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要旨 

本論文は、日本のエネルギー転換を、自動車産業および中小企業（SMEs）に焦点を当て

て調査し、国家政策の枠組み、技術革新、国際協力がいかにして同国の脱炭素化の道筋を

形成してきたかを分析する。グローバルな比較の文脈を踏まえつつ、本研究は日本の気候

政策の軌跡を欧州連合、アメリカ合衆国、ASEAN 諸国と比較し、産業政策がグリーント

ランスフォーメーション（GX）を促進する上で果たす戦略的役割を強調する。 

本分析は、2011 年の福島原発事故後の日本のエネルギー政策の変遷に基づいている。

この事故はエネルギーガバナンスに構造的変革を促し、市場自由化から原子力依存の見直

しに至る一連の改革は、日本の長期的な脱炭素戦略の基盤となった。これらの取り組みは、

特に最新の第 7次エネルギー基本計画（2024年）に制度化されており、2040年を見据えた

GX ビジョンと整合しつつ、再生可能エネルギーの割合を大幅に拡大しながら、エネルギ

ー安全保障と経済的レジリエンスの維持を目指している。 

トヨタシティのスマートエネルギーエコシステム、本田技研の N-Van e:プラットフ

ォーム、なみえスマートモビリティ実証事業などの大手自動車企業や、株式会社ＪＳＴや

新興工業株式会社といった中小企業の事例研究を通じて、エネルギー効率化、再生可能エ

ネルギー、循環型経済の実践、労働力の再技能習得を統合しながら企業がいかに適応して

いるかを検証する。これらの事例は、環境規制や経済的圧力の高まりの中で再編されつつ

ある日本の産業構造の全体像を示している。 

最終的に、本研究は国家主導の脱炭素化と企業のイノベーションとの間にある動的

な相互作用を明らかにする。エネルギー政策と産業政策を GX とデジタルトランスフォー

メーション（DX）の二つの目標に結びつけることで、持続可能な産業ガバナンスに関す

る学術的知見に貢献し、日本におけるレジリエントで包摂的な低炭素経済の構築に資する

政策的示唆を提供する。 
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INTRODUCTION 

 

In recent years, the global imperative to mitigate climate change has profoundly reshaped industrial 

and energy policies across advanced economies 1   Japan, as both a maoor emitter 2  and a 

technologically advanced manufacturing nation, has been compelled to pursue the twin Green and 

Digital Transformation3  

This thesis adopts a multilevel analytical framework to examine the Japanese automotive 

sector’s response to these imperatives, integrating international climate governance, domestic policy 

reform, and firm-level adaptation  

Chapter 1 establishes the global context by analysing multilateral treaties—most notably the 

Paris Agreement4—and the strategic roles played by maoor economies such as the European Union5, 

the United States6 and ASEAN7 in shaping decarbonization pathways  Particular attention is devoted 

to Japan’s positioning within these dynamics, offering critical insights into the institutional and 

economic framework in which both large corporations and small and medium-sized enterprises 

operate  

Chapter 2 explores Japan’s evolving energy policy from the post-Fukushima reforms8 to the 

most recent Strategic Energy Plans 9   It critically examines how successive administrations—

especially those of Prime Ministers Abe, Suga, and Kishida—have sought to recalibrate the national 

energy mix  This includes a gradual shift toward renewables10, the continued reliance on nuclear 

power11, and the integration of industrial innovation policies aimed at enhancing energy efficiency 

 
1  YU, Haoxuan, et Al , “The critical role of energy transition in addressing climate change at COP28”, Results in 
Engineering, Vol  2, June 2024, pp  102324   
2 BLOKHIN, Andriy, “The 5 countries that produce the most carbon dioxide (CO2)”, Investopedia, February 3, 2025   
3 MUENCH, Stefan, et  Al , “Towards a green and digital future” Publications Office of the European Union, Luxembourg, 
2022  
4 United Nations, The Paris Agreement, in “Un”, 2015, The Paris Agreement | United Nations 
5 European Commission, A Green Deal Industrial Plan for the Net-Zero Age, in “Eur-lex-europa”, February 1, 2023, 
https://eur-lex europa eu/legal-content/EN/TXT/?uri=CELEX:52023DC0062  
6 The White House, “The long-term strategy of the united states: Pathways to Net-Zero Greenhouse Gas Emissions by 
2050”, The United States Department of State and the United States Executive Office of the President, Washington DC, 
November 2021  
7  ASEAN Main Portal, ASEAN STRATEGY FOR CARBON NEUTRALITY, in “Asean”, https://asean org/wp-
content/uploads/2023/08/Brochure-ASEAN-Strategy-for-Carbon-Neutrality-Public-Summary-1 pdf  
8   INCERTI, Trevor, LIPSCY, Phillip, “The Politics of Energy and Climate Change in Japan under Abe: Abenergynomics”, 

Asian Survey, Vol  58(4), 2018, pp  607–34  
9 METI, “Enerugī kihon keikaku”, February 2024  
10 KUMAGAI, Takeo, “Japan's thermal power share to plunge to 30%-40% as renewables double by FY 2040-41”, S&P 
Global Platts, December 17, 2024  
11   Carbonixmedia, “Genshiryoku hatsuden no mirai anzensei to kankyō e no eikyō wo kangaeru”, January 21, 2025   

https://www.un.org/en/climatechange/paris-agreement
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52023DC0062
https://asean.org/wp-content/uploads/2023/08/Brochure-ASEAN-Strategy-for-Carbon-Neutrality-Public-Summary-1.pdf
https://asean.org/wp-content/uploads/2023/08/Brochure-ASEAN-Strategy-for-Carbon-Neutrality-Public-Summary-1.pdf
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and economic resilience12  The discussion highlights the enduring tension between energy security, 

economic growth, and environmental commitments at the heart of Japan’s Green Transformation13  

Subsequently, Chapter 3 investigates the strategic responses of maoor Japanese automakers—

Toyota14, Honda15, and Nissan16—to the dual challenges of climate change and the Digital and Green 

Transformations  Through detailed case studies, such as Toyota City17, N-Van e:18, and Namie Smart 

mobility19, it examines their adoption of electrification, hydrogen technologies, and smart mobility 

solutions as pathways to achieving both environmental responsibility and global competitiveness   

Finally, Chapter 4 turns its focus to SMEs, a vital yet often overlooked component of Japan’s 

green industrial restructuring20  While large corporations lead high-visibility innovation, SMEs are 

increasingly acknowledged as essential actors in advancing sectoral decarbonization21  This chapter 

explores how selected automotive SMEs are adapting to the shift toward electrification and 

sustainability, identifying both the opportunities22—such as new markets for EV components23 and 

access to green supply chains24—and the structural challenges they face25, including limited capital26, 

 
12 METI, “Enerugī kihon keikaku”, February 2024  
13 OHTA, Hiroshi, BARRETT, Brendan, “Politics of climate change and energy policy in Japan: Is green transformation 
likely?”, Earth System Governance, Vol 17, 2023  
14 Nikkei Cross Tech,  “Toyota ga seichō ryōiki nado e 2 chō enchō no tōshi , «ashiba o katameru oiki» to satō shachō”,  
May 9, 2024, https://xtech nikkei com/atcl/nxt/column/18/00001/09251/   
15 SPEICHER, Melanie, “Honda begins Triple Action to Zero”, Sidney Daily News, August 15, 2023  
16 Financial Express, “Nissan to start autonomous mobility services by 2027 in Japan”, in “Financialexpress”, February 
29, 2024, https://www financialexpress com/business/express-mobility-nissan-to-start-autonomous-mobility-services-
by-2027-in-oapan-3409194/ 
17  ITO, Hiroshi, “Toyota as an environmental model City: Is its eco-policy recognized?”, Journal of Sustainable 
Development, Vol  7(2), March 2014   
18 Electric Vehicles Magazine, Honda is launching its new electric N-VAN e starting at $15,500, in “Ev magazine”  June 
13, 2024, https://ev-magazine com/honda-is-launching-its-new-electric-n-van-e-starting-at-15500/ 
19 SATOSHI, Uno, “Naze seikō? Nissan × namiemachi «Nami e sumātomobiriti» ga shinka! E - NV 200 ni taiken shioō& 
genchi shuzai” (Why is it successful? Nissan x Namie Town “Namie Smart Mobility” evolves! Test drive of e -NV200 
and on-site coverage) EVsmart blog, February 3, 2022  
20 Toyota Times, “Public and Private Sectors Team Up on Decarbonization and the Mobility Industry”, November 16, 

2022  
21 Government of Japan, Sekai ni habataku nippon no chūshō kigyō 〜 onrī wan kigyō no sugureta shin gijutsu to, sono 

potensharu, in “Gov-online”, July 2024, https://www gov-online go op/hlo/oa/ouly_2024/ouly_2024-00 html    
22 World Economic Forum, Future Readiness of SMEs and Mid-Sized Companies: A Year on, in “Weforum”, November 
2022,https://www3 weforum org/docs/WEF_Future_Readiness_of_SMEs_and_Mid_Sized_Companies_A_Year_On_20
22 pdf    
23 General Incorporated Foundation Shoko Sogo Research Institute, Jidōsha no EV-ka ni yoru chūshō sapuraiyā e no 
eikyō, in “Shokosoken”, 2022, https://shokosoken or op/shokokinyuu/2022/05/202205_ev pdf   
24  Onestepbeyond, Green Supply Chains: Collaborating with Japanese SMEs on Sustainable Procurement, in 
“Onestepbeyond”, January 5, 2025, Green Supply Chains: Collaborating with Japanese SMEs on Sustainable 

Procurement | One Step Beyond 株式会社 
25  YAMAGUCHI, Yohei, “Chūshōkigō o torimaku fukakuoitsusei” (Uncertainty surrounding small and medium-sized 
enterprises) Japan Policy Finance Corporation Journal, No 64, August 2024   
26  FasterCapital, The challenges of raising venture capital for SME businesses, in  “Fastercapital”, April 7, 2025, 
https://fastercapital com/content/The-challenges-of-raising-venture-capital-for-SME-businesses html 

https://xtech.nikkei.com/atcl/nxt/column/18/00001/09251/
https://www.financialexpress.com/business/express-mobility-nissan-to-start-autonomous-mobility-services-by-2027-in-japan-3409194/
https://www.financialexpress.com/business/express-mobility-nissan-to-start-autonomous-mobility-services-by-2027-in-japan-3409194/
https://ev-magazine.com/honda-is-launching-its-new-electric-n-van-e-starting-at-15500/
https://www.gov-online.go.jp/hlj/ja/july_2024/july_2024-00.html
https://www3.weforum.org/docs/WEF_Future_Readiness_of_SMEs_and_Mid_Sized_Companies_A_Year_On_2022.pdf
https://www3.weforum.org/docs/WEF_Future_Readiness_of_SMEs_and_Mid_Sized_Companies_A_Year_On_2022.pdf
https://shokosoken.or.jp/shokokinyuu/2022/05/202205_ev.pdf
https://onestepbeyond.co.jp/blogs/green-supply-chains-collaborating-with-japanese-smes-on-sustainable-procurement/#:~:text=This%20article%20delves%20into%20how%20Japanese%20SMEs%20are,form%20synergetic%20partnerships%20that%20reinforce%20sustainable%20procurement%20goals.
https://onestepbeyond.co.jp/blogs/green-supply-chains-collaborating-with-japanese-smes-on-sustainable-procurement/#:~:text=This%20article%20delves%20into%20how%20Japanese%20SMEs%20are,form%20synergetic%20partnerships%20that%20reinforce%20sustainable%20procurement%20goals.
https://fastercapital.com/content/The-challenges-of-raising-venture-capital-for-SME-businesses.html


3 
 

technological obsolescence27, and skills shortages28  Drawing on policy documentation, the analysis 

also highlights the role of institutional support—such as METI’s business restructuring subsidies29, 

workforce retraining programs 30 , and regional green innovation clusters 31 —in enabling SME 

engagement in the energy transition  By focusing on real-world SMEs case studies, such us JST 

Corporation32  and Shinko Kogyo Corporation33 , the chapter extracts transferable lessons for the 

broader SME landscape, elucidating how these firms are contributing to Japan’s national carbon 

neutrality and industrial automotive revitalization strategies  

 

  

 
27 M&A Capital Partners, Chūshōkigō no kadai to wa? Omona mondaiten to kokonotsu no kaiketsusaku, in “Ma-cp”, 
January 14, 2025, https://www ma-cp com/about-ma/challenges-of-smes/  
28 Economic and Social Commission for Asia and the Pacific, “Advancing the Green Transition of SMEs: Insights for 
SME development agencies to support sustainability practices and reporting”, Studies in Trade, Investment and Innovation, 
No 100, December 2024  
29 METI, “Gurīn inobēshon kikin”  
30 METI, “Saitō keizai sangyō daioin no kakugi kōki-sha kaiken no gaiyō”, March 26, 2024  
31 METI, “GX oitsugen ni muketa kihon hōshin  kongo 10 nen wo misueta rōdo mappu”,  February, 2023  
32  JST Corporation, Kabushikigaisha JST, in “City kumagaya”, March 27, 2025, 
https://www city kumagaya lg op/about/kouhou/shiho/reiwa7nendo/2025 -4 files/2025 4 29-32 pdf  
33 Shinko Kogyo Corporation, Kaisha gaiyō, in “Kogyo shinko”, http://www kogyo shinko-grp co op/company/  

https://www.ma-cp.com/about-ma/challenges-of-smes/
https://www.city.kumagaya.lg.jp/about/kouhou/shiho/reiwa7nendo/2025-4.files/2025.4.29-32.pdf
http://www.kogyo.shinko-grp.co.jp/company/
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CHAPTER 1 

The Energy Transition in a Global Framework 

 

1.1 European Union Initiatives  

A key starting point for analysing European policies on energy transition is the Paris Agreement, 

which entered into force on November 4, 2016  This is a legally binding international treaty adopted 

in 2015 by 196 countries (including the Member States of the European Union) within the framework 

of the United Nations Conference on Climate Change (COP21)34  The Agreement sets forth long-

term goals aimed at: 

• Significantly cutting greenhouse gas emissions, keeping the global temperature increase well 

below 2°C above pre-industrial levels, and continuing efforts to limit it to 1 5°C 35; 

• Periodically assessing collective progress toward fulfilling the Agreement’s oboectives 36; 

• Providing financial support to developing countries to curb and drastically reduce emissions  

Investments are critical for adapting to climate change, given the substantial resources 

required to counter the harmful effects of an evolving climate37  

The treaty constitutes a turning point in international environmental negotiations because, for 

the first time, a binding arrangement involves all nations in the fight against global warming and the 

adoption of measures to tackle its repercussions38  Although cities, regions, and local authorities are 

not formally included in the Agreement, it recognizes their role as co-protagonists in addressing the 

climate crisis, encouraging them to intensify efforts to cut emissions and promote cooperation on a 

regional and international scale39   

In 2023, on the occasion of COP28 in Dubai, the first “stocktake” of progress under the 

Agreement was completed  Governments reaffirmed the urgency of accelerating the shift away from 

fossil fuels toward renewables—such as solar and wind power—and emphasized the need for 

concrete engagement in the next cycle of climate actions to be implemented by 203040  As a result, 

 
34 United Nations Framework Convention on Climate Change, The Paris Agreement, in “Unfccc”, 2015, 
https://unfccc int/process-and-meetings/the-paris-agreement   
35 United Nations, The Paris Agreement, in “Un”, 2015, The Paris Agreement | United Nations  
36 Ibidem. 
37 United Nations Framework Convention on Climate Change, The Paris Agreement, in “Unfccc”, 2015, 
https://unfccc int/process-and-meetings/the-paris-agreement   
38 Ibidem. 
39 BALOCCO, Veronica, “Accordo sul clima di Parigi: che cos’è, cosa chiede, come sta evolvendo”, ESG 360, June 5, 2024  
40  European Commission, L'UE alla conferenza COP28 sui cambiamenti climatici , in “Commission europa”, 
https://commission europa eu/strategy-and-policy/priorities-2019-2024/european-green-deal/climate-action-and-green-
deal/eu-un-climate-change-conference/eu-cop28-climate-change-conference_it        

https://unfccc.int/process-and-meetings/the-paris-agreement
https://unfccc.int/process-and-meetings/the-paris-agreement
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/climate-action-and-green-deal/eu-un-climate-change-conference/eu-cop28-climate-change-conference_it
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/climate-action-and-green-deal/eu-un-climate-change-conference/eu-cop28-climate-change-conference_it
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nations around the world have initiated processes to advance international regulation to support and 

strengthen their industrial structures41  

Between 2017 and 2018, however, Europe recorded only a marginal decrease in emissions—

about 0 7%—while global energy demand outpaced the growth of renewable sources, causing an 

overall increase in environmental impact42  In 2019, the European Parliament declared a climate 

emergency43, and given that the continent contributes for around 10% of the planet’s air pollution, the 

need arose to set a long-term target and to craft an effective strategy for achieving climate neutrality 

by mid-century44   

With this ambitious goal in mind, the 27 Member States have committed to making the EU 

the first climate-neutral continent by 2050, establishing an interim target of at least a 55% cut by 2030 

compared to 1990 levels  These oboectives, enshrined in the first European Climate Law of 2021, 

represent legal obligations that pave the way for new opportunities in innovation, investment, and oob 

creation45  

In this context, among the EU’s key initiatives that build on the Paris Agreement, the European 

Green Deal stands out   

In December 2019, Ursula von der Leyen assumed the presidency of the European 

Commission and endorsed these political measures 46   The aim is to reconcile environmental 

considerations with economic growth and carbon neutrality  47   

Under the legal framework shaped by the Green Deal, one of the most noteworthy elements 

for this discussion is the Industrial Plan, conceived to enhance the competitiveness of the EU’s 

manufacturing base  The plan rests on four foundational pillars:  

1- A predictable and streamlined regulatory environment 

2- Faster access to finance 

3- Improvement of skills 

4- Open trade to ensure resilient supply chains 

 
41  The Government of Japan, The Long-Term Strategy under the Paris Agreement, in “Unfccc”, 2021, 
https://unfccc int/sites/default/files/resource/Japan_LTS2021 pdf    
42  World Economic Forum, “How can the EU hit net-zero emissions?”, July 18, 2019  
43 European Parliament, “Green Deal: key to a climate-neutral and sustainable EU”, June 22, 2022  
44 World Economic Forum, “How can the EU hit net-zero emissions?”, July 18, 2019  
45  European Commission, Green Deal europeo – Raggiungere i nostri obiettivi, in “Ec europa”, 2021, 
https://ec europa eu/commission/presscorner/api/files/attachment/869820/EGD_brochure_IT pdf pdf     
46 Ibidem. 
47 Ibidem. 

https://unfccc.int/sites/default/files/resource/Japan_LTS2021.pdf
https://ec.europa.eu/commission/presscorner/api/files/attachment/869820/EGD_brochure_IT.pdf.pdf
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The first pillar seeks to institute a more flexible and future-proof regulatory environment while 

ensuring an adequate supply of raw materials and low-cost renewable energy for users  This pillar, in 

turn, incorporates three initiatives48   

The Net-Zero Industry Act aims to strengthen the EU’s production capacity for technologies 

critical to the clean energy shift—those with extremely low, zero, or even negative greenhouse gas 

emissions during their operation  These include solar panels, batteries, electrolysers, and wind turbine 

blades  The ultimate goal is to meet 40% of the annual demand for such devices by 203049  The 

legislation also facilitates the spread of these innovations throughout the Single Market—an 

especially important aspect for European start-ups and SMEs50    

The Critical Raw Materials Act helps ensure the EU’s access to a secure, affordable, and 

sustainable supply of essential raw materials, while also expanding Europe’s domestic production 

capacity for these resources  Notable examples are lithium, cobalt, and nickel (used to make batteries), 

gallium (employed in solar panel manufacturing), raw boron (used in wind technologies), and 

titanium and tungsten (for space and military defence applications) 51   The regulation also 

encompasses measures to reinforce international engagement in establishing mutually beneficial 

partnerships with third countries —on which Europe remains highly dependent to this day— and to 

foster high-quality employment and growth within the circular economy52   

The reform of electricity market is designed  to boost the use of renewables and protect 

consumers from excessive price volatility 53   Among other things, it introduces a new system of 

application that assigns a central role to the Agency for the Cooperation of Energy Regulators 

(ACER)54  This would allow ACER to investigate cross-border cases that have maoor implications for 

energy markets  

The policy also encourages broader data sharing among relevant authorities, improves market 

transparency through the creation of a price assessment mechanism and a reference index for liquefied 

natural gas (LNG), and enables more rigorous enforcement of regulations for businesses from third 

countries, which will be required to appoint a representative within the EU55   

 
48 European Commission, “Questions and Answers: Green Deal Industrial Plan for the Net-Zero Age”, February 1, 2023  
49 European Commission, “Questions and Answers: The Net-Zero Industry Act and the European Hydrogen Bank”, March 
16, 2023  
50 European Commission, A Green Deal Industrial Plan for the Net-Zero Age, in “Eur-lex-europa”, 2023, https://eur-
lex europa eu/legal-content/EN/TXT/?uri=CELEX:52023DC0062  
51 European Commission, European Critical Raw Materials Act, in “Europarl europa”,2023, 
https://www europarl europa eu/RegData/etudes/BRIE/2023/747898/EPRS_BRI(2023)747898_EN pdf    
52 Ibidem. 
53 Ibidem. 
54 European Commission, A Green Deal Industrial Plan for the Net-Zero Age, in “Eur-lex-europa”, 2023, https://eur-
lex europa eu/legal-content/EN/TXT/?uri=CELEX:52023DC0062  
55 Ibidem. 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52023DC0062
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52023DC0062
https://www.europarl.europa.eu/RegData/etudes/BRIE/2023/747898/EPRS_BRI(2023)747898_EN.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52023DC0062
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52023DC0062
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The second pillar centres on accelerating investments and funding for the production of clean 

technologies in Europe   

As part of its competition policy, the European Commission is committed to maintaining fair 

conditions in the Single Market while simplifying access to essential state aid for advancing the green 

and digital transition in Member States  To this end, in 2023, it updated the Temporary Crisis and 

Transition Framework for State aid56 and revised the General Block Exemption Regulation57, aligning 

them with the Green Deal’s oboectives58  

In this sphere, the Commission has outlined its plans to utilize existing EU funds to finance 

innovation, production, and the deployment of clean technologies59   

REPowerEU is a fund created to phase out imports of Russian fossil fuels  This initiative was 

launched in response to the difficulties and disruptions in the global energy market caused by Russia’s 

invasion of Ukraine60  

The InvestEU fund plays a pivotal role in bolstering sustainability practices among public and 

private investors, as well as among prooect promoters  It sets standards for tracking climate-related 

investments and for evaluating environmental and social impact61  

Lastly, the Innovation Fund is one of the world’s largest climate financing programs 

specifically geared toward energy and industry  Its goal is to bring to market solutions that will 

decarbonize European industry and steer it toward carbon neutrality while maintaining 

competitiveness62  

The third pillar targets improving skills and training a European workforce that is adept at 

meeting the demands of the green transition 63 , since the productivity of industries and the 

achievement of net-zero emissions depend on retaining and attracting qualified workers64  

 
56 European Commission, “Aiuti di Stato: la Commissione adotta un quadro temporaneo di crisi e transizione per sostenere 
ulteriormente la transizione verso un'economia a zero emissioni nette”, March 9, 2023  
57 European Commission, “Aiuti di Stato: la Commissione modifica le norme generali di esenzione per categoria per 
agevolare e accelerare ulteriormente le transizioni verde e digitale”, March 9, 2023  
58 European Commission, “Aiuti di Stato: la Commissione adotta un quadro temporaneo di crisi e transizione per sostenere 
ulteriormente la transizione verso un'economia a zero emissioni nette”, March 9, 2023  
59 European Commission, Le azioni di REPowerEU, in “Ec europa”, 2022, 
https://ec europa eu/commission/presscorner/api/files/attachment/872716/FS%20RePower%20EU%20Actions_IT pdf p

df  
60 Ibidem. 
61  European Commission, The European Green Deal Investment Plan and Just Transition Mechanism explained, in 
“Ec europa”, 2020, https://ec europa eu/commission/presscorner/detail/en/qanda_20_24    
62  European Commission, What is the Innovation Fund?, in “Climate ec europa”, https://climate ec europa eu/eu-
action/eu-funding-climate-action/innovation-fund/what-innovation-

fund_en#:~:text=The%20Innovation%20Fund%20is%20the%20EU%20fund%20for,transition%20to%20climate%20ne
utrality%20while%20fostering%20its%20competitiveness    
63 European Commission, A Green Deal Industrial Plan for the Net-Zero Age, in “Eur-lex-europa”, 2023, https://eur-
lex europa eu/legal-content/EN/TXT/?uri=CELEX:52023DC0062  
64 Ibidem. 

https://ec.europa.eu/commission/presscorner/api/files/attachment/872716/FS%20RePower%20EU%20Actions_IT.pdf.pdf
https://ec.europa.eu/commission/presscorner/api/files/attachment/872716/FS%20RePower%20EU%20Actions_IT.pdf.pdf
https://ec.europa.eu/commission/presscorner/detail/en/qanda_20_24
https://climate.ec.europa.eu/eu-action/eu-funding-climate-action/innovation-fund/what-innovation-fund_en#:~:text=The%20Innovation%20Fund%20is%20the%20EU%20fund%20for,transition%20to%20climate%20neutrality%20while%20fostering%20its%20competitiveness
https://climate.ec.europa.eu/eu-action/eu-funding-climate-action/innovation-fund/what-innovation-fund_en#:~:text=The%20Innovation%20Fund%20is%20the%20EU%20fund%20for,transition%20to%20climate%20neutrality%20while%20fostering%20its%20competitiveness
https://climate.ec.europa.eu/eu-action/eu-funding-climate-action/innovation-fund/what-innovation-fund_en#:~:text=The%20Innovation%20Fund%20is%20the%20EU%20fund%20for,transition%20to%20climate%20neutrality%20while%20fostering%20its%20competitiveness
https://climate.ec.europa.eu/eu-action/eu-funding-climate-action/innovation-fund/what-innovation-fund_en#:~:text=The%20Innovation%20Fund%20is%20the%20EU%20fund%20for,transition%20to%20climate%20neutrality%20while%20fostering%20its%20competitiveness
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52023DC0062
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52023DC0062
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In particular, the Commission has proposed the establishment of Net-Zero Industry Academies 

designed to facilitate the implementation of professional training and retraining curricula in strategic 

industries  At the same time, consideration is being given to an approach that recognizes actual 

operational competencies alongside traditional methods based on formal certifications 65  Moreover, 

it has been deemed essential to present a proposal for the recognition of qualifications held by 

nationals from non-EU countries to ease their entry into the EU labour market in priority sectors66  

The Commission will also promote greater coordination between public and private funding 

for skills development by encouraging additional investment in training  Among the measures 

envisaged are raising the ceiling for state aid allocated to training for SMEs under the General Block 

Exemption Regulation and recognizing corporate training expenditures as investments rather than 

costs in company balance sheets67  

The fourth and final pillar focuses on global cooperation and the role of commerce in 

advancing environmental sustainability, honouring the principles of fair competition and open trade  

This approach rests on the commitments negotiated with the EU’s international partners and on the 

prerogatives of the World Trade Organization (WTO)68  

To support this transition, the Commission intends to keep expanding its network of free trade 

agreements and other collaborative mechanisms, while at the same time protecting the Single Market 

from unfair commercial practices69  

In pursuing these oboectives, the EU seeks to ensure a level playing field both within Europe 

and internationally, with the goal of creating a conducive environment for strategic industries such as 

hydrogen, chemicals, biotechnology, and nanotechnology70  

Overall, the Green Deal Industrial Plan is designed to streamline processes, hasten incentives, 

and align the investments needed to maintain Europe’s competitiveness and appeal as a hub for net -

zero industry  This ooint effort by the EU and its Member States sends a strong signal to the business 

sector, while simultaneously accelerating both the energy and digital transitions71  

After outlining the principal EU policies on decarbonization, it is crucial to look at the bilateral 

dynamics between Europe and Japan, two key G7 players in the fight against climate change  

 
65 Ibidem. 
66 Ibidem. 
67 Ibidem. 
68 Ibidem. 
69 Ibidem. 
70 European Commission, “Questions and Answers: Green Deal Industrial Plan for the Net-Zero Age”, February 1, 2023  
71 European Commission, A Green Deal Industrial Plan for the Net-Zero Age, in “Eur-lex-europa”, 2023, https://eur-
lex europa eu/legal-content/EN/TXT/?uri=CELEX:52023DC0062  

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52023DC0062
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52023DC0062
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Both entities share a wide range of ambitions related to a sustainable, circular, and carbon-

neutral economy 72   Topics such as connectivity and the dual (green and digital) transition are 

fundamental pillars of an evolving partnership 73   Indeed, both governments operate under the 

umbrella of the United Nations Framework Convention on Climate Change and are committed to 

implementing the Paris Agreement74   

In this regard, cooperation has been formalized through the Green Alliance, adopted at the 

twenty-seventh bilateral summit in May 2021  This arrangement commits Brussels and Tokyo to 

working together to foster a climate-neutral, biodiversity-friendly, and circular economy in order to 

achieve green growth and net-zero greenhouse gas emissions by 205075   

The Green Alliance has the potential to stand out as the principal driver in the partnership 

between these two actors  It facilitates consensus on shared priorities, designates the agencies 

responsible for specific areas of collaboration, involves private-sector entities as well as third 

countries, and defines other key elements necessary to enhance ooint efforts76  

The policy strategy also highlights five priority areas: the energy transition, environmental 

protection, regulatory and trade collaboration, research and development, and sustainable finance 77  

Within the scope of the energy transition, special attention is placed on adopting low-emission 

technologies, such as renewables, green hydrogen, and carbon capture and storage (CCS) solutions78   

To this end, in December 2022, the two governments signed a Memorandum of Cooperation 

on Hydrogen to drive innovation and set up an international market that is transparent and guided by 

agreed-upon rules, free from trade or investment distortions—thus contributing to both the green 

transition and energy security79  

The memorandum identifies several areas in which government bodies, industrial 

stakeholders, research institutes, and local authorities in both countries are encouraged to collaborate  

These include setting up policies, regulations, incentives, and subsidies—also at the international 

level—to advance shared standards and certifications; exchanging best practices from research, 

advancement, application, and demonstration prooects on renewable and low-carbon hydrogen; 

 
72 LUNGU, Andrei, Developing the EU-Japan Strategic Partnership, RISAP, January 30, 2023  
73 PACHECO PARDO, Ramon, PEJŠOVÁ, Eva, “Deepening EU-Japan cooperation”, European Parliament, January 2024  
74 MOFA: “Nichi EU senryaku teki pātonāshippu kyōtei”, December 19, 2024  
75 Eu-Japan Centre for Industrial Cooperation, Report on the EU-Japan Green Transition Business, in “Eu-oapan”, 2022, 
https://www eu-oapan eu/sites/default/files/presentations/docs/Report_on_GreenTransition_2022_0514 pdf    
76 PACHECO PARDO, Ramon, PEJŠOVÁ, Eva, “Deepening EU-Japan cooperation”, European Parliament, January 2024  
77 Directorate-General for Climate Action, “The EU and Japan commit to a new Green Alliance to work towards climate 
neutrality”, Climate Action, May 27, 2021  
78  Delegation of the European Union to Japan, Trade and Investment Relations/EU–Japan Policy Dialogues, in 
“Eeas europa”, 2024, https://www eeas europa eu/oapan/european-union-and-oapan-trade-and-investment-relations-eu-
oapan-policy-dialogues_en?s=169   
79  European Commission, EU and Japan step up cooperation on hydrogen, in “Ec europa”, 2022, 
https://ec europa eu/commission/presscorner/api/files/document/print/en/ip_22_7322/IP_22_7322_EN pdf    

https://www.eu-japan.eu/sites/default/files/presentations/docs/Report_on_GreenTransition_2022_0514.pdf
https://www.eeas.europa.eu/japan/european-union-and-japan-trade-and-investment-relations-eu-japan-policy-dialogues_en?s=169
https://www.eeas.europa.eu/japan/european-union-and-japan-trade-and-investment-relations-eu-japan-policy-dialogues_en?s=169
https://ec.europa.eu/commission/presscorner/api/files/document/print/en/ip_22_7322/IP_22_7322_EN.pdf
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launching multilateral initiatives to assist other nations; and improving skills through education, 

retraining, and professional development programs80  

In July 2023, Brussels and Tokyo initiated an additional security dialogue centred on the LNG 

supply chain, prompted by Russia’s invasion of Ukraine81  During the initial stages of the conflict, 

Japan redirected several shipments of natural gas toward Europe82  As two of the biggest importers 

of liquefied natural gas worldwide, the partners aim to tighten their relationship in this strategic sector 

while simultaneously reducing methane emissions in line with the Global Methane Pledge (GMP) 83  

This initiative, introduced by the European Union and the United States at COP26 and ooined by a 

large number of countries, had 159 participants as of January 202584  

Collaboration between the two governments is especially significant for the economic and 

industrial domains, the most prominent and advanced dimensions of their partnership85   

Japan ranks as the EU’s seventh-largest export market, while the EU is Tokyo’s third main 

trade partner—behind only China and the United States86  In 2023, approximately 93% of bilateral 

trade in goods across the two regions was concentrated in the industrial domain87  

Within this context, the Strategic Partnership Agreement (SPA) and the Economic Partnership 

Agreement (EPA)—both signed in 2018—represent landmark milestones  

 The SPA provides a comprehensive structure that bolsters collaboration at a global level, 

promoting industrial integration in fields of mutual interest such as innovation, climate change, 

sustainability, and industry standards88    

Article 17(1) of the SPA underscores this commitment, stating:  

 

“The Parties shall promote industrial cooperation to improve the competitiveness of their enterprises. 

To this end, they shall enhance the exchange of views and best practices on their respective industrial 

 
80 METI, “Memorandum of Cooperation on Hydrogen Between the Ministry of Economy, Trade and Industry of Japan 

and the European Commission, on Behalf of the European Union”, 2022   
81 Directorate-General for Energy, “EU and Japan to reinforce energy cooperation through a dedicated dialogue on global 
LNG architecture” ,Energy, July 18, 2023  
82 PACHECO PARDO, Ramon, PEJŠOVÁ, Eva, “Deepening EU-Japan cooperation”, European Parliament, January 2024  
83 Directorate-General for Energy, “EU and Japan to reinforce energy cooperation through a dedicated dialogue on global 
LNG architecture”, Energy, July 18, 2023   
84  Global Methane Pledge, About the Global Methane Pledge, in “Globalmethanepledge”, 
https://www globalmethanepledge org/    
85 LUNGU, Andrei, Developing the EU-Japan Strategic Partnership, RISAP, January 30, 2023  
86  European Union External Action, EU-Japan Trade and Investment Relations/EU-Japan Policy Dialogues, in 
“Eeas europa”, 2024, https://www eeas europa eu/oapan/european-union-and-oapan-trade-and-investment-relations-eu-
oapan-policy-dialogues_en?s=169   
87  European Commission, EU trade relations with Japan. Facts, figures and latest developments, in 
“Policy trade ec europa”,https://policy trade ec europa eu/eu-trade-relationships-country-and-region/countries-and-
regions/oapan_en   
88  European Parliament, The EU-Japan Strategic Partnership Agreement (SPA), in “Europarl europa”, 
https://www europarl europa eu/RegData/etudes/BRIE/2018/630323/EPRS_BRI(2018)630323_EN pdf    

https://www.globalmethanepledge.org/
https://www.eeas.europa.eu/japan/european-union-and-japan-trade-and-investment-relations-eu-japan-policy-dialogues_en?s=169
https://www.eeas.europa.eu/japan/european-union-and-japan-trade-and-investment-relations-eu-japan-policy-dialogues_en?s=169
https://policy.trade.ec.europa.eu/eu-trade-relationships-country-and-region/countries-and-regions/japan_en
https://policy.trade.ec.europa.eu/eu-trade-relationships-country-and-region/countries-and-regions/japan_en
https://www.europarl.europa.eu/RegData/etudes/BRIE/2018/630323/EPRS_BRI(2018)630323_EN.pdf
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policies in areas such as innovation, climate change, energy efficiency, standardisation, corporate 

social responsibility, and the improvement of the competitiveness of and support for the 

internationalisation of small- and medium-sized enterprises”89  

 

The EU and Japan work together to reinforce a rules-based multilateral trading system through 

the WTO, while also facilitating implementation of the Paris Agreement and the achievement of its 

linked oboectives90  

Through the EPA, one of the world’s largest advanced free-trade areas has been created, 

covering roughly one-third of global trade and giving businesses from both parties the chance to 

expand into an entirely new market91  The agreement also introduces specific measures to ease the 

operations of small and medium-sized enterprises and sets high standards for labour, safety, 

environmental protection, sustainable development, and consumer rights92  

In the area of green growth, a particularly relevant legal reference within the agreement itself 

underscores the two governments’ shared commitment93  This is contained in Article 16 4(4), which 

stipulates: 

 

“The Parties shall cooperate to promote the positive contribution of trade to the transition to low 

greenhouse gas emissions and climate-resilient development. The Parties commit to working together 

to take actions to address climate change towards achieving the ultimate objective of the UNFCCC 

and the purpose of the Paris Agreement”94  

 

Regarding industrial policy, the two governments have long carried out ooint initiatives using 

a variety of instruments  Notable among these is the EU-Japan Centre for Industrial Cooperation, 

founded in 1987 and currently operated as a ooint venture by the European Commission’s Directorate-

 
89 European Union, Strategic Partnership Agreement between the European Union and its Member States, of the one part, 
and Japan, of the other part, in “Eur-lex europa”, https://eur-lex europa eu/legal-
content/EN/TXT/?uri=LEGISSUM%3A4359401   
90 European Union External Action, EU-Japan Strategic Partnership Agreement (SPA), in “Eeas europa”, 2019, 
https://www eeas europa eu/node/57491_en      
91 MOFA, “Hi īyū keizai renkei kyōtei”, June 2024   
92  European Commission, EU-Japan trade agreement enters into force , in “Ec europa”, 2019, 
https://ec europa eu/commission/presscorner/detail/en/ip_19_785   
93 European Union External Action, EU-Japan Trade and Investment Relations/EU-Japan Policy Dialogues, in 

“Eeas europa”, 2024, https://www eeas europa eu/oapan/european-union-and-oapan-trade-and-investment-relations-eu-
oapan-policy-dialogues_en?s=169   
94 European Commission, Agreement between the European Union and Japan for an Economic Partnership , in “Eur-
lex europa”,2018,https://eur-lex europa eu/legal-content/EN/TXT/PDF/?uri=CELEX:02018A1227(01)-
20220201&from=EN#bm762level1   

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=LEGISSUM%3A4359401
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=LEGISSUM%3A4359401
https://www.eeas.europa.eu/node/57491_en
https://ec.europa.eu/commission/presscorner/detail/en/ip_19_785
https://www.eeas.europa.eu/japan/european-union-and-japan-trade-and-investment-relations-eu-japan-policy-dialogues_en?s=169
https://www.eeas.europa.eu/japan/european-union-and-japan-trade-and-investment-relations-eu-japan-policy-dialogues_en?s=169
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:02018A1227(01)-20220201&from=EN#bm762level1
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:02018A1227(01)-20220201&from=EN#bm762level1
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General for Internal Market, Industry, Entrepreneurship and SMEs (DG GROW) and Japan’s Ministry 

of Economy, Trade and Industry (METI)95   

One of the Centre’s principal oboectives is decarbonization, pursued specifically through three key 

actions  

  The first relates to green business cooperation in areas such as renewables, energy efficiency, 

and low-carbon mobility  The aim is to encourage a form of collaboration that merges the best of 

European and Japanese technologies, skills, and know-how across start-ups, SMEs, and well-

established large companies96  To achieve this, the Centre has mobilized tools like the Enterprise 

Europe Network 97 , the European Cluster Collaboration Platform 98 , and the JETRO J-Bridge 

Europe—an enterprise platform that supports collaboration between Japanese firms and foreign start-

ups and companies on zero-carbon solutions99   

 The second initiative concerns trade engagement with third markets, including ASEAN, 

Africa, and Latin America  This offers multiple opportunities for the green transition, such as the 

adoption of cutting-edge technologies, entrepreneurship, innovation financing, market expansion, and 

improved legal and regulatory frameworks in third countries  Collaboration between European and 

Japanese firms can generate positive global impacts in these areas100  

Finally the third relates to Synergy among industrial clusters, regions, prefectures, and cities 

in the EU and Japan, where businesses—especially SMEs—are grouped by sector or geography  

