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EXECUTIVE SUMMARY 
 

The purpose of this report is to outline key issues and opportunities for a just transition in Japan. 

Despite its status as a high-emitting nation and ongoing international criticism for a continued reliance 

on fossil fuel power generation, Japan has only engaged with just transitions thinking to a limited 

extent. Nevertheless, the impacts of the Fukushima nuclear disaster on adjacent host communities, 

plus recent experience of financial difficulties faced by former coal-mining municipalities, indicate that 

there is awareness within Japan of the potential for energy and sustainability transitions to 

disproportionately affect less empowered people or places. Given Japan’s location in the Asia-Pacific 

region and the resource constraints it faces, understandings of how just transition thinking can 

develop in Japan may hence be of significant value to other industrialising (or decarbonising) nations 

in the Asia-Pacific and beyond. 

 

The first part of this report reviews existing understandings and interpretations of a just transition in 

Japan. Explicit engagement with just transitions in a Japanese context has only emerged relatively 

recently. However, Japan’s core climate change plan does make reference to the need for a just 

transition in the context of protecting jobs and regional economies during the net-zero transition. This 

has been supported by a groundswell of engagement by local governments on decarbonisation, with 

the aim of attaining net-zero carbon dioxide emissions by 2050. Non-governmental organisations have 

emphasised the importance of fossil fuel and nuclear power sector workers’ jobs, as well as support 

for municipalities who rely heavily on revenue from hosting thermal power stations. 

 

The second part of the report then reviews regional challenges and opportunities, as they relate to 

the vision for decarbonisation laid out by Japan’s national government. Available regional data relating 

to labour forces and carbon-intensive infrastructure indicates that more rural regions such as Hokuriku 

and Tohoku may have a higher proportion of the labour force involved in activities such as thermal 

power generation, steel manufacturing and petrochemicals refining, and that the largest workforce in 

carbon-intensive sectors in absolute terms may be located close to major urban centres of Kanto and 

Kansai. Conversely, regions such as Hokuriku, Tohoku and Kyushu may be best placed to benefit from 

net-zero jobs in renewable energy infrastructure, with opportunity to retrain or re-deploy existing 

workers and infrastructure. However, further fine-scale data and better understanding of labour force 

skills is needed to understand labour force opportunities and challenges with certainty. 

 

The third part of the report presents results of two nationwide surveys conducted across Japan, to 

assess public attitudes to and awareness of just transitions as a concept and of hydrogen as an energy 

approach with particular importance and relevance to Japan’s net-zero goals. When considering 

knowledge of the just transition from a regional or prefectural perspective, two key findings were 

clarified. First, the Kansai region had the highest overall knowledge of a just transition, while standouts 

within regions included Fukushima in the Tohoku region and Wakayama in the Kansai Region (Figure 

3). We assume that enhanced awareness in Fukushima state may be related to the great eastern 

Japanese earthquake and subsequent nuclear disaster, while for Kansai, the establishment of the 

Kyoto Protocol in Kyoto, as well as a recent G20 summit held in Osaka, both located in the Kansai 

Region. Over half of respondents expected their health outcomes to improve through an improved 

environment (52.3%) while 44.1% of respondents identified an expectation of reduced disasters. 

42.2% of respondents hoped for lower energy prices and 40.3% of respondents wanted to maintain 

their standard of livingWith regards to a hydrogen economy and the just transition, these initial data 

indicate that environmental issues and concerns about the cost of an unknown technology (hydrogen) 
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are uppermost in consumers` minds. This information can be used to develop targeted policy if a 

hydrogen economy is truly considered as a preferable future energy vision. 

 

The fourth part of the report evaluates in-depth case studies of just transitions at a local level: Yubari, 

Iwaki, Muroran, Minamata and Kitakyushu. Yubari City in Hokkaido represents a case where a rapid 

phase-out of coal mining in the 1970s and 80s resulted in a loss of income in municipal bankruptcy. 

However, Yubari’s efforts at sustainable urban planning and the work of third sector organisations  

since offers an illustration of how the lived environment can be transitioned to a more sustainable 

form. Iwaki City in Fukushima offers a historical example of how a carbon-intensive workforce and 

region can make a smooth transition to a diversified economy and employment base, through early 

recognition of issues, re-organisation of local government and cross-sector cooperation. Muroran City 

in Hokkaido offers a more recent example of how a municipality can draw on skills and infrastructure 

– in this case steel-making and port infrastructure – to present a case for developing renewable energy 

infrastructure in a way that has the potential to bring jobs and local economic benefit.  Minamata and 

Kitakyushu represent localities which have historically been sites of environmental justice 

contestations within Japan, but which have made efforts recently to redress environmental and social 

harms and to promote sustainable practices. 

 

The fifth part of the report looks at possibilities for jobs and skills required for climate change 

adaptation and resilience. Despite a long history of disasters and hazards, extreme weather events in 

recent years show Japan remains in need of investment and upskilling in climate change adaptation 

and resilience. The adaptation jobs requirements by region are reviewed, and assessed against 

available labour force information. It is suggested that jobs related to resilience, e.g. infrastructure 

upgrades, new-build or retrofit of climate-resilient housing, public health, may provide another 

pathway to a just transition for regions that may have less opportunity for net-zero jobs. Potential 

environmental and biodiversity concerns associated with wind energy, carbon capture and storage, 

port expansion and decommissioning of thermal power infrastructure are also reviewed. 

 

The report finishes with recommendations across sectors. National and local governments are 

recommended to foster opportunities for exchange and mutual learning between localities facing 

similar challenges; and to ensure that municipalities in areas with heavy reliance on carbon-intensive 

activities are given the skills and resourcing to be able to respond early and comprehensively. Industry 

and labour unions are recommended to develop finer-scale audits on the skills and characteristics of 

workforces for sectors such as thermal power workers; and to explore potential for skills passports 

and certification in new industries such as wind turbine maintenance. Non-governmental and third 

sector organisations are recommended to engage pro-actively with new renewables developments, 

especially offshore wind, to ensure strong local content in terms of jobs and economic uplift; and also 

to collaborate with locally-based NGOs, who may be better placed to initiate difficult conversations 

on just transitions in localities where carbon-intensive activities may be an important component of 

local identity. The report also identifies further research needs around finer-scale assessment of jobs 

and economic impacts and opportunities associated with decarbonisation in Japan (i.e. at prefectural 

or municipal level); and for ethnographic and in-depth research into how communities respond to the 

phase-out of thermal power infrastructure, by focusing on areas currently or soon to face the closure 

of thermal power plants. 
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PREFACE: BACKGROUND AND CONTEXT 
 

Rationale 

 

The purpose of this report is to provide an initial assessment of the contours of a just transition in 

Japan. Globally, there is notable interest in a just transition as an organising concept for ensuring that 

the transition to a net-zero and sustainable society does not disproportionately affect the least well-

off or empowered places, and does not leave behind the places and people whose livelihoods are 

reliant on carbon-intensive activities. Yet despite Japan’s status as a high-emitting nation and ongoing 

international criticism for a continued reliance on fossil fuel power generation, political actors in the 

country are only beginning to explicitly engage with the idea of what a just transition means for Japan. 

Nevertheless, the impacts of the Fukushima nuclear disaster on adjacent host communities, plus 

recent experience of financial difficulties faced by former coal-mining municipalities, indicate that 

there is awareness within Japan of the potential for energy and sustainability transitions to 

disproportionately affect less empowered people or places.  This is reflected by a growing interest 

among Japan’s environmental non-governmental organisations and researchers in understanding 

what a just transition means in a Japanese context, and in pushing the Japanese Government and high-

emitting industries in the country to support a just transition.  Given Japan’s location in the Asia-Pacific 

region and the resource constraints it faces, understandings of how just transition thinking can 

develop in Japan may hence be of significant value to other industrialising (or decarbonising) nations 

in the Asia-Pacific and beyond. 

 

Organisation 

 

The research on which this report is based was funded by the UK’s British Academy in association with 

the Science Innovation Network, under the Just Transitions to Decarbonisation in the Asia-Pacific 

scheme. The project ran from October 2021 to March 2022, and was led by the Open University 

(Principal Investigator Dr Leslie Mabon, with additional support from Yi-Chen Huang) in collaboration 

with Kyoto University (Prof Ben McLellan, with additional support from Yilun Luo) and Kyushu 

University (Dr Andrew Chapman). 

 

Approach and techniques 

 

A full breakdown of the methodology used is included as an Appendix, and where appropriate for the 

descriptive statistics in Section 2 and regional risk assessment in Section 5 is described at the relevant 

points in the text. However, the main research approaches used for each section of the report are as 

follows. 

 

Section 1 sets out current understandings across policy, civil society and research as to what a just 

transition is understood to mean in Japan, and how such a transition may be supported by key energy 

and climate-related policies. This section draws on qualitative content analysis of policies and 

documents from governmental and civil society organisations within Japan; short interviews 

conducted online and with industry, government and civil society stakeholders during the United 

Nations Climate Change Conference (COP26) in Glasgow in November 2021; and a narrative review of 

recent peer-reviewed scholarly literature in English and Japanese relating to just transitions in Japan. 
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Section 2 characterises just transitions in Japan at a regional level, with a particular focus on the 

characteristics of the labour force at regional level in relation to the locations of carbon-intensive 

infrastructure and potential net-zero infrastructure. This is achieved by descriptive statistical analysis 

of the 2020 Japan Labour Force Survey, with additional quantitative data sourced from academia data 

on the location and capacity of thermal and nuclear power stations plus industry reports from the 

steel, petrochemicals, paper and automotive sectors. Governmental data, peer-reviewed research 

and industry association data are also used to assess regional net-zero job opportunities in wind, solar, 

hydrogen/carbon capture and storage/ammonia, automotive, energy efficiency and retrofit in the 

built environment, and nature-based jobs. 

 

Section 3 presents the findings of two nation-wide surveys conducted for the project. The first survey  

was a nationally representative survey (utilizing a quota sample based on prefecture of residence) of 

6,000 people. The aim of the survey was to uncover the national and local level understanding of a  

‘Just Transition’, and to clarify the demographic, preference and experience-based factors which 

impact this understanding and opinions surrounding the energy transition. The survey consisted of 24 

questions and demographic data and was undertaken online via an internet survey company. The 

second survey was a nationwide survey of 2880 people. to analyze the current attitude of Japanese 

society towards the realization of a hydrogen economy. The rationale behind this survey was that 

hydrogen is a significant component of Japan’s plans to meet the Paris Agreement and decarbonize 

its economy. Within this, the hydrogen economy itself, and people`s opinions towards the specific 

configurations that it might take, are important to clarifying what a just transition to hydrogen might 

look like. 

 

Section 4 provides case studies of just transitions at the local-level in five Japanese localities: Yubari in 

Hokkaido; Iwaki in Fukushima Prefecture; Muroran in Hokkaido; and Minamata and Kitakyushu in 

Kyushu (Kumamoto and Fukuoka Prefectures respectively). The material for Yubari, Iwaki and 

Muroran is based on secondary analysis of in-depth interviews and ethnographic field work conducted 

by PI Mabon in each of the three locations over the last five years: specifically, a Regional Studies 

Association Early Career Grant into just transitions for carbon-intensive coastal regions in Japan; and 

an Economic and Social Research Council UK-Japan Social Science and Humanities Connections Grant 

into resilient coastal communities. This interview data is re-analysed, and supplemented with further 

qualitative content analysis of recent policy documents and media sources for each location, in order 

to gain insights into what each example tells us about how a just transition may play out in the 

Japanese context. The material for Minamata and Kitakyushu, meanwhile, is derived from site visits 

undertaken by Kyushu and Kyoto Universities as part of their field research during the project, and is 

supported by evidence from documentary and online sources. 

 

Section 5 assesses how a just transition may relate to climate change adaptation, resilience, and 

biodiversity. This is broken down into two main elements. First, the potential for resilience-based jobs 

to support a just transition is assessed at a regional level. This is achieved by identifying the regional 

climate change risks as laid out in Japan’s national adaptation plan (2018) and related peer-reviewed 

research; and matching this up against the regional labour force characteristics from the 2020 Japan 

Labour Force Survey and the adaptation and resilience skills that have been identified in international 

scholarship. Doing so helps to identify where there may be particular skills gaps in the workforce, and 

opportunities for carbon-intensive workers to retrain, in order to help meet regional resilience 

requirements in areas such as disaster prevention, public health, climate-resilient agriculture, and 

protection of water resources. Second, the potential ecological and biodiversity impacts of different 
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net-zero technologies (e.g. offshore wind, solar, carbon capture and storage) are reviewed through a 

narrative review of relevant peer-reviewed research and a descriptive summary of current 

Environmental Impact Assessment guidelines for offshore renewables.  

 

Section 6 is a short concluding section. Based on the findings of Sections 1-5, Section 6 offers 

recommendations for local and national governments, industry and trade unions, environmental 

NGOs and civil society actors, and academics and researchers of actions that may be undertaken in 

support of a just transition for Japan. 
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1: WHAT DOES A JUST TRANSITION MEAN IN JAPAN? 
 

 
 

1.1. Definitions and understandings of just transition from key actors in Japan 
 

This section sets the scene by looking at how non-governmental organisations, civil society, political 

actors, governments and researchers have considered just transitions in Japan thus far. To date, the 

concept of a ‘just transition’ (translated directly as 公正な移行) has received only limited attention 

within Japan. Japan’s overarching climate change plan makes  brief reference to the inclusion of just 

transitions in the Paris Agreement, and to the importance of avoiding job losses and considering 

regional economies and businesses during the net-zero transition (Ministry of Environment, 2021b) 

Nevertheless, Japanese environmental NGO Kiko Network, a group with a strong focus on expediting 

the phase-out of Japanese coal-power domestically and overseas, in autumn 2021 published a report 

on what a just transition may mean for Japan (Kiko Network, 2021). Kiko Network estimates that 

151,000 workers are employed in fossil fuel and energy-intensive industrial sectors in Japan, 

contributing 4,510 Billion Yen (approximately £35 billion) to the national economy. The Kiko Network 

report suggests that the closures of coal-fired power stations, steelworks and car manufacturing 

plants show the need for policy measures to support a just transition in Japan; and that Japan’s 

experience with the closure of coal mines offers insights for what a just transition requires in a 

Japanese context. Kiko Network point out that early planning, collaboration between national and 

local governments and industry and trade unions, and follow-up consultations with workers all 

contributed to a successful transition for at least some parts of Japan’s coal industry.  

 

Explicit just transition thinking is arguably at a very early stage for Japan as a whole, and indeed the 

term ‘just transition’ does not have a long history of explicit use in documents or statements within 

• Understandings of a just transition are still emerging in Japan, with non-governmental 

organisations in particular, as well as some researchers, media and political actors,  

beginning to use just transitions language and consider the just transition implications 

for Japan specifically; 

• Key drivers of a just transition in Japan at present are environmental NGOs and civil 

society organisations, as well as some communities themselves; 

• Emergent issues for a just transition in Japan include considerations for workers in 

thermal, nuclear, steel and automotive sectors; understanding of implications for 

municipalities who are heavily reliant on carbon-intensive infrastructure for tax 

revenues; and building capacity at local government level to manage just transitions; 

• Whilst explicit consideration of just transitions in Japan is still emerging, there is a much 

longer history of successful – and unsuccessful – attempts by local governments, labour 

unions and industries to transition localities away from fossil fuel economies in Japan in 

response to energy or economic circumstances. These historical examples of coal and 

industrial transitions can give insights into ‘what works’, and what does not, when it 

comes to local-level transitions with an explicit climate change component. 
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Japan1. A core component of emerging NGO activity on just transitions in Japan is focused very much 

on transitioning the national energy system away from coal-fired power, and in understanding what 

this may mean for communities and regions that currently rely on coal power stations for employment. 

Compared to European or North American contexts,  labour unions arguably have a much less 

prominent role in Japan in driving forwards just transitions2. Key drivers of a just transition in Japan at 

present are environmental NGOs and civil society organisations, as well as some communities 

themselves. Moreover, respondents also noted that discussions of ‘justice’ are less explicit in a 

Japanese context, and tend to be considered in terms of their legal implications rather than in terms 

of fairness to workers or communities and regions whose livelihoods may be negatively affected by a 

rapid and unmanaged transition away from carbon-intensive activity3. Oguma (2018), writing in his 

role as a representative of the Japan Trade Union Confederation, suggests in broad terms that a just 

transition may be necessary for workers in the electric power, steel, paper/pulp, and fossil fuel mining, 

transportation and distribution sectors, and that there is a need for Japan to cooperate and learn 

internationally on implementation of a just transition. 

 

1.2. Just transition in government plans and policies in Japan 
 

National government plans, policies and statements 

 

Japan’s Sixth Strategic Energy Plan was released in October 2021. The plan has the goal of reaching 

carbon neutrality by 2050, noting that energy accounts for approximately 80% of Japan’s greenhouse 

gas emissions. The plan also aims to reduce emissions by 46% (aiming towards 50%) by 2030 (from a 

2013 baseline) (METI, 2021). According to the plan, by 2030 renewable sources are expected to 

account for 36-38% of electricity generated (solar 15%, wind 6%, geothermal 1%, bioenergy 5%, hydro 

power 10%). By 2030, nuclear is planned to make up 20% of Japan’s electricity mix; gas 20%, coal 19% 

and oil and other sources 2%. The plan states that the longer-term goals of carbon neutrality by 2050 

will be achieved by putting top priority on renewable energy sources – namely, solar photovoltaic, 

onshore wind, and offshore wind; with the creation of renewable energy promotion areas on-land and 

the identification of priority areas for offshore wind development. The plan, however, also includes 

new innovations in thermal power as a ’stable’ baseload for Japan’s energy system, with the aim of 

lowering the use of thermal power in the energy mix as far as possible and utilising co-firing with 

hydrogen and ammonia plus use of carbon capture and storage (CCS) technologies to further lower 

emissions. Nuclear power is also included within the plan, however its role is less clear and safety and 

public trust-building are noted as critical factors prior to restarts.  

 

In the core text of the Sixth Strategic Energy Plan, direct reference to fairness is made predominately 

in the context of fairness within markets and business environments – i.e. the emphasis is on fairness 

for operators and developers (notably, new electricity companies), rather than consumers and 

workers in carbon-intensive industries. Some emphasis is also given to the need for fair support 

mechanisms that do not overly burden the government, tax-payers or non-participant consumers. 

Similarly, engagement and cooperation with host communities and local governments for large-scale 

energy infrastructure to enable a fair energy transition focuses largely (albeit not exclusively) on issues 

 
1 Interview with Japan-based researcher, November 2021; interview with international environmental NGO, 
December 2021. 
2 Interview with Japanese environmental NGO, December 2021. 
3 Interview with Japanese environmental NGO, December 2021; interview with international NGO, December 
2021. 
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relating to nuclear power; or for understanding regional capacity to implement renewable energy 

infrastructure. 

 

Underpinning the Sixth Basic Energy Plan is Japan’s Plan for Global Warming Countermeasures 

(Ministry of Environment, 2021). This sets the target of a carbon-neutral society by 2050, and a 46% 

(aiming for 50%) reduction in carbon dioxide emissions by 2030. Japan’s climate change plan makes 

explicit mention of the need for a just transition in the context of providing support to prevent 

unemployment during aggressive decarbonisation, and also notes the need to consider regional 

characteristics plus the transition of local businesses and local economies as well as the labour force. 

The plan also promotes decarbonised cities and regions through urban planning and placemaking 

measures, and a move towards more compact urban forms.  

 

Japan’s government has also produced a ‘Roadmap to Beyond-Zero Carbon’, and in late 2020 laid out 

fourteen priority areas of green growth. These are potentially important for a just transition for 

carbon-intensive workers and regions, as they indicate areas in which there is likely to be growth and 

investment – and hence where jobs and economic opportunities associated with a net-zero society 

may lie. The priority sectors are split across energy (offshore wind; fuel ammonia; hydrogen; nuclear 

power); transport and manufacturing (mobility and battery; semiconductor and ICT; maritime; 

logistics, people flow and infrastructure; foods, agriculture, forestry and fisheries; aviation; carbon 

recycling); and home/office (housing and building, next generation photovoltaic; resource circulation; 

and lifestyle related industry) (METI, 2020). In public-facing rhetoric around COP26 and climate change 

actions more widely, the Japanese Government has frequently placed heavy emphasis on 

technological approaches to reducing emissions from energy sources, especially hydrogen 

technologies, carbon dioxide capture and storage, and large-scale wind installations (see Figure 1.1). 

 

 
Figure 1.1: heavy emphasis on technical approaches to energy and climate mitigation within Japan Pavilion at COP26, 

November 2021 (from top left: hydrogen society; offshore wind; carbon capture and storage; regional renewable s). 



