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The Government  of Japan  is issuing GX Economy Transition Bond s in order to provide upfront investment support 

of approximately 20 trillion  yen  over a ten - year period , with the aim of realizing over 150 trillion yen  in GX investment 

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

supply. In February 2024, the government  began issuing 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 , 1  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) sȢ report covers  the  allocation status 

of proceeds and impact for the allocated projects  for  FY2023  issuance , as well as  the allocation status of proceeds 

for the allocated project  for  FY2024  issuance . The content 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  issued in  FY2023 w ere  approximately 1,594.7 billion  yen , which was allocated 3  

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 an un allocated  balance of approximately 30 billion 

yen  at the time of the pr ior  announcement in November 2024 . T he  entire amount was allocat ed by the end of FY2024. 

Based on the final allocation amounts , this report presents an updated  summary of the allocation  status. The specific 

allocated  projects are as follows.  

 

ùGreen Innovation Fund  

ùInnovative GX Technology Creation Project (GteX)  

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

Infrastructure  

ùDemonstration Reactor Development Project for High - Temperature Gas Reactor  

ùDemonstration Reactor Development Project for Fast Reactor  

ùSupport Project for Strengthening the Manufacturing Supply Chain of Batteries  

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

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

ùGrant for Decarbonization Transition Acceleration for Specific Regions  

ùSubsidy for Promoting the Introduction of Clean Energy Vehicles  

ùPromotion Project for the Electrification of Commercial Vehicles  

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

Houses  

ùSupport Project  for Accelerating Energy Conservation  and COϜ 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  from an external reviewer  in January 2026.  
2  Funds procured from the market by the government through issuance of JCTB.  
3  Funds for which the government has decided to issue or contract with the government, and for which the government has decided  to spend.  

Contents of This Report  

Outline of FY2023 Allocation and Impact Report  
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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)  

 

 

Ҍ Environmental Impact s are calculated differently depending on the nature of the allocat ed  projects. The basic 

concepts are as follows:  

ӡ Research and Development Projects : Estimated  COϜ emission reduction effects based on the assumption of 

future technological diffusion  

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

of a certain amount of production using the relevant facilities  

ӣ Demand - side Measures Projects:  Estimated  COϜ emission reduction effects based on the actual number of 

subsidies  

 

ҍ Economic Impact s  are primarily calculated  based on the following concepts.  

ӡ Research and Development Projects:  Future market size, etc.   

Ӣ Capital Investment Support Projects:  Amount of public and private investment based on the actual amount 

of grants provided for  the relevant capital investment , etc.  

ӣ 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.  

 

 

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.)  

ùDeep Tech Startup Support Program in the Green Transformation field  

ùSupport for energy/manufacturing process conversion for hard - to - abate industries  

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

ùSupport for enhancing the resilience and autonomy of circular economy systems through industry - government -  

academia collaboration  

ùSupport for building GX supply chains  

ùInvestment promotion for advanced resource circulation  

ùPromotion of the construction of zero -emission ships etc.  

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

ùInstallation support for electricity storage systems such as grid - scale batteries to expand renewable energy usage  

ùSubsidy  for promoting energy savings  in households  through installing  high -efficiency water heaters  

ùAccelerating decarbonizing renovations for buildings  

ùSupport focused on the price gap to build supply chains for hydrogen and its  d erivatives  

ùCapital for GX Acceleration Agency  

 

Overview of Allocation Report in FY2024  
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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 that Japan aim 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).  

 

Figure  1: Pro -Growth Carbon Pricing Initiative  

 

 
 

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 it was 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 ᴽᴧ 

Green Bond Principles, the  Climate Transition Finance Handbook (CTFH) , 5  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),  6  ᴨᴘᴕְתᴚᴢᴚᴧᴨᴦᴭְᴣᴖְᴨᴘᴕְןᴢᴪᴚᴦᴣᴢᴡᴕᴢᴨְֺּן׳תᴽᴧְGreen Bond Guidelines , and the 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 p reviously reported for the FY2023 

issuanc e  and report the impact of JCTB s ( environmental improvement effects  such as COϜ emission reduction , etc. ). 

In addition , this  report covers  the a llocation status  of  p roceeds for  FY2024  issuance . 

  

 
6  ICMA, Climate Transition Bond Guidelines , November 2025  
7  FSA, METI, and MOE, Basic Guidelines on Climate Transition Finance , March 2025  
8  The Framework and its second -party opinions are available on Ministry of Finance's website.  
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Column  

 

 

Progress of the GX Strategy and Revision of the Framework  
 

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 COϜ 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 p lan s through  

FY2030.  

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  

ù Clarification of the fossil fuel levy and redemption 

of government bonds through emissions allowance 

auctions  following the amendment  of the GX 

Promotion Act  

ù Positioning of the Plan for Global Warming 

Countermeasures , 7th Strategic Energy Plan, and 

GX2040 Vision as Climate Transition Strategy  

ù Clarification of cooperation with Asia through 

AZEC and other means to promote transition  

 

Use of Proceeds , etc.  

ù Positioning of the Sector - Specific Investment 

Strategies as roadmaps to be referred to.  

ù Clarification that projects to which proceeds will 

be allocated each fiscal year shall be reviewed by 

an independent external reviewer.  

ù In addition to subsidies, equity investments, and 

debt guarantees, allocation to financial resources 

for tax credits is also stated.  

ù Addition of DX - related descriptions (e.g ., 

development of data centers) in response to the 

GX2040 Vision.  

ù 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  
Development of International Framework s

The CTFH formulated by ICMA in 2021 (revised in 

2025)  has become an international standard for 

transition finance. While the CTFH was intended to 

supplement the Green Bond Principles, the 

Sustainability Bond Guidelines , and the Sustainability -

Linked Bond Principles, the 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 

follow -up  and other related  initiatives , thereby 

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 Loans 

( hereinafter referred to as the  GTL ) , which provides 

definitions and practical guidelines for labeled 

transition finance in the loan market. 9  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 . Regarding  JCTBs 

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

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 . 

The GTL also states that consistency with national and 

regional technology roadmaps and taxon omies should 

be confirm ed when 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 

Finance Playbook in August 2025, 10  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 n June 2025, 

it  establish ed its own taxonomy and creat ed a 

tPransition  R category. 12  

In addition, for transition finance to expand  further 

around the world, it is important not only to provide 

tPransition 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, 

it proposed an IPnclusive Approach ᴿ13  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 fPinancing 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.

 
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 tPhe provision of funds is 

not based on the reliability of individual companies  Ȣ 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  Japan Public ᴦᴣᴩᴤᴽᴧְסᴦᴚᴪᴑᴨᴕְᴆᴣᴦᴝᴚᴢᴗְ״-

ᴁᴕᴤᴣᴦᴨְᴣᴢְᴂᴓᴑᴠᴚᴢᴗְᴾפᴢᴓᴠᴩᴧᴚᴪᴕᴿְᴃᴦᴑᴢᴧᴚᴨᴚᴣᴢְנᴚᴢᴑᴢᴓᴕְᴚᴢְᴨᴘᴕְכᴂְײכןᴁᴕᴗᴚᴣᴢְֺץᴩᴠᴭְ

2025).  

Column  
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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 . 

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

Energy supply and 

d emand  c lassification  
Sector  classification  Eligibility c riteria  

Energy Supply Side  
GX in the Energy 

Transition Sector  

Ӣ Making renewable energy a major power source  

ӣ Utilization of nuclear power  

Ӥ Facilitating introduction of hydrogen and ammonia  

ӥ Establish electricity and gas markets to achieve carbon neutrality  

ӧ Battery industry  

Energy demand side  

GX in daily life  

ӡ Promoti ng  thorough energy efficiency improvement and  

restructuring the manufacturing industry ( through fuel and feedstocks 

transition)  

ӧ Battery industry  

ө GX in transport sector  

Ӫ Digital investment aimed at decarbonization  

ӫ Houses and buildings  

Ӭ Infrastructure  

GX in industr y  

ӡ Promoti ng  thorough energy efficiency improvement and  

restructuring the manufacturing industry  

(through fuel and feedstocks transition)  

Ӥ Facilitating introduction of hydrogen and ammonia  

ӧ Battery industry  

Ө Resource circulation  

ө GX in transport sector  

Ӫ Digital investment aimed at decarbonization  

ӫ Houses and buildings  

Ӭ Infrastructure  

ӭ Carbon recycling and CCS  

Ӯ Food, agriculture, forestry, and fisheries industry  
ְ־ᴢᴚᴨᴚᴑᴨᴚᴪᴕְӦפְ׀ᴦᴣᴡᴣᴨᴚᴣᴢְᴂᴨᴦᴑᴨᴕᴗᴭְᴚᴢְᴨᴘᴕְᴣᴦᴔᴕᴦְᴧᴤᴕᴓᴚᴖᴚᴕᴔ״ᴇְסᴕᴑᴧᴩᴦᴕᴧᴿְᴣᴩᴨᴠᴚᴢᴕᴔְᴚᴢְᴨᴘᴕְתᴩᴨᴩᴦᴕְנᴾְ׆׃ᴃᴘᴕְᴚᴢᴚᴨᴚᴑᴨᴚᴪᴕᴧְᴢᴩᴡᴒᴕᴦᴕᴔְӡְᴨᴣְӮְᴓᴣᴦᴦᴕᴧᴤᴣᴢᴔְᴨᴣְᴨᴘᴕְְהᴣᴨᴕײ

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

 

 

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 .  