These ecosystems are essential for both Brussels and Tokyo in facilitating the twin transition  They 

are also particularly relevant for third countries, since they promote risk-sharing among firms and the 

efficient use of scarce resources such as capital and entrepreneurial skills101  

 
95 EU-Japan News, “EU-Japan Business Collaborations in third market”, Vol 19(4), December 2019  
96  DE TAXIS DU POËT, Philippe, “Big Green Opportunity for EU–Japan Industrial Cooperation”, EU-Japan News, 
Vol 19(2), June 2021  
97 The world's largest support network for small and medium-sized enterprises with international ambitions  (Enterprise 
Europe Network, About the Enterprise Europe Network, in “Een ec europa”, https://een ec europa eu/about-enterprise-
europe-network)  
98 The oboective is to enhance the competitiveness and sustainability of European industrial ecosystems, with a particular 

focus on SMEs, by promoting improvements in productivity, innovation, internationalization, and resource efficiency  
(European Union, ECCP: European Cluster Collaboration Platform, in “Circulareconomy europa”, 
https://circulareconomy europa eu/platform/en/dialogue/existing-eu-platforms/eccp-european-cluster-collaboration-
platform) 
99 Japan External Trade Organization, J-Bridge Business Platform Europe launched!, in “Jetro go”, 2021, 
https://www oetro go op/germany/topics/_471710 html#:~:text=J-

Bridge%20Business%20Platform%20Europe%20launched%21%20We%20are%20inviting,to%20facilitate%20coopera
tion%20between%20Japanese%20and%20foreign%20companies  
100  DE TAXIS DU POËT, Philippe, “Big Green Opportunity for EU–Japan Industrial Cooperation”, EU-Japan News, 
Vol 19(2), June 2021  
101 Ibidem. 
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https://een.ec.europa.eu/about-enterprise-europe-network
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These Centre-led activities are expected to support the creation of climate-neutral, clean, 

circular, and resource-efficient economies, all of which foster green growth102   

In conclusion, industry plays a pivotal role in combating climate change and promoting 

sustainable development, while simultaneously serving as a driver of competitiveness and innovation 

for the modernization of economic systems in both Europe and Japan103   

Ultimately, the European Union remains a central player in international efforts to tackle 

climate change  Through its active involvement in the Paris Agreement, its internal decarbonization 

initiatives, and its bilateral partnership with strategic allies such as Tokyo, the EU continues to stand 

as a leading example of climate action and the transition toward a sustainable economy104  

 

1.2 The Role of the United States 

After examining Europe’s approach to energy transition, it is now crucial to focus on the role of the 

United States  

 In 2021, the U S  government reooined the Paris Agreement, committing to cut net greenhouse 

gas emissions by 50–52% by 2030, and launched the Global Methane Pledge105, aiming to reduce 

anthropogenic methane emissions by 30% by 2030 compared to 2020 levels  This initiative is 

presented as the fastest way to limit global temperature rise to 1 5°C while simultaneously delivering 

important benefits in terms of energy and food security, health, and development106  

That same year, the United States drafted a long-term climate strategy outlining various 

approaches to meet the obligations undertaken   

The Long-term Strategy of The United States seeks to achieve several key oboectives, 

including a 100% carbon-free electrical grid by 2035 and zero-emission vehicles accounting for 50% 

of sales by 2030  It also focuses on improving energy efficiency across all economic areas and 

promoting electrification in transportation, buildings, and industry107  

The ultimate aim is to replace conventional fuels with zero-emission alternatives in fields that 

require high energy density, such as certain industries and modes of transportation  The strategy also 

 
102 Ibidem. 
103 PACHECO PARDO, Ramon, PEJŠOVÁ, Eva, “Deepening EU-Japan cooperation”, European Parliament, January 2024  
104 BALOCCO, Veronica, “Accordo sul clima di Parigi: che cos’è, cosa chiede, come sta evolvendo”, ESG 360, June 5, 
2024  
105 The White House, “The long-term strategy of the united states: Pathways to Net-Zero Greenhouse Gas Emissions by 
2050”, The United States Department of State and the United States Executive Office of the President, Washington DC, 

November 2021  
106 U S  Department of State, “Global Methane Pledge: From Moment to Momentum”, November 17, 2022  
107 The White House, “The long-term strategy of the united states: Pathways to Net-Zero Greenhouse Gas Emissions by 
2050”, The United States Department of State and the United States Executive Office of the President, Washington DC, 
November 2021  
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provides for the adoption of CCS systems to lower industrial emissions and for the development of 

technologies to remove CO₂ from the atmosphere108   

In terms of investment, the Inflation Reduction Act (IRA) of 2022 and the Bipartisan 

Infrastructure Law (BIL) of 2021 reflect a historic financial commitment exceeding $430 billion  

These funds are intended to modernize the U S  energy grid, support production along the entire clean-

energy supply chain, and offer loans and guarantees for a broad spectrum of sustainable 

technologies109  

Concerning the transportation sector—which still accounts for the largest share of direct 

energy-related carbon outputs in the United States—these incentives will achieve, by 2030, an 

estimated 19–24% reduction in pollutants compared to 2005 levels, paving the way toward zero-

emission vehicles110   Furthermore, it is expected that the proportion of zero-emission light-duty 

vehicle sales will reach 49–65% by 2030, up from around 8% today111   

Thanks to these incentives, about 1 2 million electric vehicles entered the U S  market in 2023, 

representing 7 6% of total sales, an increase from 5 9% in 2022112  These figures remained stable 

through the end of the year, with a record-breaking fourth quarter of 317,000 vehicles sold, amounting 

to 8 1% of the total—40% above the fourth quarter of 2022113  

As a result, gasoline demand dropped by 21% compared to 2022 levels  This decline was 

driven by electrification as well as fuel-economy and greenhouse gas standards that ensure new 

gasoline- and diesel-powered vehicles become more efficient114  

In 2023, the Biden-Harris administration presented the first National Innovation Pathway, an 

integrated plan to speed up clean-energy technological breakthroughs in line with the aforementioned 

long-term strategy115  

In 2024, following a review, the same administration drafted the second National Innovation 

Pathway Report116 , defining new national oboectives for decarbonizing key sectors, for instance, 

transportation, industry, buildings, and manufacturing  At the same time, it updated approaches for 

 
108 The White House,  “National Innovation Pathway of the United States”, April 2023  
109 The White House, “Accelerating Clean Energy Technologies Under the Biden-⁠Harris Administration”, October 3, 2024  
110  U S  Department of Energy, Investing in American Energy, in “Energy”,2023, 
https://www energy gov/sites/default/files/2023-08/DOE%20OP%20Economy%20Wide%20Report_0 pdf    
111 Ibidem. 
112 CoxAutomotive, “A Record 1 2 Million EVs Were Sold in the U S  in 2023, According to Estimates from Kelley Blue 
Book”, March 20, 2024  
113 BIRD, Lori, WOMBLE, Joseph, “State of the US Clean Energy Transition: Recent Progress, and What Comes Next”, 

World Resources Institute, February 7, 2024  
114  U S  Department of Energy, Investing in American Energy, in “Energy”,2023, 
https://www energy gov/sites/default/files/2023-08/DOE%20OP%20Economy%20Wide%20Report_0 pdf   
115 The White House, “Accelerating Clean Energy Technologies Under the Biden-⁠Harris Administration”, October 3, 2024  
116 The White House, “National Innovation Pathway of the United States”, October 2024  

https://www.energy.gov/sites/default/files/2023-08/DOE%20OP%20Economy%20Wide%20Report_0.pdf
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emerging technologies, namely fusion, clean hydrogen, offshore wind, and greenhouse gas 

monitoring117  

To support these efforts, the government boosted research and development funding across 

every economic area, expanding its portfolio of green-energy initiatives  Additionally, public-private 

collaboration has generated investments totalling nearly one tri llion U S  dollars, underscoring the 

importance of such partnerships in the green transition118   

Lastly, new programs and initiatives were introduced to advance the production and adoption 

of innovative technologies, demonstrating tangible evidence of the nation’s commitment to 

sustainability and progress119  

Within this framework, it is especially important to consider measures implemented for the 

American industrial field, given that in 2020 it accounted for 33% of the country’s primary resource 

use and 30% of CO₂ emissions from production processes120  

The Industrial Decarbonization Roadmap from the U S  Department of Energy (DOE) 

identifies four pivotal avenues to accelerate emissions reductions and position American industry as 

a global leader: energy efficiency, industrial electrification, low-carbon fuels, feedstocks, and 

solutions, and carbon capture, utilization, and storage (CCUS)121  

The first pathway offers the greatest near-term potential for decarbonization and, in many 

cases, requires minimal changes to industrial processes  Key efficiency goals include enhancing 

system performance, improving process yields and heat recovery, scaling up operational management 

practices, and increasing the use of smart manufacturing strategies that help cut consumption122  

The second avenue focuses on industrial electrification  Over half of all energy output is used 

for thermal processing, yet less than 5% of such operations have been electrified123  Specifically, 

electrifying thermal processes provides an opportunity to utilize low-carbon, low-cost energy 

sources—such as an electrical grid set to undergo a maoor shift in the coming decade—and to reduce 

onsite emissions from the burning of fossil fuels  This pathway also entails introducing new electric 

or hybrid frameworks and addressing the economic and technical barriers that hamper the uptake of 

electro-technologies in existing fossil-based processing systems124  

 
117 Ibidem. 
118 Ibidem. 
119 Ibidem. 
120 U S  Department of Energy, “Industrial Decarbonization Roadmap”, Washington DC, September 2022  
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The third avenue centres on adopting technologies that emit no greenhouse gases during the 

production or usage of energy sources, a crucial element of decarbonization even in fields—and not 

solely industrial ones—that rely heavily on fossil fuels (e g , transportation)125  

This set of approaches comprises electricity generated from renewables such as nuclear, solar, 

and geothermal power  Some solutions are mature enough to be deployed immediately for initial 

emissions reductions, whereas others will require long-term research and development126  

The fourth avenue, carbon capture and storage (CCS), is essential for achieving the final 

increments of carbon removal, especially in cases where other decarbonization methods cannot be 

applied  One notable example is cement production, where nearly 60% of emissions are unrelated to 

energy usage127   

Through this roadmap, the DOE thus pledges to decarbonize the U S  industrial sector with 

the goal of boosting economic competitiveness and security128  In addition, it aims to create well-

paying oobs, foster economic growth, and secure a more sustainable and equitable future129  

Having reviewed the initiatives supporting decarbonization and the clean-energy transition, it 

is now vital to examine bilateral accords between Washington and Tokyo, given that both countries 

are among the world’s top ten carbon emitters (the United States ranks second, Japan sixth)130   

The United States plays a leading role in multilateral technology and innovation processes 

through the UN Framework Convention on Climate Change and the Paris Agreement131   

 The climate crisis and recent geopolitical strains, including the war in Ukraine and unrest in 

the Middle East, have underscored the need for a stable energy market132   

Both governments—maoor global players in economic and technological terms—have 

acknowledged the importance of intensifying cooperation to reduce dependence on fossil fuels and 

mitigate risks linked to supply disruptions133   

In November 2022, together with the European Union, Canada, Norway, Singapore, and the 

United Kingdom, the United States and Japan issued a ooint declaration among energy importers and 
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exporters on slashing greenhouse gas emissions from fossil fuels, pledging prompt action to address 

the climate crisis134   

They reiterated the urgency of speeding up the global shift to clean energy, recognizing that 

overreliance on fossil fuels makes countries vulnerable to market volatility and geopolitical 

challenges135  According to these governments, cutting methane and other greenhouse gas emissions 

would bolster international energy security by curbing wasteful routine flaring, venting, and leaks of 

natural gas, while also eliminating associated air pollutants136  The goal is to trim prooected global 

warming by 0 1°C by mid-century, in line with the findings of the International Energy Agency137   

This declaration encompasses more than half of the world’s total imports of gas and over one-

third of its global production138   

Within this framework, both nations also reaffirmed their pledge to implement the Global 

Methane Pledge, recognizing the necessity of robust collaboration between fossil -fuel producers and 

consumers139    

Japan and the United States seek to minimize methane emissions, welcoming the outcome of 

the LNG Producer-Consumer Conference 2024 (LNGPCC2024), held in Hiroshima on October 6, 

2024, and acknowledging the value of extending the Coalition for LNG Emission Abatement towards 

Net-zero (CLEAN), as well as the CLEAN Annual Report 2024140— the first global disclosure of 

methane data141   

The Japan Organization for Metals and Energy Security (JOGMEC)—a Japanese government 

agency—in collaboration with leading importers from Japan and South Korea (two of the world’s 

biggest LNG importers), founded CLEAN at the LNG Producer-Consumer Conference in July 2023  

The goal was to hear from LNG sellers about efforts to limit methane emissions throughout the LNG 

value chain142  
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To ensure stable energy supplies, both countries participate in critical -minerals prooects 

through the Minerals Security Partnership (MSP)143,whose members commit to raising environmental, 

social, and governance (ESG) standards across the global mining sector144   

In September 23, 2024, during the UN General Assembly, the Minerals Investment Network 

for Vital Energy Security and Transition (MINVEST)—a partnership between the U S  State 

Department and the SAFE Center for Critical Minerals Strategy—announced the establishment of the 

MSP Finance Network  This network, which connects financial institutions from MSP-member states, 

was launched to enhance cooperation, enable information sharing, and coordinate co-financing efforts 

to guarantee diversified, secure, and sustainable supply chains for critical minerals145  

Japan has welcomed the U S  commitment to fortifying supply-chain resilience against 

potential misuse of export-control measures for critical minerals, thereby protecting their shared 

economic and national security interests   

Both countries have reaffirmed their determination to support and expand responsible trade 

on bilateral and global levels, placing particular emphasis on recycling electronic waste to recover 

critical minerals and promote circular economies146  

 Their cooperative relationship also unfolds within the broader Indo-Pacific region, an area of 

strategic importance for international growth and balance  

As the United States accounts for 25% of the world’s GDP (ranking first) and Japan for 

approximately 6% (ranking third), their influence on regional emissions is highly significant 147   

Strengthening energy security thus constitutes not only a bilateral priority but also a linchpin for the 

area’s economic and political stability148  

Over the past two decades, Southeast Asia has experienced rapid economic growth, with 

nearly every country in the region doubling the size of its economy since 2000   

However, meeting rising electricity demand—predominantly through fossil fuels—has led to 

a 35% increase in carbon emissions149  Countries in the Mekong subregion, such as Cambodia, Laos, 

 
143  Beyond the United States and Japan, this partnership also includes countries such as Australia, Canada, Estonia, 
Finland, France, Germany, India, Italy, Norway, the Republic of Korea, Sweden, the United Kingdom, and the European 
Union  (U S  Department of Energy, Minerals Security Partnership, in “2021-2025 state”, https://2021-

2025 state gov/minerals-security-partnership/)  
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148 U S  Embassy and Consulates in Japan, “Japan-U S  Energy Security Dialogue Joint Statement”, December 8, 2022  
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Thailand, and Vietnam, face particular challenges linked to their dependence on hydropower 

generation and the critical role played by the Mekong River in their local economies150   

Within this context, the Mekong Power Partnership (JUMPP) was initiated in 2019 to provide 

technical assistance to Mekong governments aimed at improving energy security and reinforcing 

energy-market governance, while also promoting trade, integration of clean energy, decarbonization, 

and resilience151  

The United States and Japan offer technical support both bilaterally and regionally, including 

guidance for regulatory authorities, power utilities, and energy ministries152  

Priority areas encompass incorporating renewable energy sources, scaling up battery storage, 

deploying advanced metering, and adopting electric vehicles  The creation of competitive energy 

markets and cross-border trade in resources is also encouraged153  

Finally, the plan seeks to create opportunities for private investment in the region, advancing 

decarbonization and expanding energy access  This ooint prooect is pursued through the Clean Energy 

Demand Initiative (CEDI)154 and the U S -Japan Clean Energy Partnership (JUCEP), launched in 

April 2021  The program is grounded in the U S -Japan Climate Partnership for climate mitigation 

and the U S -Japan Competitiveness and Resilience (CoRe) Partnership155, which focuses on research 

and technological progress across several fields, namely biotechnology, artificial intelligence, 

quantum science and technology, and cybersecurity156  

Increasing investment in low-emission solutions and broadening procurement options for the 

private sector will help American and Japanese companies operating in the region meet their growing 

energy needs while contributing to economic growth  Moreover, the anticipated rise in demand for 

advanced technologies, such as AI, will foster conditions suitable for investing in low-carbon energy 

sources, namely nuclear, thereby supporting energy security in the digital era157  

 
150 Ibidem. 
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This strategy aims to develop energy markets that are accessible, competitive, and transparent, 

in keeping with the shared vision of a free and open Indo-Pacific158  Japan and the United States plan 

to extend JUCEP’s scope to other countries in the region, thereby enhancing commercial 

opportunities and innovative investment environments159   

From 2019 to the present, governments involved in the JUMPP have taken significant steps 

to boost clean energy, improved regulations to attract capital, strengthened technical capacity and grid 

reliability, and promoted energy-planning efforts for market integration160  

The Mekong countries are pursuing for decarbonization through ambitious targets  The 

JUMPP—anchored in principles of sustainability, affordability, and economic development—

exemplifies how successful international cooperation can transform the region’s energy sector161  

In 2022, Vice President Kamala Harris reaffirmed the importance of the JUMPP, pledging 

additional funding to reinforce security and growth in the Mekong subregion162  

Washington and Tokyo have reiterated their dedication to assisting emerging nations, 

including those in the Indo-Pacific, in swiftly rolling out renewables, guiding the decarbonization of 

their economies, and accelerating pathways for diverse yet ambitious and pragmatic transitions in the 

region, with the goal of achieving global net-zero emissions by 2050163   

The Biden administration has defined the climate crisis as the existential challenge of our era, 

aspiring to lead international efforts while balancing net-zero emission oboectives  Through the 

Inflation Reduction Act and the Bipartisan Infrastructure Law, the government has advanced 

decarbonization, spurring economic activity and oob creation, improving industrial competitiveness, 

and strengthening energy security  This commitment extends to the development and distribution of 

clean technologies as well as the creation of more resilient supply chains for clean energy and critical 

minerals164  

Nevertheless, on Monday, January 20, 2025, the new Trump administration signed an 

executive order withdrawing the United States from the Paris Agreement  This withdrawal 
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demonstrates the President’s determination to double down on fossil-fuel extraction and production 

and to step away from green technologies such as electric vehicles and wind turbines165  

Despite this, the United States remains part of the UN Framework Convention on Climate 

Change  The next Conference of the Parties will be held in Brazil, where countries are expected to 

announce new emission-reduction pledges  It is yet to be seen how the U S  exit from the Paris 

Agreement will affect its role as a key player in the energy transition and in international partnership, 

given the recent surge in decarbonization-focused policies and investments166   

 

1.3 The ASEAN Countries’ Commitment 

The third and final stakeholder examined in this chapter is the Association of Southeast Asian Nations 

(ASEAN), a regional intergovernmental organization composed of ten member states mandated to 

foster economic growth, political stability, and cooperation167  

Assessing energy transformation dynamics in this area is particularly relevant given ASEAN’s 

growing prominence both regionally and globally168  

In 2022, ASEAN recorded real GDP growth of 5 6%169, solidifying its status as the world’s 

fifth-largest economic power170   Nonetheless, the region also accounts for a substantial share of 

emissions—6 9% between 1990 and 2019171—with Indonesia leading internally (728 88 million tons 

of CO₂), followed by Vietnam (343 61 million), Malaysia (291 07 million), and Thailand (270 75 

million)172  

The area is also highly vulnerable to climate impacts: by the end of the century, the region’s 

GDP is expected to contract by 11%, and 87 million people could be displaced by flooding173  Five 

countries—Myanmar, the Philippines, Vietnam, Thailand, and Indonesia—rank among those most 

severely affected by climate change over the past two decades174   
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Decarbonizing this area is thus critical, both because of its substantial contribution to global 

emissions and its high susceptibility to climate-related harm175  

Accordingly, ASEAN Member States (AMS) have committed to reducing emissions by 2030, 

adopting a range of policies to meet this target176  

A key reference document is the 8th ASEAN Energy Outlook, published in 2024 by the 

ASEAN Centre for Energy (ACE), which outlines the region’s prooected energy transition177  Notably, 

it introduces for the first time a carbon-neutrality scenario grounded in net-zero pledges and ambitious 

decarbonization efforts by the AMS, in order to spur ooint models of collaboration178  

ASEAN has, therefore, devised an ambitious plan containing eight initiatives designed to 

encourage the shift toward a low-carbon economy179  

Among these strategies, the creation of an interoperable carbon market stands out as a 

transformative method consolidating regional actions180   

Explicitly, the blueprint calls for establishing a platform aligned with global standards—a 

regulated system in which carbon credits, denoting emissions reductions, can be traded within a 

defined legal framework  According to the 8th ASEAN Energy Outlook, adopting shared criteria for 

emissions trading will enhance cooperation among AMS, paving the way for a net-zero future181    

Today’s landscape reflects both the challenges and advances within ASEAN, characterized by 

heterogeneous national regulations and varied levels of development among member states  

By way of example, Indonesia—which has stated its intention to achieve net neutrality by 

2060182—positions itself as a pioneer in enforcing a compliance-based model, having rolled out its 

emissions trading system (ETS) in early 2023  Initially applied to the coal-fired power sector, the 

approach sets emissions caps and introduces tradable allowances, marking a significant stride in 

Southeast Asia’s climate policies183  
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Other ASEAN countries are gearing their efforts more toward Voluntary Carbon Markets 

(VCM)  Thanks to its status as a financial hub, Singapore is at the forefront of creating these regional 

markets, attracting numerous offset initiatives, especially those involving natural solutions like 

reforestation184   

Malaysia and Thailand are also exploring domestic emissions-trading frameworks, spurred by 

growing investor interest in sustainable finance and heightened awareness of climate-related risks185  

Specifically, in 2021, Thailand’s Bangchak Corporation set up the Carbon Markets Club, the country’s 

first greenhouse gas reduction consortium aimed at facilitating the trading of carbon credits and 

renewable energy certificates to raise climate-action awareness  The group grew from 11 founding 

members to 1,300 in oust three years186  

On a multilateral front, these four nations, together with the ASEAN Alliance on Carbon 

Market (AACM)187, have played a key role by formalizing a Memorandum of Collaboration (MoC)  

This accord marks the initial step toward establishing shared guidelines and standards for a Southeast 

Asian carbon market  Its goals are to streamline the generation of high-quality carbon credits, enhance 

market liquidity, and align national methodologies, thereby fostering greater regional integration  

This endeavour was endorsed at COP 29, held in November 2024 in Azerbaioan, which further 

expanded the framework for global carbon markets 188 , in line with the provisions of the Paris 

Agreement (Article 16, Paragraph 4)189   

The report “Progress of Carbon Pricing in ASEAN” underscores the importance of a 

cooperative, integrated methodology for setting a carbon price as a means of tackling climate change 

effectively  Given the economic diversity and unique challenges of ASEAN countries, a ooint plan 

that recognizes the specifics of each member and leverages collective strengths can bolster the 

region’s position as a maoor contributor to global policies for a sustainable future190   

Nevertheless, in 2019, the energy sector accounted for the largest share—35%—of the 

region’s total greenhouse gas emissions, surpassing land-use and forestry (31%)191   
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Southeast Asia comprises 9% of the global population, 6% of the world’s GDP, and 4% of 

total energy consumption  Population is expected to approach 800 million by 2050, and this ongoing 

economic expansion will have considerable implications for future energy demand192  

It is therefore essential to develop a stable supply infrastructure and introduce new electricity-

generation technologies that mitigate environmental damage193  

The previously mentioned 8th ASEAN Energy Outlook also highlights the ooint measures 

being advanced by Member States through the APAEC, the regional roadmap for the energy domain 

under the framework of the ASEAN Economic Community (AEC)  Serving as the principal 

governance tool for the energy system, the APAEC is instrumental in charting a resilient, 

interconnected, and sustainable future for ASEAN194   

Adopted during the 38th ASEAN Ministers on Energy Meeting in 2020, APAEC Phase II 

(2021–2025) outlines cooperative priorities over a five-year span, comprising strategies dealing with 

intersectoral challenges related to economic recovery, green growth, climate change, and resilience  

It also responds to demands arising from rapid urbanization, population growth, and digital 

transformation195  

Specifically, in Phase II, ASEAN will intensify efforts to build a regional power grid, 

advancing multilateral electricity trading to ensure affordable and resilient supply  In parallel, it will 

increase the integration of renewables to support the energy transition196  

With respect to the gas industry, plans include establishing a common market aligned with the 

Gas Advocacy White Paper (2018), featuring awareness campaigns and strengthened regional 

collaboration to enhance infrastructure and competitiveness197  Another effort involves the Trans-

ASEAN Gas Pipeline (TAGP), part of the ASEAN Vision 2020, which aims to interconnect existing 

and planned pipelines within ASEAN to move gas across borders and reinforce supply security198  
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In the sphere of energy efficiency, innovative solutions will be promoted across the 

construction, transportation, and industrial fields, targeting a 32% reduction in energy intensity by 

the end of 2025 compared to 2005 levels199  

Regarding renewable sources, ASEAN aims to achieve 23% in total primary energy supply 

and 35% in installed capacity in the near future  This will be pursued through the construction of 

large-scale facilities, strengthening the ASEAN Power Grid (APG)200, and boosting investment  The 

region will also explore emerging technologies such as hydrogen and fuel cells201  

Lastly, in the realm of civilian nuclear power, initiatives will be launched to enhance the 

scientific and technological expertise required for nuclear generation202  

In this context, industry stands out as a maoor energy consumer still heavily reliant on coal, 

electricity, and natural gas  At the same time, it remains a key economic pillar for integrated, 

sustainable growth in the region, accounting for 36% of ASEAN’s GDP and posting an estimated 

annual growth rate of 9 7% through 2030203  

Under the carbon-neutral scenario, final energy consumption in the ASEAN industrial sector 

will undergo a profound transformation by 2050204   

Compared to forecasts in the AMS Targets Scenario (ATS) and the Regional Aspiration 

Scenario (RAS), overall industrial energy use will decline by 36 9% and 18 6%, respectively, with a 

sharp reduction in coal and gas usage and an uptick in electricity and bioenergy  Specifically, these 

two sources will comprise 46 2% of the energy mix, with emerging hydrogen accounting for 10 7%205   

Although coal and natural gas will continue to play an important role in meeting industrial 

needs, electrification measures and biofuel policies are steadily driving a shift toward more 

sustainable sources206    

 
199 ASEAN Centre for Energy, ASEAN PLAN OF ACTION FOR ENERGY COOPERATION (APAEC) 2016-2025, in 
“Aseanenergy sharepoint”,2020,https://aseanenergy sharepoint com/PublicationLibrary/Forms/AllItems aspx?id=%2FP
ublicationLibrary%2F2020%2FPublication%2FBooklet%20APAEC%20Phase%20II%20%28Final%29%2Epdf&parent

=%2FPublicationLibrary%2F2020%2FPublication&p=true&ga=1  
200 It is a key initiative within the ASEAN Vision 2020 framework, aimed at promoting regional electricity interconnection 
to ensure energy security, affordability, and sustainability  (ASEAN Centre for Energy, A Playbook for ASEAN Power 
Grid Interconnector Feasibility Studies, in “Aseanenergy”, 2025, https://aseanenergy org/wp-content/uploads/2025/01/A-
Playbook-for-APG-Interconnectors pdf) 
201 ASEAN Centre for Energy, ASEAN PLAN OF ACTION FOR ENERGY COOPERATION (APAEC) 2016-2025, in 

“Aseanenergy sharepoint”,2020,https://aseanenergy sharepoint com/PublicationLibrary/Forms/AllItems aspx?id=%2FP
ublicationLibrary%2F2020%2FPublication%2FBooklet%20APAEC%20Phase%20II%20%28Final%29%2Epdf&parent
=%2FPublicationLibrary%2F2020%2FPublication&p=true&ga=1  
202 Ibidem. 
203  ASEAN Main Portal, Ministerial Declaration on the Framework for ASEAN Industrial Projects Based Initiative 
(AIPBI), in “Asean”,2023 Ministerial-Declaration-on-the-Framework-for-AIPBI pdf 
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in 2024”, ASEAN Centre for energy, March 2024  
205  ASEAN Centre for Energy, 8th ASEAN energy Outlook 2023-2050, in “Aseanenergy”, 2024, 
https://aseanenergy org/wp-content/uploads/2024/09/8th-ASEAN-Energy-Outlook pdf 
206 SAFRINA, Rika, “Energy Transition Planning for ASEAN Post-2025”, August 19, 2024  
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Energy-efficiency measures thus have considerable potential to curtail industrial energy 

consumption in ASEAN  To achieve these reductions, industries must adopt more effective 

technologies, including machinery upgrades, optimization of production processes, and 

improvements in thermal insulation207   

The highest energy demands will remain in energy-intensive industries such as non-metallic 

minerals and steel, followed by the chemical sector  To shrink their carbon footprints, they will need 

to expand the use of bioenergy, electricity, and hydrogen  Moreover, introducing electrically powered 

boilers, industrial furnaces, and heat pumps fuelled by renewables will reduce dependence on fossil 

fuels208   

Another step toward industrial decarbonization will be promoting circular processes that 

leverage by-products and waste from other sectors to minimize consumption of primary energy  

Research and development will be crucial in adapting alternative fuels—such as advanced biofuels 

and synthetic fuels—to replace coal and natural gas in industrial applications209   

Prooections indicate that while overall consumption will drop significantly, industry will 

remain the region’s main energy consumer, accounting for 50 6% of total demand by 2050210    

Guaranteeing the success of the energy transition depends on ensuring access to sufficient 

capital  

In 2023, the Asian Development Bank (ADB) allocated a record $9 8 billion to help countries 

reduce greenhouse gas emissions, marking a 46% oump from the previous year and reaffirming the 

Bank’s commitment to the region’s sustainable shift in the face of mounting climate challenges 211  

In January 2024, the ADB also approved a $200 million loan to the Philippines for building 

climate-resilient public infrastructure, aimed at bolstering economic growth and making essential 

services more accessible  The funds will go toward designing strategic prooects like roads and bridges, 

while simultaneously improving the management of public investments and building up the expertise 

of relevant agencies  This initiative is part of a broader ADB plan to strengthen the nation’s 

infrastructure, with a particular focus on the transport sector, emissions reduction, and flood-risk 

prevention212  

 
207  ASEAN Centre for Energy, 8th ASEAN energy Outlook 2023-2050, in “Aseanenergy”, 
2024,https://aseanenergy org/wp-content/uploads/2024/09/8th-ASEAN-Energy-Outlook pdf 
208 SAFRINA, Rika, “Energy Transition Planning for ASEAN Post-2025”, August 19, 2024   
209 Ibidem. 
210  ASEAN Centre for Energy, 8th ASEAN energy Outlook 2023-2050, in “Aseanenergy”, 

2024,https://aseanenergy org/wp-content/uploads/2024/09/8th-ASEAN-Energy-Outlook pdf 
211 Asian Development Bank, “Asian Development Bank Commits Record Climate Finance of Almost US$10 Billion in 
2023”, Eco-Business, February 5, 2024   
212  Asian Development Bank, “US$200 million ADB loan to help prepare climate -resilient Philippine infrastructure 
prooects”, Eco-Business, January 8, 2024   
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Singapore has also taken action in this sphere, announcing its goal of net-zero carbon 

emissions by 2050213   In February 2024, Deputy Prime Minister Lawrence Wong introduced the 

Future Energy Fund, an initial $3 6 billion investment to support a transition toward cleaner sources  

While acknowledging the short- and mid-term role of natural gas, Wong underscored the importance 

of energy diversification for achieving net-zero emissions  The government is also exploring options 

namely hydrogen, ammonia, geothermal power, and nuclear energy, looking closely at technological 

advances to ensure a safe and sustainable shift214   

In Malaysia, the green energy sector has seen significant strides  In February, Semarak 

Renewable Energy Sdn Bhd (SeRenE) secured $400 million in financing for a green-hydrogen 

endeavour in Perak involving floating photovoltaic plants  Furthermore, in January, SeRenE signed 

an agreement of equal value with PowerChina to repurpose an abandoned tin-mining lake as a site 

for hydrogen production  Such ventures position Malaysia as a rising player in the renewables space, 

fortifying its position in the region215  

In March 2024, the International Finance Corporation (IFC) approved a $64 million 

investment for Thailand’s Sermsang Palang Ngan Company Limited (SPN) in Thailand, Indonesia, 

and Vietnam  The financing package includes a $32 million loan from IFC and a parallel loan from 

Siam Commercial Bank  The program will allow SPN to build solar parks, rooftop solar arrays, and 

biomass facilities across ASEAN, responding to surging energy demand while curtailing greenhouse 

gas emissions216  

By and large, AMS are making determined progress toward net-zero emissions and the 

promotion of a low-carbon economy  Backed by substantial renewable-energy investments, new 

funding mechanisms, and collaborative activities, they are moving the needle on emissions reductions 

and sustainable growth  International and regional partnerships are further strengthening policy 

implementation and resource sharing, fortifying the collective response to climate change  

Additionally, efforts to measure carbon-market progress and advance trading mechanisms reflect a 

commitment to aligning with global climate directives and accelerating the region’s shift toward 

greater resilience217  

 
213  International Energy Agency, World Energy Investment 2024 – Southeast Asia, in “Iea”, 2024, 
https://www iea org/reports/world-energy-investment-2024/southeast-asia 
214 TING, Koh Wan, “Budget 2024: S$5 Billion for New Future Energy Fund to Power Singapore’s Transition to Clean 
Fuels”, CNA, February 16, 2024   
215  Blackridge Research & Consulting, “Semarak Renewable Energy Secures $400 Million Loan to Develop Green 

Hydrogen Facility in Malaysia”, June 25, 2024   
216 TNGlobal,  “IFC Provides $64M Green Loan to Boost Renewable Energy in Thailand, Indonesia, and Vietnam”, March 
6, 2024   
217 RIZALDI, Muhammad Ilham, et Al ,  “Driving ASEAN Towards a Sustainable Future: Investments, Collaboration and 
Carbon Pricing Policy Progress”, ASEAN Climate Change and Energy project, April 2024   
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Having outlined the main initiatives that ASEAN countries are pursuing in furtherance of the 

energy shift, it is fitting to explore their relationships and partnerships with Japan—one of the most 

influential actors in the Asia-Pacific region  

This area holds a pivotal role in the fight against climate change  With 5 6% GDP growth in 

2022218, it is responsible for 50% of global CO₂ emissions219  Notably, China, India, Japan, Indonesia, 

and South Korea collectively account for 43% of the total220  

 Consequently, ties between the Japanese government and the ASEAN states have intensified 

in recent years, focusing closely on decarbonization and regional security  

Japan has ramped up cooperation with AMS, providing both financial and technological 

assistance to help them transition to a more sustainable energy mix capable of balancing economic 

development and emission reductions  

One of the most significant tools is the Asia Energy Transition Initiative (AETI), announced 

by METI Minister Kaoiyama Hiroshi during ASEAN-Japan Business Week (May 24–28, 2021)221   

The plan allocated $10 billion—portions of which were also earmarked for ASEAN 

countries—for infrastructure prooects in renewables, modernization of distribution grids, and 

adoption of high-efficiency energy solutions within the region222  

At the same time, the blueprint facilitated the expansion and deployment of decarbonization 

technologies through a ¥2 trillion fund that finances offshore wind, ammonia-based fuels, and 

hydrogen  Additionally, the Japanese government reinforced its technical expertise and promoted 

knowledge-sharing via the Asia CCUS Network223   

According to the International Energy Agency (IEA), CCUS could deliver over 10% of the 

cumulative emissions reductions needed by 2050 under a net-zero scenario224   

In parallel, the Japanese government launched the Asia Zero Emissions Community (AZEC) 

platform, unveiled in 2022 by Prime Minister Kishida to support carbon neutrality initiatives that 

involve ASEAN nations225   

 
218 OECD, “Economic Outlook for Southeast Asia, China and India 2023 - Update: Resilience Under Uncertainty”, OECD 
Publishing, Paris, 2023  
219 The Asean Post, “ASEAN’s role in realising the Paris Agreement”, January 12, 2019  
220 World Economic Forum, “Accelerating Asia’s Advantage: A Guide to Corporate Climate Action”, April 2023  
221  METI, “Kaoiyama keizai sangyō daioin ga «aoia enerugī toranoishon inishiatibu（AETI）» wo arata ni hyōmei 

shimashita”, May 28, 2021   
222  Ibidem. 
223 It is an international industry-university-government platform aimed at knowledge sharing and enhancing the business 
environment for the CCUS system across the Asian region  Thirteen countries—including all ASEAN member states, 
Australia, the United States, and Japan—along with more than 100 companies, research institutions, and international 
organizations have so far expressed their intention to ooin the network (METI , “Ajia CCUS nettowāku ga 
tachiagarimashita”, June 22, 2021) 
224 METI, “Aoia CCUS nettowāku ga tachiagarimashita”, June 22, 2021  
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During the platform’s inaugural ministerial meeting—held in Tokyo in March 2023 under the 

chairmanship of METI Minister Nishimura Yasutoshi—the AZEC Joint Statement was adopted  This 

document reaffirms participants’ commitment to cooperating on decarbonization, while 

simultaneously ensuring energy security and economic growth among ASEAN countries  

Furthermore, it recognizes the necessity for differentiated roadmaps tailored to the unique contexts 

of each nation 226 , taking into account factors like industrial structure, social frameworks, and 

geography as well as the need for a wide range of energy sources and technologies227  

At the second ministerial meeting in Indonesia in 2024, leaders expressed their intention to 

increase efforts in the electricity, transportation, and industrial sectors  

Their policy included actions to encourage substituting thermal power fuels with hydrogen 

and ammonia—both CO₂-free energy sources—and developing supply chains for biofuels intended 

for vehicle use  Another measure entails cooperative ventures that advance the deployment of 

renewables and promote energy-saving practices in industrial parks228   

To achieve these oboectives, AZEC proposes an integrated method that coordinates public- 

and private-sector investments and fosters partnerships between governments and businesses, thus 

expediting the transition in a sustainable manner without undermining the economic stability of 

ASEAN countries229  This approach encompasses developing specific regional and national roadmaps, 

intersectoral dialogue led by the Asia Transition Finance Study Group (ATF SG), and platforms like 

the Cleaner Energy Future Initiative for ASEAN (CEFIA) to enhance finance in this terms230  

A core element of the Japan-ASEAN partnership is industry—long reliant on fossil fuels and 

natural gas to sustain economic expansion, yet of paramount importance for the region’s 

decarbonization231   

Japan promotes the adoption of alternative energy sources through pilot prooects and ooint 

ventures with local companies, for instance testing green hydrogen in Indonesia and producing 

ammonia for co-firing in Thai coal power plants232   

 
226  METI, “Aoia zero emisshon kyōdōtai（AZEC）kakuryō kaigō oyobi AZEC kanmin tōshi fōramu wo kaisai 

shimashita”, March 6, 2023   
227 METI, “Aoia zero emisshon kyōdōtai kyōdō seimei”, March 4, 2023  
228 NHK, “Nihon to ASEAN aoia no datsu tanso ka mezashi denryoku ya unyu nado de renkei”, August 21, 2024  
229 METI, “Aoia zero emisshon kyōdōtai（AZEC）shunō kyōdō seimei”, December 18, 2023   
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However, while these strategies help cut emissions, they also spark debate regarding their 

actual environmental implications and the urgency of fully renewable solutions233  

Against this backdrop, the ASEAN-Japan Energy Efficiency Partnership (AJEEP)—launched 

in 2012 under the SOME-METI work program—focuses on enhancing regulations and standards to 

use energy more efficiently in both industrial and civil sectors  

One of the initiative’s aims is to improve the calibre and quantity of managers in AMS who 

can propose practical and effective Energy Efficiency and Conservation (EE&C) measures to asset 

owners and top management, thereby spurring relevant activities  It also seeks to bridge gaps in 

EE&C regulatory competence among member states for more widespread adoption234  

On the economic front, Japan plays a pivotal role in ASEAN’s energy transition, ranking since 

2021 as the association’s fourth-largest trading partner  Moreover, the region is the leading destination 

for Japanese investment in East Asia, home to over 200,000 Japanese expatriates235  According to a 

METI survey, as of the end of fiscal 2021, 30% of Japanese firms’ foreign subsidiaries were located 

in ASEAN, attesting to strong trade relations236   

To further facilitate this dynamic economic exchange, the Tokyo government and AMS have 

entered bilateral free trade and investment agreements, along with the ASEAN-Japan Comprehensive 

