Femission reduction effect from Global market size of plastic raw
Number of introducing plastic raw materials produced materials usi'ng CO Fand other
Supported using COFgenerated in supported projects inputs
R&D Projects
Approx. 40 million t -COF year (2030) Approx. 10 trillion yen
11 Approx. 1.5 billion t -COH year (2050) (2030)
Approx. 363 trillion yen
(2050)

Objectives and Details of the Project

Carbon recycling is a technology that effectively uses COF as a resource and is a key technology for realizing a
carbon -neutral society. Most plastic materials are derived from naphtha, which is obtained from petroleum refining.
Approximately half of the CO F emitted from the chemical industry comes from the process of decomposing naphtha
to produce basic chemicals such as ethylene and propylene. In addition, although about 84% of waste plastics are
recycled, about 57% of this is used as a heat source for po wer generation by incineration of waste (thermal
recycling) and is ultimately emitted as COF Therefore, drastic measures are required.
In this project, we will develop
four carbon recycling I Figure 21: Expected Schedule for R&D and Social Implementation
7,":\7 i Stage Gate
technologies ((1) Technology for Gl 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
upgrading naphtha decomposition [Research and Devel 1] Devel, of ad i technology for naphtha cracking furnaces
furnaces by using carbon -free Preciea) ?ﬂﬂ;fi“’i‘;:;:ﬁ?ﬂfma el w| Test reactor development T e
heat sources, (2) TeChnOIOQy fOI' [Research and Development 2] Development of technology for*prnducing chemicals from wa?te plastics and rubber
producing chemicals from waste o o o[ e A
H manufacturing technologies utilizing — I L4
plastic and rubber, ©) used tires faidilll  Basic 1echnology Development pilot test
Technology for producing
. . [Research and Development 3] Development of technology for producing functional chemicals from CO2
functional chemicals from COF,
) E;":u‘g’tm'f‘;fn‘tifuhﬂ”;'g%;ﬁ basic technology large-scale demonstration

and (4) TeChnOIOQy for producmg materials from CO2
chemicals from a|COh0|S) related [Research and Development 4] Development of technology for producing chemicals from alcohols

i : Devel it and d trati f r
tO the prOdUCtlon Of pIaan tef:\;\sngﬁ:r;: r;m? gmdirc?r?g scI:Zr:'z:a‘\J basic technology development for development of high-performance ﬁ

. 6162 raw materials from green hydrogen green hydrogen production photo 5

materials. (artificial photosynthesis), etc.

Current Progressand  Future Outlook

NEDO 8s Technology and Social Implementation Promotion Committee held meetings in July and December 2024
and January and August 2025. Stage gate reviews were conducted for 5 themes ("Development of chemical
recycling technology for alcohols and olefins using CO », and other substances as raw materials ," "Development of
chemical recycling technology using waste plastics," "Development of technology to manufacture functional plastic
materials from CO 2," "Development for commercialization of chemical raw material prod uction by artificial
photosynthesis ,"), and all were continued with some conditions. As of September 2025, changes and course
corrections are being made in each item from the initial implementation plan in the category of R&D and social
implementation plan based on changes in the surrounding environment and advice from the committee members.
As for the advanced technology of the naphtha cracking furnace, the development of the ammonia burner is going

well, and the examination forthe large - scale demonstration is progressing. The development of the technology for
the production of chemicals from waste plastic and waste rubber and the technology for the production of

functional chemicals from COF at the laboratory and bench scale is almost finished, and the transition to the pilot

test is progressing. In addition,"  Development of chemical recycling technology to produce basic chemicals from

mixed plastics wastes " and "Development of technology for reusing carbon from polymer products, including used

tyres " have started .

51 PR&D and Social Implementation Plan R for the PGreen Innovation Fund Project : Development of Technology for Producing Raw Materials for Plastic Using
COFand Other Sources ,R Manufacturing Industry Bureau , Ministry of Economy, Trade and Industry (November 2024 )

% NEDO website , P Green Innovation Fund Project : Development of Technology for Producing Raw Materials for Plastic Using CO Fand Other Sources

S D3wW2uyVBO OOANB®D 32, ABVESNED A N, NPy Baecial, Implementations , Pva 2IR o z @,
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Concept of Impact Calculation

For 2030, the

green hydrogen, methanol, ethanol, carbon black, etc., if the technology is realized according to the
COF emission reduction effect was estimated by adding the

2050, the

the heat source of the naphtha cracking furnace to carbon
assumed in 2030. For the economic effect, the global market si

11

Progress and Results of the Project

Chapter 4
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COF emission reduction effect was calculated based on the estimated production volume of olefin,

R&D target. For
COF emission reduction effect by switching

-free, in addition to the emission reduction factors

ze was estimated based on the same assumption.