7 
 

 

At the COP26 United Nations Climate Change Conference in Glasgow in November 2021, Japan 

expressed support for wording around coal phase-out (and the finally-accepted wording around coal 

phase-down) within the Glasgow Climate Pact. However, before, during and after COP26, the Japanese 

Government faced severe criticism from NGOs both domestically and internationally for its continued 

reliance on coal power in comparison to other G7 nations, and for the lack of a clear phase-out date 

for coal and concrete plans to replace it in the national energy system.  The international Climate 

Action Network granted Japan the ‘Fossil of the Day’ award during COP26 (an award issued daily to 

countries who have undertaken actions that show an especially slow or negative attitude to climate 

change action) following a speech by Prime Minister Kishida which failed to give a clear exit date for 

domestic coal power and promoted use of hydrogen and ammonia co-firing technologies overseas 

(Japan Times, 2021). The Japanese Government’s Ministry of Environment was also criticised for failing 

to mention the word ‘coal’ in their report of the events at COP26 – and, indeed, in the press conference 

after Prime Minister Kishida’s visit to the Leader’s Summit (New Statesman, 2021). Climate think-tank 

TransitionZero, in a report launched in early 2022, also argued that the advanced coal technologies to 

which the Japanese Government referred at COP26 - ammonia co-firing, coal gasification (IGCC) and 

carbon capture and storage (CCS) – would be both costly and incompatible with net-zero targets 

(TransitionZero, 2022). TransitionZero instead called for a greater emphasis on renewables, especially 

offshore wind, rather than development of advanced coal technologies. TransitionZero also argued 

there is only a very limited role for ammonia and CCS within Japan for targeted applications where no 

other options are feasible, due to emissions associated with ammonia production and Japan’s limited 

geological carbon dioxide storage capacity. 

 

Also notable at COP26 was the heavy emphasis in Japan’s outward-facing national-level climate 

strategies and rhetoric (e.g. policy and media statements, side-events, presence within the national 

pavilions) on technology and innovation. Hydrogen and carbon dioxide capture and storage in 

particular were promoted heavily by Japan around COP26 as having a significant role in the country 

meeting its climate obligations (as seen in the imagery in Figure 1 above). This may have implications 

in terms of (a) the regions and localities that are expected to host storage and production facilities, 

versus where energy is required; and (b) the cost and availability of energy, especially given the current 

high price of hydrogen to consumers and lack of transportation infrastructure. Offshore wind is also 

gaining traction as a critical decarbonisation strategy for Japan, with the Ministry of Economy, Trade 

and Industry in autumn 2021 identifying 22 locations off the Japanese coast for upcoming and future 

licensing rounds, following the 2018 Offshore Renewable Energy Act. From a just transition 

perspective, however, there remains a need to ensure strong local content – as seen with the Goto 

Project in Nagasaki Prefecture (Japan’s Floating Offshore Wind Group, 2021) – and to allay fishers’ 

concerns about the effects of offshore wind on livelihoods. 

 

At the time of finalising this report, Russian President Vladimir Putin launched a violent and aggressive 

invasion of Ukraine, supported by Belarussian President Alexander Lukashenko. Japan joined a 

breadth of ‘Western’ nations, including the UK, USA and the European Union, in imposing severe 

sanctions on Russia in response. Although it is not possible at present to predict with certainty what 

the impact of these sanctions will be on Japan’s energy mix, let alone how this might affect the 

economic and employment prospects of Japan’s carbon-intensive industries domestically, it is notable 

that major Japanese energy developers such as Mitsubishi, Mitsui & Co, Marubeni and Itochu own 

stakes in Russian LNG developments with Gazprom and Rosneft (S&P Global, 2022). With other 

operators such as Shell and BP withdrawing from projects in Russia and offloading their shares in 

Russian operators, it is likely that Japanese energy majors will come under increasing pressure, both 



8 
 

domestically and internationally, to withdraw from projects in Russia. The Japanese Government and 

energy industries are also likely to face similar pressure to reduce – or eliminate completely – imports 

of fossil fuel energy from Russia. Prior to the invasion, Japan was already diverting LNG towards 

Europe and the USA to support energy security as the Ukraine crisis escalated (Reuters, 2022). From 

a just transition perspective within Japan, an important issue to follow will be to what extent – and 

with what – energy previously sourced from Russia is replaced; and whether Japan turns to alternative 

energy sources (e.g. nuclear power, prolonging life of existing coal plants) to free up LNG for the USA 

and European countries with greater need in the absence of Russian gas. 

 

Just transitions in the Japanese political landscape 

 

Ahead of the national election held in late 2021, the Tokyo Shimbun newspaper produced a summary 

of how Japan’s major political parties were addressing just transitions in their manifestos. The table is 

translated and reproduced in Table 1.1. below to illustrate the political landscape within which just 

transitions are being considered in Japan (Tokyo Shimbun, 2021). What is notable here is that, 

reflecting the interview responses, among the major political parties in Japan just transition rhetoric, 

where present, focuses on the importance of protection or diversification support for workers in the 

automotive and nuclear power sectors. This emphasis on workers in the nuclear and automotive 

sectors is contrast to the work of NGOs such as Kiko Network and E3G (an international NGO with a 

similarly strong focus on coal phase-out in Japan and globally), which places coal as a critical aspect of 

a just transition within Japan. 

 

Table 1.1: References to just transitions in the manifestos and statements of Japan’s major 

political parties ahead of the 2021 national election (source: adapted from (Tokyo Shimbun, 2021) 
Party name Political leaning 

(approximate) 

Attitude to just transition 

Liberal Democratic 

Party 

Right To protect the car industry and jobs, strengthen existing 

infrastructure and provide support for business conversion while 

continuing to ensure supply chain. 

Komeito Right Strongly support business conversion, to enable small-to-medium 

enterprises involved in engine part production and petrol stations etc 

to smoothly transition to electrification. 

Democratic Party of 

Japan 

Centre-left For a society without nuclear power, provide support to host 

communities, provide a just transition for workers, and compensate 

energy companies for losses from decommissioning reactors.  

Japan Communist 

Party 

Left Under emerging climate danger, progressing a just transition will 

redress poverty and inequality. 

Reiwa Shinsengumi Left/populist For a just transition for residents in areas with nuclear power plants, 

guarantee local employment through a Decommissioning New Deal.  

Social Democratic 

Party of Japan 

Left Under a Basic Zero Nuclear Act, the country will support  employment 

and economic countermeasures for the areas around nuclear power 

plants. 

  

Just transitions in Japan at local and regional government levels 

 

Whilst the role of regional decarbonisation and regional transitions have received only superficial 

attention in national climate and energy policy within Japan to date, local governments across Japan 

are in cases beginning to take the initiative and come to prominence as enablers of just transitions in 

their own locality (see Section 4 on place-based approaches to just transitions for more detail). In 

summer 2021, Kyoto City Government became the first Japanese member of the Powering Past Coal 

Alliance, with a view to removing coal power from its local energy mix and encouraging the national 
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government to expedite a phase-out of coal power. Fukushima Prefecture has also set the target of 

producing 100% of its energy from renewable sources by 2040 (Fukushima Prefecture, 2018). Japan’s 

national ministry of environment also keeps an inventory of local governments who committed to 

take actions towards net-zero carbon dioxide emissions by 2050, and by late 2021 had recorded 479 

local governments (or 87.9% of all local governments in Japan) with policies related to net -zero 

(Ministry of Environment, 2021a). Within the Ministry of Environment inventory, however, there is no 

explicit mention of just transitions (although this is not to say that the term may be mentioned within 

local governments’ own policies), and only one municipality – Hirono Township in Fukushima 

Prefecture – which makes explicit reference to transitioning a thermal power station workforce 

towards renewables. 

 

Nonetheless, whilst some local governments are taking a leading role in initiating just transitions in 

Japan, there is arguably a significant difference in capacity and capability to engage with just 

transitions thinking – both domestically and internationally – between localities and regions4. One 

concern is that local governments in some of the places that may need to engage most deeply with a 

just transition may lack the staffing or resourcing to engage. These concerns relate to skills and 

resourcing – with some local governments struggling for resourcing against a backdrop of declining 

populations and tax returns – and to the knowledge of energy and climate issues (as well as English 

language) in some local governments. In other words, there is a need to ensure there is good capacity 

to understand and engage with just transitions in all local governments, and not only in ‘pioneer’ or 

flagship cases. 

 

1.3. Review of scholarly research into just transitions for Japan 
 

The nascent status of just transitions thinking among government, policy and NGO actors in Japan is 

reflected in scholarly research on the topic. Nonetheless, across Japanese and English-language 

research, there are a growing number of studies which refer explicitly to just transitions in a Japanese 

context, as well as a body of place-based research that yields valuable insights into how industrial 

transitions have been experienced locally in Japan to date. 

 

Sasaki (2020) for instance argues that whilst overseas just transition experiences may not be directly 

comparable to the closure of fossil fuel-fired power stations in Japan, there are nonetheless important 

overlaps and learning points for Japan. Sasaki holds that when thermal power stations are closed, 

there is an imperative to consider not only energy issues but also the impacts on local governments 

and local economies due to declines in tax revenues, and also calls for cooperation between local 

governments, trade unions, industry and civil society organisations to ensure that nobody is left 

behind during Japan’s coal phase-out. In a short column, Mizuho Research (2020) similarly advocate 

for consideration of the impacts of coal phase-out on regional economies and employment, but also 

suggest that a just transition, if managed appropriately, may present new opportunities for jobs and 

economic growth in regions.  

 

In an initial spatial analysis of energy transitions in Japan, Kuriyama & Abe (2021) find that 

decarbonisation of the energy sector in Japan may support stable jobs in rural areas, thereby 

supporting local rural economies, and may also reduce inequalities in the working age population. 

Through modelling of scenarios for transition from conventional to renewable energy for different 

 
4 Interview with international environmental NGO, December 2021; interview with community-level NGO in 
Japan, November 2021. 
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regions, Kuriyama and Abe find that the Tokyo, Hokuriku, Kansai and Okinawa regions can achieve a 

smooth transition for workers to a renewable energy system; whereas the Chubu, Chugoku, Shikoku 

and Kyushu regions may face a surplus of workers from conventional power plants. It is important to 

note, however, that whilst a valuable baseline the Kuriyama and Abe study does not consider 

hydrogen or carbon capture and storage, two elements which form a significant component of Japan’s 

climate plans. There is also scope to expand this work to take into account other net -zero job 

opportunities which may arise outside of the power sector, such as in construction or vehicle 

manufacturing (see Section 2), and also potential for adaptation and resilience-related jobs (see 

Section 5). 

 

A breath of case studies have also reviewed place-specific aspects of just transitions in Japan. Based 

on analysis of extant energy and socio-economic data plus a survey of municipal officials, Fraser (2019) 

finds that municipalities with motivations such as high unemployment or cheap land are especially 

likely to adopt renewable energy infrastructure, due to incentives to engage with renewable energy 

developers to develop land and raise municipal property tax revenues. Fraser gives the example of 

Itoshima, a relatively rural municipality in Fukuoka Prefecture with above-average unemployment, as 

an example of effective renewables development where the municipal government has worked to 

match solar developers with suitable land and to support local farmers in particular to benefit from 

the proliferation of renewable power in Kyushu. Fraser & Chapman (2020) find that under a renewable 

energy transition to wind, solar and biomass, Japan’s eastern seaboard of Tohoku and Kanto as well 

as Kyushu benefit most in terms of equity, but that in Tohoku, the financial burden of changing 

electricity systems is more likely to be placed on the less well-off members of the population than 

elsewhere in Japan.  

 

Edgington (2013) analyses the steel town of Muroran in Hokkaido, arguing that collaboration between 

local governments, national government departments and industry have enabled the continued 

viability of Muroran’s steelworks and engendered a less dramatic decline than the neoliberal 

governance models seen in the steelmaking regions of the USA and Europe. Edgington notes, however, 

that Muroran’s future lies in smaller industries or the service sector, and against a backdrop of 

population decline. Mabon & Shih (2018) assess the role of urban planning in enabling a post-hoc just 

transition in the former coal-mining city of Yubari, arguing that just transitions in Japan need to pay 

attention to the lived environment legacy of carbon-intensive industries and the reconfiguration of 

urban form to enable new forms of sustainable economic activity. Shimazaki (2013) looks at the 

closure of coal mines in the Iwaki area of Fukushima Prefecture in the early 1970s, explaining that the 

establishment of systems to promote job creation, engagement with industry and employment 

counselling led to over 90% of former coal workers finding alternative employment.  
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2: UNDERSTANDING THE GEOGRAPHY OF A JUST TRANSITION IN JAPAN 
 

 
 

As outlined in Section 1, the contours of a just transition in Japan are not necessarily directly 

comparable to those in nations (e.g. USA, Canada, UK, Germany) with a large extractive industry 

workforce. Nonetheless, this does not mean that a just transition for workforces and regions 

dependent on carbon-intensive activities is not an issue for Japan. As noted by Sasaki (2020) and 

others, there are regions and municipalities within Japan which rely heavily on tax revenue for local 

sustainability. The case study of Yubari in Section 3 in particular will illustrate what can happen to a 

locality when revenues from carbon-intensive activity are rapidly removed against a backdrop of an 

ageing and declining population. 

 

Indeed, 12 of the 50 most financially-sound municipal governments in Japan collect the majority of 

their revenue from hosting fossil or nuclear energy infrastructure – 8 from fossil fuel sources, and 5 

from nuclear (Tokai in Ibaraki hosts both a large thermal and a nuclear plant). 2 municipalities on the 

list collect the majority of their revenue from steel or paper; and 13 from automotive manufacturing 

(data source: https://www.apamanshop.com/townpage/ranking/town-zaisei/). Figure 2.1. below 

maps out the municipalities ranked in the top 50 municipalities for financial soundness that rely 

predominately on fossil- or nuclear-related revenue. What is notable from looking at Figure 2.1. is that 

municipalities with a heavy reliance on fossil and nuclear-related revenue tend to be largely located 

in rural areas (especially in the Tohoku or Hokuriku regions) where opportunities for diversification of 

income may be limited and where there may be overarching issues of ageing and declining populations. 

Unsurprisingly, all the municipalities falling into this group are located in coastal areas, given Japan’s 

topography and also the need for large power generation infrastructure to be close to water. This 

does raise further questions about the reliance of coastal regions – which may already be at greater 

risk from climate-related extreme events and sea level rise – in Japan on carbon-intensive industries. 

There is hence a real need to understand how a just transition may play out geographically in Japan, 

and especially to identify regions that may be at especially high risk under the net-zero transition. 

 

 

• Particularly in more rural regions of Japan, carbon-intensive activities such as 

employment in thermal power stations is a relatively large proportion of the total 

workforce; 

• Regions with the highest opportunities for development of net-zero infrastructure do not 

necessarily match up to the regions where carbon-intensive activities make up a larger 

proportion of the workforce; 

• For rural areas with high renewables potential such as Tohoku, Hokuriku and Kyushu, 

consideration of how to link energy, manufacturing and construction jobs will be crucial 

to bring local benefit from renewable energy deployment. 

https://www.apamanshop.com/townpage/ranking/town-zaisei/
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Figure 2.1: municipalities within the top 50 municipalities for financial soundness whose p rimary 

revenue source is fossil fuel or nuclear energy-related infrastructure (source: adapted from d-

maps.com) 

 

2.1. Carbon-intensive jobs at risk under climate change countermeasures 

 

Table 2.1. shows the main industrial sites associated with carbon-intensive activity within Japan by 

region, focusing on the main activities outlined in Japan’s Intended Nationally Determined 

Contribution submitted under the Paris Agreement (Ministry of Environment, 2015). Figure 2.2, 

meanwhile, marks out where each of these regions is located geographically in Japan. In line with 

Japan’s INDC, Table 2 covers CO2 originating from energy production (i.e. fossil fuel-fired power 

stations); and the main industrial sectors of steel, petrochemicals, and paper-making are considered; 

as well as vehicle manufacturing given the prominence of the transport sector in the INDC after energy 

and industrial CO2 sources. Whilst the ceramics, stone and clay products industry is also explicitly 

mentioned in Japan’s INDC, the Japan Labour Force Survey reports extremely low numbers of people 

working in this sector nationally, and hence is excluded from the analysis. Nuclear power stations are 

also included in the table and following calculations, given the uncertain role of nuclear power in 

Japan’s future energy mix (i.e. societal opposition to restarts) and the inclusion of nuclear power 

workers in many political parties’ and NGOs’ statements on just transitions in Japan (see Section 1).  
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This table is hence intended to function as a regional ‘inventory’ of carbon-intensive (or contested in 

the case of nuclear) infrastructure which may not be compatible with Japan’s climate obligations. In 

the table, the mitigation areas column reflects the key emissions reduction areas highlighted in 

Japan’s submission under the Paris Agreement. Affected infrastructure shows the number of carbon-

intensive infrastructure sites by region with, where possible, the geographical locations,  using 

information and data derived from publicly-available sources and sectoral reports (full list is given at 

the foot of the table). Finally, the mitigation job risks column assesses job risks, based on industry 

labour force statistics for each sector (sources again given at foot of table), as ‘at or below Japan 

average’ if the regional labour force is equal to or lower than the mean for that of all Japan; as ‘medium’ 

if the regional labour force employed in the sector is within 1 standard deviation above the mean for 

all of Japan; and ‘high’ if the regional labour force employed in the sector is more than 1 standard 

deviation above the mean for all of Japan. 

 

The table was produced by synthesising data from a range of governmental and industry association 

sources. The methodology and rationale used to assess the extent to which jobs in the region in 

particular sectors may be at relative risk is explained further on in this section.  

 

 
Figure 2.2: Regions of Japan (source: adapted from d-maps.com) 
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Table 2.1: inventory of major carbon-intensive infrastructure in Japan by region 

 

Mitigation job risks: key 

 At or below Japan average 

 Medium (0-1 Standard Deviation above average) 

 High (>1 Standard Deviation above average) 

 Not applicable 

 
Region Mitigation areas Affected infrastructure Mitigation job risks 

Hokkaido Energy 9 thermal power stations >100MW 

 

1 nuclear power station 

At or below Japan 

average 

Steel and iron 1 major steelworks (Muroran) Medium 

Petrochemicals 1 major refinery (Tomakomai) 

 

1 LNG terminal 

Medium 

Paper 7 paper mills Medium 

Transport 1 vehicle plant At or below Japan 

average 

Tohoku Energy 16 thermal power stations >100MW 

 

3 nuclear power stations 

High 

Steel and iron 1 major steelworks (Kamaishi) Medium 

Petrochemicals 1 major refinery (Sendai) 

 

4 LNG terminals 

At or below Japan 

average 

Paper 8 paper mills Medium 

Transport 4 vehicle plants At or below Japan 

average 

Minami 

Kanto 

Energy 21 thermal power stations >100MW At or below Japan 

average 

Steel and iron 1 major steelworks (Kimitsu) At or below Japan 

average 

Petrochemicals 7 major refineries (Chiba x 3; Sodegaura; 

Kawasaki, Keihin, Negishi) 

 

5 LNG terminals 

Medium 

Paper   

Transport 7 vehicle plants At or below Japan 

average 

Kita 

Kanto-

Koshin 

Energy 10 thermal power stations >100MW 

 

1 nuclear power station 

At or below Japan 

average 

Steel and iron 1 major steelworks (Kashima) At or below Japan 

average 

Petrochemicals 1 major refinery (Kashima) 

 

1 LNG terminal 

Medium 

Paper 9 paper mills Medium 

Transport 12 vehicle plants Medium 

Hokuriku Energy 13 thermal power stations >100MW 

 

3 nuclear power stations 

High 
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Steel and iron 1 major steelworks (Joetsu) High 

Petrochemicals 4 LNG terminals  

Paper 6 paper mills Medium 

Transport 1 vehicle plant At or below Japan 

average 

Tokai Energy 12 thermal power stations >100MW 

 

1 nuclear power station 

Medium 

Steel and iron 1 major steelworks (Nagoya) Medium 

Petrochemicals 3 major refineries (Aichi x 1; Yokkaichi x2) 

 

4 LNG terminals 

Medium 

Paper 20 paper mills 

 

Medium 

Transport 32 vehicle plants High 

Kinki Energy 17 thermal power stations >100MW 

 

3 nuclear power stations 

Medium 

Steel and iron 9 major steelworks (Wakayama, Kainan, 

Osaka x2, Sakai x2, Amagasaki x2, Himeji) 

High 

Petrochemicals 3 major refineries (Sakai x 2; Wakayama) 

 

4 LNG terminals 

Medium 

Paper 12 paper mills Medium 

Transport 6 vehicle plants Medium 

Chugoku Energy 21 thermal power stations >100MW 

 

1 nuclear power station 

Medium 

Steel and iron 1 major steelworks (Kure) Medium 

Petrochemicals 3 major refineries (Marifu, Mizushima, 

Yamaguchi) 

 

3 LNG terminals 

High 

Paper 7 paper mills 

 

Medium 

Transport 4 vehicle plants Medium 

Shikoku Energy 8 thermal power stations >100MW 

 

1 nuclear power station 

Medium 

Steel and iron 1 major steelworks (Saijo)  

Petrochemicals 1 major refinery (Shikoku) 

 

1 LNG terminal 

Medium 

Paper 7 paper mills High 

Transport   

Kyushu Energy 17 thermal power stations >100MW 

 

2 nuclear power stations 

At or below Japan 

average 

Steel and iron 2 major steelworks (Kitakyushu, Oita) High 

Petrochemicals 1 major refinery (Oita) 

 

At or below Japan 

average 



16 
 

6 LNG terminals 

Paper 5 paper mills At or below Japan 

average 

Transport 7 vehicle plants Medium 

Okinawa Energy 9 thermal power stations >100MW At or below Japan 

average 

Steel and iron   

Petrochemicals 1 LNG terminal At or below Japan 

average 

Paper   

Transport   

(Data sources: http://agora.ex.nii.ac.jp/earthquake/201103-eastjapan/energy/electrical-japan/type/1.html.ja; 

https://www.nipponsteel.com/ir/pdf/nipponsteel_jp_br_2020_all.pdf; https://www.paj.gr.jp/ebook/paj2020-en/; 

https://www.jpa.gr.jp/about/member/factory/index.html ; https://www.oecd.org/industry/ind/PeerReview-Shipbuilding-

Japan.pdf; http://www.jama-english.jp/publications/MIoJ2021_e.pdf; https://www.jesco-jp.com/en/business/lngbase/ 

https://www.meti.go.jp/meti_lib/report/H29FY/000887.pdf; 

https://www.meti.go.jp/shingikai/enecho/denryoku_gas/genshiryoku/pdf/016_11_02.pdf) 

 

The number of jobs associated with the most carbon-intensive industries per region can also be 

estimated to understand which regions may rely most heavily on particular activities for employment 

and for economic benefit. A critical point to note here is that the absolute numbers themselves should 

be treated with extreme caution. Rather, what is most important is to look at the relative proportions 

of the workforce between regions, and use this as a starting point to consider which regions may 

face the biggest impacts and require the greatest support in helping Japan to meet its climate 

obligations. The number of carbon-intensive jobs in major sectors by region is outlined in Table 2.2. 