Economic Partnership (AJCEP), which has contributed to establishing a more stable and transparent 

business environment that benefits both corporations and consumers237  

AJCEP provides several advantages to ASEAN countries, widening their access to Japan’s 

market and opening up new export opportunities in goods and services  The resulting growth in trade 

can stimulate economic activity and oob creation within AMS  The agreement also promotes foreign 

direct investment, helping build infrastructure and drive technological innovation in the region—

offering tangible proof of deepening economic interdependence between the two parties238  

Ongoing dialogues seek to tackle emerging challenges and maximize the benefits of this 

partnership  Initiatives centred on sustainability, the digital economy, and small and medium-sized 

enterprises will be crucial for AJCEP’s future239  

 
233 International Energy Agency, Southeast Asia Energy Outlook 2024, in “Iea”, 2024, 
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In 2023, on the fiftieth anniversary of ASEAN-Japan friendship and cooperation, the ASEAN-

Japan Economic Co-Creation Vision was announced, ushering in a new phase of economic 

collaboration  

This approach transcends the traditional one-way value flow—where Japanese businesses 

provide technical assistance and investments to ASEAN countries—by adopting a reciprocal 

framework  It emphasizes the diversity of AMS and encourages growth models shaped by each 

country’s individual features and strengths  

To realize this vision of economic co-creation, robust public- and private-sector collaboration 

in both parties is required for setting up a structured framework and advancing ooint prooects  Meeting 

the needs of ASEAN business stakeholders will be paramount and will involve implementing rules 

and trust mechanisms for distributing high-quality products, sharing technologies and expertise, 

organizing long-term workforce training programs, and expanding ASEAN companies’ access to the 

Japanese market240  

Concrete measures include modernizing supply chains through digital solutions; providing 

entrepreneurs with support to nurture a dynamic ecosystem that empowers human capital; and 

fostering the co-creation of enterprises capable of tackling the socioeconomic challenges faced by 

ASEAN and Japan, with the aim of launching 100 new businesses each year  Moreover, the intention 

is to implement plans for AETI and AZEC prooects centred on sustainable development that integrate 

diversity and inclusiveness241  

Overall, ASEAN is reinforcing its position in global development  Thanks to the AEC, 

expedited economic integration, and a concerted push to address energy challenges, member states 

have strengthened both regional cohesion and centrality  Prooections show that by 2030 the bloc’s 

GDP will surpass that of Japan, making a maoor contribution to global economic expansion242   

At the same time, AMS have underscored the need for effective cooperation to confront 

international challenges, enhancing both economic resilience and the region’s energy security  They 

have also acknowledged Japan as a strategic player in attracting capital, while maintaining a flexible 

approach to the transition, attuned to each country’s specific requirements243  
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CHAPTER 2 

Energy Policies in Japan 

  

2.1 The Abe administration and post-Fukushima policies 

The administration of Abe Shinzō assumed office in December 2012, at a time when Japan was still 

grappling with the severe repercussions of the Great Tohoku Earthquake and Tsunami of March 11, 

2011  This catastrophic event led to a nuclear meltdown at the Fukushima Daiichi nuclear power plant, 

precipitating  significant economic, environmental, and social challenges244   

Following the catastrophe, Democratic Party of Japan (DPJ) government in power at the time 

opted for suspending operations at existing nuclear facilities, and initiated a reassessment of the 

national energy mix, emphasizing the necessity of expanding the share of renewables245   

Consequently, the country's energy self-sufficiency rate in electricity generation declined 

sharply, from 38% in 2009 to 12% in 2013  The increased reliance on energy imports led to a 

corresponding rise in electricity prices, adversely affecting economic efficiency  Industrial electricity 

rates surged by up to 39%, while residential and private sector costs increased by approximately 

25%246  

Under these conditions, the Liberal Democratic Party (LDP), led by Abe, benefited from the 

widespread perceptions that the DPJ had mismanaged the response to the Fukushima disaster247  

Consequently, Abe’s new government came to power at a critical ouncture, prioritizing domestic 

energy policies that aimed to restore confidence in Japan’s supply chain while balancing energy 

security, sustainability, and economic growth248  

In response, Japan’s strategy underwent substantial revisions, reflecting a deliberate effort to 

ensure long-term resilience and stability   

Because Japan’s natural resources are limited, the pursuit of enhanced energy self-sufficiency 

and reduced reliance on imported fuel has been a longstanding oboective   

 
244  BLANDFORD, Edward, SAGAN, Scott, Learning from a Disaster: Improving Nuclear Safety and Security after 
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245  Anderson Mōri & Tomotsune, Electricity System Reform in Japan, in “Amt-law”, 2014, https://www amt-
law com/asset/en/pdf/bulletins9_pdf/140106 pdf  
246 KOPPENBORG, Florentine, “Introduction: Japan’s Energy Transition 10 Years after the Fukushima Nuclear Accident”, 

Social Science Japan Journal, Vol  24(1), 2021, pp  3–7   
247 KUSHIDA, Kenoi, “The Fukushima Nuclear Disaster and the Democratic Party of Japan”, Japanese Political Economy, 
Vol  40(1), 2014, pp  29–68  
248 INCERTI, Trevor, LIPSCY, Phillip, “The Politics of Energy and Climate Change in Japan under Abe: Abenergynomics”, 
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Within this context, Abe’s energy policy—branded by Incerti and Lipscy (2018) 249  as 

“Abenergynomics”—constituted a strategic suite of initiatives designed to reinforce the broader 

economic goals encompassed by Abenomics250  

Five areas in particular underwent significant policy transformation: electricity deregulation, 

reform of the feed-in tariff (FIT) scheme, hydrogen fuel cells, nuclear regulation, and climate change 

policy251  

The deregulation of the electricity retail market emerged as a central component of Abe’s 

reforms, delineated within the “third arrow” of Abenomics252   

Its principal oboective was to bolster competition in the retail electricity sector, curtail energy 

costs, and stimulate innovation in cleaner and more sustainable sources253   

For decades, Japan’s electricity market had been nearly monopolized by ten regional electric 

utilities, each operating autonomously within its ourisdiction  Moreover, cross-regional competition 

was virtually non-existent, and electricity generation and distribution typically resided within the 

same General Electricity Utilities254  

Japan embarked on the path to electricity market deregulation in 1995 by amending the 

Electricity Utility Industry Law to permit independent power producers to generate and sell 

electricity255  Over the subsequent decade, the nation advanced deregulation further by establishing a 

wholesale electricity market in 2003 and steadily expanding eligibility for deregulated market 

participation—large factories in 2003, mid-sized factories in 2004, and small factories in 2005256   

Although progress stalled following the DPJ’s electoral victory in 2009 and the Fukushima 

disaster, deregulation initiatives were rekindled once Abe assumed office  The accident exposed 

critical vulnerabilities within Japan's electricity supply system, which are rooted in the historical 

evolution of the electricity industry and the inherent limits of domestic energy resources  Notably, 

these weaknesses highlighted the necessity for an effective and robust electricity supply system257, 

the promotion of diverse renewable energy solutions, the exploration of new methods to reduce 
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electricity demand, and the provision of alternative suppliers and services for consumers  Another 

priority involved mitigating consumer burdens by restraining electricity prices wherever possible258   

These insights formed the foundation of the LDP’s push to expedite electricity market reforms  

In January 2012, the Expert Committee on Electricity Systems Reform was established under 

the auspices of the Ministry of Economy, Trade and Industry (METI) to evaluate the future 

architecture of Japan’s electricity generation system  Within the same year, this committee formulated 

the Basic Policy on Electricity System Reform and compiled a corresponding report  

On April 2, 2013, the Japanese Cabinet endorsed the proposed reforms, culminating in the Bill 

for the Act for Partial Revision of the Electricity Business Act, which was submitted to the Diet on 

April 12, 2013   

The legislation was enacted on November 13, 2013, as the Amended Electricity Business Act, 

ushering in a sweeping overhaul known as the Electricity System Reform  This reform produced 

several landmark initiatives259  

Chief among them was the establishment of the Organization for Cross-regional Coordination 

of Transmission Operators (OCCTO) in 2015, aimed at fortifying the coordination of the national 

power grid  Additionally, it paved the way for the complete liberalization of the electricity retail 

market in 2016 and the legal unbundling of power generation and transmission functions in 2020260  

The OCCTO’s mandate is to bolster supply-demand coordination on a national scale, improve 

transmission infrastructure (including frequency converters and inter-region power lines), balance 

supply and demand under regular conditions, and coordinate response measures in emergencies261   

In April 2016, the retail market was entirely liberalized, granting residential consumers, for 

the first time, the ability to select providers other than the ten regional monopolies262  

In support of informed decision-making, the government and utilities disseminated 

comprehensive data enabling consumers to evaluate different companies on pricing and energy 

sources   

However, certain regulations governing electricity prices were retained until the government 

verified enhanced market competition 263   Even once price controls were lifted, transmission 
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companies remained obligated to ensure reliable electricity for end-users and remote regions at 

equitable conditions264  

In April 2020, the unbundling of transmission and distribution services from vertically 

integrated utilities was legally enforced, creating independent transmission and distribution 

companies265  

Although capital ties were not prohibited, the overarching goal of this unbundling extended 

beyond encouraging market competition to guaranteeing a stable electricity supply266  

To that end, the government established critical regulations that allowed transmission and 

distribution entities to undertake prompt measures in emergencies, collaborate with power generation 

operators in supply-demand and frequency regulation, and maintain system-wide balance  In parallel, 

each transmission and distribution utility had the duty to sustain a high-quality, uninterrupted supply 

of electricity, deemed vital to economic activity267  

Overall, under Abe Shinzō’s leadership, a comprehensive reform was enacted for the first time 

in six decades, opening the electricity retail market to new entrants and mandating the legal 

unbundling of the transmission and distribution sector to achieve comprehensive market 

liberalization268  

The second maoor feature of the LDP’s energy strategy concerned modifications to the Feed-

in Tariff system  Introduced in 2012, the FIT mechanism aimed to increase the uptake of 

renewables269, leveraging higher electricity prices to encourage end-users to limit demand270   

This policy greatly stimulated the growth of sustainable generation, especially solar power  

Between 2011 and 2015, solar power capacity expanded more than fivefold, prompting certain 
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observers to dub it a “solar-power bubble”271   Correspondingly, green energy share of Japan’s 

electricity generation climbed from 2 2% in 2013 to 4 7% in 2015272   

Notwithstanding its success in fostering clean energy, the scheme’s design had 

shortcomings 273   The rapid integration of renewables—primarily solar—heightened the cost to 

utilities, which were legally compelled to purchase increasing amounts of power at premium prices, 

passing these costs on to consumers through higher tariffs274  

As an expensive program, it ultimately exceeded the original government budgetary 

prooections and drew criticism from the manufacturing sector, which regarded inflated electricity 

costs as a competitive disadvantage275   

These factors oointly curtailed the broader adoption of low-carbon energy  

In June 2016, the Abe government implemented reforms to render approval for new renewable 

installations more arduous and less profitable; these measures took effect in April 2017   

They introduced complex regulations for new solar infrastructure, and energy producers that 

did not conform to these updated requirements lost their eligibility for premium rates under the FIT 

system276  

This policy shift inflicted a severe blow on Japan’s budding solar industry, resulting in the 

cancellation of roughly 28 million kilowatts of planned solar capacity—an amount approximating 

10% of household electricity consumption277  

Despite the FIT mechanism’s clear benefits in mitigating global warming, ensuring energy 

security, and diversifying Japan’s power sources, the government recognized that enhancing 

sustainable power usage demands substantial policy support and close oversight  From a commercial 

perspective, renewables remain relatively costlier than some conventional power options 278  

By contrast, the Abe government adopted a more vigorous stance regarding hydrogen fuel 

cells than on other sustainable energy alternatives, which have long been lauded as a cleaner solution 

to fossil fuels279   
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Unlike internal combustion engines, they do not directly produce greenhouse gas emissions, 

and their efficiency can be superior because of fewer moving components280  

However, prohibitive production costs and the logistical challenges of hydrogen—particularly 

its extraction, transport, and storage—had confined fuel cells to niche applications281   

Sceptics point out this solution must be sourced externally and then shipped to fuelling stations, 

blunting the overall environmental benefit  This quandary is especially pronounced in Japan, with 

scarce domestic resources and the need to import this element, often via seaborne transport from 

remote locations like Australia or Brunei282   

Nevertheless, the Abe administration championed fuel cells primarily from an industrial 

policy perspective rather than purely environmental motivations   

In December 2013, METI convened the Council for a Strategy for Hydrogen, incorporating 

stakeholders from industry, academia, and government283   

The Fourth Basic Energy Plan284, ratified by the Cabinet in 2014, provided further impetus to 

this initiative, and in June the Council published a strategic roadmap delineating the steps necessary 

to actualize a hydrogen-based economy285  

In 2015, Abe proclaimed that Japan was witnessing “the dawn of a true hydrogen society”286, 

prompting METI to promote the introduction of 40,000 fuel cell vehicles (FCVs) in time for the 

Tokyo 2020 Olympics  This policy stance effectively functioned as industrial development in the 

guise of an environmental initiative287  

By 2017, the government had convened its inaugural ministerial meeting on renewables, 

tasking ministers to formulate a holistic hydrogen strategy288  This led to the Basic Hydrogen Strategy 

in December, making Japan the first country worldwide to devise a coherent national framework for 

hydrogen advancement289   
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In 2018, Japan hosted the Hydrogen Energy Ministerial Meeting, inviting 21 countries, 

regions, and organizations, alongside more than 300 sector representatives  The meeting accelerated 

international collaboration on hydrogen adoption and showcased Japan’s proactive leadership in this 

field  Japan’s accomplishments in this policy include pioneering fuel cell vehicle commercialization, 

stimulating domestic residential applications, and attaining a worldwide recognized patent 

portfolio290   

Through this strategy, Japan aimed to become a key player in the global transition to a 

hydrogen-future society, achieving significant milestones  These include the commercialization of the 

world’s first fuel cell vehicles, the expanded use of it in households, and the acquisition of a leading 

number of related patents  Furthermore, leveraging its research and development achievements in 

transportation, power generation, and the use of hydrogen as a heat source in industrial settings, Japan 

has successfully demonstrated a range of hydrogen-related technologies291  Notably, Japan pioneered 

the world’s first demonstration of supplying electricity and heat to a city block using this solution as 

an energy source, which took place on Port Island in Kobe292  

Inspired by Japan’s example, over 25 countries, including Germany and the Netherlands, have 

since adopted national strategies that favour the development of this renewable solution293  

The fourth domain explored in Abenergynomics was nuclear policy  

Before 2011, Japan ranked as the world’s third-largest nuclear power consumer (behind the 

United States and France), with reactors producing roughly 25–30% of Japan’s electricity  Under the 

2010 Basic Energy Plan, formulated by the DPJ government, nuclear power was expected to supply 

as much as 50% of Japan’s electricity by 2030294  

However, following the Fukushima nuclear accident, an independent parliamentary 

commission attributed the catastrophe partly to subpar regulatory oversight295   

In response, the DPJ initiated a sweeping reform effort to strengthen the independence of 

authorities overseeing nuclear safety296   
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Three months after the disaster, the DPJ established an Energy and Environment Council 

tasked with deliberating policy reforms and crafting a national energy blueprint 297   The council, 

headed by the Minister of State for National Policy, effectively displaced METI’s prior dominance in 

shaping national energy strategy  Nevertheless, METI formed its own Advisory Committee for 

National Resources and Energy, albeit no longer the principal vehicle for shaping energy policy  

Ultimately, the Energy and Environment Council recommended a gradual phase-out of nuclear power 

by 2040, a stance strongly opposed by Keidanren, METI, and the LDP  

Once the LDP retook power in December 2012, it swiftly dissolved the Energy and 

Environment Council, reinstating METI as the principal agency responsible for creating future energy 

plans298 and removing many anti-nuclear representatives from policymaking bodies299  

As the DPJ had endorsed a long-term nuclear phase-out, the Abe administration sought to 

reverse many of its policies300, despite persistently high public scepticism about nuclear power in 

post-Fukushima Japan301  

Abe and senior LDP officials have publicly favoured the expedited reactivation of nuclear 

reactors, a position that sometimes conflicts with the Nuclear Regulatory Authority (NRA), which 

emphasizes stringent safety above all else   

Although the LDP proposed an autonomous NRA operating outside the ourisdiction of existing 

ministries—potentially increasing its independence—critics feared it could still be swayed by 

appointees favouring nuclear interests  Meanwhile, the Ministry of the Environment (MOE), 

consistently supportive of alternative solution, has clashed with METI on various occasions over post-

Fukushima policies  For instance, in 2015, after MOE presented an estimate envisioning a potential 

Japanese energy future with 35% renewables, METI Minister Miyazawa Yoichi dismissed the plan 

as "unfeasible" and unsuitable as a basis for the national energy mix302   
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Changes to Japan’s “nuclear village”—the closely knit network of utilities, regulators, and 

political figures in favour of nuclear energy—have been evident since Fukushima303   

Simultaneously, Abe sought to promote Japanese nuclear exports, facilitating the planned 

construction of Turkey’s second reactor in 2013, in addition to forging nuclear deals with India and 

Saudi Arabia304  Reviving domestic nuclear production was perceived as bolstering these commercial 

partnerships, notwithstanding ongoing safety concerns  In 2016, for instance, Vietnam withdrew from 

an $11 billion agreement, citing worries about nuclear safety305  

Unsurprisingly, the Abe administration endeavoured to reverse the DPJ’s nuclear phase-out 

efforts306  

On April 11, 2014, the government adopted a Strategic Energy Plan307 that, while declaring 

an intention to curtail reliance on nuclear energy “as much as possible”, nevertheless classified 

nuclear as an “important base-load power source”308, and endorsed restarting reactors after safety 

certification  

 As of 2020, despite nine reactors officially meeting the NRA’s post-Fukushima safety 

requirements, local opposition and societal distrust continued to impede restarts  The Abe 

administration set a nominal goal for nuclear energy but delegated the implementation to the NRA, 

local utilities, and host communities, ultimately engendering a dual stance—claiming to reduce 

nuclear reliance yet also reaffirming its role as a base-load energy source  This ambiguous policy 

signalled conflicting messages to both the public and energy markets309  

As a result, its “dual policy goals”—the goal of “decreasing dependence on nuclear power as 

much as possible” and the goal of “using nuclear power as a base-load power source”—sent confusing 

signals to the public and energy market310  

The last area in which Abe’s reforms had a greater impact concerned the government’s policies 

on climate change   

Japan’s record on climate change has long been viewed as lacklustre, and its post-Fukushima 

tilt toward fossil fuels has exacerbated these critiques  The DPJ government, for instance, surprised 
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the international community in 2010 by refusing to ooin the Kyoto Protocol’s second commitment 

period311   

Subsequent policies—particularly those promoted by the LDP government—emphasized 

economic gains over climate commitments, with new fossil fuel imports facilitating lower-cost energy  

Even after the 2015 Paris Agreement (COP21), the LDP continued to advocate coal as a pillar of 

Japan’s energy mix, together with nuclear 312   Hence, Abenomics, which prioritized economic 

revitalization, paid limited attention to sustainability or decarbonization, effectively decoupling 

energy initiatives from climate concerns313   

In 2012, Abe signalled his intention to revisit the DPJ’s climate target of a 25% CO₂ reduction 

from 1990 levels by 2020314  However, in 2013, the cabinet formally discarded that goal in favour of 

a target amounting to a 3% increase relative to 1990 levels315, drawing international criticism for its 

perceived lack of ambition316   

Moreover, the Abenomics growth plan stood accused of facilitating new coal-fired power 

plant construction by cutting the environmental review period from three years to one317  Japan thus 

became the sole G7 member endorsing new coal capacity during Abe’s tenure 318 , and the 

administration also championed overseas coal financing, rationalizing it as the most cost -effective 

electricity source for developing nations319  

Environmental Nongovernmental Organizations (NGOs), such as Germanwatch, shed further 

light on Japan’s climate strategy320  

According to its Climate Change Performance Index, in 2018—five years into Abe’s 

premiership—Japan ranked 51st out of 57 in the “climate policy” segment, which evaluates national 

policies via expert surveys321  The survey attributed Japan’s low score to its continued construction 

of coal-fired plants, which experts deemed a severe obstacle to achieving even the country’s modest 

2030 emissions goals322  
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Ultimately, Abe’s energy policies presented both continuities and departures   

His rise to power heralded a partial reversion to LDP hallmarks, prioritizing economic 

considerations over environmental imperatives, reversing a variety of DPJ policies including the 25% 

emissions reduction pledge and the proposed nuclear phase-out  The resultant energy mix leaned more 

heavily on nuclear and coal, with a diminished emphasis on renewables  

Although Abe amended some aspects of the DPJ’s FIT system, the foundational principles 

remain intact, and official prooections continue to anticipate a considerable expansion of renewable 

capacity by 2030, potentially surpassing nuclear output  In this context, Abe’s promotion of hydrogen 

fuel cells and their associated infrastructure represented a gamble that few of his international 

counterparts were willing to take  

While Japan’s standing in global climate efforts deteriorated prior to Abe’s leadership, his 

administration did little to counteract this trend323  

 

2.2 National Energetic Plan  

As a highly industrialized economy and the world’s fifth-largest carbon emitter, Japan bears a 

significant responsibility to decarbonize  Its robust capital base equips it with the means to advance 

towards this goal   

However, the nation’s energy landscape remains profoundly influenced by the 2011 

Fukushima nuclear incident, which continues to challenge the viability of nuclear power as a clean 

energy source and constrains Japan’s options for reducing reliance on fossil  fuels324    

Moreover, the promised revival of Japan’s innovation and industrial sectors under former 

Prime Minister Shinzo Abe’s Abenomics has not fully materialized, complicating efforts to achieve 

sustainability oboectives  

In October 2020, during his inaugural speech to the Japanese Diet, the newly appointed Prime 

Minister Yoshihide Suga unexpectedly pledged that Japan would attain net-zero greenhouse gas 

(GHG) emissions by 2050, charting a course for the nation to become carbon neutral over the next 

thirty years325   

Subsequently, in April 2021, at U S  President Joe Biden’s virtual climate summit, Suga 

announced that Japan would reduce emissions by 46% compared to 2013 levels by 2030—a 

substantial leap from the previous DPJ-led target of 25%   
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This marked Japan’s first significantly large-scale reduction commitment and signalled an 

elevated level of ambition in the nation’s Nationally Determined Contribution (NDC)326   

According to The Financial Times, these policy moves represented a clear break from the Abe 

Administration’s more measured approach, effectively ending what was described as a “paralysis” in 

Japan’s energy policy327  

When Kishida Fumio became Prime Minister in October 2021, he participated in COP26 in 

Glasgow the following month  Two notable aspects characterized Japan’s position at this conference  

First, the concept of national responsibility for domestic change began to take form  While 

Japan presented itself as a climate leader at COP3 by offering support to developing nations for carbon 

reduction initiatives, since COP21 the focus has shifted to national contributions, prompting Japan to 

scrutinize its own domestic practices328   

Second, the country’s emphasis on ecological modernization underscored the imperative to 

include both state and non-state actors, thereby incentivizing industry to adopt genuinely greener 

practices329   

As The Diplomat noted, “meaningful changes cannot take place without integrating economic and 

environmental policies”330  

In Japan, the detailed formulation of energy-related policies and measures resides primarily 

with advisory councils attached to METI and MOE 331   Under the Abe administration, this two 

ministries frequently clashed over policies governing energetic and environmental oboectives 332  

Nonetheless, Suga declared on his first day in office that he intended to dismantle bureaucratic 

sectionalism to create a cabinet that worked for the people, thereby mitigating ministerial deadlock333  

Although METI Minister Kaoiyama Hiroshi and Environment Minister Koizumi Shinoiro 

retained their positions, METI’s power, once dominant under Abe, appeared to wane under Suga, 

creating an opening for a substantive transformation in Japan’s national situation334   

 
326 OHTA, Hiroshi, BARRETT, Brendan, “Politics of climate change and energy policy in Japan: Is green transformation 
likely?”, Earth System Governance, Vol 17, 2023. 
327 HARDING, Robin, “Japan PM Suga’s Net-Zero Pledge Sparks Fierce Debate”, The Financial Times, July 23, 2021   
328 BAKSHI, Parul, “A new leadership amidst Japan’s ongoing energy transition”, Australian Journal of International 

Affairs, Vol 75(3), pp  237–242   
329  HENG, Yee-Kuang, “Beyond ‘Kawaii’ pop culture: Japan’s normative soft power as global trouble -shooter”, The 
Pacific Review, Vol 27(2), 2014, pp  169–192   
330THISANKA, Siripala, “Will the Suga Administration Step Up Japan’s Climate Change Leadership?”, The Diplomat, 
October 6, 2020   
331 OHTA, Hiroshi, BARRETT, Brendan, “Politics of climate change and energy policy in Japan: Is green transformation 

likely?”, Earth System Governance, Vol 17, 2023  
332 THISANKA, Siripala, “Will the Suga Administration Step Up Japan’s Climate Change Leadership?”, The Diplomat, 
October 6, 2020  
333 Ibidem. 
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In October 2021, the government ratified the Sixth Strategic Energy Plan, which constitutes 

Japan’s central policy framework  The plan targets a non-fossil share of roughly 60% of country’s 

electricity mix by fiscal year 2030-31, a considerable oump from 24% in fiscal year 2019-20335   

Commemorating the tenth anniversary of the Great East Japan Earthquake, the plan aims to 

minimize Japan’s dependence on nuclear power, prioritizing plant safety while significantly 

expanding renewables336   

As the third-largest economy and the fourth-largest exporter worldwide, with limited domestic 

fossil resources, Japan’s energy security remains highly susceptible to global disruptions337  A key 

concern is the country's increasing dependence on fossil fuel imports to meet domestic demand338  

In parallel, following the 2023 Hiroshima G7 Summit, the Ministers' communiqué 

emphasized the convergence of three international crises—climate change, biodiversity loss, and 

pollution— and the need for urgent and tangible actions to remain aligned with the Paris Agreement’s 

1 5°C target339  

The country’s unique conditions—low energy self-sufficiency, scarce interconnections with 

foreign grids, the liberalization of the power and gas markets, and current market fluctuations—

further complicated the picture340  

To meet the G7 decarbonization oboectives, Prime Minister Kishida instructed the government 

on March 13, 2024, to devise the Seventh Strategic Energy Plan aligned with the “2040 Vision for 

Green Transformation341”, approved in July 2023  This is Tokyo’s first industrial policy focusing 

explicitly on 2040342  

Such an update has been prompted by rapidly shifting geopolitical circumstances—in 

particular, Russia’s invasion of Ukraine and heightening tensions in the Middle East—which have 

substantially altered global energy markets since the Sixth Energy Basic Plan’s release   

These developments underscore Japan’s vulnerabilities, such as importing over 90% of its 

crude oil from the Middle East343 and obtaining nearly 50% of its LNG from Russia344  

 
335 KUMAGAI, Takeo, YEP, Eric, “Dawn of Japan’s energy transition”, S&P Global Platts, September 23, 2021   
336 METI, “Enerugī kihon keikaku”, October 2021      
337 ZHU, Danmei, et Al , “Analysis of the robustness of energy supply in Japan: Role of renewable energy”, Energy Report, 
Vol  6, November 2020, pp  378–391   
338 CHAPMAN, Andrew, PAMBUDI, Nugroho, “Strategic and user-driven transition scenarios: Toward a low carbon society, 
encompassing the issues of sustainability and societal equity in Japan”, Journal of Cleaner Production, Vol  172, January 
20, 2018, pp  1014–1024   
339 METI, “G7 Climate, Energy and Environment Ministers’ Communiqué”, G7 Hiroshima Summit 2023, April 16, 2023  
340 World Economic Forum, “What’s next for the energy transition in Japan?”, August 25, 2023   
341 The third paragraph of this working thesis will articulate deeply this Vision  
342 The Japan News, “Japan to Formulate New National Strategy for Green Transformation with Target Year of 2040”, 
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343 International Energy Agency, “Japan Oil Security Policy”, August 18, 2022   
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Consequently, the nation’s energy security has been oeopardized as illustrated by power 

shortages within Tokyo Electric Power Company’s service area in March and June 2022, alongside 

soaring prices—a disruption unparalleled since the 1973 Oil Crisis345  The escalating challenges in 

this area have had a direct impact also on the country's supply and economic resilience346   

Given that electricity demand is expected to grow with Japan’s concurrent Digital 

Transformation (DX) and Green Transformation (GX), ensuring access to decarbonized energy at 

competitive costs has become crucial to preserving the global standing of Japanese industry  

Against this backdrop, Japan’s distinctive geography, limited domestic resources, and 

mountainous terrains guide its policy to scale up renewables as a principal power source  

Simultaneously, the government must preserve a balanced energy mix, avoiding overreliance on any 

specific fuel or technology in pursuit of both security and decarbonization347  

In looking toward 2040, Japan’s energy strategy adheres to the S+3E framework, which 

prioritizes safety, while simultaneously striving to enhance energy security, economic efficiency and 

environmental sustainability348  

Complementing this principle, national energy mix orchestrates an optimal blend of thermal, 

nuclear, and renewable sources for a stable and efficient power supply  Each source bears distinct 

merits and challenges, necessitating a multifaceted approach to supply the country’s electricity 

demand 349   Because Japan is heavily dependent on foreign imports, improving its energy self-

sufficiency remains a central policy priority350  

The following graph in figure 1, based on the original Japanese text of METI’s Seventh 

Strategic Energy Plan 2024, illustrates an energy supply and demand outlook for Japan in 2040, 

comparing prooected figures with 2023 estimates, along with the country's targeted reduction in 

greenhouse gas emissions  
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Figure 1 “2040 nendo niokeru enerugī oukyū no mitōshi” 

 

           Source: “Enerugī kihon keikaku”, METI, 2024  

 

It prooects an uptick in energy self-sufficiency from 15 2% in 2023 to 30–40% by 2040, along 

with a rise in total electricity generation from approximately 985 4 billion kWh in 2023 to around 

1 1–1 2 trillion kWh by 2040, ensuring sufficient supply to meet future demand  

Within this updated framework, renewables will climb to 40–50% of the electricity supply in 

fiscal year 2040, effectively doubling its 22 9% share in fiscal year 2023 and surpassing Japan’s 2030 

goal of 36–38%351  Among these, solar will expand most significantly—from 9 8% to 23–29%—

while hydropower and wind are expected to rise from 7 6% to 8–10% and 1 1% to 4–8%, respectively  

Nuclear power, at 8 5% in 2023, should reach about 20% by 2040, mirroring the official 2030 

oboective despite the ongoing post-Fukushima challenges  This reflects Japan’s policy shift towards 

restarting and expanding its nuclear capacity as a means to achieve a stable, low-carbon electricity 

supply352   

 
351 OBAYASHI, Yuka, “Japan approves new climate, energy and industry policies through 2040”, Reuters, February 18, 
2025   
352 Asahi Shinbun, “Seifu, chikyū ondan ka taisaku keikaku to enerugī kihon keikaku wo kakugi kettei GHG mokuhyō 
«2035 nendo ni 2013 nendohi 60 pāsento sakugen»”, February 26, 2025 ,  
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Meanwhile, thermal generation is anticipated to contract substantially from 68 6% to 30–40% 

by 2040, partly due to decarbonization efforts via hydrogen, ammonia, or CCUS  However, the 

outlook does not include a breakdown of each power generation source, such as coal, LNG and oil353   

Country also aims to achieve a 73% CO₂ reduction compared to 2013—a notable oump from 

the 22 9% reduction already attained  This ambitious traoectory underlines the government’s 

strengthened commitment to international climate action354  

Accordingly, the authorities plan to implement specific policies targeting each source, 

especially green energy, to surmount Japan’s logistical, geographic, and societal hurdles  

Worldwide growth in renewables has boosted its cost-competitiveness, and Japan currently 

ranks sixth globally in aggregate installed capacity355  

Through the Seventh Strategic Energy Plan, the Japanese government intends to designate 

renewables as a primary power source, pursuing further decarbonization while safeguarding local 

communities and minimizing public burdens356  

Implementation strategies include grid optimization, reinforced regulation, and stable long-

term production  Since the introduction of FIT program, clean energy share of Japan’s electricity 

generation has grown from 10% to about 22% by fiscal year 2022357   

However, heightened developer activity has stirred local apprehension regarding 

environmental impact, disaster resilience, landscaping, biodiversity, and waste disposal   

Consequently, the government plans to coordinate with local authorities through liaison 

meetings, refine ordinances, bolster risk management, and broaden financial and informational 

support for municipalities, establishing renewable energy zones suited to regional conditions  

Periodic inspections of sustainable facilities will ensure adherence to established standards 358  

Additionally, it aims to spur innovation to improve efficiency and lower costs, reduce 

dependence on overseas supply chains, and fortify domestic industrial competitiveness  The 

expansion of this solutions must align with local economic factors and environmental constraints, 

promoting research in emerging technologies to enhance grid stability and capacity359  

 
353 Japan Energy Event website, “Targets 40-50% power supply from renewables by 2040”, Japan Energy Summit and 
Exhibition 18 - 20 June 2025.  
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Japan boasts the highest solar capacity per unit land area among maoor economies, yet its 

annual solar installations have declined following revisions to the FIT system, amid scarcity of 

suitable sites and growing local concerns360  In addition, solar power output also fluctuates with time 

of day and meteorological conditions361  

Compounding these issues, both the public and private sectors in Japan have struggled to 

respond swiftly to the rapidly changing business environment, particularly in terms of demand 

generation for solar panel production and investment  As a result, Japanese manufacturers have faced 

intensified international competition, leading to a significant decline in the country’s global market 

share362   

Based on this lesson, the government targets fostering a resilient solar manufacturing, 

specifically in next-generation technologies like perovskite solar cells, which are flexible and 

lightweight, enabling installation in locations unsuitable for conventional solar panels  

Since their production primarily relies on iodine—a resource abundantly available 

domestically— Japan can reduce reliance on foreign sources, minimizing supply-related risks363  

Plans also involve installing solar power on 50% of government buildings by 2030 and 100% 

by 2040364, while encouraging private-sector adoption via Zero Energy Buildings (ZEBs) and self-

consumption-based enterprises365  The government similarly seeks to have 60% of newly built single-

family homes equipped for solar by 2030366  

Hydropower is a stable, long-lived source of clean energy that can stimulate local economic 

revitalization367  However, it entails substantial initial capital, stringent regulations, and significant 

risks—such as sediment accumulation and infrastructure degradation exacerbated by extreme 

weather368  

To mitigate these issues, the government intends to maintain and manage facilities 

systematically, support development through capacity markets and incorporating long-term 

decarbonization auctions, and employing mechanisms such as FIT and Feed-in Premiums (FIP)  

Furthermore, large-scale feasibility studies will be conducted to identify potential development sites 

 
360 METI, “Nihon no tayōna sai ene kakudaisaku de , sekai no «3 bai» mokuhyō ni mo kōken”  
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across national river networks, alongside efforts to facilitate community engagement in the planning 

of small- and medium-scale prooects369  

A more integrated approach to river basin management will be pursued by strengthening 

interministerial collaboration, particularly with agencies overseeing infrastructure such as dams and 

water channels  Additionally, the government will support the modernization of existing hydropower 

facilities and the construction of multipurpose dams to maximize electricity generation370  

Through coordinated action with relevant ministries, the government seeks to address the 

sector's key challenges, ensuring efficient policy implementation and the equitable distribution of 

administrative responsibilities371   

Wind power, and offshore wind in particular, is poised to become a central pillar of Japan’s 

energy mix as costs decline    

Despite this oboective, Japan's geographical characteristics, including steep terrain and 

complex geological formations, present challenges in sites selection  Notably, it is crucial to improve 

transmission links—particularly connecting Hokkaido’s wind-rich areas to maoor demand centers372   

Given its large-scale prooect scope and potential economic impact, offshore wind initiatives 

can foster oob creation in construction, operation, and related fields, contributing to regional 

development373   

Recognizing these benefits, Japan aims to boost offshore wind capacity to 10 GW by 2030 

and 30–45 GW by 2040 (including floating technologies)374  Authorities will also designate priority 

development zones, expedite grid connections, fund environmental impact surveys, and strengthen 

port infrastructure  Within context, wind farms located in Japan’s exclusive economic zone, along 

with floating offshore wind technology, will be installed375  

In the case of floating offshore wind technology, cost reductions, mass production, and 

optimized offshore construction methods will be pursued alongside investments in human resource 

development through collaboration between industry and research institutions376  
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The Abe administration was frequently criticized for indecision concerning nuclear policy377, 

and Prime Minister Kishida’s detailed Seventh Plan seeks to reaffirm safety based on Fukushima 

Daiichi Nuclear Power Plant Accident, ensuring Japan does not lapse into a pre-2011 “safety myth”378  

Comprehensive safety measures—including protections against tsunamis, tornadoes, 

earthquakes, fire hazards, and enhanced cooling systems—are being strengthened  As these revised 

standards are met, nuclear plants previously taken offline and deemed compliant with the new 

regulations are gradually resuming operations379   

Operators are expected to cultivate a safety-oriented culture throughout the industry, moving 

beyond mere regulatory compliance toward a framework of continuous improvement  This transition 

is supported by ongoing risk assessment methodologies and international peer reviews380   

At the same time, the government likewise shoulders responsibility for building public trust 

and engaging site-area communities through financial measures that fund local industrial promotion, 

infrastructural resilience, and improved evacuation routes  In addition, by sharing advanced examples 

and know-how and deepening discussions at the national level, the government will improve the way 

support is provided by proposing various policy tools tailored to local realities381   

Nuclear power offers an exceptionally high energy yield relative to its fuel consumption and 

serves as a semi-domestic energy source with strong supply stability and security  With domestically 

available fuel, it can sustain electricity generation for several years, ensuring long-term reliability,  

independent of external environmental factors  Additionally, its cost remains competitive with other 

power sources, exhibiting minimal volatility382   

Recognizing the expected increase in electricity demand driven by DX and GX, data centres 

operating at rated capacity and semiconductor factories, METI is committed to sustaining nuclear 

power at levels sufficient to ensure stable supply—provided continuous safety is guaranteed383  

To utilize nuclear as a decarbonized solution, METI pledges to make efforts to develop and 

deploy innovative new-generation reactors, such as advanced light-water reactors and small modular 

reactors, that incorporate new safety mechanisms from the design stage to reduce the risk of accidents 

and improve functions to prevent or mitigate the release of radioactive materials in the event of an 

accident384  
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From the METI perspective, to maintain commercial viability in the liberalized market, it is 

necessary to create a supportive business environment that accommodates large-scale and long-term 

investments required by the nuclear industry385  

Pursuing the COP28 commitments and the “Triple Declaration on Nuclear Energy”, Japan is 

determined to share its expertise, technology and lessons from the Fukushima Daiichi accident, 

enhance national and global safety practises, promote the peaceful use of  nuclear power, and 

strengthen non-proliferation efforts386   

Thermal power generation remains a cornerstone of Japan’s electricity supply, accounting for 

approximately 70% of the energy mix  It plays a crucial role in ensuring grid stability by providing 

the necessary adoustment capacity to compensate for fluctuations in production and frequency 

variations inherent to sustainable energy sources  However, its significant greenhouse gas emissions 

present a maoor challenge to Japan’s decarbonization efforts  

Considering the long periods of low variable renewable energy production during adverse 

winter weather conditions, it is believed that it is difficult to completely replace thermal power with 

this kind of energy and batteries387  

Accordingly, LNG production will be developed alongside a stable fuel supply  

Simultaneously, efforts to decarbonize thermal power through hydrogen, ammonia, and CCUS will 

be advanced, with a focus on technological development, cost-effectiveness, implementation 

timelines, and emissions reduction, while ensuring regulatory predictability for operators  

Policymakers will accelerate the phase-out of inefficient coal power  

At the same time, AI and IoT will further streamline operations and maintenance, driving cost 

efficiencies and improving thermal plants’ operational flexibility  In advancing these measures, 

attention must be paid to maintaining the supply chains needed for the construction, operation and 

maintenance of thermal power, as well as the potential impacts on regional economies and 

employment that could arise from decarbonization and decommissioning in the future  Furthermore, 

it is important that operators will outline their decarbonization pathways transparently, in 

collaboration with local stakeholders, to address potential economic and employment 

repercussions388  
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387 KUMAGAI, Takeo, “Japan's thermal power share to plunge to 30%-40% as renewables double by FY 2040-41”, S&P 
Global Platts, December 17, 2024  
388 METI, “Enerugī kihon keikaku”, February 2024  