Figure  3 : GX Economy Transition Bond s ᴾᴒᴑᴧᴚᴓְᴓᴣᴢᴔᴚᴨᴚᴣᴢᴧᴿְ 

in the selection of the use of proceeds (overview)  

Basic Conditions  

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

и. Efforts that contribute to strengthening industrial competitiveness, economic growth and emission reduction,  

which are essential for achieving GX  

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

к. 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).  
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Figure 4: Two categories of requirements that candidate projects for support must meet  

Enhancing industrial competitiveness &  

 economic growth   Emission reduction  

( A)  Growth investments for technological or business 

innovation to acquire external demand or expand 

domestic demand, or  

( B)  Growth investments for advanced technologies 

contribute to both the reduction of fossil fuel & 

energy consumption and enhancement of the 

profitability (such as consolidation, restructuring 

and markup), or  

C֩  ֪ Measures to address domestic demand in the initial 

stage of introducing key products with the potential 

for nationwide market (limited to the case involves 

investment on the supply side )  

 

(1)  Investment for R&D to contribute to future 

domestic emission reduction through technological 

innovation, or  

(2 )  CAPEX with high technological emission reduction 

effect that contributes for direct domestic 

emission reduction, etc. or  

(3 )  Measures to address domestic demand in the initial 

stage of introducing key products with the 

nationwide demand and long - term high reduction 

effect  

 

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 ᴕᴢᴨᴠᴭְᴒᴕᴚᴢᴗְᴚᴔᴕᴢᴨᴚᴖᴚᴕᴔְᴑᴧְᴤᴑᴦᴨְᴣᴖְᴨᴘᴕְᴗᴣᴪᴕᴦᴢᴡᴕᴢᴨᴽᴧְ

proactive initiatives to achieve carbon neutrality by 2050 and will be updated as GX - related initiatives 

progress.  

 

Figure 5 : JCTBs: Classification of the use of proceeds  

Main category  

(Green category)  

Sub - category  

(Eligibility criteria)  

Typical use of proceeds  

(Eligible projects)  

1 Energy efficiency  

ӡ Promotion of thorough 

energy efficiency 

improvement  

ùPromote the spread of energy - efficient appliances  

ӫ Houses and buildings  

ùSupport for building new houses and buildings with high 

energy efficiency and retrofitting to improve energy efficiency  

ùReplacing windows with thermal insulated models with higher 

energy efficiency  

Ӫ Digital investment aimed at 

decarbonization  

ùFacilitating the development of and investment in energy 

efficient semiconductors, photonics electronics convergence 

technologies  

ӧ Battery industry  
ùInvestments in plants manufacturing batteries together with 

their parts and materials  

2  Renewable energy  

Ӣ Making renewable energy a 

major power source  

ùFloating o ffshore wind  

ùNext - generation solar cells (perovskite)  

Ӭ Infrastructure  
ùDevelopment of cities and communities contributing to 

decarbonization  

3  
Low - carbon and 

decarbonized energy  

ӣ Utilization of Nuclear 

Power  

ùNext - generation advanced reactors with built - in new safety 

mechanisms  

ӥ Establishing electricity and 

gas markets to achieve 

carbon neutrality  

ùPromoting zero - emission thermal power  

ùDevelopment of submarine DC transmission systems  

4  Clean transportation  

ө GX in transport sector  

ùSupport for the introduction of next - generation vehicles  

ùDeveloping demonstration aircraft by 2030s and spreading the 

use of zero - emissions ships  

Ӭ Infrastructure  (repost)  
ùDevelopment of cities and communities contributing to 

decarbonization  

5  

Circular economy  

adapted products,  

production technologies  

and processes  

ӡ Restructuring the 

manufacturing industry 

(fuel and feedstocks 

transition)  

ùDevelopment and introduction of innovative technologies such 

as hydrogen reduction steelmaking  

ùConversion to carbon recycling production systems  

Ӥ Facilitating introduction of 

hydrogen and ammonia  

ùBuilding supply chain both domestically and internationally  

ùResearch and development as well as the introduction support 

of production and usage of hydrogen derived from excess 

renewable energy sources  

ӭ Carbon recycling and CCS  ùSupport for research and development of carbon recycling fuel  

6  

Environmentally 

sustainable 

management of living  

natural resources and 

land use, circular 

economy  

Ӯ Food, agriculture, forestry, 

and fisheries industry  
ùDecarbonization of agriculture, forestry and fisheries  

Ө Resource circulation  
ùInvestment to accelerate resource circulation including 

plastics, metals, sustainable aviation fuel (SAF)  
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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  t he 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) . 15  This strategy outlines the fundamental principles and policies for implementing 

ᴾᴚᴢᴪᴕᴧᴨᴡᴕᴢᴨְᴤᴦᴣᴡᴣᴨᴚᴣᴢְᴡᴕᴑᴧᴩᴦᴕᴧᴿְᴠᴕᴪᴕᴦᴑᴗᴚᴢᴗְסᴇְןᴓᴣᴢᴣᴡᴭְᴃᴦᴑᴢᴧᴚᴨᴚᴣᴢְלᴣᴢᴔᴧְ־ᴑᴧְᴫᴕᴠᴠְᴑᴧְᴨᴘᴕְᴓᴣᴢᴓᴕᴤᴨᴩᴑᴠְᴖᴦᴑᴡᴕᴫᴣᴦᴝְᴖᴣᴦְ

commitments expected from supported businesses and the execution principles. It is 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 iv es  (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:  

ù 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  

ù Projects involved in mining, refining and transportation of coal  

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

ù Projects involved in forced labor  

ù 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  

ù 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 t he Expert Working Group for Realizing GX , and the projects are 

incorporated into the gᴣᴪᴕᴦᴢᴡᴕᴢᴨᴽᴧְᴒᴩᴔᴗᴕᴨְᴤᴦᴣᴤᴣᴧᴑᴠנְ׀ᴩᴦᴨᴘᴕᴦᴡᴣᴦᴕְ־ᴖᴣᴦְᴕᴑᴓᴘְᴖᴚᴧᴓᴑᴠְᴭᴕᴑᴦְ־ᴨᴘᴕְᴤᴦᴣᴛᴕᴓᴨᴧְᴕᴬᴤᴕᴓᴨᴕᴔְᴨᴣְᴒᴕְ

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.  At this time, confirmation shall be made, 

as necessary, by the Government - Related Ministries and Agencies  Liaison Conference  on GX Economy Transition 

Bond s Issuance ( hereinafter referred to as  the "Liaison Conference "16 ) , 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 . 
15  ᴾᴂᴕᴓᴨᴣᴦ-ᴂᴤᴕᴓᴚᴖᴚᴓְפᴢᴪᴕᴧᴨᴡᴕᴢᴨְᴂᴨᴦᴑᴨᴕᴗᴚᴕᴧᴿְםᴣᴡᴤᴚᴠᴕᴔְᴑᴧְןᴖᴖᴣᴦᴨְᴖᴣᴦְᴂᴤᴕᴓᴚᴖᴭᴚᴢᴗְפᴢᴪᴕᴧᴨᴡᴕᴢᴨְ״ᴦᴣᴡᴣᴨᴚᴣᴢְתᴕᴑᴧᴩᴦᴕᴧְᴖᴣᴦְᴨᴘᴕְᴁᴕᴑᴠᴚᴮᴑᴨᴚᴣᴢְᴣᴖְסᴇןתְוTI News Release; 

December 22, 2023  
16  Members of the Liaison Conference include the Cabinet Secretariat, FSA, MOF, METI, and MOE.  
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year (FY) 17  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 JCTBs issued in FY2023 and FY2024, the use of proceeds was  reported at  the GX Implementation Council  

and  the  Liaison C onference , and a Second  Party Opinion has been obtained from JCR.  18  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.    

  

 

 

 

 

 

 

 

 

 

 

 
17  .ᴩᴢᴕְְׂׅᴣᴖְᴨhe following year for each FYץᴣᴢᴔᴧְᴓᴑᴢְᴒᴕְᴓᴑᴦᴦᴚᴕᴔְᴣᴩᴨְᴩᴢᴨᴚᴠְלᴓᴣᴢᴣᴡᴭְᴃᴦᴑᴢᴧᴚᴨᴚᴣᴢְןᴇְסᴚᴨְᴚᴧְᴧᴨᴑᴨᴕᴔְᴨᴘᴑᴨְᴾᴨᴘᴕְᴚᴧᴧᴩᴑᴢᴓᴕְᴣᴖְְ־ᴓᴨכᴦᴣᴡᴣᴨᴚᴣᴢְ״ᴇְסᴢְᴨᴘᴕְפ 

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 

-ᴈְᴇנᴈְᴇְᴡᴑᴭְᴒᴕְᴑᴨᴨᴦᴚᴒᴩᴨᴕᴔְᴨᴣְᴨᴘᴕְᴦᴕᴪᴕᴢᴩᴕְᴣᴖְנᴩᴢᴕְְׂׅᴚᴢְץᴨᴣְְ׃ᴤᴦᴚᴠְכᴤᴦᴣᴓᴕᴕᴔᴧְᴦᴑᴚᴧᴕᴔְᴖᴦᴣᴡְְ־ᴖᴣᴦְᴕᴬᴑᴡᴤᴠᴕְ־ᴃᴘᴕᴦᴕᴖᴣᴦᴕְ׀ᴈᴿנ 1. In this case, the FY X - 1 becomes the 

ᴾᴦᴕᴠᴕᴪᴑᴢᴨְנᴈᴿְᴚᴢְᴨᴘᴚᴧְᴤᴦᴣᴪᴚᴧᴚᴣᴢ׀ 
18  JCR, Japan Climate Transition Bond s 1֩st  ֪ Evaluation Results, January 2024  
19  Climate Bonds Initiative C֩limate Bond Certified ,֪ Certification: 5 & 10 - year Japan Climate Transition Bonds (1st), Issued by the Government of Japan , 

February 2  
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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.  

Figure  6: Auction Results for JCTBs (FY2023 Issuance)  

Issue  
10 - Year Japan Climate  

Transition  Bonds (1st)       
5 - Year Japan Climate  

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 competitive 

bids  
2,321.2 billion yen       2,714.5 billion yen       

Amounts of bids 

accepted  
799.5 billion yen       799.8 billion yen       

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.  