Innovative GX Technology Creation Project (GteX)

*Since this project promotes basic research, the effects of reducing

Key Achievement Impact
Number of selected [Storage batteries] [Hydrogen] [Bio -manufacturing]
RAD BrEES Establishment of Establishment of advanced Establishment of
foundational technologies technologies related to technologies that enhance
Team -based for next -generation hydrogen production, CO Ffixation and enable the
Research batteries storage, and utilization development of innovative
16 microorganisms
(Reference * ) (Reference *)
. COFEmission Reduction COFEmission Reduction (Reference *)
and Innovative Effect (Global reduction Effect (Domestic emission CO F Emission Reduction
Elemental effect of EV Popularization): reduction effect from the Effect (Global emission
Technology Approx. 460 - 570 milliont - transition to green hydrogen ): reduction effects through
Research COFRyear (2047) Approx. 5 million t -COHRyear product practical application
16 (2030) and commercialization e
Economic Effect (Global Approx. 4.21 billion t -
Sales) : Economic  Effect COF year (2050)
Approx. 53 trillion yen (International hydrogen
(Innovative Storage trading market size): Economic  Effect (Global
Battery) Approx. 5.5 trillion yen (2050) market size):
Approx. 47 trillion yen Approx. 199.4 trillion yen
(Stationary Storage (2050)
Battery)
(2050)

for reference.

Objectives and Details of the Project

In order to realize GX, it is essential not only to introduce existing technologies but also to create new technologies.
Therefore, itis important to promote R & D and human resource development through collaboration between industry

and academia. This pr

make full -fledged investment decisions. It supports R & D and human resource development at universities and

national research institutes. The aim is not only to pro
networks and research environments of researchers in academia in Japan and abroad, and to improve TRL for social

COF emissions and economic effects are described from the R & D plan of this project

oject aims to raise innovative technologies with low TRL to a level at which companies can

duce excellent academic results, but also to strengthen

implementation. Specifically, the project identifies "battery storage,” "hydrogen," and
in which Japanese academia can make significant contributions in the future, and supports R & D conducted in an
all - Japan "team" style that promotes materials development, engineering, evaluation, and analysis in a unified an

integrated manner.

64

"bio manufacturing” as fields

In addition, the project promotes business collaboration with NEDO in order to seamlessly link

basic and fundamental research in academia to technology development, demonstration, and social implementation

in companies.

% This project will be conducted as a commissioned project.

I Figure 22 : Examples of innovative GX technologies and outline of support for technology creation

< Examples of innovative GX technologies >
Sodium-ion batteries free from resource
constraints

Storage battery

Devel
highly durable

Examples of innovative GX technologies ﬁ . :
lopment of new hydrogen storage materlae Lg

and low-cost fuel cells, etc.

Hydrogen field

Bio-oriented manufacturing
Examples of innovative GX technologies e
Elucidation of novel microbial/plant metabolic paﬂlﬁgt}'@
and enzymes sl
Design of microorganisms through genome synthesis, ete, |

Fund to ensure long-term and stable management through flexible and flexible support

R & D and Social Implementation in Corporations
(METI)

5 The region will be revised as necessary in light of revisions to the Basic Policy for GX Realization, industry trends, R & D
intentions.

% Yozoz, ®a¥BZ8E, 0Zd BESPZ3IV3IuXE,

JInoavative &X Tegheotogy CReaionPmject R
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Current Progressand  Future Outlook

In FY2023, the Japan Science and Technology Agency ( hereinafter  refer red toas JST) adopted 15 R & D projects
forteam -based research (7 for storage batteries, 3 for hydrogen, and 5 for bio manufacturing). In FY2024, we
adopted 1 additional R & D project for team -based research in the storage battery area, and as of FY2025, we are
currently working on a total of 16 R & D projects.
In addition, in FY2023, we adopted 16 R & D projects for innovative elemental technology research (6 for
storage batteries, 5 for hydrogen, and 5 for bio manufacturing) in each area to be conducted in a single Fiscal
year, and published the R & D project completion reports and post -evaluation (4 rated S, 8 rated A, and 4 rated B)
after the projects were completed. Some of the R & D projects that produced excellent results were combined
with team -based research after t he completion of R & D, and continue to be conducted.