52 
 

LNG emits relatively fewer greenhouse gases than coal and oil and offers potential to 

incorporate hydrogen and ammonia, as well as CCUS technologies389   

Efforts include the technological advancement of combustion systems, power generation 

demonstrations supported by the Green Innovation Fund 390 , and initiatives aimed at facilitating 

societal adoption  Additionally, long-term auctions for decarbonized power sources will support the 

deployment of these technologies, with a strategic focus on capturing both domestic and international 

market opportunities391  

By contrast, coal—which still constitutes about 30% of power generation—produces higher 

GHG emissions compared to LNG, making its gradual phase-out imperative  To achieve carbon 

neutrality by 2050, it is crucial to systematically transition away from ineff icient coal power while 

maintaining a stable electricity supply392  

Around 2030, Japan aims to leverage capacity markets, the Energy Conservation Act 393 and 

carbon trading schemes (to be fully adopted in fiscal year 2026) to accelerate the exit from inefficient 

coal  From the perspective of promoting GX, the emissions trading system that will be fully 

implemented in fiscal 2026 and the fossil fuel tax that is expected to be newly introduced in fiscal 

2028 may erode the economic advantage of coal power over LNG, potentially advancing the phase-

out  

Ultimately, Japan endeavours to achieve carbon neutrality by 2040, simultaneously upholding 

stable energy supply and economic growth   

To this end, it is imperative to drive swift and substantial cost reductions in GX-related 

technologies  This includes decarbonized energy sources such as renewables and nuclear power, 

energy-saving solutions like photovoltaic fusion technology, next-generation fuels such as hydrogen 

for non-fossil conversion, and carbon capture and removal technologies like CCUS  These 

advancements must be accelerated through discontinuous innovation  

To create such discontinuous innovation, the Japanese government will mobilize cross-

sectoral policy tools such as budget, tax, finance, regulatory reform and standardization, while using 

the Green Innovation Fund and GX Economic Transition Bonds394  

 
389 METI, “Future of LNG: security, affordability, and decarbonization”, LNG Producer-Consumer Conference 2024   
390 To achieve carbon neutrality by 2050, METI launched the 2-trillion-yen Green Innovation Fund, managed by NEDO  
Over the next decade, it will support firms and institutions in meeting 2030 climate targets by funding R&D, 
demonstration, and implementation  The fund focuses on high-impact sectors requiring long-term investment, aligning 

with the Green Growth Strategy’s goal of integrating economic growth with environmental sustainability  
391 METI, “Karyoku hatsuden wo «zero emisshon» ni！nihon ga kaihatsu oisshi oigyō ni torikumu saishin gioutsu wo sekai 

e hasshin”, August 25, 2025  
392 Renewable Energy Institute, “Sekitan karyoku no kanzenna fēzu auto wo”  
393 Energy conservation not only contributes to a decarbonized society through the reduction of energy consumption but 
also helps build a resilient energy supply and demand system in times of crisis  
394 METI, “Gurīn inobēshon kikin”  
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The envisioned transformation aims to achieve a low-carbon, sustainable energy system, 

reinforcing Japan’s role as a leader in global innovation and environmental responsibility  These 

developments will not only support domestic energy security but also contribute to economic growth 

through investments in green technologies and infrastructure395  

 

2.3 Decarbonization Initiatives in Japan’s Industrial Sector 

The Basic Policy for the Realization of GX, introduced by the Japanese Cabinet in February 2023 

following the invasion of Ukraine, constitutes a cornerstone in Japan’s pursuit of international 

commitments to attain carbon neutrality by 2050 and to curtail greenhouse gas emissions by 46% by 

2030396  

For a nation repeatedly challenged by disruptions in stable energy supply, Green 

Transformation signifies a comprehensive overhaul of post-war industrial and energy policies  It 

entails transitioning from fossil fuel-dependent industrial and social infrastructures—rooted in 

practices established since the Industrial Revolution—to a new paradigm anchored in clean energy397  

During meetings of the GX Implementation Council, it was decided that the GX roadmap 

would leverage the globally recognized technological strengths of Japanese enterprises to support 

worldwide efforts aimed at realizing net-zero emissions  By creating new markets and demand, while 

bolstering industrial competitiveness, this strategy also strives to reinvigorate Japan’s economy, with 

implications for employment and household income growth  

In this context, the government has estimated that actualizing GX will require an investment 

of more than 150 trillion yen over the next decade, facilitated through public-private collaboration in 

order to achieve international obligations398  

Given the long-term and multifaceted nature of these financial and regulatory interventions, 

comprehensive measures to promote investment by integrating regulation and support have been 

devised  Their oboective is to enhance predictability for private enterprises, thus encouraging broader 

involvement in GX initiatives399  
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Reflecting this need for legislative support, the GX Promotion Act was passed by the House 

of Representatives in May 2023, as the planned roadmap stipulated certain actions requiring statutory 

authorization400  

Prior to the law’s adoption, the GX League was introduced in 2022, offering a voluntary 

framework for companies committed to decarbonization401  

In order to ensure equitable and transparent participation, METI published guidelines 

delineating fundamental principles for disclosing and assessing climate-related opportunities  These 

guidelines are designed to deepen awareness of climate commitments among businesses and financial 

institutions402  

Within the GX League, an emissions trading system (GX-ETS) was launched in fiscal year 

2023, enabling corporations to meet self-imposed emissions reduction targets   

The system aims to become fully operational with the flexibility to account for sector-specific 

characteristics and varying decarbonization pathways, all while safeguarding equity and efficacy403  

In the meantime, knowledge-sharing, data-gathering, and fair system enhancements will pave 

the way toward an official start of large-scale emissions trading from 2026404   

As of April 2024, companies responsible for over 50% of Japan’s CO₂ emissions had ooined 

the GX League405  

Subsequently, in July 2023, under GX Promotion Act, the government endorsed the GX 

Promotion Strategy—encompassing two principal endeavours   

The first concentrates on fortifying energy self-sufficiency through decarbonization, 

specifically by accelerating the shift toward renewable and nuclear power  

The second involves rolling out the Growth-Oriented Carbon Pricing Concept, comprising 

substantial initial investment support via GX Economic Transition Bonds, the advancement of carbon 

pricing as an incentive for GX investment, and the application of innovative financial instruments406  

 
400 MIYAGAWA, Kenoi et Al , “Enactment of GX Promotion Act and its Impact on Corporate Decarbonization”, Anderson 
Mōri & Tomotsune, July 2023   
401 Anderson Mōri & Tomotsune, “Wagakuni niokeru kābon kureoitto shioō no saishin oioō  gurīntoransufōmēshon （GX） 

datsu tanso （kābonnyūtoraru） no oitsugen ni mukete”,  February 2023   
402 GX League, “GX rīgu kōshiki WEB saito kikō kanren no kikai niokeru kaioi hyōka no kihon shishin”, March 3, 2023   
403 METI, “Jī ekkusu ni zero yon zero bioon datsu tanso seichōgata keizai kōzō ikō suishin senryaku kaitei”, February 
2025  
404 Anderson Mōri & Tomotsune, “Wagakuni niokeru kābon kureoitto shioō no saishin oioō  gurīntoransufōmēshon （GX） 

datsu tanso （kābonnyūtoraru） no oitsugen ni mukete”,  February 2023  
405 METI, “Seichō shikōgata kābonpuraishingu kōsō”   
406 METI, “Datsu tanso seichōgata keizai kōzō ikō suishin senryaku”, July, 2023   
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The Growth-Oriented Carbon Pricing Concept serves as a strategic fulcrum for directing 

extensive GX investments through robust public–private collaboration  To this end, METI is poised 

to introduce three pivotal measures: 

1  Substantial support for upfront investments, incorporating the issuance of GX Economic 

Transition Bonds and a regulatory framework designed to stimulate investment;  

2  Encouraging GX investments via carbon pricing mechanisms;  

3  Leveraging innovative financial instruments to expedite decarbonization prooects407  

By ensuring predictability in regulatory and institutional structures over a multi -year horizon, 

the government seeks to spur sizeable private-sector investment in GX initiatives   

Policies will be structured as long-term, multi-year commitments, offering clear prooections 

on regulatory and institutional developments  Additionally, integrated roadmaps will outline specific 

technological deployment targets and establish timelines for regulatory implementation in key sectors 

expected to attract GX investments  These strategies will undergo routine refinement based on 

feedback from industry participants and academic experts  

The overarching oboective is a seamless transition to a decarbonized, growth-oriented 

economic framework408  

To bolster business confidence in the long-term, GX Economic Transition Bonds were 

established as part of a broader initiative merging policy, regulation, and market creation   

Initially, the government allocated 20 trillion yen for upfront investment to accelerate the 

move toward non-fossil energy sources, restructure energy-intensive sectors, drive fundamental 

energy conservation, and advance R&D in resource recycling and carbon capture technologies409   

Transition bonds function by requiring funded prooects to outline explicit carbon reduction 

strategies consistent with national climate neutrality oboectives  Japan was among the early adopters 

of this financial mechanism, adhering to global standards and pioneering a blueprint for sustainable 

energy investment  

The GX Promotion Strategy serves as a reference, articulating specific transition pathways for 

twenty-two sectors over the coming decade  Among there are high-emission industries—such as steel 

and chemicals—whose roadmaps detail the required technologies and expected progression from 

research phases to actual deployment410  

 
407 Nomura Research Institute, “Japan’s GX Policy and Carbon Pricing Trends”, December 2023   
408 METI, “Datsu tanso seichōgata keizai kōzō ikō suishin senryaku”, July, 2023  
409 The Government of Japan, “Climate Transition Bonds Show Japan’s Commitment to Carbon Neutrality”, September 
27, 2024  
410 METI, “Datsu tanso seichōgata keizai kōzō ikō suishin senryaku”, July, 2023  
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Although scepticism persists about the feasibility of certain R&D efforts, many prooects—like 

decarbonized steel and floating offshore wind—have already progressed to demonstration testing 

stages411  

Since cutting worldwide emissions and moderating temperature increases demand action from 

every segment of the economy, the transition depends not only on proven decarbonization tool, such 

as renewable energy, but also on new technologies that will be developed and commercialized in a 

phased manner412  

On February 18, 2025, in response to mounting uncertainties in the investment environment— 

including deteriorating international relations and rising electricity demands due to GX and DX 

developments—the Cabinet ratified the GX2040 Vision, effectively updating the GX Promotion 

Strategy with a medium- to long-term perspective413  

The Strategy highlights GX market creation, industrial restructuring, and industrial location 

policies   

Because ongoing investment for growth requires clear prooections of future demand, which is 

often tied to elevated costs or novel practices in decarbonization, market forces alone may struggle 

to create sustained supply-and-demand cycles   

Achieving carbon neutrality involves high levels of uncertainty in the scale, timing, and costs 

of transitioning to new decarbonized energy, making it challenging to generate stable demand414   

As a result, the government will partner with public and private sectors to cultivate market 

conditions acceptable to society, while also focusing on initiatives that evaluate the GX products and 

services across the entire supply chain   

At the same time, the government aims to establish a GX market through a dual approach: 

stimulating immediate demand and ensuring medium- to long-term predictability  This will be 

facilitated by a growth-oriented carbon pricing mechanism, which will progressively increase carbon 

prices as a regulatory measure415  

To ensure the sustainable implementation of GX policies in the short to medium term—

particularly given the evolving nature of carbon pricing—creating demand through the visualization 

of environmental value is essential  Since demand is generated at the product and service level, it is 

 
411 The Government of Japan, “Climate Transition Bonds Show Japan’s Commitment to Carbon Neutrality”, September 
27, 2024   
412 Ibidem.  
413 METI, “Jī ekkusu ni zero yon zero bioon datsu tanso seichōgata keizai kōzō ikō suishin senryaku kaitei”, February 
2025  
414 Ibidem. 
415 METI, “GX seihin shioō sōshutsu ni muketa shisaku nitsuite”, July, 2024   
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crucial to highlight not only the carbon footprint (CFP) but also indicators that reflect emission 

reductions, such as achieved reductions and contribution metrics416   

In an era where product-level emissions are gaining traction—exemplified by the European 

Carbon Border Adoustment Mechanism (CBAM) 417  and the European Battery Regulation418 —the 

global competitiveness of exports hinges on effectively managing emissions data  

In response, Japan will also incorporate both CFP and emission-reductions markers into  

industrial strategies to strengthen the worldwide competitiveness of its low-carbon goods and services  

The government seeks to enhance discussions on the adoption of standardized indicators to 

ensure that domestically produced goods and services contributing to decarbonization receive 

international recognition  Additionally, Japan will actively engage in shaping global regulatory 

frameworks by participating in or collaborating with key international initiatives  These include the 

“Action Plan for the Next 10 Years” under AZEC, The Greenhouse Gas (GHG) Protocol 419 , the 

International Organization for Standardization (ISO), and industry-led guidelines  Through these 

efforts, Japan aims to facilitate the widespread adoption of worldwide recognized standards 420     

To stimulate initial demand, not only private companies but also the public sector will actively 

procure advanced environmental goods and services such as green steel and green chemicals, thereby 

encouraging their broader market adoption   

By proclaiming a GX Proactive Implementation Declaration, local authorities committed to 

these ambitions can receive preferential government support to accelerate the penetration of GX 

products and services  

Mechanisms will be considered to promote emission reductions across the entire supply chain 

and to foster an environment where GX products and services are actively chosen in the market   

Concurrently, the automotive industry is working toward using low-environmental-impact 

steel in manufacturing, and stablishing standards that evaluate products with low CFP that 

significantly reduces emissions at corporate level421  

 
416 METI, “Jī ekkusu ni zero yon zero bioon datsu tanso seichōgata keizai kōzō ikō suishin senryaku kaitei”, February 

2025  
417 European Commission, “Carbon Border Adoustment Mechanism”, February 26, 2025   
418 European Parliament, “New EU regulatory framework for batteries”, 2024   
419  The protocol was developed by the World Business Council for Sustainable Development (WBCSD), a private 
organization that released the Guidance on Avoided Emissions in 2023  This publication aims to support businesses in 
addressing the climate crisis, promoting ecosystem restoration, and reducing social inequalities  For further details, refer 

to the following website: https://www wbcsd org/resources/guidance-on-avoided-emissions-helping-business-drive-
innovations-and-scale-solutions-towards-net-zero/   
420 METI, “GX seihin shioō sōshutsu ni muketa shisaku nitsuite”, July, 2024   
421 METI, “Jī ekkusu ni zero yon zero bioon datsu tanso seichōgata keizai kōzō ikō suishin senryaku kaitei”, February 
2025  
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This approach will focus on gradually fostering demand by implementing targeted support 

measures for both supply and demand sectors, ensuring a balanced and sustainable market 

development  

Recognizing companies that demonstrate exceptional leadership in purchasing GX goods and 

services will further multiply best practices, establishing a reinforcing cycle of innovation and 

consumption, while also promoting the horizontal expansion of excellent initiatives to other 

companies422  

A central priority of the GX2040 Vision is identifying specific measures, particularly in the 

energy sector, to expedite Japan’s industrial restructuring and implement a growth-oriented carbon 

pricing regime  It is also crucial to focus on the vision outlined for the corresponding GX industrial 

location policy423  

In doing so, Japan aspires to cultivate new industrial clusters, drawing large-scale corporate 

investments into regions abundant in decarbonized power—predominantly renewable and nuclear 

sources  This blueprint aligns with aspirations to reouvenate regional economies and bolster national 

competitiveness424  

As industries are increasingly reliant on clean power to enhance their competitive advantage, 

substantial uncertainties arise regarding future demand scales, infrastructure development timelines, 

and the balance of supply and demand425   

Therefore, the government will introduce incentive measures to encourage corporate toward 

decarbonized electricity, aided by a coordinated approach to upgrade existing transmission systems 

and construct new infrastructure  This strategy not only strengthens industrial competitiveness but 

also incentivizes local governments to attract corporate investments  

Moreover, to meet the growing energy demands of GX-related industries, companies will be 

strategically guided toward locations with adequate transmission and distribution capacity  In parallel, 

a proactive and unified approach to infrastructure expansion will be implemented, supported by an 

appropriate funding framework to ensure efficient development of facilities426   

Former Prime Minister Kishida underscored the importance of implementing timely support 

measures and policies to ensure efficient energy distribution and the strategic concentration of 

industries in regions with stable renewable and nuclear power sources  Overcoming geographical 

 
422 METI, “GX seihin shioō sōshutsu ni muketa shisaku nitsuite”, July, 2024  
423 Nikkei Shinbun, “2040 nen datsu tanso senryaku wo nennai sakutei shushō shioi , denryoku ouyō ni taiō”, May 13, 
2024,https://www nikkei com/article/DGXZQOUA132KW0T10C24A5000000/?msockid=1add923e11aa6941178e8113

106a68cf  
424 METI, “Jī ekkusu ni zero yon zero bioon datsu tanso seichōgata keizai kōzō ikō suishin senryaku kaitei”, February 
2025  
425 Ibidem. 
426 Ibidem.  
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mismatches between high-energy industries and resource-rich regions, as well as reinforcing grid 

capacity, is essential to facilitating this envisioned industrial realignment 427  

AI and data centers are also essential components for the advancement of industrial structure  

AI-driven optimization technologies can help balance renewables supply and demand, 

encouraging the development of efficient new materials with high CO₂ reduction effects, and 

accelerate DX to maximize the effects of GX  Since Japan faces a structural labour shortage, the use 

of AI can also serve as a catalyst for solving social issues and creating innovation428   

In the future, to maintain and improve the standard of living for citizens and industrial 

competitiveness, it is necessary to promote the use of digital technologies such as AI and robotics in 

all fields  Additionally, by introducing DX into product manufacturing sites, it enables the 

optimization of production costs for individual products and the manufacturing of highly customized 

special products, thereby enhancing existing supply chains429  

Consequently, retaining data centers operations domestically mitigates digital capacity deficits, 

reduces dependence on overseas computing power, enhances data security for the accumulation and 

processing of personal information, and strengthens overall competitiveness430   

Within this overarching GX policy framework, the government has employed the Act on the 

Rationalizing Energy Use and Shifting to Non-fossil Energy to motivate the industrial transition away 

from fossil fuels  Specifically, the government issued guidelines for five core industries—iron and 

steel, chemicals, cement, paper, and automotive—which collectively account for 44% of industrial 

energy use   

By introducing a voluntary disclosure system for the periodic reporting of energy efficiency 

improvements, companies are encouraged to share data on their non-fossil fuel usage   

Additional support targets R&D and the commercialization of innovative technologies like 

hydrogen-based steelmaking, ammonia-fuelled naphtha crackers, and carbon recycling in auto power 

generation  The development of biorefinery industries using sustainably sourced wood pulp also 

features prominently431   

Japan also intends to rein in excessive fossil fuel dependency by intensifying energy 

conservation on the demand side and deploying higher-yield, decarbonized energy sources—most 

notably, renewables and nuclear power—on the supply side  Recognizing the necessity of a gradual 

 
427 NHK, “Kishida shushō saisei ene nado niyoru denryoku hōfuna eria ni sangyō no shūseki wo”, July 23, 2024, 
https://www3 nhk or op/news/html/20240723/k10014520531000 html   
428 NHK, “Kishida shushō «datsu tanso dengen e no tōshi kasoku e shiensaku wo kyōka»”,  July 2, 2024,   

https://www3 nhk or op/news/html/20240702/k10014499361000 html   
429 Keidanren, “Nihon sangyō no sai hiyaku e”, April 16, 2024   
430 METI, “Jī ekkusu ni zero yon zero bioon datsu tanso seichōgata keizai kōzō ikō suishin senryaku kaitei”, February 
2025  
431 METI, “Datsu tanso seichōgata keizai kōzō ikō suishin senryaku”, July, 2023   
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transition, policymakers are working to decarbonize thermal power while safeguarding the reliability 

of national electricity supplies432  

Within this framework, a thorough examination of the automotive sector in Japan is imperative, 

as it represents the central focus of this research  

Because of its outsized carbon footprint, the automotive sector has been identified as a focal 

point in achieving carbon neutrality by 2050  This sector accounts for 86% of emissions within the 

transportation industry and 15% of Japan’s total emissions  A comprehensive life-cycle approach aims 

to reduce carbon output spanning power generation, manufacturing, usage, and eventual vehicle 

disposal433  

A central oboective is the transition to 100% electric vehicles (EVs) in new passenger car sales 

by 2035  This category includes battery electric vehicles (BEVs), fuel cell vehicles, plug-in hybrid 

vehicles (PHEVs), and hybrid vehicles (HVs)  To facilitate this transition, the government plans to 

install 300,000 charging stations—of which 30,000 are fast chargers—by 2030, and to construct 

around 1,000 hydrogen refuelling stations to promote fuel cell vehicles434  

Reinforcing the domestic battery supply chain is also critical to this transformation  By 2030, 

Japan seeks to establish an annual domestic manufacturing capacity of 150 GWh for batteries and 

materials, reducing dependency to foreign suppliers  Initiatives include promoting next-generation 

solid-state batteries, anticipated to enter full-scale practical use around 2030  Efforts will be made to 

enhance battery recycling and integrating vehicle-to-grid technologies to optimize renewable energy 

uptake435  

Regarding fuel policies, Japan envisions introducing low-carbon gasoline blends—including 

up to 10% bioethanol by 2030 and 20% by 2040—and accelerating the entry of biodiesel and synthetic 

fuels in the early 2030s  These alternative fuels will be complemented by the development of 

compatible vehicle technologies to ensure seamless integration into the market  Green Innovation 

Fund incentives and international cooperation through specialized forums or bilateral partnerships on 

biofuels and synthetic fuels will underpin these developments436  

In the commercial vehicle sector, dedicated financial measures will focus on supporting 

transport operators and shippers in aligning with national targets for non-fossil energy vehicles  The 

adoption of FCVs, particularly in logistics, will be facilitated through targeted financial and 

 
432 METI, “The Basic Policy for the Realization of GX: A roadmap for the next 10 years”, February 2023   
433 METI, “Bunyabetsu tōshi senryaku sankō shiryō（oidōsha）”, December 2024   
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435 METI, “Bunyabetsu tōshi senryaku sankō shiryō（oidōsha）”, December 2024   
436 The Japan Times, “Japan to aim for all new cars to be biofuel-compatible in 2030s”, November 12, 2024   
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infrastructural incentives  Additionally, new fuel economy regulations for heavy-duty vehicles will 

be introduced to drive continuous efficiency improvements437  

Japan has maintained a technological edge in FCV development, advancing ahead of other 

nations  To accelerate their widespread adoption, initiatives have been implemented to popularize fuel 

cell passenger cars, expand hydrogen refuelling infrastructure, and enhance the performance  Given 

their long driving range and short refuelling times, they are particularly well -suited for commercial 

applications, where global interest in their deployment remains high438  

Beyond propulsion and fuel shifts, Japan underscores lifecycle carbon neutrality, striving to 

curtail emissions at each production, usage, and end-of-life phase  This comprehensive strategy 

entails cultivating robust local supply chains, pursuing industrial competitiveness, and investing in 

workforce development to sustain continuous technological evolution  

Recognizing the complexity of international market dynamics and technological uncertainties, 

Japan’s policy is based on a “multi-pathway strategy” that balances carbon neutrality ambitions with 

evolving markets  By striking a balance between environmental goals and economic competitiveness, 

the nation aspires to secure a resilient and sustainable future for its automotive industry439  

Ultimately, Green Transformation framework represents a pivotal shift in the country’s 

approach to sustainability, industrial competitiveness, and economic resilience  By integrating carbon 

pricing mechanisms, emissions trading systems, and large-scale investments in green technologies, 

Japan seeks to balance decarbonization with economic growth   

The targeted policies for energy-intensive industries and the automotive sector underscore the 

government’s commitment to fostering innovation while maintaining industrial leadership in global 

markets  The success of the GX, however, will largely depend on its ability to address regulatory 

challenges, ensure long-term financial viability, and align with international sustainability standards  

As Japan navigates the intertwined complexities of the global energy transition, the continued 

refinement of policies and active collaboration among public authorities, private enterprises, and civil 

society will be critical to forging a competitive and sustainable economic future440  
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CHAPTER 3 

The Japanese automakers and the energy transition 

 

3.1 Main Actors and Strategies 

The automotive industry plays a pivotal role in the world economy, with its market size estimated at 

approximately $4 36 trillion in 2024441   Prooections indicate a growth traoectory reaching around 

$6 68 trillion by 2032442, driven by technological advancements, evolving consumer preferences, and 

the ongoing shift towards sustainable mobility solutions443  

In the context of technological innovation, the sector has served as a maoor catalyst, as 

demonstrated by substantial investments in research and development  In 2022, global automotive 

R&D expenditures totalled €145 billion, with Japan contributing €30 2 billion—positioning itself as 

the second-largest investor after Europe (€61 6 billion)444  

In parallel, trends in worldwide vehicle sales further illustrate the sector’s resilience and 

evolving dynamics  In 2023, the industry experienced a year-on-year increase of nearly 11%445  As 

supply chain disruptions, particularly those related to semiconductor shortages in 2020, gradually 

eased, production returned to normal levels, leading to inventory replenishment across various 

regions  Total car sales reached approximately 90 million units in 2023, up from 81 million in 2022, 

marking the highest volume recorded since 2019   

Japan, in particular, exhibited robust growth, with vehicle sales rising by nearly 16% to 4 0 

million units  This upward momentum continued into 2024, when total sales climbed to 4 8 million 

units446  

In the 2023 Global Bestselling Brands ranking, Toyota and Honda secured top positions 

among the leading automotive manufacturers by market share447   

 
441 Globe Newswire, Automotive industry size expected to reach USD 6,678.28 BN by 2032 , in “Fintechfutures”, April 25, 

2024, https://www fintechfutures com/press-releases/automotive-industry-size-expected-to-reach-usd-6-678-28-bn-by-
2032 
442 Ibidem. 
443 Ibidem.  
444 Statista, “Total R&D spending on automotive worldwide 2022, by region”, January 23, 2025   
445  ING Think, Global car market to hit the speed bumps in 2024 , in “Think ing”, February 23, 2023, 
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447 Kroll, Automotive Industry Report 2024, in “Media-cdn kroll”, Spring 2024,  
https://media-cdn kroll com/ossmedia/kroll-images/pdfs/executive-summary-automotive-industry-insights-spring-
2024 pdf?_ga=2 119101131 359516888 1745504489-512714351 1745504489  
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Toyota maintained its dominance for the twenty-fifth consecutive year448, achieving a global 

market share of 10 7%, largely driven by the strong performance of the Toyota Corolla449   

Honda, ranking third with a 4 6% share, demonstrated resilience through the sustained success 

of its CR-V model  Despite the considerable gap in market share between the two companies, Honda’s 

performance underscores its enduring competitive strength, particularly in the SUV segment450  

According to the Automotive Industry Report 2024, the global car market, following a 2 5% 

increase in 2024 compared to the previous year451, is prooected to experience sustained moderate 

expansion of approximately 2 0% to 2 5% in 2025452   

Concurrently, the Japanese automotive sector is undergoing a profound transformation, 

propelled by the dual imperatives of addressing climate change and advancing the global energy 

transition  Moreover, the integration of digital technologies is reshaping industrial structures and 

value chains, intensifying global competition 453   Within this rapidly evolving landscape, Digital 

Transformation is emerging as a critical competitive factor alongside electrification, with the 

development of Software-Defined Vehicles (SDVs) expected to redefine the future of mobility454  

Recognizing these shifts, METI and the Ministry of Land, Infrastructure, Transport and 

Tourism (MLIT) introduced the Mobility Digital Transformation Strategy455 in 2023456   

In alignment with this initiative, maoor industry stakeholders—including leading automakers 

such as Toyota, Honda and Nissan, which forecasted sales revenues of ¥47 trillion457, ¥20 3 trillion458, 

and ¥12 7 trillion 459  respectively for Fiscal Year 2025—have adopted integrated approaches to 

reducing CO₂ emissions and promoting sustainability  

 
448 Focus2move, World Best Selling Compact Cars 2023. The Top 25 Ranking , in “Focus2move”, February 25, 2024,  
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For instance, Toyota Motor Corporation has embraced a multi-pathway strategy to offer a 

diverse range of mobility options that align with the future of energy and the needs and expectations 

of local communities and customers460  This roadmap aims to navigate Green Transformation, with 

an investment exceeding 2 trillion yen in the fiscal year 2024461 and 5 trillion yen by 2030462  

Central to this vision is the company's commitment to electrification, particularly in light of 

data released by the International Energy Agency which reported that the global  EVs sales in 2023 

were 3 5 million higher than in 2022, a 35% year-on-year increase463   

In December 2021, Toyota announced plans to introduce 30 battery electric vehicle (BEV) 

models by 2030, aiming for global sales of 3 5 million units within the same timeframe464  Its luxury 

brand Lexus is also set to achieve a 100% battery electric mix, particularly in Europe, by 2030, 

aligning with Toyota Motor Europe's goal of a 100% CO₂ reduction in all new vehicle sales in Western 

Europe by 2035465  

As a result, the company is actively advancing battery technologies to better align with 

customer expectations  It is focused on enhancing battery performance and diversifying its offerings, 

ranging from cost-effective options to high-performance solutions  Furthermore, progress in the 

development of all-solid-state batteries, which are considered to be the most popular next-generation 

batteries, is expected to yield improvements in power output, driving range, and charging efficiency466  

To achieve these oboectives and support technological advancements, Toyota is enhancing its 

manufacturing capabilities across the European region  

In March 2025, despite the global downturn in electric vehicle sales in the previous year 467, 

the company announced plans to produce BEVs in the UK, ensuring the continuity of its eight 

European factories during the shift to electric cars  This initiative includes the introduction of two 

new electric models under the Toyota brand by 2026, alongside three models under Lexus468  The 

company’s investment is partly driven by its confidence in the UK market, where consumer intent to 

 
460 Global Toyota, Toyotajidōsha tōgō hōkokusho2024 , in “Global toyota”, 2024,  
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May 9, 2024, https://xtech nikkei com/atcl/nxt/column/18/00001/09251/   
462   Global Toyota,  Toyota’s Views on Climate Public Policies 2024, in “Global toyota”, 2024 
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connect”, April 4, 2023,  https://sdgs-connect com/archives/55146 
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purchase new vehicles rose by 11% in 2024469, placing the country ahead of other European markets 

in terms of electric vehicle adoption470   

This market optimism is reinforced by findings from PricewaterhouseCoopers471’s eReadiness 

2024 report, which highlights that 65% of UK consumers472 plan to buy an EV within the next five 

years473  The UK government has supported this trend through a series of fiscal incentives, including 

continued Benefit-in-Kind (BiK) tax relief for EVs, revisions to Vehicle Excise Duty (VED), and a 

100% first-year allowance on EV-related investments474  Furthermore, the UK government’s October 

2024 Budget allocated £200 million to the development of charging infrastructure475, with the aim of 

expanding the number of public charging stations from over 50,000 in 2024 to 300,000 by 2030476  

On the other hand, in the Japanese market, Toyota initially announced plans in 2024—

according to Nikkei Shinbun—to construct a new lithium-ion battery manufacturing facility in 

Fukuoka Prefecture  The plant was intended to supply batteries for finished vehicles across Asia, 

particularly serving a local facility producing Lexus-brand vehicles  Construction was originally 

scheduled to commence around 2025, with operations anticipated to begin by 2028 or later477  

As reported by Asahi Shinbun in March 2025, Toyota decided to postpone the prooect478  This 

decision was attributed to the decline in global demand for electric vehicles in 2024 during which 

Japan experienced a 33% drop in EV sales — the first year-over-year decrease in four years479   

This delay in battery plant construction also reflects broader challenges facing Toyota's 

transition to fully electric vehicles  Despite its pioneering role in hybrid technology, the company has 

lagged behind competitors in the shift toward BEVs 480   In fact, in 2024 Toyota Corolla lost its 

 
469 EY Global, Global demand for EVs slows as consumer concerns remain high over lack of charging infrastructure – 
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leadership, first time in this century, due to the success of a new market leader that was the Tesla 

Model Y with 1 15 million units sold, while Toyota Corolla was second with 1 13 million sales481  

In this case, BEVs operate using electric motors instead of gasoline engines, delivering 

smooth acceleration  Like hybrid electric vehicles, they recover kinetic energy during braking but 

rely on external charging for their primary power supply482  

In addition to electrification, Toyota is investing in hydrogen fuel cell technology, a market 

expected to expand significantly and reach an annual value of $40 18 billion by 2032 483   The 

introduction of the Toyota Mirai in 2014, the first hydrogen fuel cell vehicle, marked a significant 

milestone in sustainable mobility, showcasing the potential of this solution as a clean energy source 

for transportation484  

Consequently, to adapt to rapid market changes, the Hydrogen Factory was established in 

2023, creating a streamlined decision-making structure under a single leadership, integrating sales, 

development, and production485   

This new organization is focusing on three key areas: localized development and production, 

with regional hubs primarily in Europe and China to accelerate market-driven innovation486; strategic 

partnerships, strengthening collaboration with key industry players to achieve economies of scale and 

deliver cost-effective solutions; and technological advancement, driving the evolution of next -

generation fuel cell technology to enhance competitiveness487  

In particular, the next-generation fuel cell system is aimed at commercial applications, with 

plans for implementation by 2026, promising industry-leading performance, including enhanced 

durability, reduced costs, and improved fuel efficiency  488  According to Toyota, the system will see 

a 37% reduction in cost through “technological progress, volume efficiency, and localization”  489  If 

the company sees demand for 200,000 units in 2030, it will be able to reduce costs by 50% and 

generate a solid profit490  
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Collectively, these initiatives underscore Toyota's dedication to leading the automotive 

industry's transition toward a carbon-neutral future, in aligning with the IEA’s Net Zero Emissions 

(NZE) scenario and the 1 5°C target outlined in the Paris Agreement491  

In the same way as Toyota, Honda Motor Corporation is actively enhancing its position in the 

global shift to low-emission mobility through a comprehensive strategy focused on electrification and 

hydrogen fuel cell technologies  

To facilitate the transition to EVs, it aims to accelerate product launches by 2026 and establish 

a robust EV brand and business framework by 2030  The company recognizes the importance of 

maintaining a strong internal combustion engine (ICE) sector to support future investments in 

electrification492  

A cornerstone of this plan is the development of all-solid-state batteries, which Honda aims 

to integrate into EVs with a medium- to long-term perspective by the late 2020s493  These batteries 

are prooected to double the driving range of EVs and significantly enhance performance metrics  To 

support this prooect, the company has invested 43 billion yen in a pilot production facility in Tochigi494, 

Japan, with the oboective of producing over 2 million EVs annually by 2030495   

Moreover, in North America, Honda has committed to strive for electric vehicle sales ratio for 

40% by 2030, 80% by 2035 and 100% by 2040496, as stated in its 2021 official roadmap, when the 

company announced the intention to stop selling new vehicles, including HVs, that emit carbon 

dioxide while driving497   

As a result, in 2025—supported by a 5% year-on-year growth in the North American EV 

market as of April, following a previous year of decline 498 —Honda announced a $700 million 

investment to modernise three of its existing plants in Ohio499  The initiative aims to transform these 

facilities into an integrated electric vehicle manufacturing network, characterised by flexible and 

scalable production capabilities  Additionally, the reconfiguration not only enables the assembly of 

 
491 International Energy Agency, Global Energy and Climate Model Documentation 2024 , IEA Publications, October 
2024   
492 PEREZ, Jerry, “Honda CEO Hints Combustion Engines Could Stick Around Until 2040”, The Drive, March 3, 2023   
493  PHOON, Michael, “Honda Accelerates EV Future With All-Solid-State Battery Technology For 2025”, Ev.com, 
November 21, 2024   
494 OKINAGA, Shoya, “Honda's solid-state batteries promise to double EV ranges”, Nikkei Asia, November 22, 2024   
495 SHIRAKI, Maki and KANTARO Komiya, “Honda hopes to double EV driving range with solid-state batteries”, Reuters, 

November 21, 2024   
496 KANE, Mark, “Honda Announces Electrification Plan: 100% BEVs And FCVs By 2040”, InsideEVs, April 23, 2021   
497 Nikkei Shinbun, “Honda, sekai hanbai subete wo EV FCV ni 40 nen mokuhyō”, April 23, 2021, ホンダ、世界販売

全てを EV・FCVに 40年目標 - 日本経済新聞  
498  Rho Motion, Global EV sales up 29% first third of 2025, in “Rhomotion”, May 14, 2025, 
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next-generation EVs but also incorporates battery pack installation and related systems, thereby 

enhancing vertical integration within the company’s manufacturing ecosystem500  

In the realm of vehicle development, the automaker introduced the Honda Zero, an electrified 

automobile platform designed to underpin seven models by 2030, with the first production vehicle 

debuted at Consumer Electronics Show (CES) in Las Vegas in January 2025  It exemplifies the 

company's commitment to innovative EV technology and enhanced user experiences 501   In this 

context, enterprise introduced its proprietary vehicle operating system (OS), the ASIMO OS, 

prooected to support automated driving and SDV capabilities  ASIMO is a robotic innovation that 

recognize external environments and autonomous behaviour control technologies that enable it to act 

while understanding the intentions of people around it502  

In parallel, Honda is making substantial progress in hydrogen fuel cell technology, since the 

company has long recognized its potential and has been engaged in research and development of this 

technology for over 30 years503   

In February 2025, the company unveiled its next-generation fuel cell module, which boasts a 

50% reduction in production cost, more than double the durability, and a threefold increase in 

volumetric power density compared to previous models  Mass production of this module is scheduled 

to commence in 2027  Additionally, Honda plans to begin mass production of its Fuel Cell Power 

Generator in 2026, aiming to supply clean electricity to large facilities such as factories and offices504   

To facilitate these advancements, the automaker is repurposing its existing Powertrain Unit 

Factory in Moka City, Tochigi Prefecture, into a dedicated production plant for the next-generation 

fuel cell systems  This facility, expected to be operational by fiscal year 2027, will have an annual 

production capacity of 30,000 units  The initiative has been selected for the “GX Supply Chain 

Construction Support Prooect” to support domestic manufacturing supply chains in Green 

Transformation policy, aiming for carbon neutrality by 2050505  

Ultimately, Honda seeks to expand its annual electric vehicle production to over 2 million 

units by 2030 while targeting a global sales ratio of 40% for electric and fuel cell vehicles within the 
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same timeframe506  To realize these goals, company will focus on: introducing attractive vehicles 

unique to Honda; building a comprehensive value chain cantered around batteries and hydrogen, and 

advancing production technology and factory evolution507  By 2040, the company plans to achieve a 

complete transition to these green mobility solutions508    

In addition to product development, Honda is committed to reducing the environmental 

impact of its operations   

Through the “Triple Action to Zero” approach, the company is working in three critical action 

areas: carbon neutrality, reducing CO2 emissions from products and corporate activities; clean energy, 

using carbon-free energy sources, and resource circulation, utilizing 100% sustainable materials by 

reprocessing products back to raw materials and reusing them in the creation of new products 509  

In North America, the company has established long-term virtual power purchase agreements 

for renewable wind and solar energy, which collectively account for over 60% of the electricity 

consumed in its manufacturing operations  Through its combined commitments to procure 320 MW 

of renewable generation capacity, Honda facilitates the purchase of 1 012 million MWh of electricity 

annually  This efforts contribute to the reduction of more than 800,000 metric tons of CO2  emissions 

per year, a figure equivalent to the annual CO2 emissions produced by the energy usage of 100,000 

U S  households510  

These comprehensive efforts demonstrate Honda's dedication to leading the industry toward 

a low-carbon scenario by 2040511  

With the same oboective, Nissan Corporation has positioned itself at the forefront of the new 

automotive era by aggressively pursuing carbon neutrality and technological innovation across its 

operations and product lifecycle by 2050, a strategy supported by both corporate policies and strategic 

alliances with technology firms512  

 
506 The Japan News, “Honda to double investment to promote EV shift”, May 17, 2024    
507 Global Honda, Tōgō hōkokusho, in “Global honda”, 2024,  
https://global honda/op/sustainability/integratedreport/pdf/Honda_Report_2024-op-
all pdf?utm_source=top&utm_medium=link&utm_campaign=integratedreport2024&utm_content=Honda_Report_2024
-op-all_category 
508 KANE, Mark, “Honda Announces Electrification Plan: 100% BEVs And FCVs By 2040”, InsideEVs, April 23, 2021  
509 SPEICHER, Melanie, “Honda begins Triple Action to Zero”, Sidney Daily News, August 15, 2023   
510 Honda News, Honda Targets 100% EV Sales in North America by 2040, Makes New Commitments to Advances in 