Figure 7 : Projects to be Funded by JCTBs (FY2023 Issuance) 20  

Classification  Fiscal  year  Projects to be funded  
Ministries with 

jurisdiction  

(A)  
Research and 

development of 

innovative 

technologies 

aimed at market 

deployment  

FY2022 Supp.  
Green Innovation Fund  METI  

FY2023 Initial  

FY2022 Supp.  Innovative GX Technology Creation Project (GteX)  

the Ministry of 

Education, Culture, 

Sports, Science and 

Technology M֩EXT  ֪

FY2022 Supp.  
Research and Development Project for Enhancing the Post -

5G Information and Communication System Infrastructure  METI  

FY2023 Initial  Demonstration Reactor Development Project for High -

Temperature Gas Reactor  
METI  

FY2023 Initial  Demonstration Reactor Development Project for Fast Reactor  METI  

(B)  
Capital 

investment that 

contributes to 

both economic 

growth and 

greenhouse gas 

reduction  

FY2022 Supp.  
Support Project for Strengthening the Manufacturing Supply 

Chain of Batteries  
METI  

FY2022 Supp.  
Support Project for Strengthening the Semiconductor 

Manufacturing Supply Chain for Achieving GX  
METI  

FY2022 Supp.  
Support Project Costs for Promoting Energy Efficiency 

Investment and Demand Structure Transformation  
METI  

FY2023 Initial  
Grant for Decarbonization Transition Acceleration for 

Specific Regions  
M OE 

(C)  
Nationwide 

demand - side 

measures that 

support 

economic growth  

FY2022 Supp.  
Subsidy for Promoting the Introduction of Clean Energy 

Vehicles  
ME TI  

FY2023 Initial  

FY2023 Initial  
Promotion Project for the Electrification of Commercial 

Vehicles  

M OE 
(Joint with METI and 

the Ministry of Land, 

Infrastructure, 

Transport and 

Tourism( MILT ) )  

 
20  In addition, it has been disclosed that proceeds may be allocated to future continuing projects.  

 



Chapter 4  Allocation  and Impact Report  for FY2023 Issuance  

  

17  

FY2022 Supp.  
Promotion Project for the Installation of Advanced Equipment 

to Improve the Insulation Performance of Detached Houses  
METI  

FY2022 Supp.  
Support Project for Accelerating Energy Conservation and  

COϒ Reduction in the Household Sector through Insulating 

Windows  

M OE 
(Joint with METI 

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  .21   

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.  

 
21  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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Figure  8: Allocation of FY2023 Eligible Expenditures and JCTBs  Proceeds (by Project and Green Category)  
As of the end of November 2025  

Category  
Budget 

year  
Project name  Overview  

 Allocated  
(billion yen)  

Green Category  

(A)  
Research and 

development 

of innovative 

technologies 

aimed at 

market 

deployment  

FY2022 

Supp.  
Green  Innovation Fund  

Support will be provided to elicit the acceleration and expansion of R&D and capital 

investment by private companies as a catalyst for the need to further accelerate the 

development and social implementation of innovative technologies essential for achievi ng 

carbon neutrality by  2050.  

300 .0  
ùRenewable energy/ ùLow - c arbon and d ecarbonized energy /  

ùClean t ransportation/ ùCircular economy adapted products,  

production technologies and processes /ùEnvironmentally  

sustainable management of living natural resources and land 

use , circular economy   

FY2023 

Initial  456 .4  

FY2022 

Supp.  
Innovative GX Technology Creation 

Project (GteX)  
Support for the promotion of basic research at universities and other institutions to create 

innovative GX technologies toward carbon neutrality by 2050  49 .6  
ù Clean transportation/ ù Energy efficiency/ ù Renewable 

energy / ù Circular economy adapted products,  production 

technologies and processes  

FY2022 

Supp.  

Research  and Development Project for 

Enhancing the Post -5G Information and 

Communication System Infrastructure  

Support for the development of core technologies for post - 5G information and 

communications systems, with the aim of strengthening our country's development and 

manufacturing infrastructure for post - 5G information and communications systems  
75 .0  ùEnergy efficiency  

FY2023 

Initial  

Demonstration Reactor Development 

Project for High - Temperature Gas 

Reactor  

Demonstration that hydrogen production is possible by establishing a technology for 

connecting a high - temperature heat source and a hydrogen production plant by 2030. Project 

to obtain prospects for the technical feasibility of a carbon - free hydrogen produ ction method  
4 .7  ùLow -carbon and decarbonized energy  

FY2023 

Initial  
Demonstration Reactor Development 

Project for Fast Reactor  

Expansion of the development of elemental technologies related to infrastructure 

development and safety improvement toward common issues of fast reactors, establishment of 

key technologies that will be important for future fast reactor development, and sup port for 

the development of test and research facilities that support the development of private 

companies  

7 .4  ùLow -carbon and decarbonized energy  

(B)  
Capital 

investment 

that 

contributes 

to both 

economic 

growth and 

greenhouse 

gas reduction  

FY2022 

Supp.  
Support Project for Strengthening the 

Manufacturing Supply Chain of Batteries  
Support for securing stable supplies of important materials such as semiconductors and 

storage batteries, including those that contribute to resolving social issues such as 

decarbonization, by developing production bases, diversifying supply sources, stock piling, 

introducing, developing, and improving production technologies, and developing alternative 

materials  

331 .6  ùEnergy efficiency  

FY2022 

Supp.  

Support Project for Strengthening the 

Semiconductor Manufacturing Supply 

Chain for Achieving GX  
152 .3  ùClean t ransportation/  ùRenewable energy  

FY2022 

Supp.  

Support Project Costs for Promoting 

Energy Efficiency Investment and 

Demand Structure Transformation  

Support for the introduction of advanced energy - saving facilities and equipment that 

contribute to the replacement of plants and workplaces with facilities and equipment with high 

energy -saving performance, collaboration among multiple businesses, and conv ersion to non -

fossil energy  

2 .4  ùןᴢᴕᴦᴗᴭְefficiency  

FY2023 

Initial  
Grant for Decarbonization Transition 

Acceleration for Specific Regions  

Support for local governments that promote decarbonization in their communities and 

lifestyles by creating new demand and expanding investment in decarbonized products and 

technologies such as renewable energy, energy conservation, and energy storage acros s the 

region  

0. 2  ùRenewable energy  

(C)  
Nationwide 

demand - side 

measures 

that support 

economic 

growth  
 

FY2022 

Supp.  

Subsidy for Promoting the Introduction of 

Clean Energy Vehicles   

Support for the creation of initial demand for electric vehicles and fuel cell vehicles in the 

early stages of introduction, promotion of price reductions through mass production effects, 

and investment in production facilities and research and development  by companies in 

anticipation of growing demand through partial subsidies for purchase costs.  

68 .9  

ùםᴠᴕᴑᴢְᴨᴦᴑᴢᴧᴤᴣᴦᴨᴑᴨᴚᴣᴢ FY2023 

Initial  17 .8  

FY2023 

Supp.  27 .3  

FY2023 

Initial  
Promotion Project for the Electrification 

of Commercial Vehicles  

Intensive support for vehicle installation costs for companies that have set ambitious 

installation targets for BEVs and FCVs , those affected by the transition to non - fossil energy , 

etc.  
10 .8  ùםᴠᴕᴑᴢְᴨᴦᴑᴢᴧᴤᴣᴦᴨᴑᴨᴚᴣᴢ 

FY2022 

Supp.  

Promotion Project for the Installation of 

Advanced Equipment to Improve the 

Insulation Performance of Detached 

Houses  

To improve the insulation performance of windows with large heat loss in existing houses, to 

contribute to a 70% reduction in COϜ emissions from the residential sector in FY2030 

(compared to FY2013), and to support the securing of energy -saving performance at the level 

of ZEH standards on the 2050 stock average  
*the Ministry of Economy, Trade and Industry project for detached houses  

80 .6  ùEnergy efficiency  

FY2022 

Supp.  

Support Project for Accelerating Energy 

Conservation and CO Ϝ Reduction in the 

Household Sector through Insulating 

Windows  

Same as the  Promotion Project for the Installation of Advanced Equipment to Improve the 

Insulation Performance of Detached Houses  
*the Ministry of the Environment project targeting apartment buildings  

9 .7  ùןᴢᴕᴦᴗᴭְᴕᴖᴖᴚᴓᴚᴕᴢᴓᴭ 

Total  1,594 .7   

Total issuance amount of the JCTBs issued in FY2023 (cash proceeds)  1,594 .7   

Amount of unallocated proceeds  ( cash proceeds -  amount of proceeds allocated)  0   
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4.3  Impact of Allocated  Projects  for FY 2023  Issuance   

4.3.1  Approach to I mpact 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 , we estimate CO Ϝ emission reduction effects on the assumption of future 

diffusion of the relevant technologies.  

(2) For Capital Investment Support Projects , we estimate CO Ϝ emission reduction effects based on certain assumed 

production volumes using the supported facilities.  

(3) For Demand -Side Measures Projects , we ca lculate realized CO Ϝ 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 .22  

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 HParmonised  Framework for Impact Reporting .23  R

 

 
22  It 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.  
23  ICMA Hᴂarmonised Framework for Impact Reporting ᵇJ֩u ne  2024  ֪
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Figure  9: Impact s of Allocated Projects  for  FY2023 Issuance  (Green Innovation Fund Project)  

 

Project Name  
Key Achievement  Environmental I mprovement Effect s Economic  Effect s 

Indicator  Results  Indicator  Results  Approach to calculation  Indicator  Results  

Development of 

Next - Generation 

Solar Cells  

Number of 

Support ed  

R&D  

Projects   

7  

Global CO Ϝ emission reduction effect 

from the introduction of next Ȥgeneration 

solar cells manufactured by Japanese 

companies  

Approx. 1.5 million t -COϜ/ year 

(2030)  
Approx. 100 million t -COϜ/ year 

(2050)  

Estimated COϜ emission reduction effect assuming that 

Japanese companies have a 25% share of the global 

next - generation solar cell market  

Next - generation solar 

cells by Japanese 

companies in the global 

solar cell market  

Approx.  31.1 billion  yen /year 

(2030)  
Approx.  1.25 trillion  yen /year 

(2050)  

Cost Reductions for 

Offshore Wind 

Power Generation  
20  

Domestic CO Ϝ emission reduction effect 

from offshore wind power introduced in 

Japan sȢ territorial waters, replacing 

thermal power generation  

Approx. 3 - 7 million t - COϜ/ year  
(2030)  
Approx. 90 million t - COϜ/ year  
(2050)  

Estimation of the effect of reducing domestic COϜ 

emission by replacing thermal power with offshore wind 

power  

Market size in Japan 

and parts of Asia (25%)  

Approx.  1 trillion  yen /year 

(2030)  
Approx.  2 trillion  yen /year 

(2050)  

Large -Scale 

Hydrogen Supply 

Chain Establishment  
8  

Global CO Ϝ emission reduction effect 

expected from the international hydrogen 

market and the expansion of hydrogen 

demand  

Approx. 7 million t -COϜ/ year  
(2030)  
Approx. 400 million t -COϜ/ year  
(2050)  

Based on an estimate of the amount of hydrogen 

supplied by the international hydrogen supply chain, the 

COϜ emission reduction effect  from natural gas is 

estimated assuming that the supplied hydrogen replaces 

natural gas as a fuel for power generation.  