The number of jobs associated with fossil fuel power was calculated by taking (METI, 2017) upper 

estimate of 14,213 jobs directly associated with fossil fuel power across Japan,  and dividing this by the 

generation capacity in each region as reported on the National Institute of Informatics’ Electrical Japan 

database (http://agora.ex.nii.ac.jp/earthquake/201103-eastjapan/energy/electrical-japan/) (caution 

was exercised to ensure that power stations were counted within the region in which they are located, 

and not the region to which they supply power). Steel jobs were sourced directly from the 2020 reports 

of Nippon Steel (Nippon Steel, 2020). Petrochemical jobs were estimated by sourcing the total number 

of petrochemical refining employees (19,121) and the production capacity of Japan’s refineries from 

the report of the Petroleum Association of Japan (Petroleum Association of Japan, 2020), and dividing 

the total number of employees by the production capacity of each region (as was done for fossil fuel 

power). 

 

Jobs per region was also estimated for the nuclear, paper and vehicle manufacturing sectors. The 

nuclear power workforce was estimated by taking the (METI, 2018) estimate of 13,000 people directly 

employed by nuclear power stations, and dividing this by regional generation capacity. Available data 

for vehicle manufacturing and paper and pulp are less precise and are kept separate as they are figures 

from industry bodies which appear to include associated jobs across the entire supply chain, but are 

nonetheless useful to understand the relative workforce sizes and potential implications for each 

region. Vehicle manufacturing jobs were estimated by dividing the total stated workforce in vehicle 

manufacturing within Japan (199,000) by the number of production plants per region according to the 

data of the (Japan Automobile Manufacturers Association, 2021). Paper and pulp jobs were similarly 

estimated by dividing the total stated workforce in paper and pulp within Japan (187,000) by the 

number of production plants per region according to the data of the (Japan Paper Association, 2018). 

 

http://agora.ex.nii.ac.jp/earthquake/201103-eastjapan/energy/electrical-japan/type/1.html.ja
https://www.nipponsteel.com/ir/pdf/nipponsteel_jp_br_2020_all.pdf
https://www.paj.gr.jp/ebook/paj2020-en/
https://www.jpa.gr.jp/about/member/factory/index.html
https://www.oecd.org/industry/ind/PeerReview-Shipbuilding-Japan.pdf
https://www.oecd.org/industry/ind/PeerReview-Shipbuilding-Japan.pdf
http://www.jama-english.jp/publications/MIoJ2021_e.pdf
https://www.jesco-jp.com/en/business/lngbase/
https://www.meti.go.jp/meti_lib/report/H29FY/000887.pdf
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Table 2.2: estimation of carbon-intensive jobs in major emitting sectors by region 

Region Fossil fuel 

power 

Steel Petrochemical Nuclear* Vehicle** Paper** 

Hokkaido 456 1041 815 598 2689 16160 

Tohoku 1613 1760 788 2375 10757 18469 

Minami-Kanto 3216 1760 6597 N/A 18824 N/A 

Kita-Kanto-

Koshin 

928 1760 1070 318 32270 20778 

Hokuriku 935 1760 N/A 6187 2689 13852 

Tokai 2339 3246 2722 1046 86054 46173 

Kinki 1695 7374 2595 N/A 16135 27704 

Chugoku 1084 530 3044 370 10757 16160 

Shikoku 552 530 750 585 N/A 16160 

Kyushu 1279 5666 739 1521 18824 11543 

Okinawa 110 N/A N/A N/A N/A N/A 
* = whilst not ‘carbon intensive’ per se, nuclear is included  for context as nuclear power workers are frequently considered 

in Japan within the context of a just transition. Note also that the Fukushima Dai’ichi plant is excluded from this estimate, as 

jobs there concern engineering and environmental management rather than pow er generation. 

** = figures for vehicle manufacturing and paper and pulp are estimates based on industry association figures.  

 

The figures estimated in Table 2.2. give a sense in absolute terms of where the workforce in carbon-

intensive sectors – and hence where people who may be likely to be affected by Japan’s transition to 

a net-zero society – may be located. What is immediately noticeable in these figures is that the region 

with the greatest number of fossil fuel power sector workers and also petrochemicals workers, is 

Minami-Kanto – in other words, the Tokyo metropolitan area. This is perhaps not surprising given the 

number of thermal power stations and oil refineries that are located around Tokyo Bay, and the 

associated demand generated by the significant population concentration in the area. The Kinki 

Region – in particular Osaka and the industrialised coast of Hyogo Prefecture – hosts the largest share 

of steel jobs; followed by Kyushu, again unsurprising given the long history of steelmaking in the 

Kitakyushu area. Similarly, the large number of vehicle manufacturing jobs in the Tokai region 

intuitively makes sense if one considers that Toyota is headquartered in Nagoya. Two points that are 

notable, however, are (a) the large petrochemical refining capacity and associated jobs in the Chugoku 

area to the south-west of Japan; and (b) the very high number of nuclear power sector workers in the 

largely rural Hokuriku region. 

 

More useful in terms of understanding which regions may face the most pressure and require the 

most support for a just transition is, however, the relative sizes of the workforce in each region as a 

proportion of the overall regional labour force. The number of workers in each region in the most 

carbon-intensive activities outlined in Japan’s submission to the Paris Agreement (as above) was 

therefore calculated as a proportion of the total labour force in each region listed in the 2020 Japan 

Labour Force Survey. The proportion of workers in each sector relative to the total size of the regional 

labour force was then averaged out across each region. This in turn allowed identification of regions 

where the workforce in each carbon-intensive sector was either (a) moderate risk (above the mean 

across each region); or (b) high risk (more than one standard deviation above the mean across each 

region). The aim in doing so is to create a heuristic to stimulate discussion on thinking of the different 

challenges faced in each region to enable a just transition, relative to one another, rather than to claim 

one region faces more difficulty than another. 
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Region Fossil fuel 

power 

Steel Petrochemical Nuclear* Vehicle** Paper** 

Hokkaido       

Tohoku       

Minami-Kanto       
Kita-Kanto-Koshin       

Hokuriku       

Tokai       

Kinki       

Chugoku       

Shikoku       

Kyushu       

Okinawa       
 

KEY  Comparatively very high proportion of workforce (>1 SD above average) 

 Above-average proportion of workforce (0-1SD above average) 

 Below-average proportion of workforce 

 Not applicable/no major infrastructure in region 

 

* = whilst not ‘carbon intensive’ per se, nuclear is included  for context as nuclear power workers are frequently considered 

in Japan within the context of a just transition. Note also that the Fukushima Dai’ichi plant is excluded from this estimate, as 

jobs there concern engineering and environmental management rather than pow er generation. 

** = figures for vehicle manufacturing and paper and pulp are estimates based on industry association figures.  

 

Figure 2.3.: workers in carbon-intensive activities as a proportion of the total regional labour force 

in Japan 

 

In Figure 2.3. above, it is notable that there is a very high proportion of fossil fuel power workers in 

Hokuriku and Tohoku regions, and an above average proportion of workers in the Tokai, Chugoku and 

Shikoku regions. This may prove especially challenging for Hokuriku and Tohoku Prefectures, and also 

Shikoku, given that they are largely rural regions with fewer immediate opportunities for changing 

employment than, say, the industrial coastal centres of Tokai or to a lesser extent Chugoku. From an 

environmental justice perspective, it is also worth pointing out that Tohoku and to a lesser extent 

Hokuriku are host to several thermal power stations which provide power for major urban centres 

(especially Tokyo) rather than the people living in the immediate vicinity.  

 

2.2. Job opportunities under Japan’s net zero transformation  

 

Japan’s Roadmap to Beyond Zero Carbon (METI, 2020) identifies 14 priority green growth sectors. Of 

these, we identify seven sectors which may offer region-specific opportunities for fair and decent net-

zero jobs, and which may be able to draw on the skills and infrastructure of carbon-intensive regions 

in Japan and their workforces. Of these, we collapse hydrogen and fuel ammonia together and also 

link them with carbon capture and storage (CCS), given the overlaps, similar processes and job skill 

sets associated with each. These are extracted in Table 2.3. below, along with the types of job that 

may be associated with them (based on the content of the Roadmap).  
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Table 2.3: growth sectors within Japan’s Roadmap to Beyond Zero Carbon which may have 

potential to support a regional just transition (adapted from METI, 2020) 
Sector Types of job 

Offshore wind power Manufacturing of wind turbines 

Installation of wind turbines 

Operation and maintenance of wind turbines 

Hydrogen, CCS and fuel ammonia Construction of combustion burners 

Production of fuel ammonia 

Production of turbines for power generation 

Installation and maintenance of hydrogen heating and 

fuelling infrastructure 

Operation of ports for import of hydrogen from overseas 

Operation of carbon dioxide storage sites 

Mobility and battery Manufacturing of electric vehicles and fuel cell vehicles 

Maritime Construction of carrier ships for hydrogen and CO2 

Operation of carrier ships for hydrogen and CO2 

Housing and building Retrofit and new-build of e.g. solar cells, heat pumps. 

Foods, agriculture, forestry and fisheries Nature-based solutions-related: 

-climate-smart agriculture; 

-forestry for carbon sequestration; 

-‘blue carbon’ marine carbon sequestration.  

 

As with the previous section, we can use the priority growth areas identified within Japan’s Roadmap 

to Beyond Zero Carbon – plus the net-zero technologies outlined in Japan’s Basic Energy Plan and 

Climate Change Plan – as a basis for understanding where there may be regional net-zero job 

opportunities within Japan. By supplementing this with additional policy statements, governmental 

and third sector data and peer-reviewed research outcomes, it is possible to identify potential growth 

areas within regions relative to other parts of Japan. Figure 2.4, for example, maps out where the 

offshore wind promotion areas marked out by the Japanese Government are located. These regional 

opportunities are listed in full in Table 2.4. below. Attention is also paid to carbon-intensive 

infrastructure and regional workforces outlined in the previous section, which may be re-purposed in 

a way that supports climate mitigation imperatives (e.g. vehicle manufacturing plants may be able to 

switch to EV/FCV production; LNG terminals may be able to handle hydrogen imported from overseas 

or carbon dioxide being transported domestically to storage sites).  
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Figure 2.4: Offshore wind sites in Japan (source: adapted from d-maps.com and 

https://thinkrcg.com/japan-announces-offshore-wind-areas-4/) 

 

 

Table 2.4: potential net-zero jobs opportunities by region in Japan 

 

Mitigation job potential: key 

 High (significant net-zero infrastructure opportunities) 

 Medium (opportunities for net-zero infrastructure at or 
above Japan average) 

 Low (no/little net-zero infrastructure opportunities 
compared to Japan average)  

 Not applicable 

 
Region Mitigation Actions Mitigation Opportunities Mitigation jobs potential 

Hokkaido Wind Large number (5) of identified offshore wind 

sites; 

 

Significant potential for onshore wind sites 

(Delage et al, 2021); 

 

High 
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Potential to link above-average steel workforce 

to local wind turbine construction. 

Hydrogen, CCS and fuel 

ammonia 

Potential for subsea CO2 storage sites Medium 

Mobility  At or below Japan 

average 

Housing and building  At or below Japan 

average 

Nature-based Significant blue carbon potential from eelgrass 

and kelp (Yoshida et al., 2019) 

Medium 

Tohoku Wind Large number (10) of identified offshore wind 

sites; 

 

Significant potential for onshore wind sites 

(Delage et al, 2021) 

 

Potential to link above-average steel workforce 

to local wind turbine construction. 

High 

Hydrogen, CCS and fuel 

ammonia 

Potential for subsea CO2 storage sites; 

 

Large number (4) of LNG terminals which may 

support H2 and CO2 transportation. 

High 

Mobility  At or below Japan 

average 

Housing and building Above-average levels of old (pre-1990) housing 

stock for retrofit or replacement (Statistics 

Bureau of Japan, 2016) 

Medium 

Nature-based  At or below Japan 

average 

Minami 

Kanto 

Wind Identified offshore wind sites (2) Medium 

Hydrogen, CCS and fuel 

ammonia 

Large number (5) of LNG terminals which may 

support H2 and CO2 transportation. 

High 

Mobility Large number (7) of vehicle plants to support EV 

and FCV production. 

Medium 

Housing and building  At or below Japan 

average 

Nature-based Blue carbon potential from kelp (Yoshida et 

al., 2019) 

Medium 

Kita 

Kanto-

Koshin 

Wind  At or below Japan 

average 

Hydrogen, CCS and fuel 

ammonia 

 At or below Japan 

average 

Mobility Large number (12) of vehicle plants to support 

EV and FCV production. 

High 

Housing and building  At or below Japan 

average 

Nature-based  At or below Japan 

average 

Hokuriku Wind Identified offshore wind sites (2) 

 

Potential to link above-average steel workforce 

to local wind turbine construction. 

High 
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Hydrogen, CCS and fuel 

ammonia 

Potential for subsea CO2 storage sites; 

 

Large number (4) of LNG terminals which may 

support H2 and CO2 transportation. 

High 

Mobility  At or below Japan 

average 

Housing and building Above-average levels of old (pre-1990) housing 

stock for retrofit or replacement (Statistics 

Bureau of Japan, 2016) 

Medium 

Nature-based Significant blue carbon potential from sargassum 

(Yoshida et al., 2019) 

Medium 

Tokai Wind   

Hydrogen, CCS and fuel 

ammonia 

Large number (4) of LNG terminals which may 

support H2 and CO2 transportation. 

Medium 

Mobility Large number (32) of vehicle plants to support 

EV and FCV production. 

High 

Housing and building High residential solar PV generation potential 

(Kinoshita et al., 2007; Knüpfer et al., 

2021) 

Medium 

Nature-based Blue carbon potential from kelp (Yoshida et 

al., 2019) 

Medium 

Kinki Wind  At or below Japan 

average 

Hydrogen, CCS and fuel 

ammonia 

Large number (4) of LNG terminals which may 

support H2 and CO2 transportation. 

Medium 

Mobility Large number (6) of vehicle plants to support EV 

and FCV production. 

Medium 

Housing and building  At or below Japan 

average 

Nature-based  At or below Japan 

average 

Chugoku Wind  At or below Japan 

average 

Hydrogen, CCS and fuel 

ammonia 

High number of shipyards (11) for hydrogen/CO2 

carrier building 

High 

Mobility  At or below Japan 

average 

Housing and building High residential solar PV generation potential 

(Kinoshita et al., 2007; Knüpfer et al., 

2021) 

 

High levels of old (pre-1990) housing stock for 

retrofit or replacement (Statistics Bureau of 

Japan, 2016) 

High 

Nature-based  At or below Japan 

average 

Shikoku Wind  At or below Japan 

average 

Hydrogen, CCS and fuel 

ammonia 

High number of shipyards (10) for hydrogen/CO2 

carrier building (OECD, 2016) 

High 
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Mobility  At or below Japan 

average 

Housing and building High residential solar PV generation potential 

(Kinoshita et al., 2007; Knüpfer et al., 

2021) 

 

High levels of old (pre-1990) housing stock for 

retrofit or replacement  (Statistics Bureau of 

Japan, 2016) 

High 

Nature-based Significant CO2 sequestration potential in 

forestry (Government of Japan, 2018; 

Iizuka et al., 2015) 

 

Significant blue carbon potential from sargassum 

and kelp (Yoshida et al., 2019) 

High 

Kyushu Wind Large number (4) of identified offshore wind 

sites; 

 

Significant potential for onshore wind sites 

(Delage et al, 2021); 

 

Potential to link above-average steel workforce 

to local wind turbine construction. 

High 

Hydrogen, CCS and fuel 

ammonia 

High number of shipyards (9) for hydrogen/CO2 

carrier building; 

 

Large number (4) of LNG terminals which may 

support H2 and CO2 transportation. 

High 

Mobility Large number (7) of vehicle plants to support EV 

and FCV production. 

Medium 

Housing and building High levels of old (pre-1990) housing stock for 

retrofit or replacement (Statistics Bureau of 

Japan, 2016) 

High 

Nature-based Significant CO2 sequestration potential in 

forestry (Government of Japan, 2018; 

Iizuka et al., 2015) 

 

Significant blue carbon potential from sargassum 

and kelp (Yoshida et al., 2019) 

High 

Okinawa Wind  At or below Japan 

average 

Hydrogen, CCS and fuel 

ammonia 

 At or below Japan 

average 

Mobility  At or below Japan 

average 

Housing and building  At or below Japan 

average 

Nature-based  At or below Japan 

average 

(Data sources: https://www.nipponsteel.com/ir/pdf/nipponsteel_jp_br_2020_all.pdf; 

https://www.paj.gr.jp/ebook/paj2020-en/; https://www.oecd.org/industry/ind/PeerReview-Shipbuilding-Japan.pdf; 

http://www.jama-english.jp/publications/MIoJ2021_e.pdf; https://www.jesco-jp.com/en/business/lngbase/; 

https://www.stat.go.jp/english/data/nenkan/65nenkan/1431-21.html) 

 

https://www.nipponsteel.com/ir/pdf/nipponsteel_jp_br_2020_all.pdf
https://www.paj.gr.jp/ebook/paj2020-en/
https://www.oecd.org/industry/ind/PeerReview-Shipbuilding-Japan.pdf
http://www.jama-english.jp/publications/MIoJ2021_e.pdf
https://www.jesco-jp.com/en/business/lngbase/
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It is more challenging to estimate the size of the regional jobs opportunity associated with current or 

emergent net-zero initiatives, given that the industries in cases do not yet exist. It is possible, however, 

to get a sense of the relative sizes of the current labour forces in each region and to understand how 

these may match up to future jobs and skills requirements at a regional level. Figure 2.5. shows key 

sectors and job families from the Japan Labour Force Survey that match up to the net -zero action 

requirements laid out in Table 2.4. above, and indicates whether the labour force in each region is 

above, at, or below the average across Japan’s regions. This can give us a sense of how well each 

region may be currently placed to take advantage of net-zero job opportunities, and also to 

understand where there may be labour or skills shortages that could be filled by retraining workers 

currently employed in carbon-intensive industries. 

 

Electricity, gas, heat and water supply jobs may be relevant to the deployment of wind power; the 

operation of hydrogen, CCS and fuel ammonia infrastructure; and the installation/retrofit and 

maintenance of energy-efficient apparatus in residential and commercial settings. Manufacturing jobs 

may be relevant to the manufacturing of wind turbines; the building of new ships to carry carbon 

dioxide and hydrogen (given Japan’s preference for ship-based as opposed to pipeline-based 

transport); and the manufacture of EV and FCV vehicles. Construction jobs may be relevant to the 

installation of on- and offshore wind turbines; and to the construction of new energy-efficient 

buildings and retrofit of old housing stock. Agriculture and forestry and fisheries workers may have 

the skills to realise nature-based approaches to climate mitigation, especially sequestration in forests 

or in kelp and seagrass beds. 

 
Region Electricity, gas, 

heat, water  

Manufacturing Construction Nature-based 

Agricult 

+ Forest 

Fisher 

Hokkaido      

Tohoku      

Minami-Kanto      

Kita-Kanto-Koshin      

Hokuriku      

Tokai      

Kinki      

Chugoku      

Shikoku      

Kyushu      

Okinawa      

 

KEY  Comparatively very high proportion of workforce (>1 SD above average) 

 Average proportion of workforce (0-1SD above average) 

 Comparatively very low proportion of workforce (<1 SD below average) 

Figure 2.5: comparative workforce sizes for sectors relevant to net-zero jobs within Japan (source: 

Japan Labour Force Survey) 

 

Whilst it is more challenging to directly map the size of the workforce from new industries onto the 

total labour force as was done for current carbon-intensive industries in the previous section, it is 

nonetheless possible to compare the potential and requirements in each region to the relative size of 

the current workforce. 
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Region Electricity, gas, heat, 

water  

Manufacturing Construction Nature-based 

 Opp Labor Opp Labor Opp Labor Opp Labor 

Hokkaido          

Tohoku          

Minami-Kanto          

Kita-Kanto-

Koshin 

         

Hokuriku          

Tokai          

Kinki          

Chugoku          

Shikoku          

Kyushu          

Okinawa          

 

KEY  Comparatively very high proportion of workforce (>1 SD above average) 

 Average proportion of workforce (0-1SD above average) 

 Comparatively very low proportion of workforce (<1 SD below average) 

Figure 2.6: comparative workforce sizes for sectors relevant to net-zero jobs within Japan (source: 

Japan Labour Force Survey) 

 

Worth noting from Figure 2.6. above are that in the Hokkaido, Tohoku and Kyushu regions, the size of 

the electricity, gas, heat and water workforce may be slightly smaller in comparison to the size of the 

opportunity that may arise from wind energy potential. In the case of Tohoku though, Figure 4 

previously showed that Tohoku has a disproportionately large fossil fuel power workforce. It may thus 

be the case that jobs in renewable energy offer a pathway to a just transition for Tohoku’s fossil fuel 

power workers in particular. The large electricity, gas, heat and water workforce in Hokuriku appears 

to match well with the wind energy potential and carbon capture and storage potential in the region, 

and also the large proportion of fossil fuel and nuclear power workers in the region. In the Kita Kanto-

Koshin region north of Tokyo, by contrast, the relatively large electricity, gas, heat and water 

workforce is perhaps not matched by the potential for jobs in renewables and net-zero infrastructure. 