Environmental and Safety Technology, in “Hondanews”, April 23, 2021, https://hondanews com/en-US/honda-
corporate/releases/release-32797eaea7316f1bed4bfcd27919f703-honda-targets-100-ev-sales-in-north-america-by-2040-
makes-new-commitments-to-advances-in-environmental-and-safety-technology 
511 HASHIMOTO, Mami, FUJIWARA, Akiho, “Honda, 40-nen ni shinsha wo subete EV FCV ni «takai mokuhyō koso 
furuitatsu»” (Honda to make all new cars EVs and FCVs by 2040: “High goals are inspiring”) Nikkei Business, 2021   
512  Nikkei Shinbun, “Nissan oi, 2030-nendai sōki yori shuyō ichiba de tōnyū suru shingata-sha wo subete dendō sharyō 

ni suru mokuhyō wo happyō”, January 27, 2021, 日産自、2030年代早期より主要市場で投入する新型車をすべて

電動車両にする目標を発表 - 日本経済新聞 
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To achieve this goal, the company intends to introduce 34 electric vehicle models and electrify 

all new vehicle offerings in key markets by the early 2030s513  Moreover, it seeks to drive the global 

adoption of electrified mobility, targeting a market share of over 60%, while providing a wide range 

of choices and experiences for customers worldwide514    

As a result, Nissan is investing in its manufacturing infrastructure   

The company is specifically redeveloping its Sunderland plant in the UK515 to include a third 

gigafactory for battery production, making it the only automotive manufacturer in the country with 

its own battery manufacturing capacity516   By 2030, it aims to produce next-generation electric 

vehicles, including the Nissan LEAF, an all-electric vehicle, and zero-emission versions of models 

like the Qashqai and Juke517   

In 2023, it announced plans to invest £1bn in expanding the facility that sits next to its 

Sunderland car plant518, and UK government contributed £100m towards the venture519  That gives 

Nissan an advantage over other carmakers who import the vast maoority of their batteries from 

China520  

In addition to vehicle electrification, Nissan is advancing vehicle-to-everything (V2X) 

technology, which enables bidirectional energy flow between electric vehicles and external power 

sources521  This innovation not only enhances the appeal of EVs but also supports the stabilization of 

electricity supply and demand  V2X technology allows power stored in EV batteries to be fed back 

into the grid or used in homes during peak demand periods, thereby improving energy efficiency and 

grid stability  By facilitating the storage of electricity generated from renewable sources such as wind 

and solar, this innovation contributes to increasing the share of renewables and reducing reliance on 

fossil fuels522  

 
513 Ibidem. 
514 Nissan Global, Tōgō hōkokusho 2024, in “Nissan global”, 2024,  

https://www nissan-global com/JP/IR/INTEGRATED_REPORT/ASSETS/PDF/IR24_J_All pdf  
515 Established in 1986, the plant represents a long-standing success within the UK automotive sector  Over the years, it 
has evolved into one of Europe’s largest manufacturing facilities, distinguished by its globally recognised levels of 
productivity (Government of the UK, Nissan triples investment in electric vehicle production in the UK, in “Gov,uk”, 
November 24, 2023, https://www gov uk/government/news/nissan-triples-investment-in-electric-vehicle-production-in-
the-uk)  
516  Nikkei Shinbun, “Nissan oidōsha, Igirisu ni 3700 oku-en tsuika tōshi shingata EV wo seisan e”, November 24, 
2023,https://www nikkei com/article/DGXZQOGR240K30U3A121C2000000/?msockid=1add923e11aa6941178e81131
06a68cf  
517 SIMON, Jack, “Nissan to go all-electric by 2030 despite petrol ban delay”, BBC, September 25, 2023   
518 Government of the UK, Nissan triples investment in electric vehicle production in the UK, in “Gov,uk”, November 24, 
2023, https://www gov uk/government/news/nissan-triples-investment-in-electric-vehicle-production-in-the-uk  
519 SIMON, Jack, “Nissan to go all-electric by 2030 despite petrol ban delay”, BBC, September 25, 2023  
520 Ibidem. 
521  REHMAN, Muhammad A , et Al , “A comprehensive overview of vehicle to everything (V2X) technology for 
sustainable EV adoption”, Journal of Energy Storage, Vol 74, December 25, 2023, pp  109304   
522 Ibidem. 
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The company is the first automaker to implement this technology, following the successful 

completion of forty demonstration tests conducted globally over the past decade  Building on this 

expertise, Nissan Energy plans to expand the deployment of V2X system, initially in the UK, with 

subsequent introductions in other European markets in the coming years523  

In its environmental strategy, the Nissan Green Program 2030, Nissan focuses on reducing 

CO₂ emissions, promoting green energy, and advancing resource circulation  It has achieved a 41 2% 

reduction in emissions from new vehicles compared to 2000 levels and continues to invest in 

technologies and4 processes that support sustainability524   

In 2024, Nissan advanced its decarbonization agenda by forging strategic alliances with local 

communities to support the realization of a more sustainable society  These collaborative initiatives 

extend beyond environmental preservation, aiming also to stimulate regional economic regeneration  

This integrative approach has also fostered public trust and simultaneously enhanced the company’s 

corporate reputation525  

An example of this is the “Blue Prooect” in partnership with the town of Biei in Hokkaido as 

part of its broader regional sustainability programs to support the transition toward carbon neutrality   

The Prooect exemplifies Nissan’s strategy through a range of integrated actions, such as 

encouraging the adoption of zero-emission mobility solutions and facilitating the integration of clean 

energy sources  In doing so, the company aims to establish a replicable framework for 

environmentally responsible regional development526  By engaging with local stakeholders, Nissan 

is fostering strong community partnerships and reinforcing its role in advancing ecological resilience  

Definitively, these comprehensive initiatives underscore Nissan’s firm commitment to 

assuming a leading role in steering the industry toward a Green and Digital Transformation by 2040527  

In the rapidly evolving automotive landscape, strategic alliances among these key industry 

players have become essential for fostering innovation and maintaining competitiveness: various 

collaborative efforts have been undertaken to address common challenges and advance green 

transportation528  

 
523 Autocar Japan, “Nissan, EV no «sōhōkō oūden shisutemu» 2026-nen ni Igirisu hatsu dōnyū V2G gioutsu de denki 
ryōkin wo osaeru”, October 14, 2024, https://www autocar op/post/1077176  
524 Nissan Global, Sasutenabiriti dēta bukku 2024,  in “Nissan-global”, 2024,  
https://www nissan-global com/JP/SUSTAINABILITY/LIBRARY/SR/2024/ASSETS/PDF/DB24_J_All pdf   
525 Global Nissan, Hokkaidō biei machi ni «biei kakeru NISSAN burū suicchi no mori» ga tanjō, in “Global nissannews”, 
June 24, 2024, https://global nissannews com/oa-JP/releases/240624-01-o 
526 Ibidem. 
527 SAKAGAMI, Kenoi, “Biei-chō to Nissan, 100-nen wo misueta burū purooekuto ga shidō” (Biei Town and Nissan launch 
Blue Prooect with a vision for the next 100 years), Next Mobility, January 11, 2024   
528 Global Honda, Jidōsha mēkā 3 sha , suiso sutēshon no seibi sokushin ni muketa kyōdō shien ni gōi , in “Global toyota”, 
February 12, 2015, https://global toyota/op/detail/6056349  
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In this context it might be worth noting that Nissan is part of the Renault-Nissan Alliance, a 

strategic partnership formed in 1999529  Historically, Renault held a 43 4% voting stake in Nissan, 

while Nissan held a 15% non-voting stake in Renault530  In 2023, this cross-shareholding structure 

was rebalanced, with Renault reducing its stake in Nissan to 15% by transferring 28 4% of its shares 

into a French trust, thereby placing both companies on equal footing531  The vision was promising: it 

not only enabled the potential rationalization of both companies' manufacturing systems, but also 

leveraged their complementary sales networks, allowing each manufacturer to benefit from the 

technical expertise and organizational know-how of its partner532   

In the field of electric vehicles, Nissan leads in electric powertrain development, while Renault 

takes the lead in designing centralized electrical and electronic architectures  This collaborative model 

ensures that strategic decisions—including those shaping Nissan's EV strategy in Japan and abroad—

are influenced by Renault’s contributions and the alliance’s collective goals533  Nevertheless, both 

brands have successfully maintained their distinct corporate identities534  

Beyond their bilateral synergies, these collaborative dynamics have also extended into broader 

multi-stakeholder initiatives, such as the tripartite cooperation among Nissan, Toyota, and Honda in 

advancing Japan’s hydrogen infrastructure agenda535   

In 2015, the three companies formalized a partnership to accelerate the deployment of 

hydrogen refuelling infrastructure in Japan, recognizing that the proliferation of FCVs hinged not 

only on the availability of innovative and appealing models but also on the establishment of a reliable 

and extensive refuelling network  This trilateral agreement was set against the backdrop of Japan’s 

Strategic Road Map for Hydrogen and Fuel Cells released in 2014, toward a hydrogen-based 

society536  

Given the significant operational and financial challenges faced by infrastructure providers in 

building and maintaining hydrogen refuelling stations—particularly in a market where FCVs has yet 

to reach critical mass—the three automakers positioned themselves as key actors in the advancement 

 
529  Nissan Global, Alliance with Renault, in “Nissan-global”, 2001, https://www nissan-
global com/EN/DOCUMENT/PDF/AR/2001/ar2001_05 pdf   
530 Ibidem. 
531 Reuters, “Renault cuts Nissan stake to 15% after transferring shares to trust”,  November 8, 2023  
532  SEGRESTIN, Blanche, “Partnering to explore: The Renault–Nissan Alliance as a forerunner of new cooperative 
patterns”, Research Policy, Vol  34(5), June 2005, pp  657–672  
533 Nissan, Renault, Nissan & Mitsubishi Motors announce common roadmap Alliance 2030: Best of 3 worlds for a new 
future, in “Nissan”, January 28, 2022, https://www nissan com oo/experience-nissan/news-and-
events/latestnews/alliance-2030 html  
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patterns”, Research Policy, Vol  34(5), June 2005, pp  657–672   
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“Global toyota”, February 12, 2015, https://global toyota/op/detail/6056349  
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of hydrogen mobility, striving to encourage consumer uptake and to make refuelling infrastructure 

both feasible and widely available537  

In 2018, in accordance with national policy directives, Toyota, Honda, and Nissan—together 

with eight additional partners—established Japan H₂ Mobility (JHyM)  It constitutes the world’s first 

collaborative structure that convenes key stakeholders—including infrastructure providers, 

automotive companies, and financial institutions—under a shared strategic vision  The consortium is 

united by a shared conviction in the potential of hydrogen and FCVs as viable solutions for 

contributing to the long-term development of a low-carbon society538   

During the fiscal years 2018 to 2021, the oboective was to establish 80 hydrogen refuelling 

stations, initially targeting the four maoor metropolitan areas, with a focus on key cities and 

transportation hubs  From fiscal years 2022 to 2025, the plan aimed to further expand the hydrogen 

refuelling network, striving to reach a total of 320 stations by the end of fiscal year 2025539  

In recent years, Japanese manufacturers have intensified their collaborative efforts to advance 

the infrastructure supporting electric powered vehicles, aiming to foster a more sustainable and 

carbon-neutral society540  

In April 2021, the three automakers and Mitsubishi Motors Corporation, in partnership with 

Tokyo Electric Power Company Holdings, Chubu Electric Power Co , and the Development Bank of 

Japan, collectively invested 15 billion yen into e-Mobility Power541  This strategic investment was 

designed to enhance and expand the existing network of approximately 21,700 charging stations 

across Japan  By leveraging the combined expertise of electric power companies and automotive 

manufacturers, this initiative aims to provide a highly convenient and reasonably priced charging 

environment for both individual and corporate users, thereby promoting the widespread adoption of 

electrified vehicles and contributing to the realization of a carbon-neutral society542  

This endeavour builds upon the earlier establishment of Nippon Charge Service in May 2014 

by the same quartet of automakers543  Nippon Charge Service was founded with the oboective of 

accelerating the development of a comprehensive charging network to support the growing fleet of 

electric-powered vehicles, including plug-in hybrid and battery electric vehicles  The company's 
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efforts have been instrumental in promoting the installation of charging stations at key locations such 

as commercial facilities, lodging establishments, and along highways, thereby enhancing the 

convenience and appeal of electric vehicles to consumers544  

These collaborative ventures underscore a shared commitment among Japanese automotive 

and energy companies to develop the necessary infrastructure that supports the transition to 

sustainable mobility solutions  By pooling resources and expertise, these partnerships aim to address 

the infrastructural challenges associated with the adoption of electric and hydrogen fuel cell vehicles, 

ultimately facilitating a smoother transition towards environmentally friendly transportation 

options545  

In December 2023, Toyota and Nissan, among other Japanese industry leaders, formed the 

“Advanced SoC Research for Automotive” (ASRA) group  This consortium aims to develop high-

performance semiconductors for vehicles, with plans to integrate these systems into mass-produced 

vehicles by 2030546  

ASRA is committed to the commercialization of advanced technologies by integrating the 

technical expertise and operational experience of electrical component manufacturers and 

semiconductor-related enterprises  At the same time, it endeavours to uphold the stringent standards 

of safety and reliability essential to the sector by assuming a central position in collaboration with 

automobile manufacturers547  

These strategic alliances not only shape the future of large automotive manufacturers but also 

create ripple effects that influence the broader industrial ecosystem, including SMEs that are part of 

the supply and innovation chains548  

In conclusion, the Japanese automotive industry's ongoing transformation highlights the 

sector’s strong commitment to sustainability and innovation across various technological domains  

The shift toward electrification, hydrogen fuel cell technology, and digitalization has become central 

to the strategies of Toyota, Honda, and Nissan  These companies have not only embraced advanced 

mobility solutions but also fostered strategic collaborations to address infrastructural challenges and 
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546 Nikkei Shinbun, “Jidōsha mēkā chūshin ni 12-sha, «oidōsha-yō sentan SoC gioutsu kenkyū kumiai» wo setsuritsu”, 

December 12, 2023, 自動車メーカー中心に 12社、「自動車用先端 SoC技術研究組合」を設立 - 日本経済新聞 
547 Ibidem. 
548 DEMPSEY, Harry, LEO Lewis, “Consolidate to survive: what the Nissan-Honda merger talks mean for Japan Inc ”,  
Financial Times, December 18, 2024   
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enhance industry-wide competitiveness, paving the way for a cleaner, more efficient transportation 

future549  

 

3.2 Case Studies in Japan 

The evolution of green mobility within Japan’s automotive sector is most effectively explored through 

the lens of its three principal manufacturers, previously introduced  By examining a distinct case 

study for each company, this paragraph clarifies the specific strategic orientations and technological 

pathways adopted by automakers toward decarbonization in Japan, shaped not only by corporate 

agendas but also by broader domestic and global policy imperatives discussed in earlier chapters of 

this thesis  

Crucially, the selected examples extend beyond the analysis of specific vehicle types; they are 

employed as analytical gateways to examine how transport-related innovation converges with broader 

societal transitions  These include transformations in energy systems, shifts in consumer practices, 

reconfigurations in urban design, and the expanding role of private industry in advancing Japan’s 

carbon neutrality oboectives  Grounded in the national context, this inquiry underscores the notion 

that the pursuit of sustainable transportation constitutes more than a mere technological upgrade—it 

functions as a driving force for structural change across various layers of society  

The first case study is Toyota City, located in Aichi Prefecture, represents a distinctive 

example of industrial transformation toward a green mobility hub  Originally known as Koromo, the 

city was renamed Toyota in 1959 to reflect its close association with the automotive manufacturer 

that had become central to its identity and economic development550  With a population exceeding 

420,000, it has since evolved into one of the world’s foremost industrial centers, with a strong focus 

on the automobile sector551  

In this context, Toyota City was designated by the Japanese government in 2009 as an 

Environmental model city, recognizing its strategic role in promoting the transition to a low-carbon 

society552  Subsequently, from 2010 to 2014, a five-year demonstration prooect was carried out to test 

and evaluate an integrated next-generation energy and social system553   

 
549 The Detroit News, “Toyota, Honda, Nissan agree on in-car software collaboration in Japan”, October 17, 2024   
550  ITO, Hiroshi, “Toyota as an environmental model City: Is its eco-policy recognized?”, Journal of Sustainable 
Development, Vol  7(2), March 2014   
551 SUGIURA, Masanori, “Jisedai enerugī shakai shisutemu oisshō chiiki oisshō oirei: Toyodashi” (Next-generation energy 
and social system demonstration prooect: Toyota City) Journal of the Institute of Electrical Installation Engineers, Vol  
37(8), 2017, pp  551–554    
552  ITO, Hiroshi, “Toyota as an environmental model City: Is its eco-policy recognized?”, Journal of Sustainable 
Development, Vol  7(2), March 2014   
553 SUGIURA, Masanori, “Jisedai enerugī shakai shisutemu oisshō chiiki oisshō oirei: Toyodashi” (Next-generation energy 
and social system demonstration prooect: Toyota City) Journal of the Institute of Electrical Installation Engineers, Vol  
37(8), 2017, pp  551–554    
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The initiative formally began in 2010, when was established the Toyota City Low-Carbon 

Society Verification Promotion Council on August 5554  Chaired by the city’s mayor, the council 

evolved into a broad-based consortium comprising representatives from industry, utilities, academia, 

and civil society  Its primary mandate was to plan, coordinate, and oversee a comprehensive low-

carbon urban model, integrating housing, mobility, and community infrastructure, with clearly 

defined targets to reduce citywide CO₂ emissions555  

The technical heart of the prooect was a community “smart grid” linking rooftops, vehicles 

and appliances   

In the first phase (mid-2011), fourteen demonstration homes were constructed and entered 

into pilot operation556  Each unit was outfitted with rooftop photovoltaic panels, a household storage 

battery, an Ene-Farm fuel-cell co-generation system, and a CO₂ heat-pump water heater, all centrally 

coordinated through a Home Energy Management System (HEMS)  557  This information technology-

based platform enabled households to optimize solar energy usage, manage smart appliances, and 

interface directly with electric vehicles558  

Building on this foundation, in 2012 Toyota Motor Corporation introduced a bidirectional 

Vehicle-to-Home (V2H) system that expanded the energy management capabilities of the HEMS559  

By the end of that year, ten households in the city were equipped with reversible chargers connected 

to Prius PHV vehicles  These systems enabled two-way energy exchange: vehicles could be charged 

during solar surplus or off-peak hours, and later provide up to 8–10 kWh of electricity to the 

household during peak demand or power outages560   

 
554 Toyota City Low-Carbon Society Verification Promotion Council, Aiming for a Thriving Low-Carbon Society; Toyota 

City, in “Uncrd un”, March, 2015, https://uncrd un org/sites/uncrd un org//files/20150316_bma-trg2015_low-carbon-
society-toyota-city pdf   
555 MOTA, Toyodashi teitansoshakai shisutemu jisshō purojekuto no suishin kyōgi-kai o tachi age, in “Auto-one”, August 
5, 2010, https://autoc-one op/news/576012/   
556 Global Toyota, «Toyodashi teitansoshakai shisutemu jisshō purojekuto»  no jikken-yō moderu jūtaku ga kansei, dokuji 

ni kaihatsu shita enerugīmanejimentoshisutemu no shiken un'yō o kaishi, in “Global toyota”, June 30, 2011, 『豊田市低

炭素社会システム実証プロジェクト』の実験用モデル住宅が完成、 独自に開発したエネルギーマネジメント

システムの試験運用を開始 | トヨタ自動車株式会社 公式企業サイト  
557 Ibidem. 
558  Nikkei Shinbun, “Kyō no kotoba HEMS to wa ieoū no denki wo ikkatsu seigyo”, December 23, 2023, 
https://www nikkei com/article/DGXNZO64470120T21C13A2NN1000/?msockid=1add923e11aa6941178e8113106a68
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559 Global Toyota, Toyotajidōsha, denki riyō sharyō jūtaku-kan no sōgo denryoku kyōkyū shisutemu wo kaihatsu ― 2012 
nenmatsu kara toyodashi no sumātoguriddo jisshō jūtaku de kyōyo kaishi ― , in “Global toyota”, June 4, 2012, 
https://global toyota/op/detail/1695335  
560 Ibidem. 
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Sales of these “smart houses” began in June 2011561, and by 2014, dozens had been integrated 

into the verification program  These homes aimed to reduce CO₂ emissions by an average of 20%, 

with reductions reaching or exceeding 70% for smart houses equipped with full V2H functionality562  

At the community scale, energy flows were managed through an Energy Data Management 

System (EDMS), which integrated real-time information from smart meters installed throughout the 

pilot district  The EDMS utilized predictive simulations to optimize the balance between energy 

supply and demand  On days with abundant solar generation, the system directed surplus electricity 

to battery storage or local consumption  In anticipation of evening peak loads, the system issued “save 

power now” alerts to residents, prompting voluntary demand reduction563   

To encourage participation, households were awarded “eco-points”—redeemable for 

consumer goods—in exchange for adopting energy-saving practices 564 , such as shifting electric 

vehicle charging to off-peak nighttime hours or implementing home insulation improvements565  

In parallel with the deployment of new technologies, surveys and behavioural studies 

conducted by Toyota revealed that eco-point incentives had a measurable impact on consumer 

behaviour, particularly in promoting time-shifted EV charging  These insights directly informed the 

company’s broader research and development initiatives in battery optimization and smart grid 

integration566   

Concurrently, the transportation sector underwent a substantial transformation as part of the 

council’s low-carbon strategy, which targeted a 40% reduction in CO₂ emissions567  

 
561 Global Toyota, «Toyodashi teitansoshakai shisutemu jisshō purojekuto»  no jikken-yō moderu jūtaku ga kansei, dokuji 

ni kaihatsu shita enerugīmanejimentoshisutemu no shiken un'yō o kaishi, in “Global toyota”, June 30, 2011, 『豊田市低

炭素社会システム実証プロジェクト』の実験用モデル住宅が完成、 独自に開発したエネルギーマネジメント

システムの試験運用を開始 | トヨタ自動車株式会社 公式企業サイト 
562  Newsroom Toyota, Abitazioni a ridotte emissioni di co2 collaudo dei sistemi di gestione energetica, in 
“Newsroomyoyota”, July 1, 2010, https://newsroom toyota it/abitazioni-a-ridotte-emissioni-di-co2-collaudo-dei-sistemi-
di-gestione-energetica/  
563 SUGIURA, Masanori, “Jisedai enerugī shakai shisutemu oisshō chiiki oisshō oirei: Toyodashi” (Next-generation energy 
and social system demonstration prooect: Toyota City) Journal of the Institute of Electrical Installation Engineers, Vol  

37(8), 2017, pp  551–554    
564 Ibidem. 
565 Global Toyota, «Toyodashi teitansoshakai shisutemu jisshō purojekuto»  no jikken-yō moderu jūtaku ga kansei, dokuji 

ni kaihatsu shita enerugīmanejimentoshisutemu no shiken un'yō o kaishi, in “Global toyota”, June 30, 2011, 『豊田市低

炭素社会システム実証プロジェクト』の実験用モデル住宅が完成、 独自に開発したエネルギーマネジメント

システムの試験運用を開始 | トヨタ自動車株式会社 公式企業サイト 
566 Ibidem. 
567 SUGIURA, Masanori, “Jisedai enerugī shakai shisutemu oisshō chiiki oisshō oirei: Toyodashi” (Next-generation energy 
and social system demonstration prooect: Toyota City) Journal of the Institute of Electrical Installation Engineers, Vol  
37(8), 2017, pp  551–554    
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This oboective was pursued through the introduction of next-generation vehicles—including 

plug-in hybrid vehicles, electric vehicles, and fuel cell vehicles—as well as the promotion of modal 

shifts568  

As part of this effort, the municipal vehicle fleet was upgraded with plug-in hybrid and battery-

electric models, replacing older diesel-powered buses and cars  Moreover, the on-demand responsive 

bus, which operated only upon reservation or request, served as a notable example of a transportation 

initiative oriented toward sustainability569  

In parallel, the city advanced shared mobility solutions: in 2012, Yamaha Motor Corporation 

ooined the initiative, piloting electric scooters and e-bikes that were integrated into the Toyota  

network to support last-mile connectivity570  

To ensure efficient coordination among these various transport modes, Intelligent Transport 

Systems (ITS) were employed571  This integrative approach allowed the city to seamlessly connect 

public transit, shared electric vehicles, and private transportation into a unified, low-carbon mobility 

ecosystem572  

However, surveys revealed that fewer than 40%573 of residents were aware of its eco-model 

city status, prompting the local government to launch a comprehensive public engagement 

initiative574   

This included distributing the Ecoful Town Guide to schools, hosting seminars on energy 

conservation, and leveraging social media to communicate the city’s environmental initiatives in 

accessible terms  In addition, the Toyota Ecoful Town demonstration center, opened in 2012, 

functions as an interactive educational hub  It features a model smart house equipped with solar panels, 

energy storage, and HEMS, mirroring the systems used in real-world trials575  The center also includes 
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exhibits on Toyota’s technological advancements, along with outdoor facilities such as an EV car-

sharing station and a hydrogen fuelling point for Mirai fuel-cell vehicles576  

Definitively, the Toyota City demonstration prooect, conducted between 2010 and 2014, 

achieved substantial and measurable progress in lowering CO₂ emissions and social behaviour   

According to Sugiura (2017)577, household level emissions were reduced by approximately 

40–65%578, while the transportation sector saw a decline of about 43%579  Collectively, these efforts 

led to a regional decrease of nearly 31% in carbon output580, positioning Toyota City in alignment 

with the broader national oboective of achieving a 30–40% cut by 2030581  

Moreover, participants in the demonstration reported significant behavioural changes that 

improved energy-saving literacy without diminishing their quality of life, thereby underscoring the 

prooect’s success in promoting sustainable energy practices in tandem with technological 

innovation582  

Institutionally, Toyota City’s success in implementing its low-carbon initiatives contributed to 

its designation as an “SDGs Future City” in 2018583  Its 2022 Voluntary Local Review articulates a 

vision of “comfortable, low-carbon lifestyles” for all residents584  The city’s climate strategy now 

integrates mobility, energy systems, and disaster resilience, reflecting a holistic approach to 

sustainability585  Furthermore, Toyota City actively participates in regional initiatives—such as Aichi 

Prefecture’s hydrogen strategy—that aim to scale and replicate its experimental models586  

Finally, Toyota City’s legacy continues to shape Japan’s broader urban development strategies, 

such as Toyota Motor Corporation’s Woven City—a prototype smart community under construction 

 
576 Ibidem.  
577 SUGIURA, Masanori, “Jisedai enerugī shakai shisutemu oisshō chiiki oisshō oirei: Toyodashi” (Next-generation energy 
and social system demonstration prooect: Toyota City) Journal of the Institute of Electrical Installation Engineers, Vol  
37(8), 2017, pp  551–554    
578 Ibidem. 
579 Ibidem.  
580 Ibidem. 
581 Toyota City Low-Carbon Society Verification Promotion Council, Aiming for a Thriving Low-Carbon Society; Toyota 
City, in “Uncrd un”, March, 2015, https://uncrd un org/sites/uncrd un org//files/20150316_bma-trg2015_low-carbon-
society-toyota-city pdf   
582 SUGIURA, Masanori, “Jisedai enerugī shakai shisutemu oisshō chiiki oisshō oirei: Toyodashi” (Next-generation energy 
and social system demonstration prooect: Toyota City) Journal of the Institute of Electrical Installation Engineers, Vol  

37(8), 2017, pp  551–554    
583 Climate Change Adaptation Information Platform, Climate change adaptation measures of Toyota City as a model city 
of environment advancement, in “Adaptationplatform”, September 13, 2021, https://adaptation-
platform nies go op/en/articles/local_interview/vol10_toyota html  
584  Toyota City Government, Toyota City Voluntary Local Review 2022 , in “Iges”, June 2022, 
https://www iges or op/sites/default/files/inline-files/2022%20-%20Toyota pdf  
585 Climate Change Adaptation Information Platform, Climate change adaptation measures of Toyota City as a model city 
of environment advancement, in “Adaptationplatform”, September 13, 2021, https://adaptation-
platform nies go op/en/articles/local_interview/vol10_toyota html  
586  Green Car Congress, Toyota and partners launch low-carbon hydrogen supply-chain project in Japan, in 
“Greencarcongress”, April 26, 2018, https://www greencarcongress com/2018/04/20180426-toyotah2 html 
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at the base of Mount Fuoi—represents a direct evolution of the experiments conducted in Toyota City  

Designed to operate entirely on hydrogen power and equipped with autonomous vehicles and AI-

integrated infrastructure, the new urban prooect reflects the application of key insights gained from 

Toyota City’s trials in energy management and sustainable mobility587  In this sense, Toyota City has 

functioned as a “living laboratory”, offering practical knowledge to inform the development of future 

urban environments and next-generation technologies in Japan  

In summary, Toyota’s strategy is characterized by a multi-technology approach and a strong 

integration of sustainable mobility, smart infrastructure, and civic engagement 588   

Within this diverse landscape, Honda also develops a distinctive vision, with a greater focus 

on urban micro-electrification   

A notable case study illustrating Honda’s vision is the development of the “N-VAN e”, a 

compact electric vehicle specifically designed for commercial applications, particularly within the 

domestic delivery sector  This transition from the conventional gasoline-powered N-VAN, 

underscores the company’s commitment to sustainability while strategically positioning it within an 

increasingly competitive segment of the automotive industry589  

Released in October 2024, the new electric van is priced at approximately ¥2 44 million 

(around $15,500) and offers a range of 245 kilometres on a single charge, and it can achieve a full 

charge in approximately 4 5 hours or a rapid charge in about 30 minutes590   

Designed with versatility in mind, the N-VAN e targets sectors such as delivery services and 

construction, where manoeuvrability and efficiency are paramount   

The enhancements include a flat, low floor and high ceiling for ample cargo space, a large 

side opening facilitated by the elimination of the centre pillar, and a quiet cabin environment  

Moreover, its interior can be configured to seat between one and four occupants, depending on the 

selected variant, thereby accommodating a range of operational needs591   

The vehicle also features a temperature-regulating battery system to maintain optimal 

performance across varying climatic conditions and includes an external power outlet 592  Notably, 

 
587 Toyota Woven City, Mobiriti no tesutokōsu' Toyota ūbun shiti, fēzu 1 no shunkō-shiki wo jisshi, in “Woven-city global”, 
February 22, 2025, https://www woven-city global/opn/news/article/20250222/  
588  ITO, Hiroshi, “Toyota as an environmental model City: Is its eco-policy recognized?”, Journal of Sustainable 
Development, Vol  7(2), March 2014   
589 JAMES, Adam, “Honda to Launch Micro-Sized Electric Van for Japan Delivery”, Ceo Times, June 14, 2024   
590 Electric Vehicles Magazine, Honda is launching its new electric N-VAN e starting at $15,500, in “Ev magazine”  June 
13, 2024, https://ev-magazine com/honda-is-launching-its-new-electric-n-van-e-starting-at-15500/  
591 JOHNSON, Peter, “Honda unveils $10K electric N-Van e with 130-mile range that can power your home”, Electrek, 
September 29, 2023   
592 JAMES, Adam, “Honda to Launch Micro-Sized Electric Van for Japan Delivery”, Ceo Times, June 14, 2024   
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Honda N-VAN e exemplifies the integration of mobility and energy solutions through its Vehicle-to-

Load (V2L) functionality      

Thanks to the external power outlet, it can deliver up to 1,500 watts of alternating current 

power, enabling users to operate various household appliances and electronic devices directly from 

the vehicle's battery system  This capability is particularly beneficial in scenarios such as outdoor 

activities, remote work settings, or emergency situations where conventional power sources are 

unavailable   

The V2L feature underscores Honda's commitment to increasing the functionality of electric 

vehicles, transforming them into mobile power stations that support both daily life and unforeseen 

circumstances593  This integration reflects Honda’s focus on developing multifunctional vehicles that 

go beyond transportation to also serve as reliable mobile power sources  Such innovations align with 

the growing demand for sustainable and adaptable solutions in urban and rural settings, enhancing 

the vehicle's appeal to a wide range of users seeking both mobility and energy independence594  

The significance of the N-VAN e extends beyond its technical specifications  It represents 

Honda's strategic initiative to electrify the kei micro-sized vehicle segment, which constitutes a 

substantial portion of Japan's automotive market  Kei vehicles are particularly popular among 

businesses and households to deliver goods in both urban and rural areas due to their cheap price and 

suitability for Japanese roads and limited parking spaces595  

Focusing on affordability and functionality, Honda effectively responds to the needs of small 

businesses while contributing to the reduction of urban emissions596   

 As part of a field assessment conducted in collaboration with Yamato Transport’s, the Honda 

N-VAN e was evaluated for its operational viability within everyday delivery scenarios to 

demonstrate the potential of the van prototype on public roads  The trial  underscored the van’s 

capabilities in high-density urban settings, demonstrating its energy efficiency, quiet operation, and 

ease of manoeuvrability through narrow streets and frequent delivery points597  Test locations such as 

Tokyo, Kobe, and Utsunomiya were deliberately chosen to reflect diverse delivery scenarios—

 
593 DNISTRAN, Iulian, “Honda N-Van e: Revealed With 130 Miles Of Range, Vehicle-To-Load”, Inside Evs, September 
29, 2023   
594 Global Honda, «unten no tanoshimi». yamatōnyu no doraibā ga jitsuyōsei kenshō chū ni kanjita «N - VAN e :» no 

norigokochi wa？, in “Global honda”, September 28, 2023,「運転の気持ちよさ」。実用性検証でヤマト運輸のドラ

イバーが感じた「N-VAN e:」の乗り心地とは？ | Honda Stories | Honda 企業情報サイト 
595 Reuters, “Japan's Honda to start selling micro-sized electric vans in October”, June 14, 2024   
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including congested city traffic, extended suburban routes, and challenging hilly landscapes—thereby 

offering a comprehensive assessment of the vehicle’s adaptability across varying logistical 

conditions598  

During these evaluations, prototype vehicles were equipped with advanced monitoring 

systems capturing approximately 700 data points every 0 1 seconds  This comprehensive data 

collection encompassed vehicle speed, acceleration, braking patterns, and even door operations, 

providing invaluable insights into the vehicle's performance under typical delivery conditions 599  

In this case, the drivers reported that the vehicle's quiet operation and smooth acceleration 

contributed to a comfortable driving experience, even during extended periods behind the wheel  The 

compact size and responsive handling of the N-VAN facilitated easy navigation through narrow urban 

streets and tight delivery zones, enhancing operational efficiency  Additionally, the vehicle's electric 

powertrain offered the advantage of zero emissions, aligning with sustainability goals  Overall, the 

drivers found the N-VAN to be a practical and eco-friendly solution for urban logistics, demonstrating 

Honda's commitment to developing vehicles that meet the evolving needs of commercial 

transportation600  

As a result, the findings from these evaluations affirmed the N-VAN e's suitability for 

commercial operations  The vehicle demonstrated a practical driving range of approximately 245 

kilometres per charge, sufficient for daily delivery tasks  Moreover, the integration of a battery 

thermal management system ensures consistent performance across varying temperatures, enhancing 

reliability  Feedback from drivers highlighted the vehicle's smooth acceleration, reduced noise levels, 

and overall ease of operation, even when fully loaded  Furthermore, Shinichiro Watanabe, who has 

overseen the research and development of the N-VAN e powertrain and assessed its practical 

applications since 2021, estimates that the shift to electric could result in annual fuel cost savings of 

approximately ¥60,000 per unit  This prooection highlights the significant economic advantages 

associated with the electrification601  

In summary, the Honda N-VAN e exemplifies a thoughtful approach to EVs development, 

balancing environmental considerations with the practical needs of commercial users  Its successful 

adaptation from a gasoline-powered model to an electric vehicle, validated through rigorous real-

 
598 Global Honda, Saizensen no sōkō dēta de kakushin kara kakushō e. yamatōnyu to no «kotaeawase»  de eta «N - VAN 
e :» no tegotae, in “Global honda”, September 28, 2023, https://global honda/op/stories/079 html?from=stories080  
599 Ibidem. 
600 Global Honda, «unten no tanoshimi». yamatōnyu no doraibā ga jitsuyōsei kenshō chū ni kanjita «N - VAN e :» no 

norigokochi wa？, in “Global honda”, September 28, 2023,「運転の気持ちよさ」。実用性検証でヤマト運輸のドラ

イバーが感じた「N-VAN e:」の乗り心地とは？ | Honda Stories | Honda 企業情報サイト 
601 Global Honda, Saizensen no sōkō dēta de kakushin kara kakushō e. yamatōnyu to no «kotaeawase»  de eta «N - VAN 
e :» no tegotae, in “Global honda”, September 28, 2023, https://global honda/op/stories/079 html?from=stories080  
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world testing, positions it as a compelling option for businesses seeking sustainable and efficient 

solutions602  

Ultimately, the introduction of an electric option within the kei car market segment supports 

the demand for vehicles in densely populated areas and aligns with national carbon neutrality 

oboectives  To this end, Honda is taking various measures, including aiming to produce 2 million EVs 

a year globally by 2030603  

 The final case study to analyse is Nissan’s “Namie Smart Mobility”, developed in Fukushima 

Prefecture, which exemplifies a multifaceted approach to sustainable transportation and community 

revitalization  

Launched in 2021, this initiative addresses the challenges faced by Namie Town, one of the 

areas most affected by the Tōhoku disaster, which experienced severe depopulation following the 

2011 events and continues to struggle with restoring both its infrastructure and social fabric604   

Prior to the catastrophe, the town had the largest population among the eight towns and 

villages of Futaba County, but the 21,000-plus residents were evacuated to safer places across Japan 

due to the accident605  After evacuation orders were lifted, Namie Town's population was 1,888 as of 

June 2022606, and it has risen to approximately 2,300 as of 2025607   

Nissan has been conducting a demonstration experiment of an on-demand minibus service to 

raise the mobility and solve the transportation issues in Namie, which only had one metered cab, a 

single fixed-route bus and a municipal on-demand taxi operating608  The service aimed to support 

those who cannot rely on private cars, as well as serving visitors and those on short stays in town609  

In particular, the first year began with a two-week operation that included tests for self-driving 

vehicles  In the fiscal years 2021 and 2022, development of technologies and services aimed at 

practical use has progressed, receiving subsidies from the Fukushima Prefecture Regional 

Revitalization Practical Development Promotion Prooect  Continuous operations began in June 2022 