Concept of Impact Calculation

Since this project is mainly intended to support technical research at the basic research stage, the results of R &
D projects in each field are described qualitatively. In the storage battery field, we aim to establish basic
technologies for next -generati on storage batteries by constructing a database to search for new battery systems.
In the hydrogen field, we aim to establish advanced technologies related to hydrogen production, storage, and
utilization toward the realization of a hydrogen society. In th e bio manufacturing field, we aim to improve
immobilization through DNA synthesis and genome editing technologies, diversify the types of chemicals that can be
produced, and establish a foundation for the development of unknown metabolic pathways and innovative
microorganisms that lead to improved p roductivity.
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GteX aims to contribute to the realization of GX by

~PVVE, V3 W8Troud zZu, Yo2oz?¥ A,
accumulated capabilities in basic research in academia,
and by supporting research and development as well as
human resource development at universities and
natio nal research and development agencies. Through
these efforts, the program seeks to generate innovative
technological seeds and foster human resources. It is
operated using a fund established at JST through the
FY2022 Second Supplementary Budget. While the
primary beneficiaries are universities and national
research and development agencies, participation by
companies and other entities is also allowed when
necessary for early social implementation.

As the organization with overall responsibility for the
the

program, JST has established Innovative GX

Technology Promotion Committee, chaired by the
Program Director (PD). JST has also appointed Program
Officers (POs) responsible for each of the thematic

or 8 on, 3", oconnsr s A’

PANR3Irouvs, R

wozPrownNPrazev R, ozeo d¥A,
the basic policy formulated by the Ministry of Education,
Culture, Sports, Science and Technology (MEXT) and
the R&D policy for each area.

In FY2023, JST selected R&D projects under two
AQPBEWEADN, oonadw, rsAs8orsprP R yz,
Japan R&D team integrating elemental technology
development carries out research and development;
oz &,

PY¥zZz3wondws, sVsWsZNov,

which  individual researchers or very small teams

conductone  -year feasibility studies.
The research period for team -based research is, in

principle, up to five years. During the research period,

l Figure 23 : Operating System of

ANT 3 Z

P pof adieldsy @ ~ 8ims ota agenératey 3

32srondzo,

nssapPzs3

ntechnologiess o through csmall steamss of researchers
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Innovative GX Technology Creation Project (GteX)

stage -gate evaluations are conducted by the PD/PO

togethez 3withs extermab \expert® Aremy industry and

academia, and strict decisions are made regarding
continuation or termination of projects, increases or
decreases in R&D funding, and revisions to the R&D

st ructure. As a rule, these stage -gate evaluations are

carried out in the third year after the start of the

program (FY2025), the fifth year (FY2027), and so on.

Depending on the results, the research period may be
extended for up to a maximum of ten years. In
conducting the evaluations, JST adopts a multifaceted

perspective, assessing not only recent research

progress but also the potential contributio n to GHG

emission reductions and the potential for future market
development and investment mobilization, and revising
team structures within each area as necessary.

In addition, PALCA -Next (Advanced Low Carbon

"

Technology Research and Development rsovr owa

complementary project to GteX, targets a broader range

game -changing
. Under

the same PD, the two programs work in close
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coordination to maximize overall outcomes.

Gl Fund Project s, which is also supporting technology

development aimed at achieving carbon neutrality by

N-P ¥ & PO509 tak¥soifito- dccountotievneeds of industry and

provides continuous support to  companies and

organizations, fromR &D to demonstratio n and social
implenféntatiors At Ysodorplemehtarydt@ GteX, which
approaches bottlenecks that are expected to be solved

mainly through ideas from academia. It holds joint
workshops and works together to bridge research

issues.

Innovative GX Technology Creation Project (GteX)

% Yyozoz, ®sy¥szas, oz BEWPZ3V3L~AE -DextfAdwarfced Y demv CarBon Bechnology Research and Development Program R

37

R