 

In terms of manufacturing, again in Kyushu and Hokkaido the size of the workforce may be relatively 

small in comparison to the opportunity for renewables. In Kyushu and to a lesser extent Hokkaido, the 

large proportion of steel workers (see Figure 2.6.) may mean there is an opportunity to draw on 

existing skills and infrastructure in steelmaking, and to expand the manufacturing sector, to produce 

offshore wind turbine components locally. Indeed, the Goto Offshore Wind Demonstrator in Kyushu 

and the Muroran Offshore Wind Promotion Association in Hokkaido are both placing significant 

emphasis on potential for local content in the offshore wind supply chain (Japan’s Floating Offshore 

Wind Group, 2021; Muroran Offshore Wind Industry Promotion Association, n.d.). The large 

manufacturing workforce in Tokai can be explained by the high number of vehicle plants in the region, 

especially those belonging to Toyota, where transitioning these plants to EV and FCV production may 

offer a pathway to a just transition. 

 

In the construction sector, in southern regions of Chugoku, Shikoku and Kyushu, the combination of 

high residential solar potential plus ageing housing stock means there is high opportunity for jobs in 

retrofit and new-build of energy-efficient buildings (and also, in Kyushu, installation of wind turbines). 
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This may offer a retraining just transition opportunity for Chugoku in particular, which has a high 

proportion of workers across carbon-intensive sectors (see Figure 2.6). 

 

Although the size of the nature-based jobs sector for mitigation may be small, it is nonetheless 

noteworthy that Shikoku has a large farming, forestry and fisheries workforce concomitant with its 

land- and sea-based carbon sequestration potential. In Hokkaido and to a lesser extent Kyushu, there 

is a notable nature-based jobs potential in relation to the workforce proportion. Although climate 

adaptation and resilience jobs are assessed in more depth in Section 5, these findings nevertheless 

suggest that stewardship of land- and sea-based carbon sequestration (e.g. climate-positive 

agriculture, forestry, blue carbon) may offer opportunities for land-based workers in the event of 

changes in productivity or consumption patterns. 

 

2.3. Age profiles of regional workforces 

 

Another issue to consider within just transitions for regional workforces is the age profiles of the 

labour force in carbon-intensive sectors, and in sectors where skills may be required to take 

advantages of net-zero job opportunities. Accordingly, Table 2.5. below synthesises data from the 

2020 Japan Labour Force Survey to understand what proportion of the workforce falls into the oldest 

category (over 55 years) and what proportion falls into the youngest bracket (under 25 years).  

  

Table 2.5: workforce age profiles by region in Japan (source: adapted from Japan Labour Force 

Survey) 
Region Electricity, gas, 

heat, water  

Manufactur-ing Construction Agriculture and 

forestry 

Fisheries 

 % <25 % >55 % <25 % >55 % <25 % >55 % <25 % >55 % <25 % >55 

Hokkaido ND ND 5% 19% 9% 23% 7% 13% ND ND 

Tohoku ND ~50% 7% 19% 5% 23% <3% 20% ND ND 

Minami-

Kanto 

<13% 13% 4% 18% 5% 18% <6% 18% ND ND 

Kita-Kanto-

Koshin 

<33% ~33% 7% 17% 8% 18% 4% 16% ND ND 

Hokuriku <50% <50% 9% 18% 8% 20% <11% 11% ND ND 

Tokai <25% ~25% 8% 16% 5% 18% <6% 18% <50% <50% 

Kinki <20% ~20% 6% 17% 4% 18% <5% 16% <33% 33% 

Chugoku <50% <50% 9% 16% 6% 19% <8% 15% <50% <50% 

Shikoku ND ND 7% 18% 7% 20% <8% 17& ND ND 

Kyushu <33% ~33% 9% 19% 6% 20% 3% 18% <50% ~50% 

Okinawa ND ND <25% 25% <14% 29% <50% ~50% ND ND 

Note: ND = not determinable, portion of workforce is less than 10,000 people. 
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For electricity, gas, heat and water workers, the critical point to note is that the small size of the 

workforce in comparison to other sectors makes it very difficult to draw meaningful conclusions from 

the available data. Due to this small size, extreme caution must be exercised if attempting to draw any 

conclusions about retraining or just transitions requirements for workers in this sector in Japan. 

Nevertheless, what is notable is that in Tohoku region, the data shows a sizeable portion of electricity, 

gas, heat and water workers are over 55 years old. As Tohoku also has a disproportionately large fossil 

fuel power workforce, it may therefore be possible that at least some fossil fuel power workers are in 

a position to simply retire as thermal power plants are phased out. Conversely, the older workforce 

profiles in Tohoku for the utilities and construction sectors means there may be a need to replenish 

the workforce if the region’s significant renewable energy potential is to be realised. In Hokuriku and 

Kyushu, meanwhile, the utilities workforce appears to be less skewed towards the oldest age groups. 

It is thus important that power sector workers – especially in Hokuriku where they make up a 

proportionally large share of the workforce – are able take advantage of jobs arising from regional 

renewable energy and carbon capture and storage potential.  

 

For manufacturing, Kyushu and Hokuriku’s higher share of young workers in the manufacturing sector 

may fit well with the renewable energy potential in these regions. The role of steelmaking in each 

region may give potential to secure stable low-carbon jobs for a younger manufacturing workforce 

through production of on- and offshore wind components. Conversely, the small portion of younger 

manufacturing workers in Hokkaido may lead to a future skills shortage given the region’s significant 

renewables potential. 

 

For construction, the higher portion of older workers in both Hokkaido and Tohoku may present 

problems if construction skills are required for the installation of on- and offshore wind energy 

infrastructure – albeit Hokkaido’s renewables potential may present opportunities for net-zero jobs 

for the relatively high portion of younger construction workers. In Chugoku, Shikoku and Kyushu, the 

slightly higher portion of older construction sector workers and lower portion of younger workers 

means there may be a skills requirement in order to meet these regions’ retrofitting and energ y-

efficient construction requirements. 

 

For agriculture, forestry and fisheries, across all regions the very small numbers of young people in the 

labour force are notable. A younger workforce with skills in land- and marine management may be 

required to realise nature-based mitigation in future. 

 

2.4. Inter-regional comparison 
 

Figure 2.7. below summarises the findings of the previous sections qualitatively by dividing the regions 

of Japan into four groups. 

 

The high-risk high-opportunity regions of Hokuriku, Kyushu and Tohoku are regions where workers in 

carbon-intensive sectors make up a comparatively large proportion of the workforce, but also where 

there are significant opportunities in terms of on- and offshore wind (all 3 regions); shipbuilding to 

support a hydrogen and ammonia economy (Kyushu); and carbon capture and storage (Hokuriku and 

Tohoku). In these regions, strong local content policies and support to ensure workers’ skills, acquired 

during carbon-intensive activities, remain relevant will be necessary to ensure local workforces and 

communities can take advantage of opportunities and ensure a just transition.  

 



28 
 

The low-risk high-opportunity regions of Hokkaido, Tokai and Shikoku are regions where the risks to 

the labour force are comparatively lower (although there are still notable sites of carbon-intensive 

infrastructure in each region), but where there is significant opportunity for fair and decent work in 

support of a net zero Japan. In Hokkaido, these opportunities come in the form of on- and offshore 

renewables and carbon capture and storage. In Tokai, the main opportunity is related to production 

of EVs and FCVs to support a transition from current petrol-powered vehicle production. In Shikoku,  

opportunities come from retrofit or new-build housing, in response to ageing housing stock and high 

solar PV potential, and also shipbuilding to meet hydrogen and carbon dioxide transport needs. In 

these regions (especially the more rural regions of Hokkaido and Shikoku) it may be necessary to take 

measures to ensure the workforce and new infrastructure are in place to enable the regions to take 

advantage of opportunities that arise. 

 

The high-risk low-opportunity regions of Chugoku, Kinki and Minami-Kanto are regions where there is 

a relatively high carbon-intensive workforce, and fewer immediate opportunities to offset these risks 

with net-zero jobs. In Chugoku, there is a comparatively large petrochemicals workforce, with limited 

potential for wind energy (albeit significant potential for jobs in energy efficiency via retrofit and new-

build residential housing, and opportunities for shipbuilding). In both Minami-Kanto and Kinki regions, 

the sheer numbers of people employed in fossil fuel power generation, petrochemicals and steel 

(especially Kinki) represents a challenge for a just transition, even if the workforces are not necessarily 

large in proportion to the overall regional workforce. In these regions, on- and offshore renewable 

energy and carbon dioxide storage potential is limited. For regions in this group, it may be important 

for governments and industry to consider how regional carbon-intensive industries may be 

reappropriated to provide benefits to Japan as a whole through regional cooperation. For instance, 

steel making and shipbuilding in Kinki and Chugoku may support offshore wind and hydrogen 

economies elsewhere in Japan; whereas petrochemicals and LNG imports in Chugoku and Minami-

Kanto may (if handled sensitively) support imports of hydrogen from overseas and/or domestic low-

carbon production of hydrogen and fuel ammonia. 

 

Finally, the low-risk low-opportunity regions of Kita Kanto-Koshin and Okinawa are regions where 

there is not a specific risk to the workforce, but also few identified opportunities for growth via net -

zero jobs. Kita Kanto-Koshin does however have carbon-intensive infrastructure in the form of thermal 

power and vehicle manufacturing. It is worth noting in the case of Okinawa, however, that the 

relatively small labour force size and the distinctive regional characteristics (i.e. population distributed 

across islands, each of which requires energy infrastructure and distribution) may make comparison 

with other regions challenging. In these regions, whilst there may not be a single stand-out issue that 

is faced, it is nonetheless important to develop a fuller understanding of just transition challenges that 

may be faced at the local level (and which may not readily be apparent from high-level workforce data 

alone) and to ensure that the regional workforce and infrastructure on the whole is well-suited to 

respond to locally-specific challenges.   

 

Whilst labour force statistics and estimates can give us a sense of the regions where particular 

attention may be required to enable a just transition, they cannot necessarily give us insight into the 

social and cultural impacts (both positive and negative) that are associated with carbon-intensive 

infrastructure, or into what a just transition may mean for lived experience and the lived-in local 

environment. Chapter 3 therefore works through a series of narrative case studies, in order to narrate 

what the lived experience of a just transition may mean in Japan. 
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Figure 2.7: regions of Japan according to climate job risk versus climate job opportunity  

 

2.5. Economic implications of transitions 
 

Fundamental economic implications and justice 

As one of the key drivers in the consideration of whether a transition is just or not, the economic 

implications of the shutting down of emissions-intensive industries and the concurrent opening-up of 

cleaner operations needs to be analysed. There are many perspectives and methods that could be 

applied to understanding whether a proposed pattern or targeted transition would be considered just. 

In this section, we first consider the vulnerabilities and opportunities of Japan – nationally and at the 

sub-national level – with respect to a low carbon transition. We then examine this through some 

quantitative analysis using input-output (IO) methods. 

Statistical description 

The elements that would be most directly impacted by a low-carbon transition include the 

manufactured capital (increase in renewable power plants, changes in power and gas grids, relocation 

of generation from centralised plants to small scale and residential decentralised power, decrease in 

fossil fuel power plants, etc.), economic implications (invested capital, energy price changes for 

consumers, employment changes due to closures of plants and opening of new infrastructure, and the 

flow-on impacts to other sectors that supply parts or feedstocks, or that rely on the outputs of the 

directly impacted sectors, etc.), and social impacts flowing-on from these (distribution and equitability 

of cost increases, jobs lost and gained across various skill levels, less tangible aspects of cultural 

identity associated with historical local industry, etc.). This section broadly maps some of these 

elements with the available statistical data. 

Manufactured capital 

Within the low-carbon energy transition, manufactured capital of most interest is primarily in the 

power generation sector – existing infrastructure in the form of fossil fuel power plants, nuclear power 
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plants, and the potential for installation of renewable or alternative low-carbon technologies. With 

regards to all types of power plants, there are a number of key parameters to be considered – number 

of plants; capacity of plants (kW, MW, GW); electricity generated (kWh, MWh, GWh) – all of which 

can be expressed relative to the proximate population. For renewable power plants (notably wind and 

solar), the efficiency is much lower, so that the ratio of the capacity of plants relative to the electricity 

generated is typically higher than for other power plants. The important implication of this is that 

having the same installed capacity of solar as fossil fuel power plants would not lead to the same 

electricity generated by each.  

Nationally, Japan has pursued a policy of diversifying its energy mix to include a balance of fossil, 

nuclear and renewable energy, although fossil and nuclear still dominate the installed capacity. This 

policy was prompted by the oil shocks of the 1970`s, leading to a dramatic increase in the proportion 

of nuclear, coal and gas, and a reduction of oil (McLellan, Chapman and Aoki, 2016). Renewables have 

generally lagged, but have been promoted extensively through feed-in-tarriffs (FiT) and other 

measures since the 2011 disaster. These trends can be seen in 2.8. 

 

Figure 2.8: Electricity Generation by Source (1960-2020) (IEA, 2021) 

Up until recently, the Japanese electricity supply was dominated by 10 regional vertically-integrated 

electricity companies. The liberalisation of the market, in combination with the introduction of 

support mechanisms for renewables, has led to a shift in both generation (with more mid-scale 

generators, particularly with megawatt-scale solar plants) and in retail, with a number of new players 

offering electricity supply, typically packaged with telephone or other services.  

With regards to a transition to low-carbon energy, we can consider a change to either renewables, 

nuclear or fossil fuel power with carbon capture and storage (CCS). Both renewables and CCS have a 

very strong reliance on the appropriate local conditions (climatic and geological, respectively) being 

present for their operation. Hence, solar power tends to be located in sunnier areas, wind power in 

areas with constant high winds, and CCS is undertaken in areas close to suitable geological storage 

(depleted oil and gas reservoirs, deep aquifers, etc.). Fossil fuel thermal power stations are more 

flexible in their location, with the main requirement being available cooling water (from rivers or the 
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ocean). Nuclear power offers its own set of challenges, with strict rules on the geologic stability and 

height above predicted tsunami levels being reinforced since the 2011 disaster and subsequent 

Fukushima accident. It is typically considered that the priority location for building new nuclear power 

stations is in close proximity to existing ones (Loewenthal, McLellan and Tezuka, 2017).  

In terms of fossil fuelled thermal power plants, the top 10 prefectures in terms of the number of plants 

are shown in Table 2.6. It is apparent that Tokyo in particular has a lot of smaller plants, likely to be 

gas or oil-based plants, whereas Aichi, Chiba and Kanagawa have much larger plants in their fleets. 

The number and size of plants is relevant to a number of social and economic indicators, primarily the 

number of employees (in total, larger for a larger plant, though smaller as a ratio of capacity generally), 

the amount of electricity generated locally (which may have some price implications, but also has flow-

on impacts for the attraction of manufacturing industries). The specific age, operating hours and 

pollution control technology will also relate to the effects that thermal power plants have on the 

surrounding environment and people`s health (Chapman, McLellan and Tezuka, 2018). 

Table 2.6: Fossil fuel thermal power plants and total capacity by prefecture (top 10 in number of plants) 

Prefecture Number Capacity 

Tokyo 36  2,608,700 

Hokkaido 34  6,362,530 

Kagoshima 29  1,302,090 

Kanagawa 27  15,914,460 

Fukuoka 26  4,646,116 

Okinawa 26  2,469,080 

Chiba 23  19,997,938 

Hyogo 21  9,341,880 

Osaka 21  5,601,655 

Aichi 20  17,512,830 

 

With regards to renewable power plants, wind power is highly concentrated (37% of the total capacity) 

in the three northernmost prefectures of Hokkaido, Aomori and Akita, while greater than 70% of the 

capacity is in the top 10 prefectures. Appropriate wind speeds, as well as the availability of land or 

offshore territory that is sufficiently isolated from local communities are typically factors involved in 

the location of wind farms. Solar power is more evenly distributed, with 28% in the top 4 prefectures 

(Fukushima, Ibaraki, Okayama and Hokkaido) and only 55% in the top 10 prefectures. The seven 

prefectures of Kyushu as a whole have 18% of solar, 13% of wind and around half of geothermal energy 

generation in the country. The determining factors for these solar installations are largely the 

availability of appropriate land, and in the specific case of Fukushima, additional incentives from the 

government. In some areas (Kyushu notably), the increase of variable renewable energy (VRE) in 

recent years has led to curtailment, due to the insufficient demand, lack of storage capacity and also 

the insufficient capacity to export from one region of the country to the next, all of which require 

solutions to make an effective transition (Knuepfer, Esteban and Shibayama, 2020).  

These various issues of local extant capacity, coupled with future potential for new installation lead to 

the need to evaluate transitions on a sub-national level. 
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Input-output analysis to support a just transition 

Input-output assessment is an established technique used to examine the relative influence of 

different sectors of the economy, and associated with trade between countries and regions, both 

direct and indirect / induced economic flows. IO tables represent the flows (in monetary value) of 

goods and services between sectors of the economy (the inputs to one sector as outputs from 

another). In Japan, there are IO tables for each prefecture, as well as nationally. While IO analysis is 

briefly described below, there is a wide literature that describes its methods and limitations (Tang et 

al., 2016). In this case, a selection of key prefectures within Japan, as well as the national situation, 

were considered for examination. Hokkaido and the prefectures of Kyushu were selected based on 

their current and future renewable generation potential,  existing fossil fuel infrastructure, as well as 

their long history in the extraction and utilisation of coal, as being useful examples of regions that 

could present challenges and opportunities for just low-carbon transitions. We aim to test initially the 

impact of a reduction in carbon intensive sectors, to see the relative changes to the remaining sectors 

of the economy. 

Based on the IO table of the target regions, the economic impact of the change in output of the target 

industries is analyzed by making assumptions about the sectors' production change. Then the energy 

structure evolution in the focus regions between 2016 and 2020 are compared. The IO analysis gives 

the indirect (flow-on) effects of a change in a specific sector, as shown in Figure 2. 

The latest available IO table (2015) of all prefectures in the Kyushu area except Okinawa (Fukuoka, 

Kumamoto, Kagoshima, Miyazaki, Nagasaki, Saga, Oita), Hokkaido, Fukushima, Fukui. The national 

level IO table with integrated VRE sectors that was previously developed by others (Nakano and 

Washizu, 2022) was also utilised. The results for Fukuoka, Hokkaido and the national situation are 

presented in the following section. 

Analyzing the industry structure characteristics of each region, then assuming a decrease in output of 

fossil fuel-related industries, high-emissions industries and an increase in output of VRE industries, the 

impact of specified changes on sectoral production and employment in all industries was calculated, 

also drawing on previous research (MATUMOTO and HONDO, 2011). General equations utilised are 

provided at the end of the chapter. The detailed assumptions are shown in Table 1.7, but in general 

we considered the effect of a 20% reduction in carbon-intensive industries (Petroleum refinery 

products; Coal products; Cement and cement products; Pig iron and crude steel; Steel products; Coal 

mining, crude petroleum and natural gas;) as well as a decrease in electricity generation by 20%, which 

is used as a tentative proxy for decentralised energy generation (residential rooftops, etc. which often 

appears in the electricity system as a decrease in demand). 

The changes in power generation and installed capacity in Hokkaido and Kyushu in 2016 and 2020 are 

collected and compiled, then compared with the results of the IO analysis.  
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Table 1.7: Assumptions and sectors evaluated in the I-O analysis 

Sectors considered Prefectural level analysis National analysis with VRE Assumed 

Change 
relative to 
2015 

6 high emission 
industry sectors 

Coal mining, crude petroleum and 
natural gas; 
Petroleum refinery products 

Coal products; 
Cement and cement products; 
Pig iron and crude steel; 

Steel products 

Same as prefectural analysis - 20% 

1 energy sector Electricity N/A - 20% 

3 energy-related 
manufacturing and 

construction sectors 

N/A Photovoltaic Module; 
Residential PV equipment & 

construction; 
Mega PV equipment & 
construction 

+ 100% 

4 energy generation 

sectors 

N/A Thermal electricity - 20% 

N/A Business PV generation 

(residential); 
Business PV generation (Mega-
solar); 

Private PV generation (all) 

+ 100% 

2 service sectors N/A Machine repair (Residential); 
Machine repair (Mega) 

+ 100% 

Figure 1.9: Process of IO analysis 



34 
 

Input-Output Results of Economic Implications 

Influence and sensitivity are characteristics that can be used to consider the overall importance of 

certain sectors of the economy relative to the remainder of the economy, and their dependence on 

the other sectors. Influence and sensitivity are defined as: 

Influence: The changes in output of other sectors due to the change of one unit output in sector i. A 

value greater than 1 means that the sector has higher influence on other sectors.  

Sensitivity: The amount of output needing to be produced in sector i due to a change of one unit of 

output in all the other sectors. A value greater than 1 means that the sector is vulnerable 

to influence from other sectors. 

For each of the graphs below (Figure 2.11, Figure 2.12, Figure 2.13), the different quadrants can be 

interpreted as shown in Figure 2.10. The high-emissions sectors are highlighted in red, while the 

bounding sectors are labelled in full. 