Global market size for 

hydrogen trading  
(2030 and 2050)  
Global market size for 

hydrogen power 

generation turbine s  
(cumulative to 2050)  

Approx.  300 billion  yen  (2030)  
Approx.  5.5 trillion yen (2050)  
Up to : approx.  23 trillion yen  

(cumulative to  2050)  

Development of 

Next - Generation 

Aircraft  
7  

Global CO Ϝ emission reduction effect 

from the introduction of next Ȥgeneration 

aircraft  

Approx. 640 million t -COϜ/ year  
(2050)  

Estimation of the COϜ emission reduction effect  by 

improving fuel efficiency and lowering the basic unit 

when aircraft are replaced with next - generation aircraft 

worldwide  

Global market size of 

aircraft equipped with 

technologies 

established by this 

project  

Approx.  2.1 trillion  yen /year 

(2050)  

Development of 

Next - generation 

Ships  
6  

COϜ emission reduction effect  from the 

introduction and deployment of 

zero Ȥemission ships with support from 

Green Innovation Fund  (2030)  
Global COϜ emission reduction effect 

from introduction of  new zero -emission 

ships (2050)  

Approx. 0. 33 million  t -COϜ/ year 

(2030)  
Approx. 560 million t -COϜ/ year 

(2050)  

Estimat ion of  COϜ emission reduction effect of the zero -

emission ship to be launched under the G reen 

I nnovation  Fund project  

Global economic effect 

generated  by the new 

zero - emission ship 

operation  

Approx. 170 billion yen (2030)  
Approx. 6.8 trillion yen (2050)  

Hydrogen Utilization 

in Iron and 

Steelmaking 

Processes  

5  

COϜ emission reduction e ffect   

introduc ing  the  Blast Furnace equipped 

with COURSE50 technology (by 2030)  
COϜ emission reduction effect  

innovative hydrogen reduction 

steelmaking and CCUS technology  
worldwide  
(2050)  

Approx. 2 million t -COϜ/ year  
( by 2030)  
Approx. 1.3 billion t - COϜ/ year  
( by  2050)  

Estimate of COϜ emission reduction effect if COURSE50 

technology is introduced to domestic steelworks (by 

2030)  
Estimate of COϜ emission reduction effect if hydrogen 

reduction steelmaking and CCUS technology  
Estimation of COϜ emission reduction effect when the 

system is used worldwide (2050)  

Commercial  size steel 

production from 1 large  

blast furnace equipped 

with COURSE50 

technology (by 2030)  
Global green steel 

production market size 

( by 2050)  

Approx . 320 billion yen/year  
( by 2030)  
Approx . 40 trillion yen/year  
( by 2050)  

Decarbonization of 

Thermal Processes in 

Manufacturing  
1 

2032 dֹomestic industrial furnaces  

replaced with  50% ammonia/hydrogen 

co - combustion  furnaces  

2041 rֹeplaced with  100%  

ammonia/hydrogen mono - fuel 

combustion  furnaces  

Approx. 20 million t - COϜ/ year 

(2040)  
Approx. 80 million t - COϜ/ year 

(2050)  

Estimation of COϜ emission reduction effect compared 

with existing industrial furnaces, assuming that 50% co -

firing combustion furnaces and exclusive combustion 

furnaces become widespread to a certain extent, 

assuming that supply of ammonia and hydrogen 

progresses as plann ed  

Economic effect of 

replacing industrial 

furnaces with ammonia 

and hydrogen co - firing 

furnaces in Japan and 

overseas  

Approx.  4.2 trillion yen  
(Cumulative total up to 2040)  
Approx. 10 trillion  yen  
(Cumulative total up to 2050)  

Hydrogen 

Production through 

Water Electrolysis 

Using Power from 

Renewables  

3  

Global CO Ϝ emission reduction effect 

from substituting natural gas heat 

demand with hydrogen produced by 

water electrolysis  

Approx. 40 million t - COϜ/ year  
(2030)  
Approx. 1.52 billion t -COϜ/ year  
(2050)  

Assuming that hydrogen produced by water electrolysis 

is mainly used for heat, and assuming that hydrogen can 

replace the heat demand of imported natural gas by heat 

equivalent, the COϜ emission reduction effect is 

estimated.  

Global market size due 

to introduction of water 

electrolysis equipment  

Approx. 400 billion yen  
( Cumulative total up  to 2030)  
Approx. 4.4 trillion  yen /year 

(2050)  

Achieving Carbon 

Neutrality in Waste 

and Resource 

Circulation  Systems  

4  
Global CO Ϝ emission reduction effect 

from the implementation of CN Ȥtype 

carbon Ȥcirculation plants  

Approx. 10.5 million t - COϜ/ year  
(2030)  
Approx. 1.24 billion t -COϜ/ year  
(2050)  

Estimation of the total value of the difference between 

the reduction in methane emissions due to the reduction 

in landfill waste and the increase in COϜ emissions due 

to the increase in incineration, the reduction in methane 

emissions due to the increase in intermediate treatment, 

the COϜ yield from CCUS, and the reduction in COϜ 

emissions due to the substitution of city gas  

Global economic impact 

effect from the 

deployment of 

incineration and 

pyrolysis treatment 

facilities equipped with 

CC  

Approx.  500 billion  yen /year 

(2030)  
Approx.  5.2 trillion  yen /year 

(2050)  

Development of 

Technology for 

Producing Raw 

Materials for Plastic 

Using CO ϒ and Other 

Sources  

11  

Global COϜ emission reduction effect 

from introducing plastic raw materials 

produced using COϜ generated in 

supported projects  

Approx. 40 million t - COϜ/ year  
(2030)  
Approx. 1.5 billion t - COϜ/ year  
(2050)  

Estimation of COϜ emission reduction effect by adding 

the reduction amount by olefin, green hydrogen, 

methanol, ethanol, CB, and naphtha cracking furnace 

(2050 only)  

Global market size of 

plastic raw materials 

using COϜ and other 

inputs  

Approx.  10 trillion yen (2030)  
Approx.  363 trillion yen 

(2050)  
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Figure  10 : Impact s of Allocated Projects  for  FY2023  Issuance   

 

Project name  
Key Achievement  Environmental I mprovement  Effect s Economic  Effect s 

Indicator  Results  Indicator  Results  Approach to calculation  Indicator  Results  

Innovative GX Technology 

Creation Project (GteX)  
Number of selected 

R&D themes  

16 team -

based 

research and 

16 innovative 

elemental 

technology 

re search  

Bəatteries  ɛ Establishment of fundamental technologies for 

next Ȥgeneration batteries   

Həydrogen  ɛ Establishment of advanced technologies related to 

hydrogen production, storage, and utilization  

Bəio Ȥmanufacturing  ɛ Establishment of technologies that enhance CO Ϝ 

fixation and enable the development of innovative microorganisms  

Since the main purpose of this project is to support the 

establishment of a research and development management system, 

the progress and contributions of the support are explained 

qualitatively at present.  

-  -  

Research and Development 

Project for Enhancing the 

Post - 5G Information and 

Communication System 

Infrastructure  

Number of supported 

organizations  
8  

organizations  

COϜ emission reduction  effect  from the 

deployment of optical and electrical 

fusion technologies at data centers in 

Japan  

Approx.  3.54 million t -

COϜ/ year (2032  δ 2041)  

Calculated the effect of reducing power consumption by 

introducing photoelectric fusion technology on the power 

consumption of data center (DC) infrastructure  
-  -  

Demonstration Reactor 

Development Project for 

High - Temperature Gas 

Reactor  

Total number of 

JAEA, MHI, and 

partner companies  
19  companies  

COϜ emission reduction effect  per ton 

of decarbonized hydrogen produced  

u tilizing high temperature heat from 

high temperature gas - cooled reactors  

Approx. 7.22t - COϜ/ t  
(after establishment of 

HTGR)  

Based on the concept  that the amount of decarbonized hydrogen 

produced at the point when high Ȥtemperature gas Ȥcooled reactors 

are established directly corresponds  to the reduction in  COϜ 

emissions that would have been generated by conventional 

methods, the COϜ emission reduction effect from establishing 

hydrogen production methods using high Ȥtemperature gas Ȥcooled 

reactors (e.g., high Ȥtemperature steam electrolysis) is calculated.  

-  -  

Demonstration Reactor 

Development Project for 

Fast Reactor  

Total number of 

JAEA, MHI, MFBR, 

and partner 

companies  

45  

companies  

Reduction ratio of high - level 

radioactive waste  

Volume red uced  to 1/7  

 (after fast reactor 

operation star ts )  
While  there is an effect of reducing emissions as a decarbonized 

power source  for fast reactors , the management of radioactive 

waste is also  very important in the utilization of nuclear power. 

Therefore, this project is described with the impact of the amount 

and half - life of high - level radioactive waste.  