 
602 Global Honda, «unten no tanoshimi». yamatōnyu no doraibā ga jitsuyōsei kenshō chū ni kanjita «N - VAN e :» no 

norigokochi wa？, in “Global honda”, September 28, 2023,「運転の気持ちよさ」。実用性検証でヤマト運輸のドラ

イバーが感じた「N-VAN e:」の乗り心地とは？ | Honda Stories | Honda 企業情報サイト 
603 Ibidem. 
604 Filipino-Japanese Journal, “Namie Smart Mobility: Revitalizing a community through transportation”, November 2, 
2022  
605 Ibidem. 
606 Ibidem. 
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nen”, March 10, 2025, https://mainichi op/articles/20250310/k00/00m/040/162000c   
608 Filipino-Japanese Journal, “Namie Smart Mobility: Revitalizing a community through transportation”, November 2, 
2022   
609 KAYOKO, Hara, “Fukushima ken namie machi niokeru «nami e sumātomobiriti» niyoru chīki kassei ka e no torikumi” 
(Efforts to revitalize the region through “Namie Smart Mobility” in Namie Town, Fukushima Prefecture) Japan 
Construction Machinery and Construction Association , Vol 75(4), 2023  

https://global.honda/jp/stories/080.html#:~:text=%25E5%25AE%259F%25E7%2594%25A8%25E6%2580%25A7%25E6%25A4%259C%25E8%25A8%25BC%25E3%2581%25A7%25E3%2583%25A4%25E3%2583%259E%25E3%2583%2588%25E9%2581%258B%25E8%25BC%25B8%25E3%2581%25AE%25E3%2583%2589%25E3%2583%25A9%25E3%2582%25A4%25E3%2583%2590%25E3%2583%25BC%25E3%2581%258C%25E6%2584%259F%25E3%2581%2598%25E3%2581%259F%25E3%2580%258CN-VAN%2520e%253A%25E3%2580%258D%25E3%2581%25AE%25E4%25B9%2597%25E3%2582%258A%25E5%25BF%2583%25E5%259C%25B0%25E3%2581%25A8%25E3%2581%25AF%25EF%25BC%259F%25202024%25E5%25B9%25B4%25E6%2598%25A5%25E3%2581%25AE%25E5%25B8%2582%25E8%25B2%25A9%25E8%25BB%258A%25E3%2583%2587%25E3%2583%2593%25E3%2583%25A5%25E3%2583%25BC%25E3%2581%25AB%25E5%2590%2591%25E3%2581%2591%25E3%2580%2581%25E6%259C%2580%25E7%25B5%2582%25E8%25AA%25BF%25E6%2595%25B4%25E3%2581%25AB%25E5%2585%25A5%25E3%2581%25A3%25E3%2581%259F%25E6%2596%25B0%25E5%259E%258B%25E8%25BB%25BD%25E5%2595%2586%25E7%2594%25A8EV%2520%2528%25E9%259B%25BB%25E6%25B0%2597%25E8%2587%25AA%25E5%258B%2595%25E8%25BB%258A%2529%2520%25E3%2580%258CN-VAN%2520e%253A%25E3%2580%258D,%25E2%2580%25BB%25E3%2580%2582%2520%25E5%25AE%259F%25E9%259A%259B%25E3%2581%25AB%25E4%25BB%2595%25E4%25BA%258B%25E3%2581%25A7%25E8%25BB%258A%25E4%25B8%25A1%25E3%2582%2592%25E4%25BD%25BF%25E3%2581%2586%25E3%2583%2589%25E3%2583%25A9%25E3%2582%25A4%25E3%2583%2590%25E3%2583%25BC%25E3%2581%25AF%25E4%25BD%25BF%25E3%2581%2584%25E5%258B%259D%25E6%2589%258B%25E3%2582%2592%25E3%2581%25A9%25E3%2581%2586%25E6%2584%259F%25E3%2581%2598%25E3%2581%259F%25E3%2581%25AE%25E3%2581%258B%25E3%2580%2581N-VAN%2520e%253A%25E3%2581%25AE%25E5%25AE%259F%25E7%2594%25A8%25E6%2580%25A7%25E6%25A4%259C%25E8%25A8%25BC%25E3%2581%25AB%25E5%258F%2582%25E5%258A%25A0%25E3%2581%2597%25E3%2580%2581%25E3%2581%259D%25E3%2581%25AE%25E3%2583%2597%25E3%2583%25AD%25E3%2583%2588%25E3%2582%25BF%25E3%2582%25A4%25E3%2583%2597%25E3%2581%25AE%25E3%2583%258F%25E3%2583%25B3%25E3%2583%2589%25E3%2583%25AB%25E3%2582%2592%25E6%258F%25A1%25E3%2581%25A3%25E3%2581%259F%25E3%2583%2589%25E3%2583%25A9%25E3%2582%25A4%25E3%2583%2590%25E3%2583%25BC%25E3%2581%25AB%25E8%25A9%25B1%25E3%2582%2592%25E8%2581%259E%25E3%2581%258D%25E3%2581%25BE%25E3%2581%2597%25E3%2581%259F%25E3%2580%2582%2520%25E2%2580%25BB%2520%25E5%25AE%259F%25E7%2594%25A8%25E6%2580%25A7%25E3%2581%25AE%25E6%25A4%259C%25E8%25A8%25BC%25E3%2581%25AB%25E3%2581%25AF%25E3%2580%2581Honda%25E3%2581%25AE%25E8%25BB%25BD%25E3%2583%2590%25E3%2583%25B3%25E3%2580%258CN-VAN%25EF%25BC%2588%25E3%2582%25A8%25E3%2583%258C%25E3%2583%2590%25E3%2583%25B3%25EF%25BC%2589%25E3%2580%258D%25E3%2582%2592%25E3%2583%2599%25E3%2583%25BC%25E3%2582%25B9%25E3%2581%25A8%25E3%2581%2597%25E3%2581%259F%25E3%2583%2586%25E3%2582%25B9%25E3%2583%2588%25E7%2594%25A8%25E8%25BB%258A%25E4%25B8%25A1%25E3%2582%2592%25E4%25BD%25BF%25E7%2594%25A8%25E3%2581%2597%25E3%2581%25A6%25E3%2581%2584%25E3%2581%25BE%25E3%2581%2599%25E3%2580%2582%2520%25E3%2580%258C%25E3%2583%2588%25E3%2583%25AB%25E3%2582%25AF%25E3%2581%258C%25E8%25B1%258A%25E3%2581%258B%25E3%2581%25A7%25E3%2582%25AD%25E3%2583%2593%25E3%2582%25AD%25E3%2583%2593%25E8%25B5%25B0%25E3%2582%258B%25E3%2581%25AE%25E3%2581%25AB%25E9%259F%25B3%25E3%2581%25AF%25E9%259D%2599%25E3%2581%258B%25E3%2580%2582%2520%25E5%2591%25A8%25E8%25BE%25BA%25E5%259C%25B0%25E5%259F%259F%25E3%2581%25AE%25E3%2581%258A%25E5%25AE%25A2%25E3%2581%2595%25E3%2581%25BE%25E3%2581%25AB%25E9%2585%258D%25E6%2585%25AE%25E3%2581%259
https://global.honda/jp/stories/080.html#:~:text=%25E5%25AE%259F%25E7%2594%25A8%25E6%2580%25A7%25E6%25A4%259C%25E8%25A8%25BC%25E3%2581%25A7%25E3%2583%25A4%25E3%2583%259E%25E3%2583%2588%25E9%2581%258B%25E8%25BC%25B8%25E3%2581%25AE%25E3%2583%2589%25E3%2583%25A9%25E3%2582%25A4%25E3%2583%2590%25E3%2583%25BC%25E3%2581%258C%25E6%2584%259F%25E3%2581%2598%25E3%2581%259F%25E3%2580%258CN-VAN%2520e%253A%25E3%2580%258D%25E3%2581%25AE%25E4%25B9%2597%25E3%2582%258A%25E5%25BF%2583%25E5%259C%25B0%25E3%2581%25A8%25E3%2581%25AF%25EF%25BC%259F%25202024%25E5%25B9%25B4%25E6%2598%25A5%25E3%2581%25AE%25E5%25B8%2582%25E8%25B2%25A9%25E8%25BB%258A%25E3%2583%2587%25E3%2583%2593%25E3%2583%25A5%25E3%2583%25BC%25E3%2581%25AB%25E5%2590%2591%25E3%2581%2591%25E3%2580%2581%25E6%259C%2580%25E7%25B5%2582%25E8%25AA%25BF%25E6%2595%25B4%25E3%2581%25AB%25E5%2585%25A5%25E3%2581%25A3%25E3%2581%259F%25E6%2596%25B0%25E5%259E%258B%25E8%25BB%25BD%25E5%2595%2586%25E7%2594%25A8EV%2520%2528%25E9%259B%25BB%25E6%25B0%2597%25E8%2587%25AA%25E5%258B%2595%25E8%25BB%258A%2529%2520%25E3%2580%258CN-VAN%2520e%253A%25E3%2580%258D,%25E2%2580%25BB%25E3%2580%2582%2520%25E5%25AE%259F%25E9%259A%259B%25E3%2581%25AB%25E4%25BB%2595%25E4%25BA%258B%25E3%2581%25A7%25E8%25BB%258A%25E4%25B8%25A1%25E3%2582%2592%25E4%25BD%25BF%25E3%2581%2586%25E3%2583%2589%25E3%2583%25A9%25E3%2582%25A4%25E3%2583%2590%25E3%2583%25BC%25E3%2581%25AF%25E4%25BD%25BF%25E3%2581%2584%25E5%258B%259D%25E6%2589%258B%25E3%2582%2592%25E3%2581%25A9%25E3%2581%2586%25E6%2584%259F%25E3%2581%2598%25E3%2581%259F%25E3%2581%25AE%25E3%2581%258B%25E3%2580%2581N-VAN%2520e%253A%25E3%2581%25AE%25E5%25AE%259F%25E7%2594%25A8%25E6%2580%25A7%25E6%25A4%259C%25E8%25A8%25BC%25E3%2581%25AB%25E5%258F%2582%25E5%258A%25A0%25E3%2581%2597%25E3%2580%2581%25E3%2581%259D%25E3%2581%25AE%25E3%2583%2597%25E3%2583%25AD%25E3%2583%2588%25E3%2582%25BF%25E3%2582%25A4%25E3%2583%2597%25E3%2581%25AE%25E3%2583%258F%25E3%2583%25B3%25E3%2583%2589%25E3%2583%25AB%25E3%2582%2592%25E6%258F%25A1%25E3%2581%25A3%25E3%2581%259F%25E3%2583%2589%25E3%2583%25A9%25E3%2582%25A4%25E3%2583%2590%25E3%2583%25BC%25E3%2581%25AB%25E8%25A9%25B1%25E3%2582%2592%25E8%2581%259E%25E3%2581%258D%25E3%2581%25BE%25E3%2581%2597%25E3%2581%259F%25E3%2580%2582%2520%25E2%2580%25BB%2520%25E5%25AE%259F%25E7%2594%25A8%25E6%2580%25A7%25E3%2581%25AE%25E6%25A4%259C%25E8%25A8%25BC%25E3%2581%25AB%25E3%2581%25AF%25E3%2580%2581Honda%25E3%2581%25AE%25E8%25BB%25BD%25E3%2583%2590%25E3%2583%25B3%25E3%2580%258CN-VAN%25EF%25BC%2588%25E3%2582%25A8%25E3%2583%258C%25E3%2583%2590%25E3%2583%25B3%25EF%25BC%2589%25E3%2580%258D%25E3%2582%2592%25E3%2583%2599%25E3%2583%25BC%25E3%2582%25B9%25E3%2581%25A8%25E3%2581%2597%25E3%2581%259F%25E3%2583%2586%25E3%2582%25B9%25E3%2583%2588%25E7%2594%25A8%25E8%25BB%258A%25E4%25B8%25A1%25E3%2582%2592%25E4%25BD%25BF%25E7%2594%25A8%25E3%2581%2597%25E3%2581%25A6%25E3%2581%2584%25E3%2581%25BE%25E3%2581%2599%25E3%2580%2582%2520%25E3%2580%258C%25E3%2583%2588%25E3%2583%25AB%25E3%2582%25AF%25E3%2581%258C%25E8%25B1%258A%25E3%2581%258B%25E3%2581%25A7%25E3%2582%25AD%25E3%2583%2593%25E3%2582%25AD%25E3%2583%2593%25E8%25B5%25B0%25E3%2582%258B%25E3%2581%25AE%25E3%2581%25AB%25E9%259F%25B3%25E3%2581%25AF%25E9%259D%2599%25E3%2581%258B%25E3%2580%2582%2520%25E5%2591%25A8%25E8%25BE%25BA%25E5%259C%25B0%25E5%259F%259F%25E3%2581%25AE%25E3%2581%258A%25E5%25AE%25A2%25E3%2581%2595%25E3%2581%25BE%25E3%2581%25AB%25E9%2585%258D%25E6%2585%25AE%25E3%2581%259
https://mainichi.jp/articles/20250310/k00/00m/040/162000c
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to establish it as a local transportation option  Furthermore, in January 2023, the initiative transitioned 

into a paid fare pilot  Fiscal year 2023 marked the final period of the practical implementation subsidy 

provided by Fukushima Prefecture, with the overarching oboective of institutionalizing the service 

within the region as a mobility enterprise managed by local authorities and regional operators, as the 

demonstration phase concluded610  

Central to this strategy is the introduction of an AI-driven, on-demand ride-hailing service, 

that utilizes approximately 300 virtual stops throughout Namie  Residents and visitors can access 

these stops via a user-friendly smartphone application or digital kiosks placed in public areas611   

Additionally, it  also supports local businesses by facilitating customer access, such as shops 

and restaurants at the “virtual shopping center” by delivering the products bought by customers online 

right straight to their homes612  The installation began in October 2022 and the cumulative usage 

count from October to January 2023 was about 400 times, particularly between hotels and restaurants, 

as well as between railroad stations, indicating an improvement in convenience for visitors and 

contributing to the revitalization of local commercial facilities613  In this context, Aoi Yoshino, a 24-

year-old community development worker, said she finds the service beneficial and convenient 614  

An integral element of the system is the “Sumamobi Kids” program, which aims to support 

secure and autonomous mobility for children  Through the use of QR-coded keychains, young users 

can independently access ride-hailing services without relying on smartphones  Simultaneously, 

parents are provided with real-time updates via a dedicated application, enabling them to track and 

manage their children’s oourneys  As a result, this approach enhances both child independence and 

parental reassurance, contributing to safer, more inclusive mobility solutions615  

Beyond transportation, the prooect incorporates advanced energy management strategies by 

utilizing electric vehicles as decentralized storage systems within a smart energy network  Through 

its Ambition 2030 vision, the company is supporting the policy of Namie town to produce energy for 

local use and become carbon neutral616   

 
610 Ibidem. 
611 Nissan Global, Fukushima ken namie machi de no mobiriti enerugī niyoru machizukuri kōken , in “Nissan-global”, 
https://www nissan-global com/JP/INNOVATION/TECHNOLOGY/ARCHIVE/NAMIE/ 
612 Filipino-Japanese Journal, “Namie Smart Mobility: Revitalizing a community through transportation”, November 2, 

2022  
613 KAYOKO, Hara, “Fukushima ken namie machi niokeru «nami e sumātomobiriti» niyoru chīki kassei ka e no torikumi” 
(Efforts to revitalize the region through “Namie Smart Mobility” in Namie Town, Fukushima Prefecture) Japan 
Construction Machinery and Construction Association , Vol 75(4), 2023  
614 Filipino-Japanese Journal, “Namie Smart Mobility: Revitalizing a community through transportation”, November 2, 
2022  
615 Nissan Global, Fukushima ken namie machi de no mobiriti enerugī niyoru machizukuri kōken, in “Nissan-global”, 
https://www nissan-global com/JP/INNOVATION/TECHNOLOGY/ARCHIVE/NAMIE/ 
616 Global Nissan News, Nissanjidōsha , fukushima ken namie machi nite EV no takashi hōden shisutemu o katsuyō shita 
enerugīmanejimentoshisutemu no jitsuyō ka kenshō o kaishi , in “Global nissanews”, January 12, 2022,   
https://global nissannews com/oa-JP/releases/220112-01-o  

https://www.nissan-global.com/JP/INNOVATION/TECHNOLOGY/ARCHIVE/NAMIE/
https://www.nissan-global.com/JP/INNOVATION/TECHNOLOGY/ARCHIVE/NAMIE/
https://global.nissannews.com/ja-JP/releases/220112-01-j
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In particular, Nissan deploys an autonomous control system that generates 100% renewables 

for charging electric vehicles by sending electricity to and from them  It dynamically regulates the 

timing of EV charging and discharging in response to real-time fluctuations in energy supply and 

demand  This approach not only maximizes the efficiency of renewables but also strengthens grid 

stability and supports the town’s long-term goal of achieving national decarbonization by 2050617  

The initiative serves as a compelling example of how technological innovation can be 

strategically aligned with community revitalization in post-disaster regions, offering a replicable 

blueprint for similar towns across Japan and beyond  618   

Consequently, Nissan’s Namie Smart Mobility has garnered positive feedback from the local 

community and was recognized with a Good Design Award in 2022, ranking among the Good Design 

Best 100619, reflecting a comprehensive approach to sustainable urban development, addressing the 

interlinked challenges of mobility, energy resilience, and demographic decline620  

Looking ahead, the company aims to expand its autonomous mobility services across Japan 

by fiscal year 2027, building upon the insights and experiences gained from this prooect 621  

Ultimately, this paragraph has introduced three emblematic case studies—Toyota’s Woven 

City, Honda’s N-VAN e, and Nissan's Namie Smart Mobility—which exemplify the diverse strategies 

adopted by Japan’s leading automakers in response to the global push for green transportation  By 

contextualizing these developments within Japan’s broader decarbonization efforts, the paragraph 

provides a framework for deeper analysis  The lessons learnt and best practices will be discussed in 

the following paragraph, which will further elucidate the role of each company in advancing 

sustainable mobility and shaping exemplary Japanese internal practices, alongside a comparative 

analysis of automakers' initiatives in foreign markets, as described in the first section of this chapter  

 

3.3 Lessons Learnt and Best Practices 

The comparative analysis of domestic case studies presented in this chapter—Toyota City, Honda’s 

N-VAN e, and Nissan’s Namie Smart Mobility—demonstrates the diverse ways in which Japan’s 

leading automakers are contributing to the Japanese transition toward sustainable mobility  While 

 
617 Nissan Global, Fukushima ken namie machi de no mobiriti enerugī niyoru machizukuri kōken , in “Nissan-global”, 
https://www nissan-global com/JP/INNOVATION/TECHNOLOGY/ARCHIVE/NAMIE/ 
618 SATOSHI, Uno, “Naze seikō? Nissan × namiemachi «Nami e sumātomobiriti» ga shinka! E - NV 200 ni taiken shioō& 
genchi shuzai” (Why is it successful? Nissan x Namie Town “Namie Smart Mobility” evolves! Test drive of e -NV200 
and on-site coverage) EVsmart blog, February 3, 2022   
619 GOOD DESIGN AWARD, 2022 GOOD FOCUS AWARD [DISASTER PREVENTION & RECOVERY DESIGN], in 

“G-mark”, https://www g-mark org/en/gallery/winners/11549 
620 Ibidem. 
621 Financial Express, “Nissan to start autonomous mobility services by 2027 in Japan”, in “Financialexpress”, February 
29, 2024, https://www financialexpress com/business/express-mobility-nissan-to-start-autonomous-mobility-services-
by-2027-in-oapan-3409194/  

https://www.nissan-global.com/JP/INNOVATION/TECHNOLOGY/ARCHIVE/NAMIE/
https://www.g-mark.org/en/gallery/winners/11549
https://www.financialexpress.com/business/express-mobility-nissan-to-start-autonomous-mobility-services-by-2027-in-japan-3409194/
https://www.financialexpress.com/business/express-mobility-nissan-to-start-autonomous-mobility-services-by-2027-in-japan-3409194/


86 
 

each case responds to specific local needs, the three initiatives collectively highlight a shared 

commitment to technological innovation, social inclusion, and carbon neutrality   

However, when ouxtaposed with the companies’ international operations, a series of lessons 

and areas for improvement emerge, particularly in relation to strategic coherence and the 

transferability of innovation  

As a result, by reviewing both domestic and international initiatives of each company, a 

comparative analysis can be outlined with the aim of enhancing national internal practices  

Domestically, all three firms have prioritized context-specific applications: Toyota advances 

a vision of sustainable urban living through the integration of mobility systems, energy infrastructure, 

and community engagement622; Honda addresses the electrification of micro-commercial vehicles in 

dense urban settings623 ; and Nissan leverages mobility and energy solutions to support regional 

revitalization624   

From a strategic standpoint, Toyota leads with a multi-pathway strategy, balancing battery 

electric vehicles, hydrogen fuel cells, and smart city concepts   

Toyota City exemplifies a comprehensive model of urban transformation rooted in cross-

sector collaboration, where smart grids, bidirectional vehicle-to-home systems, energy management 

platforms, and Intelligent Transport Systems were deployed in a coordinated effort to reduce 

emissions and shift consumer behaviour 625   Concurrently, Toyota has undertaken a strong 

international expansion strategy, exemplified by its prooect in the UK, which combines electric 

vehicle production and battery assembly 626   These efforts underscore company’s adaptability to 

regional regulatory frameworks and its balanced strategy across multiple propulsion technologies, 

including BEVs and hydrogen fuel cells627  

Honda, by contrast, adopts a dual approach   

At the national level, its efforts remain cautious, focusing on compact electric vehicles suited 

to urban commercial logistics  The N-VAN e model represents a targeted response to Japan's dense 

 
622 SUGIURA, Masanori, “Jisedai enerugī shakai shisutemu oisshō chiiki oisshō oirei: Toyodashi” (Next-generation energy 
and social system demonstration prooect: Toyota City) Journal of the Institute of Electrical Installation Engineers, Vol  

37(8), 2017, pp  551–554    
623 Electric Vehicles Magazine, Honda is launching its new electric N-VAN e starting at $15,500, in “Ev magazine”  June 
13, 2024, https://ev-magazine com/honda-is-launching-its-new-electric-n-van-e-starting-at-15500/ 
624 GOOD DESIGN AWARD, 2022 GOOD FOCUS AWARD [DISASTER PREVENTION & RECOVERY DESIGN], in 
“G-mark”, https://www g-mark org/en/gallery/winners/11549  
625 SUGIURA, Masanori, “Jisedai enerugī shakai shisutemu oisshō chiiki oisshō oirei: Toyodashi” (Next-generation energy 

and social system demonstration prooect: Toyota City) Journal of the Institute of Electrical Installation Engineers, Vol  
37(8), 2017, pp  551–554    
626 The Guardian, “Toyota plans to build battery vehicles in UK and keep European plants”, March 12, 2025   
627 GAUTHIER, Michael, “Toyota’s Next-Gen Fuel Cell Could Be Up To 50% Cheaper Than Today’s System”, Carscoops, 
January 13, 2023  

https://ev-magazine.com/honda-is-launching-its-new-electric-n-van-e-starting-at-15500/
https://www.g-mark.org/en/gallery/winners/11549
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metropolitan environments628  Internationally, however, Honda has demonstrated greater ambition  

In North America, the company has invested in its network of electric vehicle plants in Ohio and 

secured long-term virtual power purchase agreements for renewable energy sources such as wind and 

solar, covering the maoority of its electricity needs for manufacturing operations629  By prioritizing 

large-scale procurement of clean energy, Honda not only supports the transition to a low-carbon 

industrial ecosystem but also exemplifies corporate responsibility in mitigating greenhouse gas 

emissions associated with industrial energy consumption630  

These commitments are particularly evident in United States market, where large-scale 

investments in battery manufacturing and renewable energy procurement reinforce Honda's global 

electrification traoectory631  

This dual strategy, encompassing practical electrification at home—such as kei EVs and large-

scale battery manufacturing—alongside strategic renewable energy sourcing abroad, demonstrates a 

strong understanding of differentiated market dynamics632   

Nissan, known for pioneering vehicle-to-grid technologies, has conducted over forty global 

pilot prooects, with notable success in Europe  Its plans to introduce bidirectional charging by 2026 

reflect a broader vision of energy-infrastructure integration, allowing EVs to function as both 

transportation and energy storage solutions633  Within Japan, automaker's contributions are embodied 

in the Namie Smart Mobility prooect, which merges sustainable mobility and resilience to revitalize 

disaster-affected communities634  

Collectively, these prooects are emblematic of Japan’s high standards in technological 

implementation and community responsiveness  Nevertheless, when compared to the more advanced 

integration of sustainability mechanisms abroad—such as V2X deployment in Nissan’s European 

 
628 Electric Vehicles Magazine, Honda is launching its new electric N-VAN e starting at $15,500, in “Ev magazine”  June 
13, 2024, https://ev-magazine com/honda-is-launching-its-new-electric-n-van-e-starting-at-15500/ 
629 SHEPARDSON, David, “Honda boosting investment in three Ohio auto plants by $300 million”, Reuters, January 25, 
2025  
630 Honda news, Honda Targets 100% EV Sales in North America by 2040, Makes New Commitments to Advances in 
Environmental and Safety Technology, in “Hondanews”, April 23, 2021, https://hondanews com/en-US/honda-

corporate/releases/release-32797eaea7316f1bed4bfcd27919f703-honda-targets-100-ev-sales-in-north-america-by-2040-
makes-new-commitments-to-advances-in-environmental-and-safety-technology 
631  HASHIMOTO, Mami, FUJIWARA, Akiho, “Honda, 40-nen ni shinsha wo subete EV FCV ni «takai mokuhyō koso 
furuitatsu»” (Honda to make all new cars EVs and FCVs by 2040: “High goals are inspiring”) Nikkei Business, 2021  
632 Honda news, Honda Targets 100% EV Sales in North America by 2040, Makes New Commitments to Advances in 
Environmental and Safety Technology, in “Hondanews”, April 23, 2021, https://hondanews com/en-US/honda-

corporate/releases/release-32797eaea7316f1bed4bfcd27919f703-honda-targets-100-ev-sales-in-north-america-by-2040-
makes-new-commitments-to-advances-in-environmental-and-safety-technology 
633 O’BRIEN, Jordan, “Nissan to introduce affordable Vehicle-to-Grid tech in 2026”, Electrical Review, October 14, 2024   
634 Filipino-Japanese Journal, “Namie Smart Mobility: Revitalizing a community through transportation”, November 2, 
2022   

https://ev-magazine.com/honda-is-launching-its-new-electric-n-van-e-starting-at-15500/
https://hondanews.com/en-US/honda-corporate/releases/release-32797eaea7316f1bed4bfcd27919f703-honda-targets-100-ev-sales-in-north-america-by-2040-makes-new-commitments-to-advances-in-environmental-and-safety-technology
https://hondanews.com/en-US/honda-corporate/releases/release-32797eaea7316f1bed4bfcd27919f703-honda-targets-100-ev-sales-in-north-america-by-2040-makes-new-commitments-to-advances-in-environmental-and-safety-technology
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https://hondanews.com/en-US/honda-corporate/releases/release-32797eaea7316f1bed4bfcd27919f703-honda-targets-100-ev-sales-in-north-america-by-2040-makes-new-commitments-to-advances-in-environmental-and-safety-technology
https://hondanews.com/en-US/honda-corporate/releases/release-32797eaea7316f1bed4bfcd27919f703-honda-targets-100-ev-sales-in-north-america-by-2040-makes-new-commitments-to-advances-in-environmental-and-safety-technology
https://hondanews.com/en-US/honda-corporate/releases/release-32797eaea7316f1bed4bfcd27919f703-honda-targets-100-ev-sales-in-north-america-by-2040-makes-new-commitments-to-advances-in-environmental-and-safety-technology
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markets635, or Honda’s EVs network and virtual power purchase agreements in North America636—it 

becomes evident that domestic programs, though innovative, sometimes remain relatively siloed and 

pilot-focused tailored to specific regional needs, while international initiatives tend to pursue more 

expansive deployments and higher levels of investment637  

This discrepancy highlights a missed opportunity: Japan’s domestic mobility prooects could 

gain from the accelerated adoption of solutions already tested in foreign markets  Addressing this gap 

through cohesive and synergistic strategies could substantially advance Japan’s transition toward a 

more efficient low-carbon mobility model638  

As a result, to facilitate a more coherent and expedited decarbonization process, it is essential 

for Japanese automakers to assimilate their global best practices into their national operations  This 

harmonization can be realized through a series of coordinated strategies aimed at aligning domestic 

innovation with international benchmarks639   

For instance, Honda’s comprehensive EVs network model abroad, which includes in-house 

battery production and vertically integrated supply chains, could inform efforts to streamline domestic 

operations and improve cost-efficiency  Similarly, Nissan’s advanced vehicle-to-grid deployments 

across European markets—where bi-directional charging supports both grid stability and household 

resilience—present a scalable framework that could be adapted to reinforce Japan’s renewable energy 

oboectives and disaster-readiness protocols640  Toyota City, highlights how coordinated, whole-system 

innovation can foster lasting behavioural and environmental change, and serves as a replicable 

reference point for other municipalities seeking to align with national climate oboectives 641  

Moreover, international strategic partnerships—such as Japan H₂ Mobility and e-Mobility 

Power—highlight the critical role of coordinated efforts in addressing infrastructure-related 

challenges  These collaborations have demonstrated their effectiveness in supporting the broader 

adoption of hydrogen and electric vehicles by resolving practical implementation issues  Expanding 

these partnerships to incorporate mechanisms for knowledge sharing and ooint policy development 

 
635 O’BRIEN, Jordan, “Nissan to introduce affordable Vehicle-to-Grid tech in 2026”, Electrical Review, October 14, 2024   
636 Honda news, Honda Targets 100% EV Sales in North America by 2040, Makes New Commitments to Advances in 
Environmental and Safety Technology, in “Hondanews”, April 23, 2021, https://hondanews com/en-US/honda-
corporate/releases/release-32797eaea7316f1bed4bfcd27919f703-honda-targets-100-ev-sales-in-north-america-by-2040-
makes-new-commitments-to-advances-in-environmental-and-safety-technology 
637 METI, “Jidōsha bunya no kābonnyūtoraru ni muketa kokunaigai no dōkōtō nitsuite”, August 6, 2024   
638 Ibidem. 
639 Ibidem. 
640 O’BRIEN, Jordan, “Nissan to introduce affordable Vehicle-to-Grid tech in 2026”, Electrical Review, October 14, 2024   
641  ITO, Hiroshi, “Toyota as an environmental model City: Is its eco-policy recognized?”, Journal of Sustainable 
Development, Vol  7(2), March 2014  
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could further strengthen their effectiveness and promote greater alignment between national policies 

and local implementation strategies642  

The domestic case studies analysed in this chapter are valuable not only as pioneering efforts 

but also as learning platforms for systemic transformation   

The best practices emerging from these prooects demonstrate that the green transition of 

mobility in Japan is most effective when it is: socially inclusive, technologically integrated, and 

connected to a global learning ecosystem 643   By leveraging international experience and 

strengthening feedback loops between foreign and domestic initiatives, Japanese automakers can 

more effectively contribute to a oust and competitive energy transition644  

However, within Japan’s automotive landscape, it is not solely the maoor automakers that drive 

this transition  Small and medium-sized enterprises (SMEs) are increasingly recognized as key 

contributors to the advancement of decarbonization efforts in the sector  While leading companies 

such as Toyota, Honda, and Nissan implement large-scale strategies, the active involvement of SMEs 

is indispensable to ensuring a more inclusive, robust, and system-wide transformation645   

Accordingly, the following chapter will examine the critical role played by these often-

overlooked actors in shaping Japan’s pathway toward a low-carbon automotive future  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
642 MOTA, Toyota Nissan Honda nado 11-sha ga suiso sutēshon'nettowāku no gōdōkaisha wo setsuritsu , in “Autoc-one”, 

March 5, 2018, https://autoc-one op/news/5001572/ 
643 METI, “Jidōsha bunya no kābonnyūtoraru ni muketa kokunaigai no dōkōtō nitsuite”, August 6, 2024  
644 RANDAHL, Asa, “Japan is leading the way in sustainable new mobility”, Greater Than, November 15, 2024   
645  Onestepbeyond, The role of SMEs in Japan’s renewable energy boom, in “Onestepbeyond”, January 31, 2025, 
https://onestepbeyond co op/blogs/the-role-of-smes-in-oapans-renewable-energy-boom/ 
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CHAPTER 4 

The Green Transition of Japanese Automotive SMEs 

 

4.1 Opportunities and Strategic Benefits   

Japanese small and medium-sized enterprises, which comprise nearly 90% of the nation's auto 

parts sector, are strategically positioned to support the decarbonization of the automotive industry646  

Despite facing substantial pressures during this transition, their operational flexibility enable them to 

actively contribute to the country’s broader Green Transformation and capitalize on emerging 

prospects linked to sustainable647  

Rather than being mere cost-bearers, many Japanese automotive suppliers increasingly view 

sustainability as a source of innovation and competitive advantage648  Indeed, a global analysis by the 

World Economic Forum emphasizes that SMEs have significant opportunities — or key areas for 

growth — to enhance their future readiness by adopting efficiency measures and environmental 

initiatives649  Moreover  according to METI, amid the upheavals caused by COVID-19, supply chain 

disruptions, and energy market volatility, a significant number of SMEs now regard carbon neutrality 

as a “promising business opportunity”, proactively measuring their emissions and developing 

innovative responses650   

In this context, Japanese automotive SMEs can strategically benefit by reducing energy costs, 

entering emerging markets such as electric vehicle components, and positioning themselves as “green 

suppliers” to maoor automakers and global clients651   

First, Japanese SMEs typically operate in energy-intensive environments — such as 

machining, stamping, and heat-treatment facilities — which consume substantial amounts of 

electricity and fuel652  According to Ken Saito, Japan’s Minister of Economy, Trade and Industry, in 

 
646 Toyota Times, “Public and Private Sectors Team Up on Decarbonization and the Mobility Industry”, November 16, 
2022   
647 Government of Japan, Sekai ni habataku nippon no chūshō kigyō 〜 onrī wan kigyō no sugureta shin gijutsu to, sono 

potensharu, in “Gov-online”, July 2024, https://www gov-online go op/hlo/oa/ouly_2024/ouly_2024-00 html    
648 METI, “2023-Nenban chūshōkigō hakusho shōkibo kigyō hakusho wo matomemashita”, April 28, 2023   
649 World Economic Forum, Future Readiness of SMEs and Mid-Sized Companies: A Year on, in “Weforum”, November 

2022,https://www3 weforum org/docs/WEF_Future_Readiness_of_SMEs_and_Mid_Sized_Companies_A_Year_On_20
22 pdf  
650 METI, “2023-Nenban chūshōkigō hakusho shōkibo kigyō hakusho wo matomemashita”, April 28, 2023   
651  Onestepbeyond, Green Supply Chains: Collaborating with Japanese SMEs on Sustainable Procurement, in 
“Onestepbeyond”, January 5, 2025, Green Supply Chains: Collaborating with Japanese SMEs on Sustainable 

Procurement | One Step Beyond 株式会社  
652  METI, “2025-Nenban chūshōkigō hakusho shōkibo kigyō hakusho no gaiyō”, April, 2025   

https://www.gov-online.go.jp/hlj/ja/july_2024/july_2024-00.html
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2023 Japanese SMEs faced “soaring energy prices” and other severe cost pressures 653  Consequently, 

improving energy efficiency and adopting renewable energy generation offer immediate benefits 654   

Energy conservation is a crucial initiative that not only reduces operational costs but also 

represents a foundational step in lowering greenhouse gas emissions and addressing global 

warming655  Furthermore, excessive electricity use results in avoidable expenses, places unnecessary 

strain on equipment, and increases the risk of malfunctions and system failures  In contrast, effective 

energy management and strategic planning promote the efficient operation of facilities, extend 

equipment lifespan, and enhance system resilience—even during emergencies such as power 

outages656  

To support energy-saving efforts among small and medium-sized enterprises SMEs, the METI 

established the “Community Partnership for Energy Conservation” in July 2024  This initiative aims 

to promote energy efficiency at the community level through collaboration with financial institutions 

and specialized support organizations657  

In response, many businesses are investing in process upgrades, the implementation of Energy 

Management System (EMS)658, and the adoption of high-efficiency technologies  Examples include 

replacing outdated motors with inverter-driven models, installing LED lighting solutions 659 , and 

optimizing production scheduling—all of which can lead to significant reductions in electricity 

usage660  Additionally, the adoption of advanced air conditioning systems has demonstrated energy 

savings of approximately 25% to 30% for climate control661  Enhancements in thermal insulation 

have further improved the overall performance of heating and cooling systems662   

 
653  The Small and Medium Enterprise Agency , 2023-Nendo `habataku chūshōkigō shōkibo jigyō-sha 300-sha, in 

“Chusho meti”, 2023, https://www chusho meti go op/keiei/sapoin/monozukuri300sha/2023/detail html   
654 Ibidem. 
655 METI, “Shōene chiiki pātonāshippu kenshō”  
656 Saiki Electric Equipment, Tantōsha hikken! Hōjin ga denki-dai wo setsuyaku! Tsukai suginai itsutsu no kufū to kanzen 
gaido, in “Saidenki”, May 13, 2024, https://saikidenki com/2024/05/13/houoin-setsuden-kufuu001/ 
657 METI, “«Shōene chiiki pātonāshippu dai 1-kai zentai kaigō» wo kaisai shimashita”, September 25, 2024   
658 It is a system that automates the monitoring and management of power usage, allowing for a detailed analysis of power 
consumption patterns to identify and reduce wasteful consumption  This system enables peak power usage and efficient 
power usage planning  As an example, business sites that have introduced EMS have increased the transparency of their 
power consumption, and have achieved an average reduction of 10-15% in electricity costs through conscious power use 
(Bizsolution, Chū shōkibo bijinesu no tame no denryoku kosuto sakugen gaido: Teiatsu denryoku wo katsuyō shita keihi 
setsuyaku senryaku, in “Biz-solution”, January 31, 2024, https://biz-solution-dx com/blog/electric-cost-strategy)   
659 Switching from incandescent bulbs to LEDs can reduce power consumption by about 86%  From fluorescent lamps to 

LEDs it is about 50%  As a result, the electricity bill can be reduced by about 60% compared to conventional lighting 
(FUKUMOTO, Keioi, “Shōene setsubi de kosuto sakugen! Dōnyū oirei to kōka kaisetsu” (Reducing costs with energy-saving 
equipment! Case studies and explanation of effects) December 6, 2023)   
660 Ibidem. 
661 Enfukuoi Corporation, Chūshōkigō keiei-sha no tame no datsu tanso keiei gaido: Kyōsō-ryoku kyōka to kosuto sakugen 

no shin senryaku, in “Enfukuoi”, October 29, 2024, 中小企業経営者のための脱炭素経営ガイド：競争力強化とコ

スト削減の新戦略 – 株式会社円福寺  
662 Ibidem. 
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Against this backdrop, improving energy efficiency within corporate operations is 

increasingly acknowledged not only for its economic advantages but also as an essential component 

of corporate social responsibility (CSR)  Beyond reducing electricity usage and operational costs, 

such efforts help cultivate a long-term culture of sustainability and can positively impact employee 

motivation and engagement663  

At the same time, incorporating on-site renewable energy generation presents another avenue 

for SMEs to achieve cost savings and enhance resilience  Simultaneously, the integration of on-site 

renewable energy systems offers SMEs an additional pathway to achieve cost efficiency and bolster 

operational resilience  The 2025 METI White Paper highlights the critical role of energy conservation 

and renewable energy adoption among SMEs, underscoring their importance in advancing Japan's 

carbon neutrality oboectives664  Although large-scale renewable infrastructure may lie beyond the 

means of individual small and medium enterprises, decentralized solutions—such as rooftop 

photovoltaic panels and small-scale wind turbines—are becoming increasingly viable  These 

technologies can ensure a reliable energy supply and, following the initial investment, are expected 

to generate long-term financial savings665  For instance, some businesses with solar panel installations 

have significantly cut their electricity bills by producing their own power and, in some cases, profited 

by selling surplus energy back to utility companies666  Such systems not only supply clean energy to 

the enterprises themselves but also contribute to the surrounding community’s energy demands 667  

These developments are supported by government initiatives: among METI’s 2023 selection 

of 300 model SMEs, several were recognized specifically for their contributions to energy 

conservation and decarbonization668  This official acknowledgment reflects an institutional effort to 

enable automotive suppliers to reinvest savings from reduced energy costs into innovation669  Within 

the automotive supply chain, for instance, a Tier-2 component manufacturer might complement its 

Computer Numerical Control (CNC) machinery with a solar panel installation, reducing daytime 

electricity purchases and stabilizing operational expenses  Furthermore, SMEs that adopt energy-

efficient motors or renewable technologies not only achieve immediate cost savings but can also 

 
663 Note, Enerugī wo kashikoku tsukau! Chūshōkigō ga shitte okitai SDGS mokuhyō 7 no kihon to torikumi-kata, in “Note”,   
September 23, 2024, https://note com/gangaraganchan/n/nce2630774bfe  
664 METI, “2025-Nenban chūshōkigō hakusho shōkibo kigyō hakusho no gaiyō”, April, 2025  
665 Bizsolution, Chū shōkibo bijinesu no tame no denryoku kosuto sakugen gaido: Teiatsu denryoku wo katsuyō shita keihi 
setsuyaku senryaku, in “Biz-solution”, January 31, 2024, https://biz-solution-dx com/blog/electric-cost-strategy 
666 Ibidem.   
667 Note, Enerugī wo kashikoku tsukau! Chūshōkigō ga shitte okitai SDGS mokuhyō 7 no kihon to torikumi-kata, in “Note”,   
September 23, 2024, https://note com/gangaraganchan/n/nce2630774bfe  
668 METI, “2023-Nenban chūshōkigō hakusho shōkibo kigyō hakusho wo matomemashita”, April 28, 2023   
669 OECD, Financing SMEs and Entrepreneurs 2024: An OECD Scoreboard , OECD Publishing, Paris, 2024   
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redirect these funds towards research and development, workforce training, or quality enhancement—

thereby strengthening their competitive position670  

Since SMEs often collaborate with local governments and community organizations to 

implement localized renewable energy prooects671, these efforts provide sustainable power and also 

foster community engagement, stimulate local employment, and strengthen the economic and social 

fabric of the region672   

In addition to energy generation, some SMEs have diversified their activities to include 

manufacturing components for renewable energy systems, such as solar inverters and wind turbine 

gearboxes  This shift expands their expertise while introducing new competition into global supply 

chains673  The White Paper 2025 also highlights an increase in SME-led consultancies that evaluate 

land suitability, conduct environmental impact assessments, and offer operation and maintenance 

support for renewable installations  These services complement the capabilities of large developers, 

effectively bridging the final stages of site integration674  

In summary, the drive toward greater energy efficiency and the adoption of renewables 

represent more than oust cost-saving strategies for Japanese automotive SMEs; they embody a 

strategic realignment aligned with national policies advancing the GX675  

Another defining feature of the green transformation is the structural evolution occurring 

within the automotive sector itself, where shifting technological imperatives are reshaping both 

production priorities and supplier functions676  

The global pivot toward sustainable mobility—most notably, the rapid expansion of electric 

vehicles—is altering the fundamental configuration and operational dynamics of the industry677  This 

shift is not only influencing market demand but also reconfiguring supply chain architectures 678   