 

Figure 2.10: Characteristics of the quadrants in the influence-sensitivity analysis 

 

Figure 2.11: Influence and sensitivity of sectors of the economy in Fukuoka prefecture 
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Figure 2.12: Influence and sensitivity of sectors of the economy in Hokkaido prefecture  

 

Figure 2.13: Influence and sensitivity of sectors of the economy of Japan with the inclusion of VRE 

The electricity sector is seen to be sensitive to other sectors – naturally, as it is a derived demand that 

is typically produced in line with the shifts in demand of other sectors. In different regions, it may be 

slightly above or below 1 with regards to influence. Steel products and production are generally found 

in quadrant 1 – being sensitive to demand from other sectors, but also strongly influencing other 

sectors. Cement industries tend to be less sensitive to other sectors, but in both Hokkaido and Fukuoka 

show a somewhat strong influence on other sectors, whereas the influence is weak on the national 

scale. This difference between steel and cement may reflect the amount of exports (steel ~30%, 

cement ~10% of production) as well as the difference in unit price and the use in value adding sectors 

domestically. Domestic cement consumption is somewhat limited in its usage – almost entirely for 

construction of various infrastructures – which is unlikely to be significantly changing over time. 

The Commerce sector and the Miscellaneous business services sector are in the second quadrant 

which has the highest sensitivity among all the other sectors. Therefore, if changes occur in the high 

emissions sectors, these sectors will incur a large impact.  
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Fossil-fuel-related sectors such as the Coal products sector, Coal mining, crude petroleum and natural 

gas sector are in the third quadrant, which means they are relatively independent, insensitive to the 

influence from other sectors and have less influence on other sectors. Although the changes that  

happen are more limited to themselves, it means that the impact is relatively less, not trivial. On the 

other hand, the Petroleum refinery products sector is more sensitive to the changes of others and has 

less influence. Like electricity, petroleum is a derived demand, mostly from transportation. The 

electrification of road transport could be expected to impact petroleum refineries significantly.  

Impact of changes to high-emitting sectors 

The reduction of output in high-emitting sectors that could come from a policy of greenhouse gas 

mitigation by closure of plants (rather than by technological improvement that enables those plants 

to remain operating) can be modelled as a reduction in the demand from those sectors on the rest of 

the economy. In response to these changes, we can see what the corresponding (flow-on) effects in 

the different focus regions` economies might be. The results for production and employment (job) 

changes corresponding to the assumptions applied in Table 1.7 are shown in Table 2.8. (Hokkaido), 

Table 2.9. (Fukuoka) and Table 2.10. (National). While the high-emitting sectors themselves are highly 

impacted, commerce and services, road transport and vehicle maintenance all have significant flow-

on impacts.  

Figure 2.14 and Figure 2.15 then further present the percentage change in employment across all 

sectors in Hokkaido and Fukuoka respectively. These indicate that the combined 20% reduction across 

each of the selected high-emissions sectors leads to an overall greater impact (>20% reduction) in the 

coal and iron sector workforces, and less impact for other sectors. Outside of those sectors, 

miscellaneous mining and recycling sectors have the largest induced job losses. The result for the 

recycling sector is logical, as the sector deals with a large amount of scrap metal that is process ed to 

the steel industry, as well as consuming a not-insignificant amount of energy, and relying on a large 

amount of labor for separation of waste streams. In absolute figures, these reductions (which are only 

part of the way towards a carbon neutral society), could lead to a decrease in employment of 12,000 

jobs in Hokkaido, 11,000 in Fukuoka, and nationwide 192,000 lost jobs, even with the expansion of 

renewable energy and its support sectors. This type of information is important for the development 

of policies that can creatively produce alternative, more positive outcomes.  
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Table 2.8.: Major changes associated with changes in the high-carbon intensity sectors in Hokkaido (105 sectors) 

Top 10 Production Changes [Million JPY] Top 10 Job Changes [People] 

('Electricity', -177416.2) ('Electricity', -1886.0) 

('Pig iron and crude steel', -138627.0) ('Miscellaneous business services', -1583.0) 

('Petroleum refinery products', -112571.2) ('Commerce', -1581.0) 

('Steel products', -30407.4) ('Road transport', -715.0) 

('Cement and cement products', -20751.2) ('Cement and cement products', -672.0) 

('Commerce', -13091.1) ('Pig iron and crude steel', -539.0) 

('Miscellaneous business services', -13002.1) ('Motor vehicle maintenance and machine repair services', -
424.0) 

('Coal products', -12257.4) ('Finance and insurance', -419.0) 

('Motor vehicle maintenance and machine repair services', -

10607.4) 

('Miscellaneous mining industry', -410.0) 

('Miscellaneous mining industry', -8643.9) ('Eating and drinking services', -329.0) 

Table 2.9.: Major changes associated with changes in the high-carbon intensity sectors in Fukuoka (106 sectors) 

Top 10 Production Changes [Million JPY]  Top 10 Job Changes [People]  

('Pig iron and crude steel', -148523.2) ('Electricity', -1506.0) 

('Steel products', -138210.7) ('Miscellaneous business services', -1230.0) 

('Electricity', -115356.94) ('Commerce', -1182.0) 

('Coal products', -30432.8) ('Cement and cement products', -878.0) 

('Cement and cement products', -28262.09) ('Road transport', -786.0) 

('Commerce', -10340.7) ('Steel products', -784.0) 

('Miscellaneous business services', -8018.4) ('Pig iron and crude steel', -514.0) 

('Finance and insurance', -6505.1) ('Motor vehicle maintenance and machine repair 

services', -451.0) 

('Road transport', -6019.6) ('Eating and drinking services', -398.0) 

('Motor vehicle maintenance and machine repair services', 

-5906.3) 

('Finance and insurance', -335.0) 

Table 2.10: Major changes associated with changes in the high-carbon intensity sectors and variable renewable energy 

sectors at the national level (153 sectors) 

 

Top 10 Production Changes [Million JPY] Top 10 Job Changes [People] 

('Pig iron and crude steel', -4760992.1) ('Commercial Thermal Power Generation', -38204.0) 

('Commercial Thermal Power Generation', -3517498.6) ('Cement and cement products', -24143.0) 

('Steel products', -3071971.9) ('Steel products', -22884.0) 

('Petroleum refinery products', -2820842.8) ('Road transport (except self-transport)', -20127.0) 

('Mega PV equipment & construction', 2737509.2) ('Miscellaneous business services', -18812.0) 

('Photovoltaic Module', 925892.5) ('Pig iron and crude steel', -17689.0) 

('Power Transmission and Distribution', -862617.2) ('Mega PV equipment & construction', 15878.0) 

('Cement and cement products', -577526.6) ('Electrical devices and parts', 14334.0) 

('Coal products', -576140.8) ('Commerce', -13924.0) 

('Electrical devices and parts', 380583.9) ('Power Transmission and Distribution', -9369.0) 
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Figure 2.14: Percentage induced change in employment by sector Hokkaido under the specified reduction in carbon -

intensive sectors 
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Figure 2.15: Percentage induced change in employment by sector Fukuoka under the specified reduction in carbon-

intensive sectors 

 

 



40 
 

3. SURVEYS 
 

3.1. Public awareness of and attitudes to a just transition 

 
In January 2022, a nationally representative survey (utilizing a quota sample based on prefecture of 

residence) of 6,000 people in Japan was undertaken. The aim of the survey was to uncover the national 

and local level understanding of a ‘Just Transition’,  and to clarify the demographic, preference and 

experience-based factors which impact this understanding and opinions surrounding the energy 

transition. The survey consisted of 24 questions and demographic data and was undertaken online via 

an internet survey company. The list of questions in Japanese and English are detailed in the Methods 

Appendix. Questions were designed to elicit knowledge or opinions on a four-point scale, and 

preferences using a five-point Likert scale to aid with statistical analysis. 

Key findings of the survey are summarized below: 

 

Demographics 

 

The average length of residence in a prefecture was 29.7 years versus an average age of approximately 

50 years. Most people lived in detached homes (58.6%), followed by apartments (39.8%), with the 

majority of respondents owning their own home (68.8%), followed by renters (28.8%). In terms of 

employment, 52.3% of respondents worked full time (>8 hours per day), with 13.7% part time workers, 

10.9% homemakers and 13.8% unemployed. Twenty employment industries were reported, with large 

portions of respondents working in manufacturing (16.4%), retail (10.8%) and service industries 

(10.6%). Educational achievement was high with 98.1% of respondents proceeding beyond 

compulsory education (junior high level), 28.7% to high school level, 13.1% attending trade college, 

9.2% achieving a 2-year university diploma, 42.6% achieving a bachelor’s degree, and 4.6% achieving 

graduate school level qualifications. Figure 3.1. summarizes the housing, employment and educational 

demographic findings. 

Type of Home Ownership or Rental Situation 

  
Employment Type Educational Achievement 

 
 

Figure 3.1. Summary of Housing, Employment and Educational Outcomes (n=6,000) 
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Knowledge-based Responses 

Knowledge of the concept of a just transition was very low, with just 3.8% of respondents knowing 

the concept well, or simply knowing the concept. A further 16.4% had heard of a just transition, while 

79.8% of respondent had never hear of the concept before. 

Of those who expressed some knowledge or had heard of the concept, most knew about it from the 

internet (51.7%) or from the news (46.8%), with a smaller fraction (9.3%) hearing about the just 

transition from family or friends (Figure 3.2). 

 

Knowledge of the ‘Just Transition’ concept Source of knowledge 

 
 

Figure 3.2. Just transition concept knowledge (n=6,000), and knowledge source (n=1210) 

 

When considering knowledge of the just transition from a regional or prefectural perspective, two key 

findings were clarified. First, the Kansai region had the highest overall knowledge of a just transition, 

while standouts within regions included Fukushima in the Tohoku region and Wakayama in the Kansai 

Region (Figure 3.3). We assume that enhanced awareness in Fukushima state may be related to the 

great eastern Japanese earthquake and subsequent nuclear disaster, while for Kansai, the 

establishment of the Kyoto Protocol in Kyoto, as well as a recent G20 summit held in Osaka, both 

located in the Kansai Region. 

 

(a) 
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Figure 3.3. Estimated means of just transition awareness with 95% confidence intervals for 
(a) Regions, and (b) States of Japan 

 

Further in terms of knowledge of the just transition concept, age, gender, housing situation, education 

and employment status were all significantly related, with younger people, men, people who live in 

apartments, students and full-time employees and university and graduate school attendees 

displaying a higher level of knowledge than their respective peers. In terms of individual knowledge 

of the just transition concept, multivariate analysis identified that the length of living in the prefecture 

was significant, as was age, i.e., young people were more aware, along with educational attainment 

(bivariate and multivariate statistical outcomes are detailed in Appendix B).  

Knowledge of generation technologies was also tested, including renewable, nuclear and fossil fuel 

options, and emerging technologies such as carbon capture and storage (CCS), hydrogen fired 

electricity and bioenergy with CCS (BECCS). In addition to energy generation technologies, we also 

enquired about respondent’s level of knowledge about energy policies and organizations. Level of 

knowledge about energy generation and policy is summarized in Figure 3.4. 

 

 

(b) 

(a) 
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Figure 3.4. (a) Knowledge of energy generation technologies and (b) Energy policies and 
organizations (n=6,000) 

 

Here we note that more established renewable energy types were better well known than emerging 

technologies such as CCS, BECCS and hydrogen to a smaller degree. For energy policies and 

organizations, the SDGs, Kyoto Protocol and Paris Agreement were relatively well known, however 

knowledge of individually nationally derived contributions (INDC) and state level renewable portfolios 

(RPS) were not well known. 

 

Preference-based Responses 

Building on respondent’s knowledge, we investigate preferences toward energy policy, considering 

the importance of environmental protection, climate change response, limited resource management, 

a healthy economy, a convenient lifestyle, a resilient energy system, a safe energy system, and social 

equity concerns, with survey results detailed in Figure 3.5. 

 
Figure 3.5. Importance of energy policy and lifestyle factors (n=6,000) 

 

Climate change response and a safe energy system garnered the highest percentage of very and most 

important responses, with lifestyle convenience and social equity having relatively lower reported 

levels of importance. 

Utilizing multivariate analysis, the significant influencers of importance among length of living in the 

prefecture, age, gender, region and education level were investigated. For environmental protection, 

importance was significantly related with age, i.e., increased with age, was generally more important 

to female respondents (as was the case for all factors tested), and regionally considered less important 

in Kanto, Kansai and Chubu. For climate change response and limited resource management, older 

people were more concerned while people in Kansai were less concerned. For a healthy economy, the 

effect of age and gender was less pronounced, and no significant regional variation was detected, 

(b) 
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however education level was statistically related with high school level and graduate school level 

respondents demonstrating the highest level of reported importance. For convenient lifestyle, only 

gender and education played a role, while for a resilient or safe energy system, increased age meant 

increased importance, with increased education only increasing the perceived importance of a 

resilient energy system. Finally, for social equity, significant importance variation was only found for 

the oldest age group (66 or over), and a reduction in importance was identified for the regions of 

Kansai, Chugoku and Shikoku. Multivariate statistics are detailed for each policy factor in Appendix C. 

Next, a series of questions were asked specific to the energy transition, seeking to elicit preferences, 

trade-offs and expectations. In terms of moving away from a fossil fuel-based energy system, we asked 

four questions, beginning with whose opinion we should consider. Respondents identified research 

institutes or thinktanks as their number one response (42.6%) of respondents, with household energy 

user’s opinions considered second most important overall (40.3%). Environmental organizations and 

Energy company’s opinions were also considered important to 31.3% and 29.5% of respondents 

respectively. Considering whose profits we should prioritize when moving away from fossil fuels, 

respondents overwhelmingly responded that we should not prioritize any one group’s profits (46.6%), 

while 32.2% felt that energy consumers, the general public should be prioritized (32.2%). In terms of 

socio-economic status, low-income earners were considered in need of most support when moving 

away from fossil fuels (44.4%) followed by households with children (28.2%). The last question in this 

series investigated which generation we should prioritize when moving away from fossil fuels. 

Respondents’ identified children, the coming generation as the priority (60.1%), followed by the 

current generation (28.4%). Response rates for moving away from fossil fuel questions are detailed in 

Figure 3.6. 

 

 

 

 

 

 
Figure 3.6. Moving away from fossil fuels: (a) Whose opinion we should consider, (b) whose 
profit we should prioritize, (c) which socio-economic groups should we prioritize, (d) which 
generation should we prioritize (n=6,000) 

 

Considering trade-offs, we investigated the desired source of investment to enable the deployment 

of new energy infrastructure to support the energy transition. The highest response suggested that 

investment costs be recovered from taxes at 34.5% followed by roughly equal support for investment 

to come from energy generators (25.1%) and large industry (25.0%).  

Further, understanding that an energy transition will inevitably lead to job losses in incumbent 

industries, we asked respondents about their views on which job losses they would find acceptable 

(multiple responses were accepted here). A difficult question, receiving a majority response (54.2%) 

(a) 

(b) 

(c) 

(d) 



45 
 

of ‘I am not considering this issue currently’. The next most popular responses were domestic 

extractive industry workers (28.4%) and domestic nuclear workers (24.9%).  

Considering personal actions to engender a sustainable, just transition by the year 2050, respondents 

considered installing solar PV (26.3%), buying a fuel cell vehicle (28.7%) or changing to a renewable-

rich energy plan (23.9%) as their most probable personal contribution(s). Interestingly, 23.6% of 

respondents did not want to take any personal action. 

Regional actions which were considered reasonable to engender a just transition included installing 

solar PV generation plant in their home state (41.2%) or their hometown (33.3%), followed by wind 

power at the state level (34.1%). 29.5% of respondents did not want to take action at the regional or 

local level. Trade-off and action toward a just transition responses are summarized in Figure 3.7. 

 

 
 

 

 

 
Figure 3.7. Trade off and personal actions toward a just transition: (a) source of new energy 
infrastructure investment, (b) acceptable job loss industries, (c) personal actions, (d) 
acceptable local and state level actions (n=6,000) 

 

The final aspect investigated in the survey was to identify what people expected to gain from a just 

transition, with multiple responses accepted. Over half of respondents expected their health 

outcomes to improve through an improved environment (52.3%) while 44.1% of respondents 

identified an expectation of reduced disasters. 42.2% of respondents hoped for lower energy prices 

and 40.3% of respondents wanted to maintain their standard of living. All responses are summarized 

in Figure 3.8. 

 

 
Figure 3.8. Desired outcomes of a just transition in Japan (n=6,000) 
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3.2. Hydrogen and the just transition 
 

For a resource-poor country, Japan built the world's third-largest economy on carbon-intensive 

industries powered by imported oil, gas, and coal, and many people are employed in these sectors. 

However, recent concerns over climate change have inadvertent encouraged countries to adopt 

cleaner solutions. Likewise, Japan has committed to realizing carbon neutrality by 2050. The Japanese 

government has been investing steadily in clean technology such as hydrogen energy to achieve this 

ambitious goal. Japan's massive investment in hydrogen energy is not just addressing global climate 

change but aimed at positioning the resource-poor nation as a world leader in the green economy. An 

economy with low carbon-intensive energy sectors, energy-efficient homes, and clean transportation 

is ideal but needs to be affordable for everyone. The just transition envisions a fossil-free economy in 

our future, but one that is inclusive and fair, where no one is left behind. Policies must be carefully 

drafted not to worsen social and economic inequality since society's less -economically-advantaged 

are the most vulnerable during an energy transition. In this case study, a community survey was 

conducted to analyze the current attitude of Japanese society towards the realization of a hydrogen 

economy. It is crucial to understand the needs and opinions of all members of society to create a space 

for a broad democratic input to policymaking. At the same time, the hydrogen economy itself, and 

people`s opinions towards the specific configurations that it might take, are important to clarifying 

what a just transition to hydrogen might look like. 

This survey was conducted via a web-platform between March 20-23rd, 2022. The basic demographic 

data is shown in Table 3.1. Due to the short time period between the finalization of the survey and 

the writing of this report, only headline data are presented. It should also be noted that in the past it 

has been demonstrated that most such surveys in Japan prove to have a fairly unvarying distribution 

of results across the country, unless a very high level of granularity is applied (i.e. very local areas 

considered). 

In order to better-gauge the preference with regards to the broader energy mix, respondents were 

asked to specify their preferred mix of renewables, nuclear and fossil fuels (Table 3.2). This data can 

also be used to consider the level of decarbonisation, the energy security implications and the cost 

flow-on to consumers of the preferred mix. It can be seen that the preferred mix (averaged across all 

respondents) would be made-up of 56% renewables, with the rest split almost evenly between nuclear 

and fossil fuels. 
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Table 3.1: Socio-Demographic Make-up of the Survey respondents 

 

 

Table 3.2: Public preference for energy mix 

What do you think is the best energy mix to produce 

electricity 
  

 
 

Total Average 

1 Renewable Energy (2880) 56.53 

2 Nuclear Energy (2880) 21.10 

3 Fossil Fuels (2880) 22.36 

 

Table 3. shows the respondents priorities with regards to selected Sustainable Development Goals 

(SDGs), which was used as a first point to understand the general preference towards fairness and the 

immediacy of a variety of social, economic and environmental issues. Overall, the following were 

ranked highest: 

1. No Poverty  

2. Climate Action  

3. Good Health and Wellbeing  

4. Zero Hunger 

5. Peace, Justice, and Strong Institutions  

44.9:55.1

42.8

14.7

22.8

30.0

29.7

2.8

3.5

6.5

35.1

16.3

18.1

6.6

3.4

10.5

2.5

29.8

15.6

10.4

37.2

3.8

0.7

36.0

21.5

13.3

8.2

4.4

3.4

13.2

Age Distribution (%)

Regional Distribution (%)

Education (%)

Personal Income (millions yen, %)

Kanto

Tohoku

Hokkaido

Male:Female Ratio (%)

Mean of Age

40-49

30-39

18-29

50-59

Kyushu

Shikoku

Chugoku

Kansai

Chubu

Demographic of respondents (N=2880)

Middle School

Vocational School

Unknown

Above 10

8-10

6-8

4-6

2-4

0-2

Others

Graduate School

Undergraduate School
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The latter of these may be particularly prioritized at the moment due to the invasion of Ukraine by 

Russia. 

“Affordable and clean energy” and “Decent work and economic growth” follow these. From the 

perspective of a just transition to low carbon energy, the prevention of poverty (domestic and global) 

and the reduction of emissions are vital components that are also prioritized by the respondents. 

 

 

 

 

 

 

 

It is a problem
A bit of  

problem
Can t say either

Not a 
problem

Not a problem at all

Widespread use of FCV

People in my community use residential fuel cell

Hydrogen storage tank is built in your community

Hydrogen pipeline is built in your community

Gas station in your community sell hydrogen

Hydrogen station is built in your community

Fuel cell buses are introduced in your community

 

Figure 3.9: Public Acceptance Level of Hydrogen Technology and Infrastructure 

Figure 3.9. shows that (as per previous studies) hydrogen and its infrastructure are relatively unknown, 

so there are many respondents who do not feel that they have enough information to decide a 

preference for the various infrastructure types. However, in general it might be argued that there are 

more positive than negative responses. 