-  -  

Half - life of high - level radioactive 

waste  

Reduced from 100,000 to 

300 years  
( after fast reactor operation 

start s)  

-  -  

Support Project for 

Strengthening the 

Manufacturing Supply Chain 

of Batteries  

Number of certified 

supply Ȥsecurity plans 

approved in FY2023 

among the currently 

certified 

supply Ȥsecurity plans   

14  plans  

COϜ emission reduction effect 

assuming that all storage  batteries 

manufactured at supported plants are 

installed in BEVs  

Approx. 13.5 million t -

COϜ/ year  
(after operation of 

supported plants)  

Assuming that the maximum number of storage batteries 

manufactured in 1 year is installed in domestic BEVs, the COϜ 

emission reduction effect assumed during the life cycle of vehicles 

equipped with BEVs by switching from internal combustion engine 

vehicles is calculated as an impact.  

Total project cost  

under the certified 

supply Ȥsecurity plans  

Approx. 

852.3 

billion  

yen  

Support Project for 

Strengthening the 

Semiconductor 

Manufacturing Supply Chain 

for Achieving GX  

Number of 

companies 

subsidized in 

FY2023  

3  companies  

COϜ emission reduction effect 

assuming that all power 

semiconductors manufactured at 

supported plants are installed in EVs  

Approx. 1.74 million t -

COϜ/ year  
( after operation of 

supported plants)  

Assuming that all power semiconductors manufactured through 

this project are installed in EVs, the annual COϜ emission reduction 

effect expected by improving the energy efficiency of automobiles 

is calculated.  

Total project cost  

under the certified 

supply Ȥsecurity plans  

Approx. 

419.2 

billion 

yen  

Support Project Costs for 

Promoting Energy Efficiency 

Investment and Demand 

Structure Transformation  

Number of 

subsidized  projects  16  pro jects  
Expected annual COϜ emission 

reduction effect of upgrading to 

energy -saving facilities and equipment  

Approx. 3 ,300 t -COϜ/ year  
(from FY2025)  

Calculated the expected annual energy savings from upgrading to 

energy -saving facilities and equipment for 16 projects that utilized 

JCTB s in FY2023, and calculated the resulting COϜ emission 

reduction effect  

Total investment 

amount by supported 

businesses  

Approx. 

2.7 

billion 

yen  

Grant  for Decarbonization 

Transition Acceleration for 

Specific Regions  

Number of supported 

local governments    
4 local 

governments  

COϜ emission reduction effect over the 

five - year project plan period for 

supported Decarbonization Leading 

Areas.  

Approx. 342 ,000 t -COϜ/ year  
( 5 - year  project  period)  

Calculation of COϜ emission reduction effect based on business 

plans of 4 local governments implementing microgrid - related 

projects utilizing privately -owned distribution lines   

Total project cost for 

initiatives in leading 

decarbonization 

areas  

Approx. 

3.5 

billion 

yen  

Subsid y  for Promoting the 

Introduction of Clean 

Energy Vehicles  

Number of 

subsidized Vehicles  

under the  FY2022 

supp . and FY2023 

initial  

153,882  
vehicles  

Emission reduction effect of 

subsidized electric vehicles  
Approx. 95 ,000 t - COϜ/ year  
(FY2023)  

For the number of units introduced under the FY2022 supp . and 

FY2023 initial projects, it is assumed that EVs and PHEVs were 

introduced in place of gasoline Ȥpowered passenger vehicles at the 

time of new vehicle purchase, and the CO Ϝ emission reduction 

effect in the year of introduction is calculated accordingly.  

Public Ȥprivate 

investment amount 

based on the number 

of units actually 

subsidized  under the  

FY2022 supp . and 

FY2023 initial  

Approx . 

589  

billion  

yen  

Promotion Project for the 

Electrification of 

Commercial Vehicles  

Number of 

subsidized vehicles   
3 ,698  

vehicles  

Annual CO Ϝ emission reduction effect  

achieved by replacing gasoline  

vehicles and other vehicles with 

eligible commercial vehicles supported 

under the program  

Approx.  14 ,000 t -COϜ/ year  
(from FY2025)  

Based on the assumption that electric light trucks replace 

gasoline - powered light trucks, electric pickup and standard trucks 

replace diesel - powered pickup  and standard trucks, and electric 

taxis replace average gasoline - powered taxis , the emission 

reduction effect for each type of vehicle is estimated and 

calculated as a total.  

Public pδrivate 

investment based on 

the number of units 

actually subsidized  

Approx. 

24.5 

billion  

yen  

Promotion Project s for the 

Installation of Advanced 

Equipment to Improve the 

Insulation Performance  

Number of units 

subsidized ( detached 

houses )  
Number of units 

subsidized 

( apartments )  

203,365  

detached 

houses  

40,301  

apartments  

COϜ emission reduction effect due to 

improvement of air conditioning 

efficiency by retrofitting window s in 

supported houses  

Approx. 63 ,000 t - COϜ/ year  

(detached houses)  
Approx. 8 ,000 t -COϜ/ year  
(apartment s)  
(from FY202 4 )  

Calculated the effect of COϜ emissions reduction by reducing 

energy consumption for air conditioning in homes where the 

insulation windows were retrofitted.  

Public pδrivate 

investment amount 

based on actual 

performance in 

insulating window 

retrofits  

Approx.  

167.6 

billion  

yen  
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The Green Innovation Fund Projects  

The GPreen Innovation Fund (GI 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 is 

established under the Industrial Structure Council. 24  

METI, NEDO, and related organizations implement GI 

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 GI Fund  

projects , the committee formulates the PPolicy for 

Allocation of Funds for each Field .  RBased on th is policy,  

Field - Specific Working Groups  (WG s),  which are  

established under the committee, evaluate the project 

prioritization and the appropriateness of funding levels  

for each project.  

ᴂᴩᴒᴧᴕᴥᴩᴕᴢᴨᴠᴭְ־ ᴨᴘᴕְ ᴦᴕᴠᴕᴪᴑᴢᴨְ ᴡᴚᴢᴚᴧᴨᴦᴚᴕᴧᴽְ ᴤᴦᴣᴛᴕᴓᴨְ

ᴔᴚᴪᴚᴧᴚᴣᴢᴧְᴖᴣᴦᴡᴩᴠᴑᴨᴕְᴕᴑᴓᴘְᴤᴦᴣᴛᴕᴓᴨᴽᴧְᴔᴕᴨᴑᴚᴠᴧְᴑᴧְthe RP&D 

and Social Implementation Plan  R and initiate public 

calls for applications in sequence . 

This plan sets ambitious 2030 output targets, 

including performance, cost, productivity, deployment 

scale  and CO Ϝ emission reduction. It also defines 

outcome targets , such as emission reduction effects  

and wider  economic ripple effects .  

For  ongoing projects, WGs periodically review  the 

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  advice. Th e  

committee also reviews  the progress toward  the KPIs 

set for each project and the overall project progress. If 

the project is judged to be difficult to achieve the KPIs  

at the stage -gate review , it  will be discontinued. If the 

project is deemed  unlikely to achieve market uptake  in 

the future, t he  committee will discuss the 

appropriateness of continuing the project and report 

the results to WGs as reference information for the ir  

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 had 

been  additionally contributed by JCTB s in FY2023. 

JCTB s are  expected  to 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://green - innovation.nedo.go.jp/).  

Figure 11 : Details of Green Innovation Fund  

Business 

Type  Allocated  projects (including some candidate projects)  Target areas  

R&D  

Development of Next - Generation Solar Cells  Electricity  

Cost Reductions for Offshore Wind Power Generation  Electricity  

Large - Scale Hydrogen Supply Chain Establishment  
Electricity and 

Heat/Manufacturing  

Development of Next - Generation Aircraft  Transportation  

Development of Next - Generation Ships  Transportation  

Development of Technologies for Producing Fuel Using CO Ϝ and Other Sources  Transportation  

Hydrogen Utilization in Iron and Steelmaking Processes  
Heat and 

Manufacturing  

Decarbonization of Thermal Processes in Manufacturing  Heat and 

Manufacturing  

Hydrogen Production through Water Electrolysis Using Power from Renewables  
Electricity and 

Heat/Manufacturing  

Achieving Carbon Neutrality in Waste and Resource Circulation  Systems  Waste  

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

manufacturing 

( Chemi stry )  

Promotion of Carbon Recycling Using CO Ϝ from Biomanufacturing Technology as a Direct Raw Material  Manufacturing 

(Chemi stry )  

 

  

 
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, 

particularly those related to enhancing private - sector economic 

capabilities and facilitating smooth international economic relations, in 

response to consultations by the Minister of METI.  

*The following  sections  present  excerpts and reports for 10 selected projects  from those shown in Figure 11 , for which expenditures from 

JCTBs  have been  approved  to date . 
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4.3.2  Impact of Each Project  

GI Fund project:  Development of Next - Generation Solar 

Cells  
 

 

 

 

 

 

 

 

 

 

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 

solar cells ( small laboratory - 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  

 

 

 
At the NEDO sȢ Technology and Social Implementation Promotion Committee in May 2024, it was confirmed that 

the entire project is progressing as planned. 26  The current Technology Readiness Level (TRL) of perovskite and 

other next - generation solar cells is 4.  In September 2025, the RP & D and Social Implementation Plan  Rwas revised 

to include the development of next - generation tandem solar cells. 27  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 in R & D (2) and TRL  6 - 7 in (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 month in  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  

 

                                                        

 

 

 

 

 

 

 
25  NEDO website , GPreen Innovation Fund Project: Development of Next -Generation Solar Cells"  
26  ᴾסᴦᴕᴕᴢְפᴢᴢᴣᴪᴑᴨᴚᴣᴢְנᴩᴢᴔְ״ᴦᴣᴛᴕᴓᴨמְהᴕᴪᴕᴠᴣᴤᴡᴕᴢᴨְᴣᴖְײᴕᴬᴨ- Generation Solar Cells 2024 WG Report ," NEDO (May 2024)  
27  ᴾᴁְַמᴑᴢᴔְᴂᴣᴓᴚᴑᴠְפᴡᴤᴠᴕᴡᴕᴢᴨᴑᴨᴚᴣᴢְ״ᴠᴑᴢᴿְᴖᴣᴦְᴨᴘᴕְᴾסᴦᴕᴕᴢְפᴢᴢᴣᴪᴑᴨᴚᴣᴢְנᴩᴢᴔְ״ᴦᴣᴛᴕᴓᴨמְהᴕᴪᴕᴠᴣᴤᴡᴕᴢᴨְᴣᴖְײᴕᴬᴨ-Generation Solar Cells ,ᴿְכᴗᴕᴢᴓᴭְᴖᴣᴦְײᴑᴨᴩᴦᴑᴠְ

Resources and Energy, Ministry of Economy, Trade and Industry (September 2025)  
28  Compiled based on selected R&D themes from the RP&D and Social Implementation Plan.  R

Objectives and Details of the Project  

Progress and Results of th e  Project  

Current Progress and Future Outlook  

1 

Environmental I mprovement Effects  
 

Global CO Ϝ emission reduction effect from 

the introduction of next Ȥgeneration solar 

cells manufactured by Japanese 

companies  
 

Approx. 1.5 million t - COϜ/ year 

(2030)  

Approx. 100 million t - COϜ/ year 

(2050)  

Key 

Achievement  
 

Number of 

Supported R&D 

Projects   
 

7  

Economic Effects  
 

Next - generation solar cells by Japanese 

companies in the global solar cell market  
 

Approx. 31.1 billion  yen /year (2030)  

Approx. 1.25 trillion  yen /year  (2050)  
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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 COϜ 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  2 TW  by 20 30 , the total  market size is approximately 5 trillion yen, 

and single - junction next - 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.  