 
670 Ibidem.   
671  Onestepbeyond, The role of SMEs in Japan’s renewable energy boom, in “Onestepbeyond”, January 31, 2025, 
https://onestepbeyond co op/blogs/the-role-of-smes-in-oapans-renewable-energy-boom/  
672  Onestepbeyond, Entrepreneurship in Japan: Breaking the Stereotypes , in “Onestepbeyond”, January 1, 2025, 
https://onestepbeyond co op/blogs/entrepreneurship-in-oapan-breaking-the-stereotypes/  
673  Onestepbeyond, The role of SMEs in Japan’s renewable energy boom, in “Onestepbeyond”, January 31, 2025, 
https://onestepbeyond co op/blogs/the-role-of-smes-in-oapans-renewable-energy-boom/ 
674 METI, “2025-Nenban chūshōkigō hakusho shōkibo kigyō hakusho no gaiyō”, April, 2025  
675 Note, Enerugī wo kashikoku tsukau! Chūshōkigō ga shitte okitai SDGS mokuhyō 7 no kihon to torikumi-kata, in “Note”,   
September 23, 2024, https://note com/gangaraganchan/n/nce2630774bfe  
676 DZIENIS, Anna Maria, AGNIESZKA, McCaleb, “Digital and green transitions and automotive industry reconfiguration: 

evidence from Japan and China”, Journal of Contemporary Asia, August 8, 2024   
677 RAMOS, Mario, RUIZ-GÁLVEZ, María, “The transformation of the automotive industry toward electrification and its 
impact on global value chains: Inter-plant competition, employment, and supply chains”, European Research on 
Management and Business Economics, Vol  30(1), 2024, pp  100242   
678 Ibidem. 
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As demand for traditional engine-related components—such as pistons, transmissions, and 

exhaust systems—decline, there is a concurrent surge in the need for innovations like electric drive 

units, battery systems, power electronics, and high-performance sensors679   

Industry estimates indicate that approximately 40% of the 30,000 automotive parts currently 

in use—primarily those associated with internal combustion and fuel delivery systems—could 

become obsolete in the near future680  

This paradigm shift presents significant challenges for small and medium-sized enterprises, 

particularly those with deep-rooted expertise in conventional powertrain technologies  These firms 

must not only reassess their product lines but also realign their  technical capabilities to meet the 

evolving requirements of electrification 681   The traditional hierarchical structure of vehicle 

manufacturing, with the engine as its technological core, is likely to undergo substantial redefinition, 

compelling upstream suppliers to reevaluate both their strategic positioning and value propositions682  

To navigate this disruption, strategic adaptation begins with accurately forecasting which EV-

related systems and subsystems are poised for sustained growth  Upon identifying these trends, SMEs 

must assess their existing competencies and invest in capability enhancement  Strengthening 

engineering expertise and shifting toward proposal-driven sales strategies will be essential for 

maintaining competitiveness in a decarbonized industry landscape683  

Empirical perspectives on this transformation are provided by the General Incorporated 

Foundation Shoko Sogo Research Institute 684 , which conducted a series of interviews with six 

Japanese SMEs685  The findings reveal a divergence in strategic responses  On one side, firms heavily 

affected by the shift are engaging in technology transfers, entering new market domains, and 

attempting to secure contracts for components expected to remain relevant in the EV era (e g , JST 

Corporation, Asteir Co , Ltd , and Hiruta Industries Co , Ltd )  Conversely, companies less impacted 

are choosing to further specialize in their established technological niches, thereby preserving their 

 
679 Note,  Kēsu kakumei to Nihon no chūshō buhin mēkā: Ikinokori wo kaketa henkaku no rashinba, in “Note”, December 
18, 2024, https://note com/asap/n/na5850dab2308  
680 General Incorporated Foundation Shoko Sogo Research Institute, Jidōsha no EV-ka ni yoru chūshō sapuraiyā e no 
eikyō, in “Shokosoken”, 2022, https://shokosoken or op/shokokinyuu/2022/05/202205_ev pdf   
681 NineSigma, EV shifuto de jidōsha buhin mēkā ga kangaeru kongo no jigyō senryaku ni kansuru chōsa: OIC direct 

chōsa repōto, in “Ninesigma”, October 2, 2023, https://ninesigma co op/news/column_car_parts_strategy/  
682 General Incorporated Foundation Shoko Sogo Research Institute, Jidōsha no EV-ka ni yoru chūshō sapuraiyā e no 
eikyō, in “Shokosoken”, 2022, https://shokosoken or op/shokokinyuu/2022/05/202205_ev pdf  
683 Ibidem.   
684 As a think tank dedicated to the study of SMEs, the Institute undertakes research on issues pertaining to SME finance, 
organisational structure, and industrial dynamics  This is achieved through a comprehensive methodology that combines 

literature and document analysis with empirical data gathered via surveys and interviews, ensuring alignment with real-
world conditions (Shoko Research Institute, Chūshōkigō no shinkutanku, in “Shokosoken”, 
https://shokosoken or op/paper/index html)  
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eikyō, in “Shokosoken”, 2022, https://shokosoken or op/shokokinyuu/2022/05/202205_ev pdf  

https://note.com/asap/n/na5850dab2308
https://shokosoken.or.jp/shokokinyuu/2022/05/202205_ev.pdf
https://ninesigma.co.jp/news/column_car_parts_strategy/
https://shokosoken.or.jp/shokokinyuu/2022/05/202205_ev.pdf
https://shokosoken.or.jp/paper/index.html
https://shokosoken.or.jp/shokokinyuu/2022/05/202205_ev.pdf


95 
 

unique value within the broader supply ecosystem (e g , Shinko Kogyo Corporation, Shoda 

Manufacturing Co , Ltd , and Nagano Forging Co , Ltd )686  

Such industrial realignment opens new revenue opportunities while simultaneously leveraging 

the deep technical expertise that characterizes Japan’s SME sector687  As highlighted in the 2025 

METI White Paper on SMEs, the growing complexity of the EVs—including the integration of 

lightweight materials and advanced driver-assistance systems—is increasing demand for high-

performance components with superior durability, precision, and energy efficiency688  

For instance, Japan Aviation Electronics Industry, Ltd , one SME specializing in electrical 

connectors has engineered low-resistance, high-durability fittings designed to meet the rigorous 

standards of overseas EV manufacturers689  This innovation not only enhances the company’s export 

capabilities but also illustrates how Japanese SMEs can capitalize on their craftsmanship, quality 

assurance, and advanced machining skills to strengthen their position in the global EV supply 

ecosystem690   

Definitely, the electrification of mobility represents more than oust an industrial shift—it 

serves as a catalyst for technological advancement and market diversification within Japan’s SME 

landscape  Enterprises that succeed in transitioning toward next-generation components while 

reinforcing their core competencies are well positioned to thrive in the evolving green mobility 

sector691  However, it is important to note that the global competition in this domain—particularly 

from China—is extremely intense  Furthermore, supply chains for key technologies and materials 

remain heavily regionalized692, with a strong dependency on Chinese production networks693  These 

factors pose significant strategic challenges for Japanese SMEs and must be addressed in parallel 

with innovation and adaptation efforts  

Beyond EV hardware, there is a growing focus on sustainable supply chains  Maoor 

automakers, both domestic and international, are increasingly demanding lower-carbon materials, 

 
686 Ibidem. 
687 Ibidem. 
688 METI, “2025-Nenban chūshōkigō hakusho shōkibo kigyō hakusho no gaiyō”, April, 2025  
689 Japan Aviation Electronics Industry, Dendō-ka shakai no hitsusuaitemu EV jūden-yō konekuta KW shirīzu, in “Jae”, 
January 21, 2025, https://www oae com/connector-special/ev_charging_kw/    
690 Ibidem. 
691 General Incorporated Foundation Shoko Sogo Research Institute, Jidōsha no EV-ka ni yoru chūshō sapuraiyā e no 
eikyō, in “Shokosoken”, 2022, https://shokosoken or op/shokokinyuu/2022/05/202205_ev pdf  
692 China holds a dominant position in the global electric vehicles supply chain, accounting for over 75% of the world’s 
battery production capacity and controlling a substantial share of critical mineral processing (EZELL, Stephen, “How 
innovative is China in the electric vehicle and battery industries?”, The Information Technology and Innovation 

Foundation, July 2024) 
693 Recent export restrictions imposed by the Country in April on rare-earth elements and magnets have disrupted global 
supply chains, leading to production halts in various countries and highlighting the vulnerabilities associated with such 
dependencies (WALDERSEE, Victoria, STEITZ, Christoph, “China’s rare earth export curbs hit the auto industry worldwide”, 
Reuters, June 4, 2025) 
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energy-efficient manufacturing, and comprehensive lifecycle accountability from their suppliers  This 

shift is generating new cross-border commercial prospects for SMEs capable of certifying their 

products as environmentally sustainable 694   As noted in Serohi (2020)695 , a literature review on 

sustainable supply chains in the automotive industry, the implementation of practices such as lifecycle 

assessment, emissions monitoring, and the use of renewable inputs is becoming essential for access 

to international procurement networks 696   SMEs that adopt such measures can achieve deeper 

integration into global value chains, particularly as Original Equipment Manufacturers (OEMs) align 

their environmental, social, and governance strategies with net-zero targets697   

The most strategic advantage lies in leveraging environmental performance to position 

themselves as “green suppliers” for large corporations698   

As Japan’s maoor automakers and their global customers commit to carbon neutrality, they 

prefer suppliers who demonstrate low emissions and high sustainability standards  METI’s green 

transformation efforts have institutionalized this incentive: under the GX League framework, 

participating firms —including Japanese SMEs—are actively discussing ambitious emissions 

reductions throughout the supply chain and promoting the introduction of “green products” to the 

market699  In other words, whether an automotive company is Toyota, Nissan, or a Tier 1 supplier, its 

corporate climate strategy increasingly filters down to SMEs within its procurement network700  

Rather than relying solely on cultural predispositions, Japanese automotive SMEs are drawing 

on established industrial practices such as quality management and continuous improvement (kaizen) 

to support their green transition701  While kaizen traditionally emphasizes the incremental refinement 

of production processes, it has also been adapted to advance energy efficiency and environmental 

performance within manufacturing systems702  However, it is important to recognize that this system 

is generally oriented toward process innovation instead of radical product innovation  As noted in 

 
694 OLIVEIRA, Gilson et Al , “Lean and Green Product Development in SMEs: A Comparative Study between Small- and 
Medium-Sized Brazilian and Japanese Enterprises”, Journal of Open Innovation Technology Market and Complexity, 
Vol 8(3), September 2022, pp  123   
695 SEROHI, Aoay, “Sustainable Supply Chain of Automobile Sector: A Literature Review”, International Journal of Supply 
Chain Management, Vol 9(6), December 2020, pp  82–87   
696 Ibidem.   
697  PARTHASARATHI, Thanigesh, “Global automotive industry at the crossroads: The carbon neutrality Mandate and 
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698 Onestepbeyond, Lessons in Lean: How Japanese SMEs perfect Operational Efficiency, in “Onestepbeyond”, March 
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699 GX League, “GX rīgu kōshiki WEB saito kikō kanren no kikai niokeru kaioi hyōka no kihon shishin”, March 3, 2023   
700  PARTHASARATHI, Thanigesh, “Global automotive industry at the crossroads: The carbon neutrality Mandate and 

Strategic Pathways to Net-Zero by 2030”, Frost & Sullivan, April 23, 2025   
701 Onestepbeyond, Lessons in Lean: How Japanese SMEs perfect Operational Efficiency, in “Onestepbeyond”, March 
17, 2025, https://onestepbeyond co op/blogs/lessons-in-lean-how-oapanese-smes-perfect-operational-efficiency/ 
702 SANCHEZ-RUIZ, Lidia, et  Al , “Scoping Review of Kaizen and Green Practices: State of the art and future Directions”, 
International Journal of Environmental Research and Public Health, Vol  17(21), November 9, 2020, pp  8258   
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Takeuchi (2021) 703 , the application of kaizen in the context of the green transition must be 

complemented by more transformative technological capabilities in order to meet the demands of 

decarbonization704  

Additionally, SMEs are integrating ESG factors into their value proposition by implementing 

energy-saving measures, sourcing eco-friendly materials, and ensuring fair labour practices—actions 

that align well with their cultural ethos of responsibility and respect 705  By explicitly highlighting 

such measures, SMEs can brand themselves as “green suppliers” whose inclusion in an OEM’s supply 

chain actively supports that OEM’s carbon-reduction targets 706   For instance, a Tier 2 supplier 

switching to bio-based plastics for interior trim or powering its facility with solar cells gains not only 

parts contracts but also environmental credibility707  In this regard, the 2023 METI 300-SME award 

list explicitly recognised “initiatives that contribute to energy conservation and decarbonization” 

among its honourees708   

Importantly, Japanese SMEs are increasingly forming synergic partnerships that reinforce 

sustainable procurement  Collaborative ventures between foreign companies and Japanese suppliers 

illustrate how shared commitments to sustainability foster enduring commercial relationships 709   

Within these frameworks, SMEs differentiate themselves by utilising renewable-powered production 

facilities, recycled materials, and transparent environmental reporting  For instance, a foreign EV 

manufacturer may select a Japanese supplier not only for technical precision but also for its 

demonstrated use of renewable energy or circular materials—criteria that enhance the EV maker’s 

own ESG profile and consumer appeal710   

In this context, platforms such as WIPO GREEN facilitate the exchange of sustainable 

technologies between Japanese SMEs and international partners  This global marketplace connects 

providers and seekers of green technologies, enabling SMEs to showcase their advancements and 
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704 Ibidem. 
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709  Onestepbeyond, Green Supply Chains: Collaborating with Japanese SMEs on Sustainable Procurement, in 
“Onestepbeyond”, January 5, 2025, Green Supply Chains: Collaborating with Japanese SMEs on Sustainable 

Procurement | One Step Beyond 株式会社 
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collaborate on environmentally friendly prooects 711   Japan’s active role in the WIPO GREEN, 

supported by the Japan Patent Office, reflects a broader national strategy to promote sustainable 

innovation and global technology sharing712  

Consequently, the adoption of green manufacturing practices is enhancing the competitive 

edge of Japanese automotive SMEs in both domestic and international markets713  

However, Japanese SMEs owe their international success to more than oust their sustainable 

practices  Equally important is the Just-In-Time (JIT) system—a core operational approach within 

Japan’s automotive industry—that contributes decisively to maintaining the efficiency and global 

competitiveness of both large manufacturers and smaller domestic suppliers714  

Though JIT is famously associated with large automotive lines, SMEs adapt it to smaller 

volumes or custom orders  The 2025 White Paper highlights, for example, how an electronics 

assembler might keep only a two-day inventory of critical parts, replenished daily through local 

suppliers715  This strategy reduces storage costs and enables frequent quality checks that detect issues 

early  SMEs often refine JIT to maintain a small buffers for high-risk items, balancing intangible 

stability with lean efficiency  For overseas buyers, effective JIT integration can result in shorter lead 

times, though success depends heavily on mutual trust and close communication with the supplier’s 

scheduling system716  

Complementing JIT, Japan’s multi-tiered supplier network further boosts the international 

competitiveness of SMEs  

The automotive supply chain is organized in hierarchical tiers, with many SMEs functioning 

as Tier 1 and Tier 2 suppliers involved early in vehicle design  This early integration facilitates better 

communication, reduces lead times, and supports JIT efficiency by ensuring timely part delivery, 

minimizing waste, and enabling flexible, parallel vehicle development  Such a coordinated structure 

reinforces Japan’s global competitiveness through high levels of trust and collaboration across all 

supplier tiers717  

 
711 WIPO Japan Office, 2025-Nen, Nihon wa WIPO kamei 50-shūnen & hāgu kyōtei kamei 10-shūnen wo mukaemasu, in 
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712 Japan Patent Office,  WIPO GREEN to no kyōryoku, in “Jpo”,  https://www opo go op/news/kokusai/wipo/green html 
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“Onestepbeyond”, January 5, 2025, Green Supply Chains: Collaborating with Japanese SMEs on Sustainable 
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History, 2007, pp  11–24   
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This deeply integrated, multi-tiered system significantly contributes to the competitiveness of 

Japanese SMEs in the automotive sector  

Ultimately, sustainable supply chains are not only a compliance requirement but also a 

strategic asset  For Japanese automotive SMEs, aligning with global sustainability standards offers a 

pathway to market diversification, international expansion, and long-term resilience in a rapidly 

transforming industry718   

Through substantial energy cost reductions driven by efficiency improvements and on-site 

renewable energy generation, these firms optimize resource use and improve profit margins  

Expanding into emerging segments—such as EV powertrain components and environmentally 

certified parts—enables access to fast-growing markets  Simultaneously, emphasizing their low-

carbon credentials bolsters their appeal as strategic partners for maoor automakers committed to 

ambitious environmental goals719  

Nonetheless, the path forward poses considerable challenges  Many SMEs—particularly those 

with limited resources—face significant hurdles in meeting the comprehensive technological 

requirements imposed by sustainability standards within the green mobility sector720  

 

4.2 Barriers and Limitations 

The push for GX in Japan’s auto industry has intensified in parallel with national carbon neutrality 

targets  However, Japan’s thousands of automotive SMEs—critical to the supply chain—face distinct 

challenges in adapting to this shift 721   These challenges fall into three interlinked dimensions: 

economic and financial pressures, technological and infrastructure limitations, and skills and 

workforce adaptation  Each domain influences the others: high investment costs and financing gaps 

(economics) constrain SMEs’ ability to adopt green technologies (technological), while shortages of 

skilled personnel (workforce) amplifies uncertainty around returns, further discouraging 

investment722  

Firstly, automotive SMEs typically operate on narrow profit margins and are often highly 

leveraged, rendering them especially vulnerable to rising costs  
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enterprises) Japan Policy Finance Corporation Journal, No 64, August 2024    
722 Ibidem.  
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The 2025 SME White Paper highlights that production and investment expenses have risen 

due to prolonged yen depreciation, inflationary pressures, and a return to a high-interest-rate 

environment723  In such conditions, cost-cutting measures have reached their limits, and firms must 

now invest in efficiency-enhancing technologies merely to remain competitive724   

Green innovations—such as advanced manufacturing equipment, specialized tooling, and 

renewable energy installations— require substantial up-front capital  Expenditures for factory 

retrofitting, acquisition of dedicated machinery (e g , battery assembly systems or electric motor 

testing platforms), and the integration of on-site renewable energy solutions frequently exceed those 

associated with standard equipment replacement725  For many automotive SMEs, especially those 

operating with limited financial reserves or constrained access to external financing, these 

expenditures constitute a significant barrier to adoption726  This challenge is not unique to Japan, but 

reflects broader structural conditions faced by SMEs globally, including capital intensity, risk 

aversion, and limited economies of scale727   

Adding to this, the uncertain return on investment (ROI) associated with green technologies 

reinforces a risk aversion among small firms  Even when emerging technologies—such as electric 

vehicle powertrains or hydrogen-based component lines—appear commercially promising, small 

business owners frequently express concern regarding the pace and reliability of market development  

With limited financial buffers, SMEs are considerable exposed to investment risks; any 

miscalculation or delay in demand realization can threaten business continuity728   

Despite gradual improvements in Japan’s startup ecosystem, access to capital remains a 

persistent obstacle, particularly for smaller enterprises729  Traditional financial institutions tend to 

prioritise established firms with tangible collateral and predictable business models, thereby limiting 

credit availability for SMEs engaged in innovative or untested ventures  This conservative lending 

culture disproportionately affects family-owned component manufacturers and other non-high-tech 
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businesses, which often struggle to obtain favourable loan terms730  Furthermore, the landscape for 

equity financing remains limited: venture capital and growth equity remain concentrated in select 

high-technology sectors, leaving the maoority of SMEs with minimal access to risk capital  Early-

stage firms lacking a proven track record or substantial revenue are commonly perceived as too 

speculative by investors  As a result, the limited availability of risk-tolerant funding continues to 

constrain innovation, growth, and long-term viability across the SME sector731  

In this context, SMEs face additional barriers in accessing financing specifically tailored to 

green initiatives   

Although the Japanese government offers various support schemes—such as subsidies and 

low-interest loans to encourage energy efficiency and decarbonization—these programs are often 

difficult to navigate due to administrative complexity732  Recent GX policies, including transition 

bonds, tax incentives, and targeted subsidies, add further procedural and informational difficulties, 

with uptake hindered by uneven awareness and capacity among SMEs733  In practice, access to green 

finance remains disproportionately concentrated among larger corporations 734   Even when 

concessional loans are technically available, the application process is often marked by bureaucratic 

delays and inefficiencies, discouraging SMEs from pursuing timely investment in sustainable 

technologies—such as pilot fuel-cell production lines or the photovoltaic installation735   

Some policy instruments aim to alleviate the financial burden of green investment  For 

instance, research and development tax credits are intended to stimulate innovation by allowing firms 

to deduct qualified R&D expenses from their tax liabilities736  Nevertheless, the effectiveness of these 

incentives is frequently constrained by administrative challenges  Many SMEs lack in-house 

accounting capacity or access to specialized tax professionals to handle the complex compliance 

requirements  As noted in the Corporate Tax Advisors Guide, claiming such credits requires detailed 

documentation of prooect costs, timelines, and qualifying activities—demands that can be onerous for 
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smaller firms  Consequently, despite their potential to reduce the net cost of green innovation, these 

fiscal incentives remain underutilized due to procedural hurdles and capacity constraints 737   

In summary, the economic aspect of Japan’s green transition is characterized by significant 

capital intensity, rising operational expenditures, and a restrictive financing environment  Many 

SMEs report insufficient financial flexibility when assessing GX-related prooects, often perceiving 

such investments as excessively risky in the absence of clear and timely returns738  This hesitation is 

compounded by broader macroeconomic trends: the end of Japan’s prolonged low-interest era has 

tightened credit conditions, with SMEs—historically reliant on debt financing—now facing 

considerably higher borrowing costs739  Thus, the interplay of uncertain ROI and restricted access to 

affordable capital continues to hamper the diffusion of sustainable technologies across Japan’s 

automotive SME landscape  

Beyond economic considerations, technical and infrastructural barriers present significant 

challenges for automotive SMEs pursuing green transformation  Many firms lack the internal 

technological capabilities or physical assets required to implement low-carbon solutions effectively  

A prominent example is the transition to electric vehicles, which relies heavily on the availability of 

enabling infrastructure  While Japan’s Green Transformation strategy outlines ambitious targets—

such as the installation of 300,000 charging stations and 1,000 hydrogen refuelling sites by 2030—

current deployment remains uneven and inadequate across numerous regions740  For instance, an 

SME considering the production of EV motors or battery modules may be deterred by perceived 

immaturity of the downstream market  Similarly, SMEs exploring the adoption of electric fleets or 

prototype test vehicles frequently face limited access to local charging networks  This infrastructural 

gap creates a self-reinforcing dilemma: SMEs are reluctant to invest in EV-related technologies due 

to underdeveloped infrastructure, while infrastructure providers delay expansion in the absence of 

strong demand741  

The scale and speed of technological change also place considerable strain on small 

manufacturing enterprises  The rapid shift from internal combustion engines to electrified drivetrains 

represents a profound technological disruption  The structural simplification inherent in electric 

vehicle design—characterized by fewer moving parts—undermines the traditional business models 

 
737 Ibidem. 
738  Nolty, GX e no torikumi ni okeru chūshōkigō no genjō to kadai - jisshi no gaido o shōkai, in “Noltyplanners”, 
November 14, 2023, https://www noltyplanners co op/sustaina/column/1282908_9708 html  
739 METI, “2025-Nenban chūshōkigō hakusho shōkibo kigyō hakusho no gaiyō”, April, 2025  
740 METI, “Enerugī kihon keikaku”, February 2024   
741 RANDALL, Tom, “How three high-tech countries became laggards in electric vehicles”, The Japan Times, April 8, 2024   
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of SMEs that have long specialized in discrete ICE components742  Many such firms rely heavily on 

contracts with a single OEM, making them particularly vulnerable to shifts in procurement strategies 

and vehicle platforms743  Furthermore unlike large corporations, SMEs often lack in-house R&D 

facilities  Adapting to new materials (e g  rare earth magnets, advanced plastics) and production 

methods (e g  additive manufacturing, digital twins)744 tends to be slow, hindering their ability to meet 

compressed development timelines imposed by automakers745  

This challenge is further compounded by the need for extensive technological upgrading  

Legacy production lines optimized for ICE components are typically ill -suited for manufacturing 

next-generation systems such as electric motors, high-voltage batteries, and power electronics  

Transitioning to these technologies necessitates not only substantial capital outlays for advanced 

equipment—often designed for lightweight materials and digitally integrated processes—but also 

specialized technical expertise, which is often scarce among smaller suppliers746  

The uneven adoption of electrified technologies—battery electric, hybrid, and fuel-cell—

reflects this gap  Larger firms typically are generally equipped with dedicated R&D functions, 

enabling them to navigate these shifts proactively  In contrast, most SMEs lack both the foresight and 

technical capacity to do so747  As a result, many adopt a cautious approach, postponing investments 

until specific technologies are validated by OEMs or until dominant market trends become clearer748  

This hesitancy exacerbates structural asymmetries within the automotive supply chain, 

placing SMEs at a competitive disadvantage precisely when adaptability and innovation are most 

urgently required749  

Supply chain fragmentation and regulatory compliance introduce additional constraints  As 

Japanese government tighten emissions standards, OEMs increasingly require suppliers to provide 

low-carbon components and detailed carbon accounting data750   

 
742 EOS Intelligence, Japan’s EV Hesitation: The High Cost of Delay to Its Automotive Sector , in “Eos Intelligence”, May 
12, 2024, https://www eos-intelligence com/perspectives/automotive/oapans-ev-hesitation-the-high-cost-of-delay-to-its-
automotive-sector/ 
743 YUICHI, Shiga, “Japanese auto parts makers scramble to prepare for EV shift”, Nikkei Asia, September 21, 2024   
744  SOORI, Mohsen, et Al , “Digital twin for smart manufacturing, A review  Sustainable Manufacturing and Service 
Economics”, Sustainable Manufacturing and Service Economics ,  Vol  2, June 2023, pp  100017   
745 SHAHIN, Vahideh, et Al , “Identifying and prioritizing the barriers to green innovation in SMEs and the strategies to 
counteract the barriers: An interval-valued intuitionistic fuzzy approach”, Technological Forecasting and Social Change, 
Vol  204, July 2024, pp  123408   
746 M&A Capital Partners, Chūshōkigō no kadai to wa? Omona mondaiten to kokonotsu no kaiketsusaku, in “Ma-cp”, 

January 14, 2025, https://www ma-cp com/about-ma/challenges-of-smes/   
747 Ibidem.   
748 YUICHI, Shiga, “Japanese auto parts makers scramble to prepare for EV shift”, Nikkei Asia, September 21, 2024   
749 Ibidem.   
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However, smaller firms often lack the necessary sensors, digital tools, and IoT-enabled 

systems to accurately track and report emissions751  In the absence of standardized tools and protocols, 

even basic data collection—such as monitoring energy consumption— can be challenging, thereby 

obstructing effective environmental oversight and regulatory alignment752   

According to a Forval Corporation survey on GX awareness, approximately three-quarters of 

SMEs had made no progress on decarbonization measures in 2023753, indicating a systemic lag in 

technological uptake  For example, an engine parts manufacturer may lack the tools to quantify 

emissions associated with its steel inputs or electricity consumption, let alone identify viable 

pathways to renewable energy adoption without maoor capital investments754  

Thus, technological limitations at the SME level encompass both a shortage of advanced 

equipment and a lack of the know-how required for effective deployment  

In conclusion, technical and infrastructural challenges significantly impede the green 

transition of Japanese automotive SMEs  Limited access to emerging technologies, inadequate 

innovation capacity, and underdeveloped support infrastructure restrict their  ability to adapt to 

evolving industry norms  Additionally, fragmented supply networks and the absence of standardized 

carbon accounting tools compound compliance difficulties  Without targeted policy interventions and 

institutional support, these firms risk exclusion from an increasingly decarbonized automotive value 

chain755  

A third and equally critical barrier is the shortage of human capital  Even with access to 

financing and technology, Japanese automotive SMEs encounter difficulties in acquiring the 

specialized expertise essential for achieving sustainability goals756  The shift toward electrified and 

digitized production systems demands competencies in areas such as high-voltage engineering, 

battery materials, data analytics, and sustainability oversight757  At the same time, leadership roles 

 
751 SHAHIN, Vahideh, et Al , “Identifying and prioritizing the barriers to green innovation in SMEs and the strategies to 
counteract the barriers: An interval-valued intuitionistic fuzzy approach”, Technological Forecasting and Social Change, 
Vol  204, July 2024, pp  123408   
752 Economic and Social Commission for Asia and the Pacific, “Advancing the Green Transition of SMEs: Insights for 

SME development agencies to support sustainability practices and reporting”, Studies in Trade, Investment and Innovation, 
No 100, December 2024   
753 Forval Corporation, Chūshōkigō no GX e no torikumi, in “Forval”, March 24, 2023,  
https://www forval co op/consulting/pdf/bluereport_mini_202304 pdf    
754 Economic and Social Commission for Asia and the Pacific, “Advancing the Green Transition of SMEs: Insights for 
SME development agencies to support sustainability practices and reporting”, Studies in Trade, Investment and Innovation, 

No 100, December 2024   
755 Ibidem. 
756 Ibidem. 
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must evolve to incorporate strategic planning for environmental initiatives and the supervision of 

certification processes tied to eco-management standards758  

In practice, skill shortages significantly impede progress  A mini-survey conducted by Forval 

Corporation in July 2023 revealed that although approximately 70% of SMEs had initiated Digital 

Transformation efforts, only around 40% had begun any Green Transformation activities  Notably, 

few of these firms were investing in personnel training or recruitment specifically for GX759  Among 

those lagging in implementation, the maoority cited insufficient efforts to develop relevant capabilities, 

with nearly one-third identifying the complete absence of dedicated staff as the primary obstacle760  

This indicates that GX responsibilities are frequently assigned to existing teams focused on day-to-

day operations, without support from dedicated sustainability professionals or engineers761  

The issue is both quantitative and qualitative   

On the quantitative side, Japan’s demographic and labour market trends present a profound 

challenge to the sustainability of smaller enterprises, particularly in the automotive supply chain762  

Due to a declining birthrate and aging population, the labour force continues to shrink  Although the 

number of active oob seekers temporarily increased in 2020 amid the COVID-19 pandemic, it has 

remained largely flat since 2021  Compared to 2010, the total workforce has contracted significantly, 

leaving many firms unable to secure the human resources necessary for continued operation763  

Compounding the problem is a growing tendency among younger engineers and technical 

professionals to seek employment at large, innovation-driven corporations  These employers are often 

perceived to offer superior oob security, advanced training, and clearer career progression764  

This talent migration disproportionately affects companies based in rural and semi-urban 

areas—where many automotive parts suppliers operate—as they struggle to compete with 

metropolitan firms in attracting and retaining skilled personnel765   

A 2018 OECD report noted that lifetime employment contracts are considerably more 

prevalent in large firms (52 4%) compared to smaller ones (32 4%), especially among workers aged 

 
758 Economic and Social Commission for Asia and the Pacific, “Advancing the Green Transition of SMEs: Insights for 
SME development agencies to support sustainability practices and reporting”, Studies in Trade, Investment and Innovation, 

No 100, December 2024   
759 Forval Corporation, Chūshōkigō no GX e no torikumi, in “Forval”, March 24, 2023,  
https://www forval co op/consulting/pdf/bluereport_mini_202304 pdf    
760 Ibidem.   
761  Nolty, GX e no torikumi ni okeru chūshōkigō no genjō to kadai - jisshi no gaido o shōkai, in “Noltyplanners”, 
November 14, 2023, https://www noltyplanners co op/sustaina/column/1282908_9708 html  
762 OECD, Working Better with Age: Japan, Ageing and Employment Policies, OECD Publishing, Paris, 2018   
763 M&A Capital Partners, Chūshōkigō no kadai to wa? Omona mondaiten to kokonotsu no kaiketsusaku, in “Ma-cp”, 
January 14, 2025, https://www ma-cp com/about-ma/challenges-of-smes/  
764 OECD, Working Better with Age: Japan, Ageing and Employment Policies, OECD Publishing, Paris, 2018   
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15–29  This disparity reinforces perceptions of greater stability and mobility in larger organizations766  

More recently, a 2024 Reuters analysis prooected a national labour shortfall of 3 4 million workers by 

the end of the decade, increasing to 11 million by 2040—with rural SMEs expected to be among the 

hardest hit767  

This convergence of demographic decline and sector-specific brain drain has intensified 

workforce constraints, limiting the capacity of smaller manufacturers to manage complex transitions 

such as digitalization and sustainability adaptation768  

On the qualitative front, vocational training programs have not kept pace with the growing 

need for expertise in green technologies, resulting in a widespread shortage of oob-ready skills769   

A 2023 Recruit survey found that while sustainability-related oob postings have increased 

sixfold since 2016, the number of qualified applicants has only tripled, revealing a persistent skills 

gap  This deficit is particularly pronounced in smaller firms, where limited financial and 

organizational resources hinder efforts to recruit and train personnel capable of leading environmental 

initiatives770  

According to the OECD’s 2023 SME and Entrepreneurship Outlook, these businesses often 

lack access to innovation ecosystems and knowledge-sharing platforms, further constraining their 

capacity to adopt sustainable practices771   

Complicating matters further is the absence of standardized definitions for “sustainability 

skills”, which undermines clarity in hiring and internal development772  Without clear benchmarks, 

smaller enterprises face difficulties in cultivating the necessary competencies within their 

workforce773   

This ambiguity extends to leadership as well  A 2023 survey of Japanese SMEs revealed that 

only 10% of managers could meaningfully explain the concept of GX, while three-quarters had not 

engaged in any related activities774   

 
766 OECD, Working Better with Age: Japan, Ageing and Employment Policies, OECD Publishing, Paris, 2018  
767 BRIDGE, Anton, YAMAZAKI, Makiko, “Mind the labour gap: Worker crunch piles pressure on small-town Japan”, 
Reuters, December 20, 2024   
768 OECD, Working Better with Age: Japan, Ageing and Employment Policies, OECD Publishing, Paris, 2018   
769 OECD, Creating Responsive Adult Learning Opportunities in Japan , Getting Skills Right, OECD Publishing, Paris, 
2021   
770 Codo Advisory, The GX Skill Standard: Japan’s attempt at defining sustainability skills , in “Codo”, June 24, 2024, 
https://codo op/en/gx-skill-standard-2024-en/   
771 OECD, OECD SME and Entrepreneurship Outlook 2023 , OECD Publishing, Paris, 2023   
772 Codo Advisory, The GX Skill Standard: Japan’s attempt at defining sustainability skills , in “Codo”, June 24, 2024, 
https://codo op/en/gx-skill-standard-2024-en/   
773 Forval Corporation, Chūshōkigō no GX e no torikumi, in “Forval”, March 24, 2023,  
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As highlighted in the NOLTY sustainability column, many firms cite the lack of available 

personnel, time, and budget as reasons for inaction  This underscores the reality that even when there 

is willingness to embrace sustainable practices, many companies lack the internal capacity to design 

and implement effective strategies775   

In addition to financial concerns, the steep learning curve associated with new technologies 

and infrastructure poses a significant hurdle  Limited understanding among SME leaders often 

impairs their ability to identify, recruit, or deploy specialized expertise effectively  Furthermore, the 

flat organizational structures typical of such firms make it unrealistic to expect plant managers, for 

example, to oversee both production and environmental compliance simultaneously776  

In the near term, the skills gap remains severe  The 2023 SME Growth Report emphasizes 

that overcoming barriers to growth requires “complementary human resources to supplement the 

skills that manager lack”777  In the GX context, this means that without hiring outside engineers or 

partnering with research and training institutes, many automotive SMEs will remain stalled at the 

pilot stage rather than progressing toward full-scale adoption778  

Ultimately, the limited availability of technical expertise remains a critical barrier  Most firms 

lack even a basic understanding of GX principles, and few have articulated a coherent sustainability 

strategy—despite evidence showing that such clarity is strongly correlated with greater engagement 

in environmental initiatives779  Furthermore, the dual challenge of attracting new talent and upskilling 

current employees continues to hinder progress  Those that fail to invest proactively in human 

resource development risk falling further behind780  

In summary, the transition toward sustainability in Japan’s automotive SME sector is hindered 

by a complex interplay of economic, technological, and workforce-related challenges781  Financial 

constraints, including limited capital access and high upfront costs, restrict the ability to adopt 

advanced green technologies  Technological barriers, such as outdated infrastructure and weak R&D 

capabilities, exacerbate these limitations782   
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Simultaneously, the shortage of skilled personnel obstructs implementation783  These factors 

are deeply interlinked: financial limitations stifle investments in both technology and talent; 

technological deficits elevate perceived risks; and human capital shortages undermine planning and 

execution784   

Recognizing the multifaceted nature of these barriers, the Japanese government has introduced 

a series of initiatives to support SMEs in their sustainability efforts785  These policy measures aim to 

foster a more integrated and effective transition by addressing the interrelated challenges faced by the 

sector786  

 

4.3 Policy Support for SMEs 

Japanese authorities have launched a broad range of policy measures to help automotive SMEs in 

overcoming the high upfront costs, uncertain returns, and resource constraints associated with green 

investment787  This proactive intervention is largely attributed to the sector's pivotal role in Japan's 

manufacturing industry788, which significantly contributes to the nation's GDP and employment789  

In early 2023 the government adopted the aforementioned Green Transformation strategy, 

pledging ¥20 trillion in support over ten years (as part of a larger ¥150 trillion investment plan) to de-

carbonize industry790  This includes subsidies for energy efficiency improvements and new equipment 

specifically targeting smaller firms 791   For instance, METI’s GX policy calls for strengthened 

subsidies for multi-year investments in energy-saving machinery (particularly for production 

processes) and for replacement of high-loss equipment in small companies792  These grants directly 

reduce capital expenditure barriers by lowering the net cost of adopting clean technologies   
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784 PRASANNA, Rpir, et  Al , “Sustainability of SMEs in the Competition: A Systemic Review on Technological challenges 
and SME performance”, Journal of Open Innovation Technology Market and Complexity, Vol. 5(4), December 2019, 
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Economic research, including Zheng (2022)793, supports this strategy: equipment subsidies 

accelerate the adoption of green technologies amid uncertain future demand by lowering the 

breakeven point794  In practice, Japan’s subsidy programs – including the Prooect to Promote Business 

Restructuring of SMEs795 – provide targeted assistance for supply-chain decarbonization796  

Beyond grants, METI has introduced a series of financial instruments to improve SMEs’ 

access to capital and bolster their  resilience to external and structural shocks  

One such initiative is the proposed issuance of GX Transition Bonds, designed to attract 

private co-investment and stabilizing the cash flow of green transformation prooects797  In parallel, 

large-scale loan facilities have been introduced to strengthen financial stability  For example, in May 

2025, METI announced a new package of “safety-net” loans798 and credit support measures for auto 

suppliers affected by global disruptions, including the recently imposed 25% U S  tariffs 799  on 

automobiles800  As a result, global motor vehicle and parts production is prooected to decline by 1 7% 

in 2025 and by 2 1% in 2026801   Moreover, several leading Japanese automakers have withheld 

earnings forecasts for the current fiscal year802   

In response, the government has prioritized subsidies for auto parts manufacturers, 

particularly SMEs, to facilitate their strategic restructuring and transition to low-carbon 

technologies803  Complementing these efforts, the Japan Finance Corporation and other government-

affiliated financial institutions have expanded concessional lending and credit guarantee programs 

for SMEs engaged in transformative green prooects  These often include favourable conditions and 

partial government guarantees to mitigate financial risk804   
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The emergency support package introduced by the government also includes the establishment 

of dedicated consultation centers offering tailored assistance to affected businesses  Policymakers are 

considering further easing SME burdens by lowering interest rates through public financial 

institutions  Banks and lenders have been requested to offer flexible repayment terms, including 

deferrals and loan restructuring, to ease liquidity pressures in an increasingly unstable global trade 

environment805  

On the fiscal front, tax incentives are being redesigned  Japan’s pro-growth carbon pricing 

plan806 , announced in 2023, is set to gradually enhance the financial return on GX investments 

through reduced energy taxes or accelerated depreciation for low-emission equipment 807   To 

complement this, the government has published guidelines on climate transition finance and 

developed sector-specific technology roadmaps to help firms label their decarbonization investments 

as transition-aligned and raise funding accordingly  Crucially, firms must demonstrate credible 

transition strategies, with clear governance and transparent investment plans808   

Beyond fiscal tools, public policies are also directed at improving infrastructure and 

expanding R&D frameworks to advance the green transition  

The core GX policy channels public investment into grid modernization, renewable energy 

expansion (¥31 trillion), hydrogen production (¥7 trillion), and next-generation mobility technologies 