 

 

 

 

Please rank the three SDG goals most important to you 

1 2 3 4 5 6 7 8 9 10 11 12 13 14

No 
Poverty

Zero 
Hunger

Climate 
Action

Quality 
Educatio
n

Decent 
Work and 
Economic 
Growth

Life on 
Land

Affordab
le And 
Clean 
Energy

Good 
Health 
And Well-
Being

Responsi
ble 
Consumpt
ion And 
Producti
on

Gender 
Equality

Reduced 
Inequali
ties

Clear 
Water 
And 
Sanitati
on

Life 
Below 
Water

Peace, 
Justice 
And 
Strong 
Institut
ions

1st (2880) 653 317 440 96 151 46 167 377 69 40 89 96 78 261
2nd (2880) 277 442 267 168 172 146 234 268 103 71 204 145 201 182
3rd (2880) 219 160 360 169 182 127 230 287 131 105 206 182 217 305

Total 1149 919 1067 433 505 319 631 932 303 216 499 423 496 748

Table 2: Ranking of the most important of selected SDGs 
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43.4

16.1

14.8

40.5

68.8

60.8

15.8

27.9

12.0

0% 20% 40% 60% 80% 100%

天然ガス

原子力

石炭

大気から集める

電気で水電解（自然エネルギーで発電）

電気で水電解（化石燃料で発電）

石油

バイオマス・排水

産業廃棄物

Please select the three largest production methods of hydrogen currently

(n=2880)

Natural Gas

Nuclear Energy

Coal

Collected from 
Atmosphere

               Electrolysis (Renewable resources)

Electrolysis (Fossil Fuel resources)

Oil

Biomass / Wastewater

Industry Waste

 

Figure 3.10: Public Image of Hydrogen Production 

However, it is also clear that the general consumer does not have an accurate image of hydrogen – 

Figure 3.10 indicates that most believe hydrogen is produced largely from electrolysis, whereas in 

reality it is mostly produced from natural gas and coal.  

 

Table 3.4: Respondents opinion on the cost of hydrogen relative to income 

 

Table. indicates that people believe that hydrogen technology is too expensive. This is regardless of 

income level. While this is not based on their own personal experience of purchasing or operating a 

vehicle, it can also be factored in to future consideration of a just hydrogen economy transition.  

 

Table 3.3. further indicates that people are more likely to consider hybrid, electric or conventional 

vehicles than hydrogen fuel cell vehicles. This needs to be further investigated with regards to the 

Question: What do you think of a society that uses Hydrogen?

Answer: Hydrogen Technology is too expensive at this time

Total

Total (2880) (1036) (619) (383) (235) (128) (37) (41) (13) (7) (369)

Disagree 68 24 18 6 7 4 0 0 1 0 8

Least Agree 162 45 41 27 12 13 2 2 0 0 20

Can’t say either 1329 498 301 157 70 53 9 12 2 2 216

Agree 777 300 154 97 86 30 18 15 5 1 69

Strongly Agree 544 169 105 96 60 28 8 12 5 4 56

Personal Income

Below 2 

million

2-4 

million

4-6 

million

6-8 

million

8-10 

million

10-12 

million

12-15 

million

15-20 

million

Above 

20 

million

Unkown
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causes, but is likely to have underlying assumptions of cost as well as the unfamiliarity and lack of 

infrastructure. 

 

Table 3.3: Intention to purchase a hydrogen vehicle 

 

With regards to a hydrogen economy and the just transition, these initial data indicate that 

environmental issues and concerns about the cost of an unknown technology (hydrogen) are 

uppermost in consumers’ minds. This information can be used to develop targeted policy if a hydrogen 

economy is truly considered as a preferable future energy vision. 

 

  

Question: When you buy or replace a car, what type of car will you choose?

Total

Total (2880) (1036) (619) (383) (235) (128) (37) (41) (13) (7) (369)

ICE vehicle 1135 399 264 171 101 43 14 13 7 0 117

Electric Vehicle 715 240 150 108 72 33 13 16 2 5 74

Hybrid Vehicle 1303 410 257 220 143 79 22 24 10 4 130

Fuel Cell Vehicle 207 50 38 42 33 10 2 6 3 2 19

Rental Vehicle 122 38 29 12 14 7 4 3 1 0 14

Public Transportation 222 83 52 22 19 7 3 2 1 0 33

Not considering buying a vehicle 696 309 145 47 30 19 4 5 0 2 131

Below 2 

million

2-4 

million

4-6 

million

6-8 

million

8-10 

million

10-12 

million

12-15 

million

15-20 

million

Above 

20 

million

Unkown

Personal Income
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4: PLACE-BASED APPROACH TO JUST TRANSITIONS 
 

 
Section 2 outlined where relative opportunities and challenges may lie at a regional level for a just 

transition in Japan, with emphasis on where current carbon-intensive infrastructure and labour forces 

may be located in relation to where opportunities may arise. However, what regional statistics cannot 

illustrate are the place-based aspects of just transitions. It is acknowledged globally that as well as 

affecting labour forces and local economies, transitions away from carbon-intensive activity can have 

profound implications on the lived environment, and on people’s sense of place and identity (e.g. Cha, 

2020; Mallach et al., 2017; Weller, 2019). These are factors which are not readily quantifiable, but 

nonetheless can have significant impacts on communities. The aim of this Section is therefore to 

illustrate communities which have experienced, or are experiencing, a transition away from carbon-

intensive activity in Japan, and to outline the contours of the issues faced and solutions adopted.  

 

The case studies are Yubari in central Hokkaido, Iwaki on Japan’s north-east coast, Muroran on the 

southern Hokkaido coast, and Minamata and Kitakyushu on the west and north of the southern island 

of Kyushu. The reason for choosing these case studies is as follows. Yubari offers a historical example 

of a rapid but un-managed transition away from fossil fuel activity (coal mining) with significant 

negative consequences for the local economy and workforce. Iwaki offers a historical example of a 

managed transition away from fossil fuel activity (coal mining) which largely avoided negative 

consequences for the local economy. Muroran offers a contemporary example of a carbon-intensive 

municipality (in this case steel-making) that is pro-actively taking leadership in trying to initiate a just 

transition for its workforce and economy against a backdrop of demographic change (ageing and 

declining population) reflective of the issues seen across Japan more widely.  Minamata and 

Kitakyushu are both historical and analogous cases of how local communities have faced injustice as 

a result of environmentally polluting industries, and of the steps that may be taken to put right 

environmental and social damages caused by industries in the longer term. The case studies thus cover 

two historical cases of local implications of energy transitions – one successful and one perhaps less 

successful – as well as a contemporary example of a localised transition in response to Japan’s 

national-level climate imperatives and also two historical analogues of justice issues relating to 

environmental change at the local level in Japan. 

• Case studies of localities which have faced, or are facing, challenges relating to a just 

transition: Yubari; Iwaki; Muroran; Minamata; and Kitakyushu. 

• Yubari in Hokkaido illustrates the impacts on the lived environment that can arise from a 

rapid shift away from fossil fuel-based industries, but also the role that community 

organisations can play in fostering social interaction and sustaining a sense of identity;  

• Iwaki in Fukushima gives a historical example of how coordination across sectors, local 

government reorganisation and forward planning can enable a smooth transition of a 

carbon-intensive workforce; 

• Muroran in Hokkaido illustrates how collaboration between different industrial sectors 

and local governments may help a carbon-intensive municipality to repurpose its 

infrastructure and skills base as a force for good; 

• Minamata and Kitakyushu represent localities which have historically been sites of 

environmental justice contestations within Japan, but which have made efforts recently 

to redress environmental and social harms and to promote sustainable practices.  
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4.1. Case Study 1: Yubari, Hokkaido 

 

 
 

Geography and environmental characteristics 

 

Yubari is located in Sorachi Subprefecture in the centre of Hokka ido, Japan’s northernmost island (see 

Figs 4.1. and 4.2.). The city developed along the Yubari River and its tributaries, and is located on the 

Ishikari coalfield. Yubari is bounded by mountains to the west and east. To the east, there is also Lake 

Shuparo – created artificially by the construction of the Shuparo Dam – and Mt. Yubari. In common 

with Hokkaido, Yubari experiences significant snowfall in winter, although levels of snowfall have been 

markedly lower in recent years as a result of climate change. The area in which Yubari is located is also 

seeing changes in ecology and biodiversity which are linked to climate change (as well as a longer-

term decline in predators), such as expansion of bamboo grasses and deer populations.  

 
Figure 4.1: location of Yubari within Hokkaido (source: World Topographic Map and d-maps.com) 

• Yubari is often considered a ‘classic’ case of why a place-based transition matters in Japan 
within scholarly literature and international media reporting on energy matters within 

Japan; 

• Urban planning responses to the legacy of carbon-intensive activity on the built and lived 

environment are an important enabler for a just transition; 

• Civil society organisations have an important role in sustaining community resilience and 

enabling community learning in the post-fossil fuel transition. 
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Figure 4.2: key locations within Yubari (source: adapted from World Topographic Map and Google 

maps) 

 

Industrial history and current status 

 

Through the earlier part of the 20th Century, Yubari was one of Japan’s major coal-mining regions, the 

population of the city reaching approximately 120,000 people by the 1960s. However, broader shifts 

in Japan’s energy mix away from coal and towards oil, gas and nuclear power (with coal for  thermal 

power increasingly being imported from overseas) led to the gradual closure of the city’s mines. The 

last mine closed in the early 1990s. Many mine workers had come from elsewhere in Japan to work in 

the coal industry, and hence moved elsewhere to seek other opportunities once the mines closed 

rather than remaining in Yubari. Subsequent attempts to replace the major employment provided by 

coal mining with large-scale tourism-related economic activities largely failed. Coupled with an already 

ageing and declining population in line with broader trends in rural Japan, the loss of employment and 

tax revenue led to Yubari City effectively declaring bankruptcy in 2007. Yubari’s population has 

continued to decline, and of 2022 is just over 7,000 people. 
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Figure 4.3: cityscape in Yubari 

 

 
Figure 4.4: former Shimizusawa Thermal Power Plant, Yubari 
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What is significant about Yubari is the physical legacy left by coal mining on the built and lived-in 

environment, and the challenges this raises for transitioning to a just and sustainable society (see Figs 

4.3. and 4.4.). A significant contribution to the city bankruptcy was the legacy of large-scale physical 

infrastructure – schools, hospitals, housing – built to support the coal industry, for which the city had 

to assume liability after the end of mining. Moreover, the urban development pattern of Yubari, with 

different districts built up alongside coal deposits and mine entrances, led to a small population 

scattered over a large area after the end of mining activities. It has also been reported anecdotally by 

interviewees that the different corporate and organisational structures of the two main mining 

companies – Hokkaido Coal to the west and Mitsubishi Coal to the east – were reflected in different 

community and household cultures between the various districts of Yubari.  

 

Coal mining left a legacy of pollution (albeit minor) as well as infrastructure in Yubari, which the city 

government and third-sector organisations have had to deal with. Interviewed residents reported how 

in the past, the rivers of Yubari would run black due to discharges from coal-washing processes, to the 

extent that children would colour rivers in black when they drew landscapes in school. Slag heaps/spoil 

tips left by the coal industry, whilst not necessarily containing any materials that are immediately 

dangerous to the surrounding environment, nonetheless contain wires, rails and other artificial 

materials. Whilst not posing any immediate danger, these slag heaps also require monitoring and 

management to ensure they do not collapse, especially after seismic activity such as the 2018 Eastern 

Iburi Earthquake. 

 

What can this case teach us about just transitions in Japan and beyond? 

 

Yubari is perhaps the best-known example internationally of the regional challenges associated with 

fossil fuel transitions in Japan. Yubari’s bankruptcy, population shrinkage and vacant buildings have 

received extensive coverage in media outlets such as The Guardian, Daily Mail, and NHK World Japan. 

Such coverage typically tends to focus on empty and decaying buildings and on the decline of Yubari, 

often employing imagery of vacant and derelict land to portray a cautionary tale of what may lie ahead 

for other carbon-intensive areas of Japan and beyond under concomitant pressures of energy 

transitions and ageing and declining populations (Daily Mail, 2016; Hendy, 2014; NHK World Japan, 

2018). The Daily Mail, for instance, uses highly emotive and derogatory language to describe Yubari 

as: “Parks with no children, burnt out buildings and a population which has fallen 90 per cent: Inside 

Japan's once thriving mining town - which has been in decline since twin mining accidents killed 155.” 

Whilst the Daily Mail is a popular media source and not necessarily an indication of policy or scholarly 

thought, this language nevertheless illustrates the negative light in which Yubari is often portrayed in 

English-language discourse. 

 

In the academic research literature too, Yubari is often considered as an example of a ‘shrinking city’ 

(Mallach et al., 2017; Martinez-Fernandez et al., 2012) with emphasis on the effects that the closure 

of the coal mining industry has had on the population, economy and spatial distribution of the local 

population. What has received much less attention, however, are the more recent efforts that are 

happening at the municipal and community level to create a resilient and sustainable society within 

Yubari. St-Pierre (2017) provides a rich ethnographic overview of the breadth and diversity of 

community-led activities which have been initiated in Yubari, and which contribute to the emergence 

of various forms of community support, resilience and small-scale innovations. In this sense, Yubari is 

working towards a post-hoc just transition, in that efforts to redress inequalities and mitigate the 

impacts of post-fossil fuel transitions come after the city has already experienced negative economic 

and social effects from a transition away from coal. 
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Yubari City Government has initiated a long-term urban planning strategy to move residents towards 

a core area in the centre of the city area, with a view towards reducing the need to provide services 

and utilities to peripheral areas. This is supported by the construction of a new community hub, and 

housing to both support an ageing population and attract younger residences. These measures are 

bolstered by a social welfare programme to reduce childcare and schooling costs. In other words, 

physical relocation and re-shaping of the post-coal environment is underpinned by a broader suite of 

social welfare and social policy measures (Mabon & Shih, 2018). 

 

 
Figure 4.5: streetscape in Yubari 

 

 
Figure 4.6: Shimizusawa Project offices in former mine workers’ housing 
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The Shimizusawa Project NGO (https://www.shimizusawa.com/) for instance coordinates a breadth 

of activities across Yubari aimed at enabling learning from Yubari’s coal-mining history whilst 

supporting community resilience and well-being. Shimizusawa Project has its offices in former 

company housing for coal miners, which it uses as a community space as well as flexible working space 

and accommodation for visiting artists and researchers during residencies  (see Figs 4.5-4.8). 

Shimizusawa Project uses the ‘ecomuseum’ concept to promote small-scale and informed learning 

about Yubari’s industrial heritage among visitors from elsewhere in Japan and overseas, by enabling 

access to legacy mining infrastructure such as the now-closed Shimizusawa Thermal Power Station, 

old miners’ housing, and the slag heaps left behind by coal mining.  

 

The NGO also supports a breadth of activities within Yubari to support societal wellbeing and resilience 

in the face of the challenges they city faces, including kodomo shokudo (a children’s cafeteria where 

children can eat meals for free or at very low cost), a regular town walk to encourage residents and 

visitors to support local businesses, and environmental education activities to support recreation and 

interaction among the biodiversity that has emerged on the former slag heaps left by the mining 

industries. 

 

 
Figure 4.7: visit to local bakery during monthly walking tour in Shimizusawa, Yubari 

 

Similarly, the Yuparikozakura no Kai NGO – a group established to protect the rich biodiversity of 

Yubari’s mountains, and especially the Yupari kozakura flower – has a strong focus on environmental 

education, in particular encouraging the city’s residents to build awareness of the rich nature in their 

surroundings. The group – along with others – works to ensure environmental protection on Mt. 

Yubari through surveying and monitoring plants, providing advice and guidance to walkers, and 

conducting regular patrols to guard against theft of rare plants. Re-establishing connections with 

nature, and promoting outdoor recreation, is considered an important strategy for maintaining 

connectivity and supporting wellbeing during the transformation of Yubari into a post-coal city. 

 

Nonetheless, key emerging concern of civil society actors within Yubari is around stigmatisation 

through association with (a) the financial difficulties faced by the city following its bankruptcy in the 

late 2000s; and (b) potential negative associations with coal and the coal industry as broader 

https://www.shimizusawa.com/
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awareness of the environmentally harmful impacts of coal spread across Japan post-COP26. There is 

particular concern that young people who live in and grow up in Yubari may face stigmatisation 

through association with the coal industry. 

 

 
Figure 4.8: community-constructed metal Christmas tree, Shimizusawa, Yubari 

 

 

 

  

To learn more about the past and present of Yubari, explore the ‘virtual field trip’ created as 

a project output: https://energyvalues.wordpress.com/2022/03/02/yubari-virtual-field-trip/  

https://energyvalues.wordpress.com/2022/03/02/yubari-virtual-field-trip/
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4.2. Case Study 2: Iwaki, Fukushima 
 

 
 

Geography and environmental characteristics 

 

Iwaki is a former coal-mining region in Fukushima Prefecture in north-east Japan which has 

transitioned to a society based on tourism, manufacturing, and high-quality produce. Iwaki is located 

about 200km north-east of Tokyo (see Figures 4.9 and 4.10.), with a population of approximately 

340,000 people over an area of 1,232 square kilometres. This makes Iwaki the tenth-largest city in 

Japan by geographical area.  

 

As a coastal region, Iwaki enjoys a rich fishing culture (for both inshore and deep-water fisheries) and 

also a strong agricultural produce sector. Iwaki is also located on the Joban Coalfield, which was the 

largest coal field on the main island of Honshu and also the closest coal field to Tokyo. The 

mountainous areas of inland Iwaki, as well as the Pacific Ocean, also offer potential for wind energy 

production. 

 

Notably, the reason that present-day Iwaki covers such a large geographical area is that Iwaki City – 

as a single municipal government unit – was formed by merging 14 smaller municipalities in 1966. The 

reason for doing so was at least in part to allow better coordination across the area in order to be able 

to most effectively respond to the decline and eventual closure of coal mining operations on the Joban 

Coalfield. 

 

Industrial history and current status 

 

Coal mining in Iwaki (see Fig 4.11.) developed over the later part of the 19th Century and into the 20th 

Century. Despite the low grade of coal produced and difficulties associated with the large qualities of 

thermal water produced during mining, the proximity of the Joban Coalfield to the Tokyo metropolitan 

area meant it remained an important part of Japan’s energy system into the post-war period (it is also 

important, however, to acknowledge the role that forced labour played in keeping the mines 

productive during World War II). According to statistics kept by Iwaki City Government, over 8,500 

people (some 6.5% of the total municipal workforce) were employed directly in coal mining in 1965; 

and over 6,400 people (4.3% of the total municipal workforce) were still employed directly in coal 

mining the year before the last mine on the Joban Coalfield was closed in 1976. In a similar vein to 

Yubari as outlined in the first case study, coal mining in Iwaki did not cease for environment or climate 

reasons, but as a result of changes in energy demand in Japan more widely away from coal and 

towards oil, nuclear power and coal imports. 

 

 

• The Iwaki area of Fukushima Prefecture offers a historical example of how a successful 

transition for carbon-intensive workers can be achieved in Japan; 

• Early identification of the need for a transition, local government reorganisation, and 
cooperation between actors enabled coal workers to transition to other jobs;  

• However, the extent to which this could be considered an environmentally friendly 
transition may be open to question. 
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Figure 4.9: location of Iwaki City in north-east Japan (source: adapted from World Topographic Map, Google maps and d-maps.com) 

 

 
Figure 4.10: relevant locations in Iwaki City and vicinity (source: adapted from World Topographic Map) 
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Figure 4.11: former coal processing and storage facility, Uchigo, Iwaki 

 

Nonetheless, despite the presence of a large coal-mining workforce, over 90% of coal workers were 

able to transition to other forms of employment alongside the closure of the mines in the 1960s and 

70s, with redundancies starting from the mid-1950s. Shimazaki (2013) explains that the establishment 

of systems to promote job creation, engagement with industry and employment counselling led to 

this success in former coal workers finding alternative employment. A particular strength of the 

transition for carbon-intensive workers in Iwaki was the diversity of industries available for workers 

and their families to transition to. Especially important in this regard was the development of a  tourism 

and leisure economy in Iwaki. As outlined above, the large quantities of hot thermal water in the 

subsurface in Iwaki were a major problem during mining operations, but became the basis for a large 

spa resort that commenced business in the mid-1960s. Partly in response to the most popular 

overseas destination for Japanese people at the time, and partly due to the personal preference of 

Joban Coal Mine Corporation Vice-President Yutaka Nakamura, the spa resort adopted a Hawaiian 

theme, and became known as Spa Resort Hawaiians.  

 

Power generation also had an important role to play in enabling a smoother transition for workers in 

the Joban coal workers. The Nakoso Thermal Power Station (also known as the Joban Joint Thermal 

Power Station) opened in 1957 (see Figure 4.12), and was engineered specially to be able to generate 

electricity from the lower-grade coal that was mined from the Joban Coalfield and supply this 

electricity to the Tokyo metropolitan area. This meant that there was a continued demand for Joban 

coal during the time when the mines were being wound down and workers transitioned to other forms 

of employment. Whilst a coal-fired power station would clearly not be compatible with a just 

transition under a climate emergency, it nonetheless shows the value of cross -sectoral cooperation 

and making the best use of local carbon-intensive assets during a transition process. 

 

Workers in the coal and power sector also had the opportunity to diversify into a breadth of industrial 

and manufacturing jobs associated with the industrialisation of the port area of Onahama in Iwaki. 

These included an oil terminal, petrochemical works, and the establishment of a Nissan engine factory. 
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As such, present-day Iwaki has a diverse employment base and has avoided the dramatic population 

decline and financial issues seen in Yubari, and may be considered an example of how to effectively 

transition a workforce and the economic base of a locality dependent on fossil fuels. However, the 

extent to which this may be considered an environmentally just transition is much more open to 

question, especially given that the Nakoso Power Station remains in operation with 270 staff 

(https://job.rikunabi.com/2022/company/r609881021/) (and, indeed, has recently been renewed 

and upgraded to a coal gasification combined cycle) and that the large Hirono thermal power plant in 

neighbouring Futaba District remains a notable employer (with over 720 employees as of 2018 

(https://www.pref.kanagawa.jp/documents/22240/chosa300730-31_fukushima.pdf) . Nevertheless, 

as the next section illustrates, the underpinning governance and political actions which enabled a 

smooth transition in Iwaki may still yield valuable insights. 