 

GI Fund Project: Cost Reductions for Offshore Wind 

Power Generation  
 

 

 

 

 

 

 

 

 

 

 

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 , as it 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 

Concept of I mpact Calculation  

Objectives and Details of the Project  

Progress and Results of th e  Project  

2  

Figure 1 2 : Expected  Schedule for R& D and Social Implementation  

Environmental Improvement 

Effects  
 

Domestic CO Ϝ emission  reduction effect 

from  offshore wind power introduced 

in Japan sȢ territorial waters, replacing 

thermal power generation   
 

Approx. 3 -  million ~7 million t -

COϜ/ year (2030)  

Approx. 90 million t - COϜ/ year 

(2050)  

Key 

Achievement  
 

Number of 

Supported 

R&D Projects  
 

20  

Economic Eeffects  
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deep - water  areas, and to acce lerate deployment  not only in Japan but also overseas, especially in Asia. 29  

 

 

 
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 , and the ir  

results were carried over  to Phase 2. 30  For Phase 2, research and environmental assessment are being prepared for 

demonstration.  The R&D objectives are to establish technolog ies  that can deliver an estimated LCOE  of 8 - 9 

yen/kWh for  fixed -bottom  system s under specified  conditions  and to enable  the  commercialization  of floating 

systems at  internationally competitive cost levels by 2030. 31  32  

                                                                       
 

 
Assuming that electricity generated by offshore wind displaces  thermal power  generation , the resulting domestic 

COϜ reduction  is counted  as an environmental  benefit . The economic effect  is estimated at 1 trillion in  2030 and 2 

trillion in  2050, based on  the portion of global offshore wind investment  corresponding to the entire Japanese 

market plus 25% of the Asian market.   

 
29  NEDO website , GPreen Innovation Fund Project: Cost Reduction  for Offshore Wind Power Generation"  
30  ᴾסᴦᴕᴕᴢְפᴢᴢᴣᴪᴑᴨᴚᴣᴢְנᴩᴢᴔְ״ᴦᴣᴛᴕᴓᴨ: Cost Reduction for  Offshore Wind Power Generation 2025 WG Report ," NEDO  (September 2025)  
31  RP& D and Social Implementation Plan  Rfor the ᴾסᴦᴕᴕᴢְפᴢᴢᴣᴪᴑᴨᴚᴣᴢְנᴩᴢᴔְ״ᴦᴣᴛᴕᴓᴨ: Cost Reduction for  Offshore Wind Power Generation ,  RAgency for Natural 

Resources and Energy , Ministry of Economy, Trade and Industry  (November 2025)  
32  ᴠᴑᴢᴿ״ᴡᴤᴠᴕᴡᴕᴢᴨᴑᴨᴚᴣᴢְפᴑᴢᴔְᴂᴣᴓᴚᴑᴠְְמᴨᴘᴕᴡᴕᴧְᴖᴦᴣᴡְᴨᴘᴕְᴾᴁְַמᴣᴡᴤᴚᴠᴕᴔְᴒᴑᴧᴕᴔְᴣᴢְᴧᴕᴠᴕᴓᴨᴕᴔְᴁַם 

Concept of I mpact Calculation  

Current Progress and Future Outlook  

Figure 1 3 : Expected  Schedule for R&D and Social Implementation  
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GI Fund Project:  Large - Scale Hydrogen Supply Chain 

Establishment  
 

 

 

 

 

 

 

 

 

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 a r 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. 33 34  

 

 

ӡ  As for the 

liquefied hydrogen 

supply chain, w ithin 

R&D  for the 

international 

hydrogen supply 

chain, we have 

started the 

construction of a 

liquefied hydrogen 

base and liquefied 

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. 35  Ӣ 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  

 

 
In 2030, the amount of COϜ 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 COϜ 

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).  

 
33  NEDO w ebsite , GPreen Innovation Fund Project:  Large -Scale Hydrogen Supply Chain Establishment "  
34  RP&D and Social Implementation Plan  Rfor the ᴾסᴦᴕᴕᴢְפᴢᴢᴣᴪᴑᴨᴚᴣᴢְנᴩᴢᴔ Project: Construction of a Large - Scale Hydrogen Supply Chain ," Agency for Natural 

Resources and Energy , Ministry of Economy, Trade and Industry  (October 2025)  
35  ᴾסᴦᴕᴕᴢְפᴢᴢᴣᴪᴑᴨᴚᴣᴢְנᴩᴢᴔְProject:  Large -Scale Hydrogen Supply Chain Establishment  2024 WG Report ," NEDO  (September 2024)  
36  Compiled based on selected R&D themes from the RP&D and Social Implementation Plan  R

Objectives and Details of the Project  

Progress and Results of th e  Project  

Current Progress and Future Outlook  

Concept of  I mpact Calculation  
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Economic Effects  
 

Global market size for hydrogen trading   

Approx. 300 billion  yen  /year (as of 

2030)  
Approx. 5.5 trillion  yen  /year (as of 

2050)  
 

 

Global market size for hydrogen power 

generation turbines   
Up to approx. 23 trillion  yen  (cumulative 

until 2050)  
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Global hydrogen power turbine market size  
 

Up to approx. 23 trillion  yen  

(cumulative to  2050)  

Figure 1 4:  Expected  Schedule for R&D and Social Implementation  

Environmental Improvement Effects  
 

Global CO Ϝ emissions reduction s resulting 

from the expansion of the international 

hydrogen market and the hydrogen -

fired power generation market  
 

Approx. 7 million t - COϜ/ year (2030)  

Approx. 400 million t - COϜ/ year 

(2050)  

Key 

Achievement  
 

Number of 

Supported  

R&D Projects  
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GI Fund Project: Development of Next -Generation 

Aircraft  

 
 

 

 

 

 

 

 

 

 

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 

structural parts, and the development of technologies to increase the  electrification rate. 37  

 

 

 
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 

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

set at TRL  6 or higher by the end 

of the proje ct. 38 39 40  

 

 

 
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, the COϜ emission reduction 

effect due to improved fuel efficiency and lower emissions per unit  are calculated as environmental improvement 

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

equipped with the technologies developed under the project  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  aircraft. The 

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 - Generation Aircraft"  
38  "Green Innovation Fund Project : Development of Next - Generation Aircraft 2025 WG Report ," NEDO  (May 2025)  
39  RP&D and Social Implementation Plan  Rfor the  GPreen Innovation Fund Project : Development of Next -Generation Aircraft ,"  Manufacturing Industry Bureau , 

Ministry of Economy, Trade and Industry  (June 2025)  
40  Compiled based on selected R&D themes from the RP&D and Social Implementation Plan  R

Objectives and Details of the Project  

 

Progress and Results of th e  Project  

Current Progress and Future Outlook  

Concept of I mpact Calculation  

Figure 1 5 : Expected  Schedule for R&D and Social Implementation  
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GI Fund Project: Development of Next - Generation Ships  

 

 
 

 

 

 

 

 

 

COϜ emission 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 

natural gas ( 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. 41  
 

 

 
Current TRL is 3 -4, and 

technology development 

is progressing steadily. In 

March 2025, NYK Line 

and IHI Power Systems 

Co., Ltd. , which had 

received a public 

invitation to develop an 

ammonia - fueled ship,  

reported the successful 

completion of a 

demonstration cruise of 

the ammonia - fueled 

tugboat SPakigake .  RThe 

vessel was completed on 

August 23, 2024, under 

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.  42  ӡ 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 RP& D and Social 

Implementation Plan  Rwas updated to expand its scope to cover  R& D on bunkering for the realization of hydrogen -

fueled ships. ӣ 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 at least  60% (TRL  8 or higher) for LNG - fueled 

ships by 2026 .43 44                                

 

 
The COϜ emission reduction effect in 2030 is calculated based on the number of zero - emission ships that start 

operation under GI 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 based on  the economic effect generated by zero -emission ships that start operation under the GI Fund 

project. The economic effect  in  2050 is calculated based on  the market size of the domestic shipbuilding industry 

in that yea r. T he 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.  