(¥41 trillion) 809   Automotive SMEs stand to benefit from these upstream investments, such as 

improved charging networks and hydrogen supply chains810  There is also extensive support for R&D 

collaboration: METI has allocated resources through the Green Innovation Fund and agencies like 

NEDO, providing sustained support for for auto-sector companies with ambitious decarbonization 

goals  This includes R&D, demonstration, and implementation prooects spanning a ten-year period811  

The government explicitly supports research and capital investment in batteries, advanced motors, 

lightweight materials, and other clean vehicle components  Thus, SMEs can access subsidized 

consortia and cluster programs to share the costs of innovation812  

Furthermore, the Go-Tech Prooect supports R&D and prototype development initiatives 

undertaken by SMEs in collaboration with universities and public laboratories, including the 
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exploration of new distribution channels with high commercialization potential  To assist SMEs 

struggling with commercialization, the government organizes seminars on hands-on assistance, hosts 

matching events with maoor corporations and business partners, and introduces effective strategies to 

bring research results to market813  

In this context, the 2025 OECD Environmental Performance Review notes that while Japan 

has significantly increased clean-energy spending, its energy mix remains heavily carbon-intensive, 

underscoring the importance of a comprehensive, cost-effective policy framework– which these 

measures aim to deliver814  

Public-private collaboration further strengthens these efforts, with government matching 

funds paired with private R&D   

METI encourages large manufacturers to involve their SME suppliers in GX initiatives: in 

2023 it expanded the “Declaration of Partnership Building”  815 (a pledge for fair procurement and 

capacity-building) and funded training programs for intermediaries who assist SMEs  Automakers 

and Tier-1 suppliers encouraged to modernize supply chains by sharing technical expertise and co-

financing upgrades, enabling smaller vendors to adopt EV-related manufacturing816  In this context, 

maoor automakers often sponsor or finance technology transfer programs for their Tier-2 and Tier-3 

suppliers, effectively extending financial and technical support to SMEs817  

Notably, Toyota Motor Corporation has long championed a collaborative approach to supplier 

development, focusing on Tier-2 and Tier-3 firms  This strategy is central to Toyota's vision of co-

prosperity and sustainable innovation throughout its supply network818   The company promotes 

SMEs innovation through platforms like Toyota Open Labs, which connects startups, scale-ups, and 

innovative SMEs with various business units across the Toyota ecosystem819  Participants gain access 

to Toyota's global resources, technological expertise, and investment channels, empowering these to 

scale sustainable mobility and decarbonization solutions820  

 
813 METI, SME Policy, in “Chubu meti”, https://www chubu meti go op/english/pdf/chubumeti_en_sme pdf   
814  OECD, OECD Environmental Performance Reviews: Japan 2025 , OECD Environmental Performance Reviews, 
OECD Publishing, Paris, 2025   
815 The Small and Medium Enterprise Agency, “«Pātonāshippu kōchiku sengen» no sengen kigyō-sū ga 10,000-sha wo 
koemashita”, June 22, 2022   
816 METI, “Saitō keizai sangyō daioin no kakugi kōki-sha kaiken no gaiyō”, March 26, 2024  
817 METI, “GX oitsugen ni muketa kihon hōshin  kongo 10 nen wo misueta rōdo mappu”,  February, 2023  
818 Toyota Times, “«Shitauke» demo «shiiresaki-sama»de mo naku «shiiresaki-san» 6 man-sha to kyōsonkyōei e omoi to 

oittai”, October 10, 2024, 「下請け」でも「仕入先様」でもなく「仕入先さん」 6万社と共存共栄へ 想いと実

態  
819 Toyota Europe Newsroom, Toyota Open Labs launches program for small and medium-sized companies to join the 
mobility transformation and create a sustainable future , in “Newsroom toyota”, February 4, 2025, 
https://newsroom toyota eu/toyota-open-labs-launches-program-for-small-and-medium-sized-companies-to-ooin-the-
mobility-transformation-and-create-a-sustainable-future/  
820 Toyota Open Labs, Abous-us, in “Toyotaopenlabs”, https://toyotaopenlabs com/about-us/  

https://www.chubu.meti.go.jp/english/pdf/chubumeti_en_sme.pdf
https://toyotatimes.jp/toyota_news/toyota_supplier/001.html#:~:text=%25E2%2580%259C%25E3%2583%2588%25E3%2583%25A8%25E3%2582%25BF%25E3%2581%25A0%25E3%2581%2591%25E3%2581%258C%25E5%258B%259D%25E3%2581%25A6%25E3%2581%25B0%25E3%2582%2588%25E3%2581%2584%25E2%2580%259D%25E3%2581%25A7%25E3%2581%25AF%25E3%2581%25AA%25E3%2581%258F%25E3%2580%2581%25E4%25BB%2595%25E5%2585%25A5%25E5%2585%2588%25E3%2581%25A8%25E4%25B8%2580%25E7%25B7%2592%25E3%2581%25AB%25E3%2581%25AA%25E3%2581%25A3%25E3%2581%25A6%25E5%258E%259F%25E4%25BE%25A1%25E3%2582%2592%25E3%2581%25A4%25E3%2581%258F%25E3%2582%258A%25E8%25BE%25BC%25E3%2581%25BF%25E3%2580%2581%25E5%2585%25B1%25E5%25AD%2598%25E5%2585%25B1%25E6%25A0%2584%25E3%2582%2592%25E5%259B%25B3%25E3%2582%258B%25E3%2580%2582%2520%25E5%2589%25B5%25E6%25A5%25AD%25E4%25BB%25A5%25E6%259D%25A5%25E5%25A4%2589%25E3%2582%258F%25E3%2582%2589%25E3%2581%25AC%25E8%2580%2583%25E3%2581%2588%25E6%2596%25B9%25E3%2581%25A0%25E3%2580%2582%2520%25E4%25B8%2580%25E6%2596%25B9%25E3%2581%25A7%25E3%2580%2581%25E3%2583%258B%25E3%2583%25A5%25E3%2583%25BC%25E3%2582%25B9%25E3%2581%25AA%25E3%2581%25A9%25E3%2581%25A7%25E3%2582%2582%25E5%25A0%25B1%25E3%2581%2598%25E3%2582%2589%25E3%2582%258C%25E3%2581%25A6%25E3%2581%2584%25E3%2582%258B%25E3%2582%2588%25E3%2581%2586%25E3%2581%25AB%25E3%2580%2581%25E8%25BF%2591%25E5%25B9%25B4%25E8%2587%25AA%25E5%258B%2595%25E8%25BB%258A%25E6%25A5%25AD%25E7%2595%258C%25E3%2581%25A7%25E3%2581%25AF%25E4%25BB%2595%25E5%2585%25A5%25E5%2585%2588%25E3%2581%25A8%25E3%2581%25AE%25E9%2581%25A9%25E6%25AD%25A3%25E5%258F%2596%25E5%25BC%2595%25E3%2581%25AB%25E9%2596%25A2%25E3%2581%2599%25E3%2582%258B%25E6%25B3%2595%25E4%25BB%25A4%25E9%2581%2595%25E5%258F%258D%25E3%2582%2584%25E5%258F%2596%25E3%2582%258A%25E7%25B5%2584%25E3%2581%25BF%25E3%2581%25AE%25E9%2581%2585%25E3%2582%258C%25E3%2581%258C%25E5%2595%258F%25E9%25A1%258C%25E8%25A6%2596%25E3%2581%2595%25E3%2582%258C%25E3%2581%25A6%25E3%2581%2584%25E3%2582%258B%25E3%2580%2582%2520%25E6%2594%25BF%25E5%25BA%259C%25E3%2581%25AF%25202016,%25E5%25B9%25B4%25E3%2582%2588%25E3%2582%258A%25E3%2580%2581%25E4%25BE%25A1%25E6%25A0%25BC%25E3%2581%25AE%25E6%25B1%25BA%25E5%25AE%259A%25E6%2596%25B9%25E6%25B3%2595%25E3%2582%2584%25E9%2583%25A8%25E5%2593%2581%25E3%2582%2592%25E3%2581%25A4%25E3%2581%258F%25E3%2582%258B%25E5%259E%258B%25E3%2581%25AE%25E4%25BF%259D%25E7%25AE%25A1%25E6%2596%2599%25E8%25B2%25A0%25E6%258B%2585%25E3%2583%25BB%25E5%25BB%2583%25E6%25A3%2584%25E3%2581%25AE%25E9%2581%25A9%25E6%25AD%25A3%25E5%258C%2596%25E3%2581%25AA%25E3%2581%25A9%25E3%2582%2592%25E8%25AA%25B2%25E9%25A1%258C%25E3%2581%25A8%25E3%2581%2597%25E3%2581%25A6%25E6%258E%25B2%25E3%2581%2592%25E3%2580%2581%25E8%2587%25AA%25E5%25B7%25A5%25E4%25BC%259A%25EF%25BC%2588%25E6%2597%25A5%25E6%259C%25AC%25E8%2587%25AA%25E5%258B%2595%25E8%25BB%258A%25E5%25B7%25A5%25E6%25A5%25AD%25E4%25BC%259A%25EF%25BC%2589%25E3%2582%2584%25E9%2583%25A8%25E5%25B7%25A5%25E4%25BC%259A%25EF%25BC%2588%25E6%2597%25A5%25E6%259C%25AC%25E8%2587%25AA%25E5%258B%2595%25E8%25BB%258A%25E9%2583%25A8%25E5%2593%2581%25E5%25B7%25A5%25E6%25A5%25AD%25E4%25BC%259A%25EF%25BC%2589%25E3%2581%25AA%25E3%2581%25A9%25E3%2581%25AE%25E5%2590%2584%25E6%25A5%25AD%25E7%2595%258C%25E5%259B%25A3%25E4%25BD%2593%25E3%2581%25B8%25E5%258F%2596%25E3%2582%258A%25E7%25B5%2584%25E3%2581%25BF%25E3%2582%2592%25E8%25A6%2581%25E8%25AB%258B%25E3%2581%2597%25E3%2581%25A6%25E3%2581%2584%25E3%2582%258B%25E3%2580%2582%2520%25E8%2587%25
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https://newsroom.toyota.eu/toyota-open-labs-launches-program-for-small-and-medium-sized-companies-to-join-the-mobility-transformation-and-create-a-sustainable-future/
https://newsroom.toyota.eu/toyota-open-labs-launches-program-for-small-and-medium-sized-companies-to-join-the-mobility-transformation-and-create-a-sustainable-future/
https://toyotaopenlabs.com/about-us/
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Japan has also pursued a multifaceted strategy to enhance regional innovation capacity 

through the establishment of collaborative clusters involving SMEs, manufacturers, academic 

institutions, and government agencies  Spearheaded by METI and supported by local governments, 

these initiatives aim to cultivate innovation ecosystems that drive the development and diffusion of 

green and electric-mobility technologies among SMEs operating in the sector821  The infrastructure 

reduces entry barriers for smaller firms that often lack capital or technical capabilities  To address the 

skills gap and technological challenges SMEs face, many clusters include hands-on training and 

demonstration programs led by public research institutions in collaboration with industry, enhancing 

firms' technical skills and promoting long-term partnerships822   

A prominent example is the establishment of Regional Open Innovation Hubs in areas like the 

Kansai region  These hubs provide SMEs with access to critical resources, including prototyping 

grants and shared test facilities, allowing experimentation with new technologies and processes  

Institutions such as the Organization for Small & Medium Enterprises and Regional Innovation Japan 

(SME SUPPORT JAPAN)823 play a central role in organizing these initiatives, connecting SMEs with 

larger corporations and research bodies to promote innovation and regional economic development824  

Additionally, METI’s Prooect for Promoting New Mobility-as-a-Service (MaaS) Creation in 

Various Regions enhances regional collaboration by supporting demonstration prooects for advanced 

mobility services  This initiative encourages synergies among private companies, local authorities, 

universities, and research institutes to co-develop and test smart transportation solutions  Through 

regional symposiums and knowledge exchange, the prooect addresses local mobility challenges, 

revitalizes rural areas, and supports the diffusion of smart mobility technologies825  

The Chubu region — home to key manufacturing prefectures like Aichi and Mie — 

exemplifies how targeted innovation policies can reinforce SME competitiveness  Known for its 

concentration of high-tech manufacturers, especially in transportation equipment, the region hosts 

initiatives to boost productivity and sustain adoption of next-generation technologies among smaller 

firms  These regional strengths supported by robust institutional frameworks, position Chubu as a 

vital hub in Japan’s green industrial transition826  

 
821 METI, “GX oitsugen ni muketa kihon hōshin  kongo 10 nen wo misueta rōdo mappu”,  February, 2023   
822 Ibidem. 
823 SME SUPPORT JAPAN, Chūshō kikō ni tsuite, in “Smro”, https://www smro go op/org/policy/index html  
824 Kansai Bureau of METI, KANSAI  Gateway to Your Business Success in Japan and Asia , in “Kansai meti”, March 
2025, https://www kansai meti go op/3-1toukou/_INVEST_support_eng/2025invest_eng/2025_english_all pdf  
825 METI, “Mobiriti DX senryaku”, May, 2024   
826  Chubu Bureau of METI, Connecting the Region’s Power to the Future, in “Chubu meti”, 2024, 
https://www chubu meti go op/information/pdf/meti_2024_en pdf    

https://www.smrj.go.jp/org/policy/index.html
https://www.kansai.meti.go.jp/3-1toukou/_INVEST_support_eng/2025invest_eng/2025_english_all.pdf
https://www.chubu.meti.go.jp/information/pdf/meti_2024_en.pdf
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By concentrating technical expertise, financial resources, and collaborative infrastructure in 

geographically targeted regions, Japan’s cluster strategy significantly amplifies SME innovation 

capacity, positioning local economies at the forefront of the national green transformation827  

As highlighted throughout this analysis, SMEs often lack the necessary knowledge, tools, and 

capital to pursue decarbonization independently  Therefore, policy efforts increasingly focus on 

raising awareness, building capabilities, offering practical toolkits, and improving financing access828  

Japan’s programs—including vocational training in electrification skills and subsidies for on-the-oob 

training—address these barriers directly  High investment costs and uncertain returns are mitigated 

through direct subsidies, tax relief, and affordable loans829  Limited access to credit is alleviated by 

JFC lending, bond financing, and government-backed loan guarantees830  Infrastructure gaps and 

R&D limitations are addressed via public investment and collaborative prooects831, while workforce 

shortages are tackled through promotion of labor-saving technologies and training programs  

Government advisory panels recommend automation and productivity-enhancing investments to help 

SMEs cope with chronic labor constraints832   

Ultimately, a comprehensive and multifaceted policy package—ranging from financial 

incentives and carbon pricing to collaborative frameworks and skills development—is being 

implemented to make the green transition attainable for small and medium-sized automotive 

enterprises  In this broader framework, Japanese policymakers are increasingly emphasizing the 

attraction of foreign capital and high-skilled human resources as complementary strategies to 

reinforce the green transition833  

In response to persistent demographic challenges—characterized by an aging population and 

labor shortages 834 —government agencies have introduced talent mobility schemes and relaxed 

immigration requirements for high-skilled professionals in strategic sectors such as green technology 

and advanced manufacturing  For instance, the Japan System for Special Highly-skilled Professionals 

(J-Skip) offers preferential immigration treatment to individuals with advanced degrees and 

 
827 METI, “GX oitsugen ni muketa kihon hōshin  kongo 10 nen wo misueta rōdo mappu”,  February, 2023   
828 Economic and Social Commission for Asia and the Pacific, “Advancing the Green Transition of SMEs: Insights for 
SME development agencies to support sustainability practices and reporting”, Studies in Trade, Investment and Innovation, 
No 100, December 2024   
829 METI, “GX oitsugen ni muketa kihon hōshin  kongo 10 nen wo misueta rōdo mappu”,  February, 2023   
830 YAMAZAKI, Makiko, “Japan economic panel urges $400 billion investment to boost SME productivity”, Reuters, May 
14, 2025   
831  OECD, OECD Environmental Performance Reviews: Japan 2025 , OECD Environmental Performance Reviews, 
OECD Publishing, Paris, 2025   
832 YAMAZAKI, Makiko, “Japan economic panel urges $400 billion investment to boost SME productivity”, Reuters, May 

14, 2025   
833 Economic and Social Commission for Asia and the Pacific, “Advancing the Green Transition of SMEs: Insights for 
SME development agencies to support sustainability practices and reporting”, Studies in Trade, Investment and 
Innovation, No 100, December 2024  
834 OECD, Working Better with Age: Japan, Ageing and Employment Policies , OECD Publishing, Paris, 2018  
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professional experience, aiming to attract talent in key industries835  Additionally, the expansion of 

the Specified Skilled Worker (SSW) visa program to include sectors like industrial machinery and 

automobile maintenance addresses labor shortages in these critical areas836  

Simultaneously, initiatives led by the Japan External Trade Organization (JETRO) aim to 

promote foreign direct investment (FDI) into decarbonization-related industries, further expanding 

the financial base available to SMEs pursuing environmental innovation837  The “Subsidy for Foreign 

Direct Investment Stimulation Prooect”, established in 2023, supports demonstration prooects by 

foreign-affiliated companies introducing innovative technologies in Japan838  Moreover, the Japanese 

government has set a target of achieving a balance of 100 trillion yen in FDI by 2030, underscoring 

its commitment to attracting foreign capital to bolster its green transformation efforts 839  

In conclusion, Japan’s green industrial transformation hinges not only on domestic policy 

innovation but also on its ability to mobilize international capital and talent  By aligning fiscal tools, 

regulatory reforms, and regional innovation strategies, the government has constructed a robust 

ecosystem for SME-led decarbonization  These efforts are particularly vital in light of Japan’s 

structural labour and demographic constraints  Sustained coordination between public and private 

actors will be essential to ensure an inclusive and resilient transition840  

 

4.4 SMEs’ Successful Transitions: Case Studies and Best Practices 

The final theme explored in this chapter is the analysis of two of the six SMEs previously introduced 

in the opening section of this thesis and interviewed by the General Incorporated Foundation Shoko 

Sogo Research Institute841  

Through a combination of technological innovation—such as EV component development, 

enhanced energy efficiency, and integration of renewable energy—and organizational transformation, 

including workforce training, participatory management, and strategic recruitment, these firms 

demonstrate effective responses to the evolving automotive market and global regulatory landscape842   

Among them, JST Corporation—significantly impacted by the transition to electric vehicles—

is actively pursuing technology transfer initiatives and exploring new market segments, while 

simultaneously seeking to maintain business continuity by securing contracts for components that 

 
835 Immigration Services Agency, “Tokubetsu kōdo oinzai seido (J - Skip)”  
836 MOFA, What is the SSW ?, in “Mofa”, https://www mofa go op/mofao/ca/fna/ssw/us/overview/  
837 Japan External Trade Organization, Notice of Subsidy for Projects to Stimulate Direct Investment in Japan , in 
“Jetro”, April 21, 2023, https://www oetro go op/en/invest/support_programs/incentive/info_202303_koubo html  
838 Ibidem. 
839 METI, “Tainichi chokusetsu tōshi”, March 7, 2025   
840 OECD, OECD SME and Entrepreneurship Outlook 2023 , OECD Publishing, Paris, 2023   
841 Shoko Research Institute, Chūshōkigō no shinkutanku, in “Shokosoken”, https://shokosoken or op/paper/index html 
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remain in demand post-electrification  In contrast, Shinko Kogyo Corporation, which has been less 

affected by the EV shift, has opted to deepen its specialisation in existing technologies, thereby 

preserving its niche expertise within the broader automotive supply chain  They exemplify best 

practices among SMEs undergoing a green transition in the automotive sector843  

The decision to focus on two Japanese SMEs engaged in the transition to electric vehicles, 

among the various pathways toward decarbonising the transport sector, is based on the fact that 

electrification has emerged as a central pillar of both global policy frameworks and industrial 

strategies  This is particularly true in Japan, where government initiatives have strongly promoted the 

widespread adoption of EV technologies844  

The first case study examines JST Corporation, located in Kumagaya, Saitama  Established in 

1957, it is a small-scale manufacturer specializing in precision shafts, employing approximately 72 

individuals  Historically, the company has focused on producing crankshafts and pump components 

for internal combustion engines845   

Responding proactively to the industry-wide shift toward EVs, JST leveraged its core 

technological competencies in 2020 to develop new product lines tailored to the emerging market  A 

critical milestone in this transition was securing contracts for electric vehicle motor shafts846   

Under the leadership of President Tetsuya Akiyama, who holds a PhD in engineering, senior 

management swiftly adapted the company’s production capabilities to meet the stringent demands of 

the EV sector  By supplying precision shafts that require both exceptional accuracy and reduced lead 

times, JST doubled its production capacity, including the establishment of a second manufacturing 

facility  This strategic pivot enabled the firm to diversify its customer base beyond traditional internal 

combustion engine manufacturers to include emerging EV producers847  

From a technological perspective, JST has prioritized the development of lightweight, high-

performance shaft designs optimized for electric drivetrains  Notably, the company engineered a 

hollow, friction-welded crankshaft approximately 50%848  lighter than conventional models without 

compromising structural integrity 849   This innovation addresses the critical needs of EV 

 
843 General Incorporated Foundation Shoko Sogo Research Institute, Jidōsha no EV-ka ni yoru chūshō sapuraiyā e no 
eikyō, in “Shokosoken”, 2022, https://shokosoken or op/shokokinyuu/2022/05/202205_ev pdf  
844 International Energy Agency, Global EV Outlook 2025, IEA Publications, May 2025   
845 General Incorporated Foundation Shoko Sogo Research Institute, Jidōsha no EV-ka ni yoru chūshō sapuraiyā e no 
eikyō, in “Shokosoken”, 2022, https://shokosoken or op/shokokinyuu/2022/05/202205_ev pdf  
846 Nikkan Kogyo Shinbun, “EV shafuto zōsan 2 rain shinsetsu”, February 20, 2020,  
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847  JST Corporation, Kabushikigaisha JST, in “City kumagaya”, March 27, 2025, 

https://www city kumagaya lg op/shicho/kigyohoumon/JST html  
848 General Incorporated Foundation Shoko Sogo Research Institute, Jidōsha no EV-ka ni yoru chūshō sapuraiyā e no 
eikyō, in “Shokosoken”, 2022, https://shokosoken or op/shokokinyuu/2022/05/202205_ev pdf  
849  JST Corporation, Kabushikigaisha JST, in “City kumagaya”, March 27, 2025, 
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manufacturers for lighter, more efficient components, reflecting JST’s forward-thinking investment 

in research and development  Actually, the firm continues to invest in specialized equipment and 

automation technologies to support the scalability demands of EV production850  

Organizationally, JST exemplifies the importance of internal expertise and workforce 

development in navigating the transition to electric mobility851   

The president’s engineering background played a pivotal role in steering the company’s core 

technologies towards new applications  Despite its modest size, JST actively collaborates with 

university researchers and engages its engineers in EV-related R&D  In this context, employees are 

encouraged to acquire new skills, such as EV motor theory, and participate in industry seminars852  

Additionally, management emphasizes lean manufacturing practices, including short -cycle 

machining and stringent quality control measures  These organizational and cultural shifts—from a 

traditional operational model to an innovation-driven mindset—have been essential in securing new 

contracts in the EV market853   

As a result of these strategic efforts, the company was recognised by METI in December 2018 

as a “Regional Future Driving Company” 854  for its contributions to local manufacturing 855   In 

September 2020, it achieved certification under the Business Continuity Enhancement Plan 856   

Furthermore, in 2024, JST attained Science Based Targets (SBT) certification 857 , committing to 

reduce direct greenhouse gas emissions by 42% by 2030 relative to 2022 levels and to monitor and 

mitigate emissions throughout its supply chain, aligning with global efforts to limit temperature 

increases to 1 5°C858  

 
850 General Incorporated Foundation Shoko Sogo Research Institute, Jidōsha no EV-ka ni yoru chūshō sapuraiyā e no 
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852 General Incorporated Foundation Shoko Sogo Research Institute, Jidōsha no EV-ka ni yoru chūshō sapuraiyā e no 

eikyō, in “Shokosoken”, 2022, https://shokosoken or op/shokokinyuu/2022/05/202205_ev pdf  
853 Ibidem   
854 METI, “Chīki mirai kenin kigyō”, February 3, 2025   
855  JST Corporation, Chiiki mirai ken'in kigyō ni sentei sa remashita, in “Jstco”, December 25, 2018,  
https://www ostco op/topics/2018/%e5%9c%b0%e5%9f%9f%e6%9c%aa%e6%9d%a5%e7%89%bd%e5%bc%95%e4%
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856  The Small and Medium Enterprise Agency, «Jigyō keizoku-ryoku kyōka keikaku» nintei jigyō-sha ichiran, in 
“Chusho meti”, https://www chusho meti go op/keiei/antei/bousai/list html  
857 SBTs are corporate greenhouse gas GHG emission reduction commitments set over a 5 to 15-year timeframe, aligned 
with the emission levels required to meet the goals of the Paris Agreement  These targets are established within the 
framework of the Science Based Targets initiative (SBTi), a global organisation that supports companies and financial 

institutions in taking credible, science-aligned action to address the climate crisis (Science Based Targets, About us, in 
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858  JST Corporation, SBT nintei wo shutoku shimashita, in “Jstco”, May 24, 2024, 
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In summary, JST has effectively combined technological innovation—such as the 

development of lightweight EV shafts—with a strategic focus on human capital development  This 

integrated approach has generated both environmental benefits, through reduced CO₂ emissions via 

more efficient components, and commercial advantages by opening new growth opportunities for 

Japanese SMEs engaged in the energy transition859  

The second case study focuses on Shinko Kogyo Corporation, a medium-sized enterprise 

based in Sooa, Okayama  The company employs approximately 439 people and reports an annual 

profit of around ¥16 billion  It specializes in the production of transmission and drivetrain components 

for cars860   

Founded in 1966, Shinko initially specialized in assembling sheet metal components and, by 

the 1980s, had established itself as a Tier-1 supplier, with approximately 80% of its sales concentrated 

in its partnership with Mitsubishi Motors  However, following a strategic realignment after 2000, the 

company transitioned to a Tier-2 supplier, diversifying its client base to include maoor manufacturers 

such as Toyota and Honda, currently operating as a Tier-2 and Tier-3 supplier for them  During the 

2010s, Shinko further pursued international expansion by establishing operations in China and 

Indonesia, advancing its globalization strategy861  

Faced with the transformative impact of the energy transition, Shinko confronts a significant 

challenge common to many engine-part manufacturers: an estimated 60% of its existing product 

portfolio—comprising propeller shafts, engine parts, and related components—risks obsolescence 

due to vehicle electrification  Rather than retrenching, Shinko has adopted a multifaceted strategic 

approach862  

First, anticipating the decline in demand for ICE parts, Shinko intensified its efforts to develop 

and market components tailored to EV powertrains  Notably, it invested in specialized tooling for e-

axle components—such as electric motor housings and axle assemblies—that are increasingly critical 

for hybrid and battery electric vehicles863  While ICE components continue to represent a substantial 

portion of sales, Shinko now actively promotes motor-generator assemblies and inverter housings, 

leveraging its established metalworking expertise864  

Second, the company has significantly modernized its manufacturing infrastructure  Its 

competitive advantage derives from the integration of general-purpose machine tools with 
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861 General Incorporated Foundation Shoko Sogo Research Institute, Jidōsha no EV-ka ni yoru chūshō sapuraiyā e no 
eikyō, in “Shokosoken”, 2022, https://shokosoken or op/shokokinyuu/2022/05/202205_ev pdf  
862 Ibidem.   
863 Ibidem.   
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collaborative robotics  Shinko procures cost-effective CNC machines and robotic systems, which it 

then customizes and networks into automated production lines internally 865   This in-house 

development of automation technology reduces operational costs and supports flexible, small -batch, 

high-mix production—an essential capability for an agile SME adapting to shifting market demands  

Investments in smart factory technologies have resulted in enhanced productivity and reduced energy 

consumption per unit produced866              

Third, human capital development constitutes a core element of Shinko’s transformation 

strategy  Recognizing the distinct skill sets required for EV technologies, the company established an 

internal “Tradition School”, where senior executives—many with decades of institutional 

knowledge—mentor employees, transmitting technical expertise alongside the practical and cognitive 

competencies vital to product realization 867   Concurrently, Shinko is upskilling its existing 

engineering workforce in EV motor and battery technologies and is actively pursuing partnerships 

with technical colleges to cultivate talent aligned with future prooect needs868  These initiatives are 

already bearing fruit: while demand for legacy components such as large transmission shafts is 

declining, orders for electrified driveline parts are growing, with EV-related revenue streams expected 

to expand further  This underscores the pivotal role of human resource development in supporting the 

firm’s green mobility ambitions869  

From an environmental perspective, the company’s shift toward EV components and the 

enhancement of manufacturing efficiency have contributed to a reduction in CO₂ intensity  

Shinko has embedded environmental sustainability at the core of its operational model, 

prioritizing resource and energy efficiency alongside a proactive transition to renewable energy 

sources in line with Japan’s national carbon neutrality goals870  Furthermore, the company adopts 

circular economy principles by integrating waste minimization with comprehensive recycling and 

material reuse initiatives, thereby reducing its ecological footprint and extending resource 

lifecycles871  

To institutionalize these sustainability commitments, Shinko ensures thorough internal 

communication of its environmental policies, supported by targeted training and awareness programs 

 
865  Shinko Kogyo Corporation, Shinkōkōgyō no tsuyomi, in “Kogyo shinko”, http://www kogyo shinko-
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868 Ibidem. 
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870  Shinko Kogyo Corporation, Kankyō hōshin, in “Kogyo,shinko”, April 1, 2025, http://www kogyo shinko-
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designed to empower employees across all organizational levels  This internal alignment is 

complemented by external engagement, wherein Shinko actively promotes its environmental 

standards among partner firms and encourages collaborative efforts to achieve shared sustainability 

oboectives872  

In recognition of its proactive business transformation and contribution to economic growth 

at both local and national levels, Shinko was selected in 2024 by METI as one of the “300 Small and 

Medium-sized Enterprises and Small Businesses873”874  

Ultimately, this experience illustrates how an automotive SME can effectively redeploy core 

competencies toward emerging EV markets—such as the production of e-axle components—while 

simultaneously investing in automation and human capital development to mitigate the disruptive 

effects of vehicle electrification and advance sustainable mobility875  

Japanese SMEs engaged in the green mobility transition can draw valuable lessons from the 

experiences of JST Corporation and Shinko Kogyo Corporation, whose strategic adaptations 

exemplify effective responses to the electrification of the automotive sector   

One of the key takeaways is the importance of leveraging core technological competencies to 

diversify product offerings in alignment with emerging market demands  Both firms successfully 

repurposed their foundational expertise—JST in precision shaft engineering 876  and Shinko in 

drivetrain components877—to develop products specifically tailored to electric vehicle powertrains  

This form of technological continuity, rather than disruption, enabled a smoother transition and 

reinforced their competitive positioning878  

Equally important is the strategic investment in advanced manufacturing capabilities and 

automation technologies  Shinko’s internal customization of CNC machinery and integration of 

collaborative robotics allowed for cost-effective automation and greater production flexibility879 , 

while JST’s procurement of specialized EV manufacturing equipment facilitated enhanced capacity 
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and quality880  These technological upgrades are instrumental in supporting high-mix, low-volume 

production models that characterize the evolving EV supply chain881   

Another best practice observed is the proactive integration of research and development 

through collaboration with universities and external knowledge partners  JST, in particular, engaged 

in cooperative R&D initiatives with academic institutions, ensuring the continuous advancement of 

product innovation and access to cutting-edge scientific developments  This approach underscores 

the critical role of innovation networks in maintaining technological relevance in a rapidly changing 

sector  

The case studies also highlight the centrality of human capital development in managing 

industrial transformation  JST fosters a culture of continuous learning, encouraging employees to 

acquire competencies relevant to electric mobility through training and participation in sector-specific 

seminars882  Shinko institutionalized knowledge transmission via its in-house “Tradition School”, 

ensuring that technical expertise is preserved and adapted for future needs 883   Such initiatives 

illustrate how workforce development not only enhances technical capabilities but also supports 

organizational resilience and adaptability  

A notable strategic feature shared by both companies is the maintenance of business continuity 

through a dual-track approach—balancing the retention of viable legacy product lines with the 

development of new EV-related offerings  This duality mitigates the risks inherent in technological 

transition while providing a stable foundation for future growth884  

Environmental sustainability is deeply embedded in the operational strategies of both JST and 

Shinko  JST’s certification under the Science Based Targets initiative885 and Shinko’s adoption of 

circular economy practices demonstrate a tangible commitment to decarbonization, resource 

efficiency, and waste reduction886  These initiatives reflect broader alignment with Japan’s national 

carbon neutrality goals and global climate oboectives887  

Finally, both firms have sought and attained formal recognition from METI, which has 

reinforced their legitimacy as industry leaders in the green transition  Such acknowledgments not 
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only validate internal transformation efforts but also enhance the visibility and reputation of SMEs 

within the broader industrial ecosystem888  

The experiences of JST and Shinko offer a holistic model for Japanese SMEs navigating the 

shift to electric mobility  By combining technological innovation, organizational adaptation, 

sustainability integration, and proactive stakeholder engagement, these firms provide a roadmap for 

others seeking to align business development with environmental imperatives in the automotive 

sector889  

In conclusion, this chapter has demonstrated how Japanese automotive SMEs are navigating 

the complex terrain of green transformation through a combination of technological adaptation, 

organizational restructuring, and proactive policy engagement890  By leveraging core competencies, 

embracing innovation, and aligning with national sustainability oboectives, these firms are gradually 

repositioning themselves within a decarbonizing value chain  However, significant structural 

barriers—financial, technological, and human capital-related—continue to hinder widespread 

transition891  The case studies of JST892 and Shinko Kogyo893 exemplify best practices in adaptive 

strategy and workforce development, showcasing resilience and forward-thinking leadership  These 

examples also highlight the importance of collaborative networks, both institutional and academic, in 

fostering scalable green innovation894  As environmental standards become more stringent and global 

competition intensifies, strategic agility and sustainable differentiation will be critical for SME 

survival and growth  Government intervention remains indispensable, but firm-level agency and 

long-term vision are equally vital  Ultimately, the green transformation represents not oust an 

environmental imperative, but a strategic inflection point for Japan’s industrial ecosystem  SMEs that 

internalize this shift will be best positioned to thrive in the evolving automotive landscape895  
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CONCLUSION 

 

This thesis has undertaken a comprehensive examination of Japan’s energy transition, framing it 

within a multilayered context that integrates international climate governance, domestic policy 

evolution, industrial adaptation, and the role of small and medium-sized enterprises   

Chapter 1 situated Japan’s decarbonisation traoectory within the broader global agenda, 

analysing its alignment with multilateral agreements such as the Paris Accord and exploring bilateral 

collaborations—particularly with the EU, the United States, and ASEAN—that have reinforced both 

technological and regulatory synergies in support of sustainable growth  This set the stage for 

understanding Japan not as an isolated actor, but as a pivotal contributor to a transnational 

decarbonisation effort  

Chapter 2 shifted the focus to internal dynamics, tracing the development of Japan’s energy 

policy in the post-Fukushima era  It highlighted how the “S+3E” principle—safety, energy security, 

economic efficiency, and environmental sustainability—has become the cornerstone of strategic 

planning, culminating in the Seventh Strategic Energy Plan and the 2040 Vision for Green 

Transformation  These documents signal a renewed ambition to diversify Japan’s energy mix, 

increase its self-sufficiency, and foster systemic resilience amid global volatility  

Chapter 3 examined Japan’s industrial policy in response to these evolving energy imperatives  

The analysis revealed how public-private partnerships, financial instruments like the Green 

Innovation Fund, and digital convergence are being strategically mobilized to facilitate industrial 

decarbonisation—particularly in sectors such as automotive manufacturing  The chapter underscored 

how Japan’s future competitiveness hinges on the twin transitions of digitalisation and greening, 

demanding a reconfiguration of value chains and production paradigms  Moreover, the role of Japan’s 

maoor automakers—Toyota, Honda, and Nissan—emerges as central in steering both technological 

innovation and supply chain transformation within the green mobility transition  These firms not only 

act as anchors in the domestic industrial ecosystem but also serve as key vectors for the diffusion of 

electrification technologies, particularly through their procurement strategies and collaborative 

frameworks with SMEs  Toyota’s pioneering initiatives in hydrogen mobility and smart-city 

experimentation, Honda’s efforts to electrify the kei car segment through purpose-built EV models, 

and Nissan’s longstanding leadership in battery electric vehicles—including its Namie Smart 

Mobility initiative, which integrates EVs into a community-based, low-carbon transport system—

collectively shape a dynamic environment in which smaller suppliers are incentivised to align with 

decarbonisation imperatives  
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Chapter 4 provided an empirical lens on the challenges and advantages facing SMEs in the 

automotive industry's Green Transition, focusing on electrification pressures  

The GX presents significant opportunities for SMEs, especially for those able to align with 

the innovation traoectories of maoor automakers and reposition themselves within emerging value 

chains  SMEs that can integrate into these evolving ecosystems may benefit from access to new 

markets, technological upgrading, and strengthened industrial partnerships  

However, these firms also face several structural limitations and barriers in the transition  

Chief among these are the scarcity of technical expertise, difficulties in accessing skilled labour, and 

limited financial capacity to invest in long-term decarbonisation initiatives  Many companies lack a 

comprehensive understanding of Green Transformation principles and struggle to articulate coherent 

sustainability visions, which reduces their ability to engage effectively in coordinated climate action  

In particular, the shift toward EV production often necessitates costly retooling and specialised 

training that smaller enterprises may not be able to undertake autonomously  

In response to these challenges, Japan’s policy framework has increasingly sought to support 

SME engagement through targeted measures  Instruments such as the Green Innovation Fund, and 

METI’s SME restructuring subsidies aim to lower the threshold for entry into green markets, provide 

incentives for technological upgrading, and foster knowledge-sharing between SMEs and larger 

industrial players  This policy environment transforms the interplay between large manufacturers and 

small and medium enterprises from a purely hierarchical relationship into a more symbiotic one, 

reinforcing a multilayered approach to innovation, resilience, and sustainability within Japan’s 

automotive transition  

The case studies of JST Corporation and Shinko Kogyo illustrate how SMEs can effectively 

integrate into these evolving value chains by adopting tailored strategies  JST has demonstrated 

agility through external collaboration, R&D investment, and the development of lightweight EV 

components, adopting a strategy based on product diversification and external alliances  In contrast, 

Shinko has focused on internal capability-building, including automation, vocational training, and 

institutionalisation of environmental management systems  Their experiences reveal practical 

approaches—including dual-track business continuity strategies, lean production methodologies, and 

mechanisms for internal knowledge transfer—that hold relevance for other enterprises confronting 

analogous industrial challenges  JST and Shinko further illustrate adaptive traoectories consistent with 

national decarbonisation oboectives, providing valuable perspectives on implementing sustainability 

at the SME scale  

Across all chapters, a consistent theme emerges: Japan’s energy transition is not solely a top-

down policy mandate but is increasingly shaped by the decentralised, innovation-driven efforts of its 
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industrial ecosystem  SMEs, long considered peripheral actors, are revealed as crucial agents of 

change—capable of driving sectoral transformation when adequately supported by coherent policy 

frameworks, targeted financial mechanisms, and international collaboration  

Looking ahead, Japan’s path to carbon neutrality by 2050 will depend not only on 

technological advancement and infrastructure modernisation but also on its ability to cultivate 

strategic adaptability within its industrial base  The convergence of environmental imperatives and 

economic renewal—particularly through SME empowerment—will determine the effectiveness of 

the country’s green transformation   
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