 

 
Figure 4.12: Joban Joint Thermal Power Station (Nakoso Thermal Power Station) 

 

In October 2021, Iwaki City Government announced that it had commenced plans to develop a 

certification scheme for wind power maintenance technicians 

(http://www.city.iwaki.lg.jp/www/contents/1635149026931/index.html). The scheme, which is 

argued to be the first of its kind in Japan, is being developed in response to a need identified to 

recognise the skills and knowledge that are needed in the workforce to be able to operate and 

maintain wind power. The scheme is being developed in cooperation with the Research Centre for 

Advanced Science and Technology at the University of Tokyo, and also fits with the drive of Fukushima 

Prefecture to establish a ‘Fukushima Innovation Coast’ and to produce all energy from renewable 

sources by 2040 as part of a long-term vision towards recovery on the Fukushima coast from the 2011 

earthquake, tsunami and nuclear disaster. It is worth noting that enthusiasm within Iwaki City towards 

recognising a skills and engineering base for wind energy comes on the back of an offshore wind 

demonstration project that was hosted off the coast of neighbouring Naraha Township in the mid 

2010s (Figure 4.13). Although the demonstration project was criticised in some sections of the media 

at the time for being a ‘failure’ due to the low levels of power generated, Japan’s Nikkei newspaper 

reported in October 2021 that the demonstration project had raised awareness of the potential of 

wind energy in Iwaki, and had helped to galvanise cooperation between supply chain companies in 

https://job.rikunabi.com/2022/company/r609881021/
https://www.pref.kanagawa.jp/documents/22240/chosa300730-31_fukushima.pdf)
http://www.city.iwaki.lg.jp/www/contents/1635149026931/index.html
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Iwaki in support of the manufacturing and installation/maintenance of turbines 

(https://www.nikkei.com/article/DGXZQOCC1835O0Y1A011C2000000/). 

 

 
Figure 4.13: offshore wind power demonstrator site in Naraha Township, Fukushima Prefecture 

 

What can this case teach us about just transitions in Japan and beyond? 

 

Iwaki presents an interesting example of a local coal transition in Japan, in that it – superficially at 

least – appears to tell a very different story to Yubari in terms of the opportunities presented to the 

workforce and the subsequent fortunes of the locality following the closure of coal operations.  

 

Some of the reasons why Iwaki was able to transition more successfully appear to be related to issues 

of policy and governance – in particular, early planning and cooperation to support a managed 

transition away from coal. The first factor was vision of key individuals and cooperation. The Vice-

President of the Joban Coal Mine Corporation – Yutaka Nakamura – along with other figures locally 

recognised early the need for alternative industries and employment sources to replace coal mining – 

despite, it must be noted, initial scepticism and opposition from coal workers themselves. Cooperation 

between industries, unions and local governments hence led to the establishment of a touris m sector 

and to the construction of a power station, as well as consultation with coal workers themselves. The 

second factor was local government consolidation and reorganisation. Fourteen municipalities were 

merged into a single unit – Iwaki City – in 1966, which allowed greater coordination and cooperation 

across the Joban Coalfield area to be able to identify problems and develop (and finance) solutions. A 

third factor was ownership structure of carbon-intensive industries. Whereas mining in Yubari was 

operated by two large private companies, coal operations in Iwaki were controlled by a single 

organisation with a significant commitment to the sustainability of the local area, and which continued 

to exist after the end of mining. The Joban Coal Mine Corporation today remains the main operator 

of the Hawaiians Spa Resort, and also a shareholder in the Nakoso Power Station.  

 

At the same time, however, it is also true that Iwaki was able to benefit from favourable geographical 

and economic conditions, which presented more opportunities for a just transition. Iwaki had a diverse 

economic base (via agriculture and fisheries) and high standard of living prior to the commencement 

https://www.nikkei.com/article/DGXZQOCC1835O0Y1A011C2000000/


64 
 

of coal mining; proximity to Tokyo (less than 3 hours by train) and hence easy access to national-level 

expertise plus visitors for tourism; and favourable economic conditions at the time (i.e. Japan’s 

economic ‘Bubble’ of the 1970s and 80s) which allowed development of other industries in the vicinity 

such as petrochemicals and electricity generation. 

 

The case of Iwaki also illustrates, however, that development or diversification of carbon-intensive 

industries locally (e.g. local power stations, carbon capture and storage operations) may sustain 

regions in the short-to-mid term, but need to be connected to longer-term decarbonisation plans with 

a clear pathway to exiting fossil fuels completely. This is especially important in the context of Japan, 

where there is significant concern among NGOs that some coal phase-out ‘solutions’ such as carbon 

capture and storage or hydrogen/ammonia co-firing may perpetuate dependency on the operators of 

carbon-intensive industries. Iwaki’s more recent moves to develop certification for wind turbine 

operation and maintenance may be one such pathway to net-zero jobs for a region that still has a 

notable presence of high-emitting energy and manufacturing operations. 
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4.3. Case Study 3: Muroran, Hokkaido 
 

 
 

Geography and environmental characteristics 

 

Muroran is a port city on the southern coast of Hokkaido, the northern-most island of Japan (see 

Figures 4.14. and 4.15). The city has a population of just under 80,000 people, and occupies a 

horseshoe-shaped piece of land with Mt Washibetsu to the north and Uchiura Bay to the south. The 

origin of Muroran’s name is derived from the indigenous Ainu people’s word "Mo Ruerani", meaning 

"bottom of a little slope" in reference to a geographical feature within present-day Muroran. 

 

With a deep-water port, the low-lying land next to the sea in Muroran is occupied largely by steelworks 

and associated manufacturing plants (see Figure X). Muroran has historically been known as one of 

the major steel-making cities in Japan, and continues to be a significant domestic producer of steel in 

Japan today. Similar to trends seen elsewhere in Hokkaido and across peripheral regions of Japan, 

Muroran has seen a declining and ageing population, with the population decreasing from 

approximately 155,000 people in 1965 to its current level of 80,000 today (Muroran City Government, 

2021). This has led to issues around empty housing in the city, as well as concerns over the closure of 

shops and smaller businesses. 

 
Figure 4.14: location of Muroran in Hokkaido (source: adapted World Topographic Map and d-maps.com) 

• Muroran a major steel manufacturing city in Hokkaido; 

• Significant attempts towards collaboration between local government, industry and 

academia to make use of carbon intensive infrastructure – especially steelworks and 

ports – to support offshore wind and also hydrogen; 

• Yet these efforts come against a backdrop of an ageing and declining population, 

common to much of Japan outside of major urbanised areas.  
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Figure 4.15: key industrial locations within Muroran(source: adapted from World Topographic 

Map and d-maps.com) 

 

Industrial history and current status 

 

Muroran’s steel industry developed in the early- to mid-20th Century, and has remained a core part of 

the city economy since. Steelworks operated by Nippon Steel and Japan Steel Works in particular 

remain major industrial players.  In absolute terms, Muroran continues to produce the second-highest 

value of manufactured goods in Hokkaido (behind Tomakomai City, which is a major paper-making, 

petrochemical refining and engine-making centre). According to data from 2017, over 4,000 of the 

city’s 7,000 manufacturing workers are employed in steel-related jobs, and just under half of the value 

of manufactured goods shipped from Muroran comes from the steel industry (Muroran City 

Government, 2021).  The graphs in Figures 24 and 25 illustrate the significance of steel to Muroran to 

this day. 

 

As Edgington (2013) believes, cooperation between local and national governments and the private 

sector – and a continued commitment to the city and to its workforce – has enabled the steel industry 

to remain relatively strong in Muroran in spite of a backdrop of an ageing and declining population. 

Edgington also notes that labour unions were not antagonistic towards some of the reforms needed, 

and were willing to endorse them to keep local companies operating. Indeed, as Figure 4.16. and 

Figure 4.1.7 below show, the steel industry has remained a consistent employer and has produced 

goods of relatively consistent value over the last decade.  
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Figure 4.16: number of manufacturing sector employees in Muroran City (blue denotes total 

manufacturing workforce, pink denotes steel sector employees within the manufacturing 

workforce) Source: Muroran City Government Statistics, 2021 

 

 

 

 
Figure 4.17: value of manufacturing sector goods shipped from Muroran City (blue denotes total 

manufacturing goods, pink denotes steel sector contribution within the manufacturing sector) 

Source: Muroran City Government Statistics, 2021 
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In addition to steel manufacturing, Muroran was also home to a Japan Petroleum refinery from 1956 

to 2019, after which time the refinery site became an oil storage depot operated by ENEOS. The city’s 

Muroran Institute of Technology has had a long history of research and development collaboration 

with the steel industry, and more recently has engaged with unconventional hydrocarbon 

development in Hokkaido (Itakura et al., 2018); and with potential to support space exploration 

(https://muroran-it.ac.jp/info/post-6213/). 

 

What is also notable in the case of Muroran is the role that steelmaking – and the infrastructure and 

landscape associated with steelworks – plays in creating and sustaining a sense of local identity. Steel 

is an important part of the everyday lived environment in Muroran (see Figure 4.18), as illustrated not 

only by the physical presence of the steelworks, but also through place-names such as the Steel 

Memorial Hospital and the organising of sightseeing tours and online photography groups to capture 

the city’s industrial landscapes (see Mabon (2021) for a fuller overview of the interface between the 

lived environment, sense of place and a just transition in Muroran).  

 

 
Figure 4.18: steelworks in the landscape in Muroran 

 

What can this case teach us about just transitions in Japan and beyond? 

 

As outlined in Sections 1 and 2, steelmaking is a sector which has been identified within Japan as a 

major emitter, and one where action may be required to meet Japan’s climate commitments.  

 

For some time, it has been recognised among local government officials in Muroran that whilst the 

city’s steel industry may itself be hard to decarbonise, the items that can be made in Muroran – and 

the jobs linked to steel manufacturing - may help Japan more widely to meet its climate obligations 

(Mabon, 2021). In 2020, the Muroran Offshore Wind Promotion Association was established with the 

vision of promoting offshore wind power development in Muroran. The initiative aims to take 

advantage of Muroran’s steel capacity, deep water ports, construction industry and res earch and 

development expertise to develop an integrated model of development of offshore wind power with 

a very strong local content element (Figure 4.19). The vision is to establish Muroran as a base port for 

https://muroran-it.ac.jp/info/post-6213/
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offshore wind projects in the Hokkaido and Tohoku regions; and potentially also to produce ‘green’ 

hydrogen alongside offshore wind and use this for applications within Muroran 

(https://www.youtube.com/watch?v=2pwmi7CDHm4). 

 

Muroran also has a strong interest in the development of a local hydrogen economy, driven in no small 

part by the city’s Mayor Takeshi Aoyama, who holds a PhD in Engineering. Aoyama in 2021 signed a 

Memorandum of Understanding with Aberdeen in Scotland, UK, with a view to knowledge exchange 

and learning and exploration of potential for import and export of green hydrogen in future 

(https://www.city.muroran.lg.jp/main/org6240/documents/mou_with_aberdeen.pdf). 

 

Whilst a just transition in Muroran is still at an early stage, the city’s vision for offshore wind is 

nevertheless an excellent illustration of what a joined-up vision might look like for a carbon-intensive 

locality in Japan, one that combines existing infrastructure, industries and geographical characteristics 

in new ways that have the potential to create benefit locally.  

 

 
Figure 4.19: demonstration wind turbines at Muroran Port 

 

  

https://www.youtube.com/watch?v=2pwmi7CDHm4
https://www.city.muroran.lg.jp/main/org6240/documents/mou_with_aberdeen.pdf
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4.4. Minamata City, Kumamoto Prefecture 
 

 

Minamata City is located in southern Kumamoto on the Island of Kyushu. Minamata is the namesake 

of Minamata disease, first identified in Minamata City in 1956. Minamata disease affects the central 

nervous system, and is caused by methylmercury, released into wastewater from facilities such as the 

Chisso Factory, established in Minamata in 1908. Figure 4.20. details the location of Minamata city, 

the surrounding geography and historical location of the Chisso factory.  

 

 
Figure 4.20: Location of Minamata City, and the Chisso Factory5 

 

Against this backdrop, Minamata has made strides to rehabilitate the town, inline with the ‘eco’ 

concept and the Eco-Town Project was implemented in 1997 by the Ministries of the Environment and 

Economy Trade and Industry (MOE and METI respectively). The overall goal is to minimize waste and 

to encourage recycling. There were several steps to achieving this status, which continue to this day 

including the proclamation of the creation of a model environmental city in 1992, organizing 24 

categories of recycling, receiving ISO14001 recognition in 1999, and being named the top ‘Eco-City’ in 

 
5 Source: https://link.springer.com/book/10.1007/978-3-319-32930-7 

• Minamata has historical associations with environmentally-damaging industries, and also 

with the societal implications of these industries on local communities; 

• Minamata therefore a key site for understanding the history of environmental justice in 
Japan; 

• Current initiatives aimed at recycling and waste reduction are, however, supported by a 
strong drive not to become a ‘dumping ground’ for the wider region and to provide work 

for those who need it locally. 
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Japan in 2011. In July 2020, the city was selected by the Cabinet Office as one of the 'SDGs cities of 

the future' focusing on achieving the Sustainable Development Goals (SDGs) and working with citizens 

to build a vibrant town. Figure 4.21. details some of the activities which make up the Eco-Town 

concept in Minamata. 

 

 
Figure 4.21. Initiatives in the Minamata Eco-Town Project6 

 

One of the most visible aspects of the Minamata initiative is the Eco-Town region, a collection of 

industrial and employment initiatives to further recycling and renewable energy in the city. These 

facilities are grouped together near the port and include a home appliance recycling facility with 

Mega-Solar (Figure 4.22), a used oil (including heavy oil) recycling facility (Figure 4.23), used bottle 

(plastic and glass) recycling, as well as a local work initiative training locals in recycling skills, including 

those with mental and physical disabilities (Figure 4.24). 

 
6 Source: https://www.city.minamata.lg.jp/kankyo/kiji003105/3_105_21_6515.pdf 
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Figure 4.22. Act-B Recycling Co., Washing Machines ready for disassembly 

 

 
Figure 4.23. Kiraku Kogyo Co., Heavy oil recycling facility 

 

 
Figure 4.24. Waku Work employment initiative and bottle recycling facility 

 
In addition to the Eco-Town group of businesses, mega solar can be found throughout the town, both 

attached to recycling facilities, and on rehabilitated land in town and on the coast.  
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Further, the harbor area has a vibrant tourist center (Michi no Eki) which is currently under 

reconstruction (Feb/March 2022), which is located close to two important centers which describe the 

evolution of Minamata City: These are 1) the Minamata Disease Municipal Museum and Memorial 

Site (Figure 4.25) and 2) the Kumamoto Environmental Center (Figure 4.26) which details the city’s 

journey toward sustainability, and the engagement of the citizenship. This area of the town is called 

the ‘Eco-Park’. 

 

  
Figure 4.25. Minamata Disease Municipal Museum (left) and Memorial Site (right) 
 

  
Figure 4.26. Kumamoto Prefecture Environmental Center (left), and example of local recycling 
activities in Minamata (right) 

 

In spite of the numerous activities underway in Minamata, the town itself is far from vibrant, and as 

is the case with many regional towns in Japan appears to have an aging, shrinking  population, with 

limited employment activities for younger people, who tend to move to nearby Kumamoto City, or 

the main academic and economic hub of Kyushu, Fukuoka. Indeed, current population levels are 

reflective of the 1920’s level of population, around 27,000 people, far below that of the peak in the 

1960’s, when some 50,000 people called Minamata home. The ongoing legacy of Minamata disease is 

felt in the town, with over 500 people suffering its effects even today. Rehabilitating the effects of 

effluent discharge from acetaldehyde production at the Chisso Factory required over 20 years of 
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rehabilitation including sludge removal from the bay and land reclamation efforts, which only ended 

in 1997, when Minamata was declared safe once again.  

Specifically considering a just transition, Minamata has made strides toward not only reducing waste 

and encouraging recycling, but through these efforts managed to avoid becoming selected as a 

dumping site for Kumamoto city industrial waste and have even set their own greenhouse gas 

reduction targets at 32% by 2020 and 50% by 2050, compared to 2005 levels. These targets will no 

doubt become more ambitious since the national government of Japan declared their desire to 

become carbon neutral by 2050. 

 

4.5. Kitakyushu City, Fukuoka Prefecture 

 

 

 

Kitakyushu City was formed as an amalgamation of 5 smaller cities in the 1960`s. It is a widely spread 

area, encompassing many current and former industrial areas, including the Yawata town site of the 

Imperial Steel Works. Environmental pollution faced in Kitakyushu in the 1960s as a side-effect of 

Japan’s rapid post-war industrialisation and economic growth became a key catalyst for the 

environmental justice (and in turn environmental sociology) movements in Japan. Iconic images such 

as the yellow staining of the sea and the black smoke from Kitakyushu’s industrial sites have become 

synonymous with early environmental justice considerations in Japan, and with the progress that 

Kitakyushu has made in reducing pollution and enhancing living quality in the decades since. 

 

Figure 4.27: Electric vehicles at the Kitakyushu Ecotown Center 

• Kitakyushu continues to be a major site of carbon-intensive infrastructure in Japan, 

supporting thermal power generation and steel manufacturing; 

• Similar to Minamata, Kitakyushu is another region where there is a longer history of 

negative environmental consequences associated with the development of carbon-

intensive industries, and also of the impacts of these developments on communities; 

• Although Kitakyushu has been very successful in developing sustainable technologies and 

lifestyle modes, and promoting itself accordingly, the extent to which this has engaged 

the local community beyond industrial and commercial stakeholders may be open to 

question and worth further investigation. 



75 
 

With a history of industrial pollution and heavy industry, Kitakyushu has sought to improve its 

environment and image through a variety of initiatives (see Figure 4.27). Notably, the “Kitakyushu 

Initiative for a Clean Environment” 7  that emerged as a UNESCAP initiative to improve urban 

sustainability in Asia, with a focus on economic growth to alleviate poverty and achieve environmental 

sustainability.  Kitakyushu has been involved in numerous government programs – the “Future City 

Initiative”8, the “SDGs Future Cities”9, the “Smart Cities”10, and the “Environmental Future Cities”11. 

(Although in a survey conducted by the authors in 2014, 42% of 168 respondents from Kitakyushu had 

never heard of the Environmental Future Cities program, and only one third of respondents knew it 

or knew it well). As can be seen in 4.28 and 4.29, there has been a strong emphasis on cleaner (low 

carbon) energy and on recycling, and much of this has been with industrial and commercial 

participants, rather than the general public.  

These programs are not just remote from the community`s focus, but also remote from their 

neighbourhoods, generally being set-up as industrial parks where land is available for development 

and there is a high concentration of potential supply and demand of waste materials and energy.  

 

Figure 4.28: Entrance to the Hibikinada Eco Frontier Park 

 

 
7 https://kitakyushu.iges.or.jp/  
8 https://future-city.go.jp/torikumi/  
9 https://www.chisou.go.jp/tiiki/kankyo/index.html  
10 https://www.kantei.go.jp/jp/singi/keikyou/pdf/Japan's_Smart_Cities-1(Main_Report).pdf  
11 https://www.city.kitakyushu.lg.jp/soumu/02000009.html  

https://kitakyushu.iges.or.jp/
https://future-city.go.jp/torikumi/
https://www.chisou.go.jp/tiiki/kankyo/index.html
https://www.kantei.go.jp/jp/singi/keikyou/pdf/Japan's_Smart_Cities-1(Main_Report).pdf
https://www.city.kitakyushu.lg.jp/soumu/02000009.html
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Figure 4.29: Low carbon energy in the Kitakyushu “Eco Frontier” 
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5: JUST TRANSITIONS, CLIMATE CHANGE ADAPTATION AND BIODIVERSITY 
 

 
 

Whilst traditional understandings of just transitions have focused largely on labour forces and on the 

implications for workforces and regions of the decarbonisation of economies and energy systems, 

broader interpretations of just transitions already exist which consider the imperative to ensure 

nobody is left behind in the transition to a sustainable society. Kuhl (2021) for example calls for greater 

consideration of what just transitions may mean in the context of climate change adaptation, and 

regions such as Glasgow in Scotland, UK have placed emphasis on the importance of ‘just resilience’. 

The aim of this section is to build on the insights from Sections 2, 3 and 4, and illustrate how jobs and 

skills associated with climate change adaptation and resilience in Japan may support regional just 

transitions. This section then also briefly reviews some of the environmental and biodiversity impacts 

and potential concerns that have been raised in relation to net-zero infrastructure. 

 

5.1. Making Japan climate-resilient: understanding the jobs and skills opportunity and 

challenges 
 

Table 5.1. below maps the ten categories of adaptation-related jobs identified by (Biagini et al., 2014) 

onto potentially relevant adaptation- and resilience-related jobs which may be relevant to Japan, on 

the basis of Japan’s National Adaptation Plan (Ministry of Environment, 2018) and on relevant 

scholarly literature identifying actions and workforce requirements to support adaptation and climate 

resilience in a Japanese context. What is notable is that Japan’s long experience with natural hazards 

means the country is relatively well-equipped in terms of policy to be able to adapt to climate change 

(Hijioka et al., 2016). However, as indicated in the National Adaptation Plan and associated research, 

what is required is a step-change in the scale and extent of resilience-related infrastructure in order 

to be able to cope with climate extremes. Landslides in Atami, Shizuoka Prefecture in early 2021 and 

flooding in Kurume, Fukuoka Prefecture in summer 2021 illustrate the extent to which climate-related 

weather extremes may overwhelm existing infrastructure in Japan, and hence the need for investment 

in adaptation actions. 