 
41  NEDO website,  GPreen Innovation Fund Project:  Development of Next -Generation Ship s" 
42  ᴾᴃᴘᴕְᴆᴣᴦᴠᴔָᴧְנᴚᴦᴧᴨְכᴡᴡᴣᴢᴚᴑ-ᴖᴩᴕᴠᴕᴔְᴃᴩᴗᴒᴣᴑᴨְᴾSakigake ְֳᴖᴣᴦְםᴣᴡᴡᴕᴦᴓᴚᴑᴠְᴄᴧᴕְםᴣᴡᴤᴠᴕᴨᴕᴔְᴑְמᴕᴡᴣᴢᴧᴨᴦᴑᴨᴚᴣᴢְᴅᴣᴭᴑᴗᴕְ»ְכᴓᴘᴚᴕᴪᴕᴔְᴑְתᴑᴬᴚᴡᴩᴡְןְסעסᴡᴚᴧᴧᴚᴣᴢְ

ᴁᴕᴔᴩᴓᴨᴚᴣᴢְᴣᴖְְֶׇדᴨᴘᴦᴣᴩᴗᴘְᴑְמᴕᴡᴣᴢᴧᴨᴦᴑᴨᴚᴣᴢְᴅᴣᴭᴑᴗᴕְ»,"  NEDO (March 28, 2025)  
43  RP&D and Social Implementation Plan  Rfor the GPreen Innovation Fund Project : Development of Next -Generation Ship s," Maritime Bureau , Ministry of Land, 

Infrastructure, Transport and Tourism (October  8 , 2025)  
44  ᴠᴑᴢᴿ״ᴡᴤᴠᴕᴡᴕᴢᴨᴑᴨᴚᴣᴢְפᴑᴢᴔְᴂᴣᴓᴚᴑᴠְְמᴨᴘᴕᴡᴕᴧְᴖᴦᴣᴡְᴨᴘᴕְᴾᴁְַמᴣᴡᴤᴚᴠᴕᴔְᴒᴑᴧᴕᴔְᴣᴢְᴧᴕᴠᴕᴓᴨᴕᴔְᴁַם 
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(*) The commercial operation (social implementation) phase is outside the GI Fund  proje ct . 

Figure 1 6 : Expected  Schedule for R&D and Social Implementation  

Environmental Improvement Eff ect s 
 

COϜ emission reduction effect from the 

introduction and deployment of zero Ȥemission 

ships with support from Green Innovation Fund  

Approx. 0. 33  million  t - COϜ/ year (2030)  
 

Global CO Ϝ emission reduction effect from 

introduction of new zero - emission ships  

Approx. 560 million t - COϜ/ year (2050)  

Key 

Achievement  
 

Number of 

Supported 

R&D Projects   

 
6  

Eco nomic Effects  
 

Global economic  e ffect  generated by 

the new zero - emission ship 

operation  
 

Approx. 170 billion  yen  (2030)  

Approx. 6.8 trillion yen  (2050)  
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GI Fund Project: Hydrogen Utilization in Iron and  

Steelmaking Process es  
 

 

 

 

 

 

 

 

 

 

 

 

Although the steel industry is the foundation of all industries, it is a problem that a large amount of COϜ is 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  

 

 
ᴢְᴨᴘᴕְᴘᴭᴔᴦᴣᴗᴕᴢְᴦᴕᴔᴩᴓᴨᴚᴣᴢְᴨᴕᴓᴘᴢᴣᴠᴣᴗᴭְᴩᴧᴚᴢᴗְᴑְפӡְְ׀ᴨᴘᴕְᴫᴘᴣᴠᴕְᴤᴦᴣᴛᴕᴓᴨְᴘᴑᴧְᴤᴦᴣᴗᴦᴕᴧᴧᴕᴔְᴑᴧְᴤᴠᴑᴢᴢᴕᴔְ־ᴤᴦᴚᴠְׇׂׄׄכᴧְᴣᴖְכ

blast furnace, a 43% reduction in COϜ emissions was achieved for the first time in the world through a high -

temperature 

hydrogen injection 

test into a small test 

blast furnace. 

Regarding the direct 

hydrogen reduction 

technology in (2), a 

small test furnace 

(Shaft furnace, 

electric furnace) has 

been constructed  and 

started operation. The 

current TRL for the 

development of high -

efficiency smelting 

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. 46 47 48  

                                                         

 

 
The environmental improvement effect by 2030 is estimated as the COϜ emission reduction effect if COURSE50 

( R&D  item (1) - (1) Blast furnace equipped with hydrogen reduction technology and COϜ separation and capture 

technology) technology is introduced to domestic steelworks by 2030. The environmental improvement effect by 

2050 is estimated as the COϜ emission 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 COURSE50 technology of about 320 billion yen by 2030 and the global g reen steel market of about 40 trillion 

yen by 2050.  

 
45  NEDO website,  GPreen Innovation Fund Project: Hydrogen Utilization in Iron and Steelmaking Process es " 
46  RP&D and Social Implementation Plan  Rfor the "  Green Innovation Fund Project : Hydrogen Utilization in Iron and Steelmaking Process es, " Manufacturing 

Industry Bureau, Ministry of Economy, Trade and Industry (December 2023)  
47  GPreen Innovation Fund Project : Utilizing Hydrogen in Iron and Steelmaking Processes  2025 WG Report, "  NEDO  (April 2025)  
48  Compiled based on selected R&D themes from the RP&D and Social Implementation Plan  R
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Figure 17  Expected  R&D and Social Implementation   

6  

Figure 1 7:  Expected  Schedule for R&D and Social Implementation  

Environmental Improvement Effects  
 

COϜ emission reduction effect introducing 

the Blast Furnace equipped with 

COURSE50 technology  
  

 

2 million t - COϜ/ year (by 2030)  
 

COϜ emission reduction effect  

innovative  hydrogen  reduction  

steelmaking and CCUS technology  

w orldwide  
 

1.3 billion t - COϜ/ year ( by  2050)  

Key 

Achievement  
 

Number of 

Supported 

R&D Projects  
 

5  

Economic Effects  
 

Commercial size steel production from 1 

large blast furnace equipped with 

COURSE50 technology   
 

Approx. 320 billion  yen /year  

 (by 2030)  

 
Global green steel production  market size  

 Approx. 40 trillion  yen /year  

 ( by 2050 )  
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GI Fund Project:  Decarbonization of Thermal Processes 

in Manufacturing  
 

 

 

 

 

 

 

 

 

 

The COϜ e mission from industrial furnaces for metal heating account for more than 40% of COϜ emissions 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 COϜ- free 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  

 

 
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. 50 51 52  

 

 

 
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 

and spre ad by a certain number 

every year, and that 100% 

ammonia and hydrogen single -

combustion furnaces will spread 

after FY2040, the COϜ emission 

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).  

 
49  NEDO website , GPreen Innovation Fund Project:  Decarbonization of Thermal Processes in Manufacturing"  
50  RP&D and Social Implementation Plan  Rfor the  GPreen Innovation Fund Project : Decarbonization of Thermal Processes in Manufacturing ,"  Manufacturing 

Industry Bureau , Ministry of Economy, Trade and Industry  (March 2023)  
51  GPreen 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 RP&D and Social Implementation Plan  R
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Number of 
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1 

Key 
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Number of 

Supported R& D 
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1 

Key 

Achievement  
 

Number of 

Supported R& D 

Projects  
 

1 

Environmental Improvement 

Effects  
 

2032 dֹomestic industrial furnaces  

replaced with  50% ammonia/hydrogen co -

combustion furnaces  
2041 rֹeplaced with 100% 

ammonia/hydrogen mono - fuel combustion  

furnaces  
 

Approx. 20 million t - COϜ/ year (2040)  

Approx. 80 million t - COϜ/ year (2050)  

Key 

Achievement  
 

Number of 

Supported R& D 

Projects  
 

1 

Economic Effects  
 

Economic effect of replacing industrial 

furnaces with ammonia and hydrogen co - firing 

furnaces in Japan and overseas   

 
 

Approx. 4.2 trillion yen  

 (cumulative total up to 2040)  

Approx. 10 trillion yen   

(cumulative total up to 2050)  
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GI Fund Project: Hydrogen Production through Water 

Electrolysis Using Power from Renewables  
 

 

 

 

 

 

 

 

 

 

 

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  

 

 

 
ᴕᴪᴕᴠᴣᴤᴡᴕᴢᴨְᴣᴖְמְֳ־ᴖְᴨᴘᴕᴧᴕ׳ӡְְ׀ᴕᴠᴕᴡᴕᴢᴨᴑᴠְᴨᴕᴓᴘᴢᴣᴠᴣᴗᴭְᴔᴕᴪᴕᴠᴣᴤᴡᴕᴢᴨְᴚᴧְᴡᴑᴝᴚᴢᴗְᴧᴨᴕᴑᴔᴭְᴤᴦᴣᴗᴦᴕᴧᴧְ־ᴩᴠᴭְׇׂׄׄץᴧְᴣᴖְכ

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  A new 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   

Ӣ 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  

        

                                                               

 
53  NEDO website,  "Green Innovation F und Project: Hydrogen Production through Water Electrolysis Using Power from Renewables " 
54  GPreen Innovation Fund Project : Hydrogen Production through Water Electrolysis Using Power from Renewables  2025 WG Report," NEDO ( July 2025 )  
55  RP&D and Social Implementation Plan  Rfor the GPreen 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 )  
56  Compiled based on selected R&D themes from the RP&D and Social Implementation Plan  R
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Environmental Improvement 

Effects  
 

Global CO Ϝ emission reduction effect 

from substituting natural gas heat 

demand with hydrogen produced by 

water electrolysis  
 

Approx. 40 million t - COϜ/ year 

(2030)  

Approx. 1.52 billion t - COϜ/ year 

(2050)  

Key 

Achievement  
 

Number of 

Supported 

R& D Projects  
 

3  

 

Economic Effects  
 

Global market size due to introduction of 

water electrolysis equipment  
 

Approx. 400 billion  yen  
 (cumulative total up to 2030)  

 

Approx. 4.4 trillion  yen /year  

(2050)  
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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 COϜ 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 COϜ emission 

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.  

 

  

Concept of I mpact Calculation  

Figure 1 9 : Expected  Schedule for R&D and Social Implementation   
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GI Fund Project:  Achieving Carbon Neutrality in Waste 

and Resource Circulation  Systems  
 

 

 

 

 

 

 

 

 

 

The e missions of COϜ 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 COϜ separation and recovery, (2) large - scale demonstration of high -efficiency pyrolysis 

treatment facilities, and (3) developing high -efficiency biomethane conversion technology. 57  

 

 

 
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, 

large - scale demonstrations 

will be started for all 

themes from FY2026. In 

FY2030, we aim to 

establish technologies that 

achieve a COϜ recovery 

rate of 90% or more and 

technologies that real ize a 

regionally distributed 

treatment system that 

converts organic waste 

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.  

 

 

 

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 COϜ emission due to the increase in incineration, 

the COϜ yield from CCUS, and the reduction in COϜ 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 COϜ emission reduction effect and the economic effect are calculated in the 

same way for 2050.) 60  

  

 
57  NEDO website,  GPreen Innovation Fund Project : Achieving Carbon Neutrality in Waste and Resource Circulation Systems "  
58  GPreen 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 RP&D and Social Implementation Plan  R
60  RP&D and Social Implementation Plan  Rfor the ᴾסᴦᴕᴕᴢְפᴢᴢᴣᴪᴑᴨᴚᴣᴢְנᴩᴢᴔְProject : Achieving Carbon Neutrality in Waste and Resource Circulation  Systems ,  R

Ministry of the Environment  ( October 6, 2023 )  
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Figure 20 : Expected  Schedule for R&D and Social Implementation   
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GI Fund Project: Development of Technology for 

Producing Raw Materials for Plastic Using CO Ϝ and Other 

Sources   

 

 

 

 

 

 

 

 

 

 

Carbon recycling is a technology that effectively uses COϜ 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 COϜ 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 COϜ. Therefore, drastic measures are required.  
In this project, we will develop 

four carbon recycling 

technologies ((1) Technology for 

upgrading naphtha decomposition 

furnaces by using carbon - free 

heat sources, (2) Technology for 

producing chemicals from waste 

plastic and rubber, (3) 

Technology for producing 

functional chemicals from COϜ, 

and (4) Technology for producing 

chemicals from alcohols) related 

to the production of plastic 

materials. 61 62  

 

 

 
NEDO sȢ 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 2 , 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 for the 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 COϜ 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 .63  

                                                                    

 
61  RP&D and Social Implementation Plan  Rfor the GPreen Innovation Fund Project : Development of Technology for Producing Raw Materials for Plastic Using 

COϜ and Other Sources ,  RManufacturing Industry Bureau , Ministry of Economy, Trade and Industry  ( November 2024 )  
62  NEDO website ,  PGreen Innovation Fund Project : Development of Technology for Producing Raw Materials for Plastic Using CO Ϝ and Other Sources " 
63  ᴑᴢᴔְSocial Implementation Pᴠᴑᴢᴿְמᴨᴘᴕᴡᴕᴧְᴖᴦᴣᴡְᴨᴘᴕְᴾᴁְַמᴣᴡᴤᴚᴠᴕᴔְᴒᴑᴧᴕᴔְᴣᴢְᴧᴕᴠᴕᴓᴨᴕᴔְᴁַם 
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Figure 21:  Expected  Schedule for R&D and Social Implementation  

Environmental Improvement Effects  
 

Global CO Ϝ emission reduction effect from 

introducing plastic raw materials produced 

using COϜ generated in supported projects  

 
Approx. 40 million t - COϜ/ year (2030)  

Approx. 1.5 billion t - COϜ/ year (2050)  
 

Key 

Achievement  
 

Number of 

Supported 

R&D Projects  

 
11  

Economic Effects  
 

Global market size of plastic raw 

materials  using CO Ϝ and other 

inputs  
 

Approx. 10 trillion yen  

(2030)  

Approx. 363 trillion yen  

(2050)  
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For 2030, the COϜ emission reduction effect was calculated based on the estimated production volume of olefin, 

green hydrogen, methanol, ethanol, carbon black, etc., if the technology is realized according to the R&D  target. For 

2050, the COϜ emission reduction effect was estimated by adding the COϜ emission reduction effect by switching 

the heat source of the naphtha cracking furnace to carbon - free, in addition to the emission reduction factors 

assumed in 2030. For the economic effect, the global market si ze was estimated based on the same assumption.  

 

Innovative GX Technology Creation Project (GteX)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*Since this project promotes basic research, the effects of reducing COϜ emissions and economic effects are described from the R & D plan of this project 

for reference.  

 

 

In order to realize GX, it is essential not only to introduce existing technologies but also to create new technologies. 

Therefore, it is important to promote R & D and human resource development through collaboration between industry 

and academia. This pr oject aims to raise innovative technologies with low TRL to a level at which companies can 

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 duce excellent academic results, but also to strengthen 

networks and research environments of researchers in academia in Japan and abroad, and to improve TRL for social 

implementation. Specifically, the project identifies "battery storage," "hydrogen," and  "bio manufacturing" as fields 

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 d 

integrated manner. 64  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. 65  This project will be conducted as a commissioned project.  

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

 
64  The region will be revised as necessary in light of revisions to the Basic Policy for GX Realization, industry trends, R & D trends, and corporate investment 

intentions.  
65 ᴨᴕᴇְֺInnovative GX Technology Creation Projectסᴂᴃְּᴾץᴗᴕᴢᴓᴭְֺכᴑᴤᴑᴢְᴂᴓᴚᴕᴢᴓᴕְᴑᴢᴔְᴃᴕᴓᴘᴢᴣᴠᴣᴗᴭְץ  ּ R
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Impact  Key Achievement  
 

Number of selected 

R&D themes  
 

Team - based 

Research  

16  
 

and Innovative  

Elemental 

Technology 

Research  

16  

[Storage batteries]  
 

Establishment of 

foundational technologies 

for next -generation 

batteries  
 

(Reference * )  
COϜ Emission Reduction 

Effect  ( Global  reduction 

e ffect of EV Popularization):  
Approx. 460 -  570 million t -

COϜ/ year  (2047)  

 
Economic Effect  (Global 

Sales) : 
Approx. 53 trillion yen  

(Innovative Storage 

Battery)  
Approx. 47 trillion yen  

(Stationary Storage 

Battery)  
(2050)  

[Hydrogen]  
 

Establishment of advanced 

technologies related to  

hydrogen production, 

storage, and utilization  
 

(Reference *)  
COϜ Emission Reduction 

Effect  ( Domestic emission 

reduction effect from the 

transition to green hydrogen ):  
Approx. 5 million t - COϜ/ year 

(2030)  

 
Economic Effect  

(International hydrogen 

trading market size):  
Approx. 5.5 trillion  yen  (2050)  

[Bio - manufacturing]  
 

Establishment of 

technologies that enhance 

COϜ fixation and enable the 

development of innovative 

microorganisms  
 

(Reference *)  
COϜ Emission Reduction 

Effect  ( Global emission 

reduction effects through 

product practical application 

and commercialization ) : 
Approx. 4.21 billion t -

COϜ/ year (2050)  

 
Economic Effect ( Global 

market size):  
Approx. 199.4 trillion yen 

(2050)  
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In FY2023, the Japan Science and Technology Agency ( hereinafter  refer re d  to as  JST) adopted 15 R & D projects 

for team -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.  

 

 

 
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 COϜ 

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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Innovative GX Technology Creation Project (GteX)  
 

GteX  aims to contribute to the realization of GX by 

ᴖᴩᴠᴠᴭְ ᴠᴕᴪᴕᴦᴑᴗᴚᴢᴗְ ᴑᴤᴑᴢᴽᴧְץ ᴧᴨᴦᴣᴢᴗְ ᴤᴣᴨᴕᴢᴨᴚᴑᴠְ ᴑᴢᴔְ

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 

program, JST has established the Innovative GX 

Technology Promotion Committee, chaired by the 

Program Director (PD). JST has also appointed Program 

Officers (POs) responsible for each of the thematic 

ᴑᴦᴕᴑᴧְ ᴣᴖְ ᴾᴧᴨᴣᴦᴑᴗᴕְ ᴒᴑᴨᴨᴕᴦᴚᴕᴧ־ᴿְ ᴾᴘᴭᴔᴦᴣᴗᴕᴢ־ᴿְ ᴑᴢᴔְ ᴾᴒᴚᴣ-

ᴡᴑᴢᴩᴖᴑᴓᴨᴩᴦᴚᴢᴗ־ᴿְᴑᴢᴔְᴚᴧְᴣᴤᴕᴦᴑᴨᴚᴢᴗְᴨᴘᴕְᴤᴦᴣᴗᴦᴑᴡְᴒᴑᴧᴕᴔְᴣᴢְ

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 

ᴧᴓᴘᴕᴡᴕᴧְהᴾᴨᴕᴑᴡ-ᴒᴑᴧᴕᴔְᴦᴕᴧᴕᴑᴦᴓᴘ־ᴿְᴚᴢְᴫᴘᴚᴓᴘְᴑְᴠᴑᴦᴗᴕְ־ᴑᴠᴠ-

Japan R&D team integrating elemental technology 

development carries out research and development; 

ᴑᴢᴔְ ᴾᴚᴢᴢᴣᴪᴑᴨᴚᴪᴕְ ᴕᴠᴕᴡᴕᴢᴨᴑᴠְ ᴨᴕᴓᴘᴢᴣᴠᴣᴗᴭְ ᴦᴕᴧᴕᴑᴦᴓᴘ־ᴿְ ᴚᴢְ

which individual researchers or very small teams 

conduct one - year feasibility studies.  

The research period for team - based research is, in 

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

stage - gate evaluations are conducted by the PD/PO 

together with external experts from 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, APLCA -Next (Advanced Low Carbon 

Technology Research and Development  ᴿ a־ᴦᴣᴗᴦᴑᴡּ״ 

complementary project to GteX, targets a broader range 

of fields and aims to generate  game - changing 

technologies through  small teams  of researchers . Under 

the same PD, the two programs work in close 

coordination to maximize overall outcomes.  66  

GI Fund Project s, which is also supporting technology 

development aimed at achieving carbon neutrality by 

2050, takes into account the needs of industry and 

provides continuous support to companies and 

organizations,  from R & D to demonstratio n  and  social 

implementation. It is complementary to 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.  

Figure 23 : Operating System of Innovative GX Technology Creation Project (GteX)  
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