 

Table 5.1: typology of adaptation- and resilience-related jobs for Japan 
Adaptation 

Category 

Examples of Action Potential relevant jobs for Japan (based on National 

Adaptation Plan and existing research) 

Physical 

infrastructure 

Climate-resilient buildings, 

reservoirs for water storage, 

irrigation systems, canal 

infrastructure, sea walls 

-flood prevention infrastructure (e.g. flood defences, 

drainage systems; pumping stations); 

-sea defences; 

-landslide control; 

• Despite its long history of experience with hazards and disasters, Japan is still at 

significant risk from climate change impacts and requires major additional adaptation 

and resilience actions; 

• Adaptation and resilience jobs may provide additional and underexplored opportunities 

to support a just transition for carbon-intensive workforces, especially in more 

urbanised regions such as Kanto and Kansai; 

• Continued consideration of any impacts or trade-offs between biodiversity and net-zero 

infrastructure will be necessary, although there are significant improvements in 

publicly-available environmental data for on- and nearshore wind. 
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-climate-resilient buildings; 

-climate-resilient road, rail and port infrastructure. 

“Green” 

infrastructure 

Revegetation, afforestation, 

woodland management, increased 

landscape cover 

-urban greenspace, forestry and vegetation to reduce heat 

island effects and manage rainwater; 

-Eco-DRR to reduce disaster risk in coastal or upland areas 

(Leslie Mabon, 2019); 

-wetland conservation and enhancement; 

-development of new agriculture types and practices to 

integrate climate resilience; 

-landscape management practices (Shimizu et al., 

2016). 

Management and 

Planning 

Developing an adaptation plan, 

livelihood diversification, drought 

planning, coastal planning, 

ecosystem-based planning, 

changing natural resource 

management 

-adaptation planning at local level (Baba et al., 2017); 

-environmental impact assessment; 

-urban ecological planning (Takatori, 2018); 

-enhancing health systems to cope with increased heat 

hazard (Boeckmann, 2016). 

Policy Mainstreaming adaptation into 

development policies, land-use 

specific policies, improvement of 

water resource governance, 

revised design parameters, 

ensuring compliance with existing 

regulations 

-embedding adaptation, resilience and environmental 

management in local, prefectural, and national government 

(Iwami et al., 2020); 

-resilience management for business and third sector 

organisations. 

Capacity building Training/workshops for 

knowledge/skills development, 

public outreach and education, 

dissemination of info to decision 

makers/stakeholders, 

Identification of best practices, 

training materials 

-training and capacity-building for government officials; 

-community development and community-level 

interventions to support community-led adaptation 

initiatives. 

Practice and 

Behaviour 

Soil/land management techniques; 

climate-resilient crops or livestock 

practices, post-harvest storage, 

rainwater collection, expanding 

integrated pest management 

-new agricultural practices to enhance resilience and 

reduce climate risk, e.g. different crops and growing 

seasons (Baba et al., 2021); 

-management of invasive species; 

-ecological engineering. 

Information Decision support tools, 

communication tools, data 

acquisition efforts, digital 

databases, remote communication 

technologies 

-visualisation of climate risks (e.g. hazard maps); 

-training for developing disaster action plans; 

-community engagement on risk and adaptation. 

(L. Mabon, 2020) 

Warning or 

observing systems 

Developing, testing and deploying 

monitoring systems, upgrade 

weather or hydrometeorological 

services 

-scientific and research jobs for understanding risks and 

developing warning systems – e.g. environmental surveys; -

satellite monitoring; downscaling climate projections. 

Financing Insurance schemes, microfinance, 

contingency funds for disasters 

-education and training in natural capital approaches; 

-financial management and monitoring; 

-fundraising and ensuring financial sustainability 

Technology Technologies to improve water 

use or water access, solar energy 

capacity, biogas, water 

purification, solar salt production 

-technologies to reclaim and reuse waste water as drought 

prevention. 

 

In turn, the adaptation action areas identified in Japan’s National Adaptation Plan – and the key 

actions associated with each of these – can be mapped on to job families in the Japanese Labour Force 
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Survey (see Table 5.2). This provides a basis for understanding how job requirements for climate 

adaptation in Japan may map onto existing surpluses or limitations in regional labour forces. What is 

notable from this mapping exercise is that there may be significant requirement in the construction 

industry to support ‘hard engineering’ solutions to climate-related hazards and disasters, as well as 

increased need for medical professionals to respond to pressures from heat illness and climate-related 

diseases. There may be need for a replacement (or at least retraining) of the existing ageing workforce 

in agriculture, forestry and fisheries to adopt new climate-resilient practices and to manage the land- 

and marine environment in a way that supports nature-based adaptation; and also a requirement for 

technologies and skills in managing water resources. Lastly, there are also likely to be cross-cutting job 

requirements to realise Japan’s adaptation vision in areas such as research and science (for monitoring 

and prediction); communications (for early-warning systems in response to increased frequency and 

severity of hazards); and public affairs (for adaptation planning and disaster management).  

 

Table 5.2: Adaptation action areas and tasks mapped onto job families in the Japanese Labour 

Force Survey 
Adaptation action area Key actions Relevant job families 

Agriculture/ forestry/ 

fisheries 

New climate-resistant 

approaches and species for 

farming and fishing; 

Forestry for landslide control; 

Coastal forests for disaster risk 

reduction. 

Agriculture, forestry 

Non-agricultural and forestry 

Fisheries 

Water environment and 

resources 

Usage of rainwater and 

wastewater plus management of 

water resources to mitigate 

drought risk 

Electricity, gas, heat supply, water services 

Disasters 

Construction of flood control 

structures and systems; 

Monitoring and impact 

assessment; 

Hazard mapping and action 

planning. 

Construction industry 

Academic research, professional / technical 

service industry 

 

Human health 

Countermeasures for heat illness 

and disease-bearing insects 

Early warning and alert systems 

Medical care, welfare 

Natural ecosystems 

Monitoring of ecosystem change 

and loss, to guide protection 

measures 

Academic research, professional / technical 

service industry 

Cross-cutting jobs 

Research and monitoring 

Policy, governance, planning and 

management 

Societal communication and 

engagement 

Academic research, professional / technical 

service industry 

Information and communication industry 

Public affairs (excluding those classified 

elsewhere) 

Industries and economic 

activity 

CROSS-CUTTING CROSS-CUTTING 

Life of citizens 

 

One of the key messages which has arisen from recent climate-related disasters in Japan is that 

nowhere within Japan is immune to climate risks. For instance, flooding in Hiroshima Prefecture in 

2018, flooding as a result of Typhoon Hagibis in Nagano Prefecture in 2019, and landslides in Shizuoka 

Prefecture in early 2021 all illustrate that every region of Japan – regardless of location or geography 

– is at severe risk from climate hazards. Accordingly, the skills and jobs identified above will likely be 
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necessary in every region – especially ‘Cross-Cutting’ skills such as planning, management and 

research and monitoring.  

 

Nonetheless, it is also the case that different regions in Japan will be impacted differently by climate 

change, and hence may require different actions to ensure they remain resilient and are able to 

successfully adapt to changing conditions into the future. Table 5.3. therefore draws out regional 

impacts from climate change which have been identified in Japan’s National Adaptation Plan and in 

supporting assessments such as the regional assessments produced by the Japan Meteorological 

Agency. In turn, these regional impacts are used to suggest which areas of climate adaptation are most 

likely to require attention in each region, and therefore where the greatest need for jobs and skills 

relevant to adaptation and resilience may be. ‘High priority’ adaptation areas are identified as those 

where adaptation plans and assessments suggest there are likely to be severe and extensive impact 

with implications for people and the economy compared to other regions in Japan. ‘Medium priority’ 

adaptation areas are identified as those where adaptation plans and assessments identify climate 

impacts that are notable in comparison to other areas in Japan. Las tly, ‘low priority’ areas are those 

where regional impacts above and beyond what may be expected across the rest of Japan are not 

clearly identified. 

 

Table 5.3: regional climate impacts, adaptation requirements and skills needs for Japan, based on 

National Adaptation Plan and underpinning assessments 

 
KEY  Impacts similar to, or less than, Japan overall  

 Higher impacts than Japan overall  

 Significantly higher impacts than Japan overall  

 
Region Adaptation Area Main Impacts and Countermeasures Skills need 

Hokkaido Agriculture/ 

forestry/ fisheries 

-Change in forest characteristics; 

-Potential increase in rice productivity; 

-Changes in growing seasons putting pressure on crops e.g. 

wheat, potatoes; 

-Potential for new crops such as apples, grapes, beans; 

-Decrease in some fish species (e.g. pollock), increase in others 

(e.g. squid). 

 

Water 

environment and 

resources 

-Pressure on water resources under higher warming scenarios.  

 

 

Disasters -Risk of landslides due to increased snowmelt and rainfall.  

Human health -Large increase in heat stroke 2030-2050; 

-Expansion of mosquitoes into Hokkaido. 

 

Natural 

ecosystems 

-Phytoplankton blooms in lakes and marshes, saltwater intrusion 

into wetlands in coastal areas; 

-Increased flow of nutrients into rivers; 

-Alien invasive species. 

 

Tohoku Agriculture/ 

forestry/ fisheries 

-Impacts on apple production under high warming scenarios; 

-Disruption to agriculture (especially rice) from alien invasive 

species; 

-Change in marine species. 

 

Water 

environment and 

resources 

-Pressure on water resources; 

-Decline in reservoir water quality. 

 

Disasters -Sea level rise in coastal areas.  
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Human health -Large increase in heat stroke 2030-2050, and significant 

extreme heat risk. 

 

Natural 

ecosystems 

  

Minami Kanto Agriculture/ 

forestry/ fisheries 

-Decline in rice productivity; 

-Disruption to agriculture (especially rice) from alien invasive 

species; 

-Changes in growing seasons putting pressure on high-value 

crops in winter e.g. tea, wheat, oats. 

 

Water 

environment and 

resources 

  

Disasters   

Human health -Large increase in heat stroke 2030-2050.  

Natural 

ecosystems 

-Alien invasive species due to temperature rises.  

Kita Kanto-

Koshin 

Agriculture/ 

forestry/ fisheries 

-Expansion of cultivation land for mandarins; 

-Impacts on apple production under high warming scenarios.  

 

Water 

environment and 

resources 

  

Disasters -Risk of inland flooding with current drainage systems.  

Human health -High heat risk – need for early roll-out of heat alerts.  

Natural 

ecosystems 

  

Hokuriku Agriculture/ 

forestry/ fisheries 

-Decline in rice productivity; 

-Disruption to agriculture (especially rice) from alien invasive 

species; 

-Change in marine species 

 

Water 

environment and 

resources 

-Pressure on water resources – especially in early spring.  

Disasters -More winter snowmelt; 

-Sea level rise in coastal areas. 

 

Human health   

Natural 

ecosystems 

  

Tokai Agriculture/ 

forestry/ fisheries 

-Disruption to agriculture from alien invasive species; 

-Changes in growing seasons putting pressure on high-value 

crops in winter e.g. tea. 

 

Water 

environment and 

resources 

  

Disasters -Risk of inland flooding, especially urban areas; 

 

 

Human health   

Natural 

ecosystems 

  

Kinki Agriculture/ 

forestry/ fisheries 

  

Water 

environment and 

resources 

-Pressure on water resources under higher warming scenarios; 

-Reuse of rain water and reclaimed groundwater. 
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Disasters -Need for high-level engineered coastal and riverine flood 

defences due to low-lying topography and high population 

density. 

 

Human health   

Natural 

ecosystems 

-Need for city-wide green- and blue-networks; 

-Decline in freshwater fish. 

 

Chugoku Agriculture/ 

forestry/ fisheries 

-Potential increase in rice productivity.  

Water 

environment and 

resources 

-Pressure on water resources under higher warming scenarios.   

Disasters -More periods of short heavy rainfall.  

Human health   

Natural 

ecosystems 

-Decline in freshwater fish.  

Shikoku Agriculture/ 

forestry/ fisheries 

-Reduction in extent of forest cover – impact on CO2 

sequestration. 

 

Water 

environment and 

resources 

  

Disasters -More periods of short heavy rainfall.  

Human health -Small increase in heat stroke 2030-2050.  

Natural 

ecosystems 

  

Kyushu Agriculture/ 

forestry/ fisheries 
-Declines in productivity of cedar forestry by 2050 with 0.9℃ 

warming; 

-Disruption to traditional agriculture e.g. mushroom cultivation; 

-Reduction in extent of forest cover – impact on CO2 

sequestration. 

 

Water 

environment and 

resources 

-Decrease in water resources and increased demand for water 

for agriculture. 

 

Disasters -More periods of short heavy rainfall; 

-Landslide and river flood-related events at same time (as seen 

in 2017 and 2018) – importance of considering effects and 

consequences across whole catchment area. 

 

Human health -Small increase in heat stroke 2030-2050.  

Natural 

ecosystems 

-Alien invasive species (flora and fauna).  

Okinawa Agriculture/ 

forestry/ fisheries 

  

Water 

environment and 

resources 

  

Disasters   

Human health -Small increase in heat stroke 2030-2050; 

-Rising temperatures mean risk of alien mosquitoes that 

transmit Japanese encephalitis in the Amami and Okinawa 

regions. 

 

Natural 

ecosystems 

-Ecological damage - frequency of subtropical coral bleaching is 

increasing due to rising seawater temperatures. 
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Figure 5.1. below shows how the projected climate impacts and associated adaptation and resilience 

requirements by region match up to local labour forces. This is done by cross-referencing adaptation 

impacts identified in Japan’s National Adaptation Plan (as per Table 9 above) with data from the Japan 

Labour Force Survey. 

 
Region Adaptation 

area 
Agriculture/ 
forestry/ fisheries 

Water 
and 
resources 

Disasters Human health Ecosyste
ms 

Cross-cutting 

 Job family Agriculture, 
forestry 

Fishery Electricity, 
gas, heat, 
water 

Construction Medical care and 
welfare 

Research/
technical 

Research/ 
technical 

ICT Public affairs 

Hokkaido Risk          

Jobs          

Tohoku Risk          

Jobs          

Minami-

Kanto 

Risk          

Jobs          

Kita-
Kanto-

Koshin 

Risk          

Jobs          

Hokuriku Risk          

Jobs          

Tokai Risk          

Jobs          

Kinki Risk          

Jobs          

Chugoku Risk          

Jobs          

Shikoku Risk          

Jobs          

Kyushu Risk          

Jobs          

Okinawa Risk          

Jobs          

 
KEY Risk  Significantly higher impacts than Japan overall 

 Higher impacts than Japan overall 
 Impacts at same level as Japan overall 

 No data/no significant impacts compared to Japan overall 

Jobs  Large labour force (>1SD above Japan average) 

 Average labour force (within 1SD of Japan average) 

 Small labour force (>1SD below Japan average) 

 No data/no significant impacts compared to Japan overall 

 

Figure 5.1: relation between regional climate impacts/adaptation requirements and regional 

labour forces for associated job families 

 

What is worth noting from the matrix are points where the projected regional climate risk is high, and 

where the labour force is either significantly below average (pointing to a possible shortfall in workers 

and/or an opportunity for workers from carbon-intensive sectors to retrain and reskill) or significantly 

above average (meaning, especially for agriculture, forestry and fisheries, that jobs make be at risk – 
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or at least workers may need to retrain in order to be able to adapt to changes – due to regional 

climate change impacts). Key points to note from Figure 5.1. are: 

 

• Among major urban centres, Tokyo and its surroundings (Minami-Kanto) are projected to 

suffer high health impacts, but currently have a shortage of medical workers to be able to 

respond. Osaka-Kyoto-Kobe and surroundings (Kinki) and also Tokai (Nagoya, Hamamatsu 

and others) are projected to have high risk from climate-related disasters, but may struggle 

to find construction workers able to enhance the resilience of the built environment. It is thus 

possible that retraining and recruitment in health and welfare (Kanto) and construction 

(Kansai, Tokai) may offer retraining or reskilling opportunities for carbon-intensive workers 

in order to support resilience challenges; 

• In more rural regions, Shikoku and Kyushu in particular have a large workforce in agriculture, 

forestry and fisheries, and are also projected to suffer significant climate impacts in these 

sectors. There may hence be a need to provide alternative jobs for workers in these sectors 

if climate change makes their activities non-profitable – or at least retraining and upskilling 

in new approaches and techniques in order to make these nature-based jobs resilient. At the 

same time, however, workers undertaking nature-based jobs in forestry and to a lesser 

extent agriculture may also have important skills which can help to realise Eco-Disaster Risk 

Reduction and nature-based approaches to climate adaptation and mitigation. Tapping into 

the skills of forestry and agricultural workers in Shikoku and Kyushu may thus be an important 

part of ensuring a just transition and reducing harm, given both regions face significant 

disaster risk;  

• For cross-cutting challenges, Hokkaido and Okinawa are well-resourced with public officials 

to support adaptation and resilience planning; whereas Kinki and Tokai may struggle with 

staff at present able to implement adaptation planning. 

 

5.2. Net-zero infrastructure, biodiversity and environmental impacts 
 

Given the social science and policy focus of this report, the aim is not to provide an exhaustive 

overview of the environmental and biodiversity impacts associated with net-zero infrastructure in 

Japan. Nonetheless, this short section will briefly review some of the potential environmental 

concerns and impacts that have been identified in recent natural science-focused literature, with an 

emphasis on the associated policy challenges. 

 

Despite the significant emphasis on hydrogen, ammonia and carbon capture technologies in Japan’s 

climate rhetoric, it is important to remember that wind energy – especially offshore – has significant 

potential in Japan and may contribute to both meeting Japan’s obligations under the Paris Agreement 

and also enabling a just transition for rural regions with a large power sector workforce (as per Section 

2). Japan’s predominately publicly-funded New Energy and Industrial Technology Development 

Organization (NEDO) produced the first manual on environmental impact assessment for wind power 

in Japan in 2003, and from 2012, wind power projects in Japan became subject to the Environmental 

Impact Assessment Act. The Ministry of Environment in Japan has established an environmental 

impact assessment database system (https://www2.env.go.jp/eiadb/ebidbs/). The database provides 

regional environmental and social information as GIS layers on an online map (see Figure 5.2), in order 

to enable information sharing and understanding/identification of key issues at an early stage of 

project development. Particular attention is being paid at present to environmental impacts on noise, 

landscapes and bird populations – with detailed and publicly-available data at a site level for 

understanding potential impacts on bird populations from new wind installations  

https://www2.env.go.jp/eiadb/ebidbs/
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Figure 5.2: example of layers and information available (in this case local sensitivity assessments) 

for the Ministry of Environment Environmental Impact Assessment Database System (source: 

https://www2.env.go.jp/eiadb/ebidbs/) 

 

As laid out in Section 1, carbon dioxide capture and storage (CCS) is argued by the Japanese 

Government at least as having a role in decarbonising energy systems, either through capturing 

emissions from existing thermal power stations or industrial sources, or enabling ‘blue’ hydrogen 

production. However, within Japan concerns remain over the safety of CCS – not least due to the 

recent history in Japan of the interconnectivity of energy systems, the subsurface and seismic activity 

through the 2011 triple disaster. The Tomakomai CCS Demonstration Project in the south of Hokkaido 

was Japan’s first large-scale integrated CCS project, and injected carbon dioxide into geological 

formations underneath Tomakomai Bay (i.e. offshore) from 2016 to 2019. During this time, the East 

Iburi Earthquake occurred in late 2018, followed by a second earthquake in early 2019, both of which 

had epicentres approximately 20km from the carbon dioxide storage site at Tomakomai. A subsequent  

expert review concluded that the earthquake was unrelated to the CO2 injection and storage 

processes, and marine monitoring also confirmed that no CO2 had leaked from the injection site into 

the seabed (Japan CCS Company, 2018). However, concerns over the links between CO2 storage and 

seismic activity have persisted, both in the scientific literature (Sano et al., 2020) and also among NGOs 

in Japan (Kiko Network, 2019). Without making any judgements as to whether or not CCS is 

responsible for induced seismicity in Japan, the ongoing controversy and concern around the 

Tomakomai project means subsequent attempts to develop CCS activity in Japan will need to be 

accompanied by rigorous geological site characterisation and monitoring if they are to form part of a 

just transition for Japan, given the likely concerns of NGOs and potential host communities.  

 

There are also concerns around the impacts that the expansion of port and coastal infrastructure, with 

the intention of enabling a net-zero energy system, might have on Japan’s already threatened coastal 

and marine ecosystems. For instance, in autumn 2021 a number of scientific organisations expressed 

concern over plans to build an LNG terminal near the Hachi no Higata tidal flats in Hiroshima, citing 

impacts on the rare biodiversity and ecosystem characteristics of the tidal flats 

(http://ankei.jp/yuji/?n=2529). While LNG is not in itself a net-zero energy option, the Hachi no Higata 

https://www2.env.go.jp/eiadb/ebidbs/
http://ankei.jp/yuji/?n=2529
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case does nonetheless highlight how enhanced port activity to support a hydrogen economy or carbon 

dioxide transportation may have implications for coastal biodiversity. 

 

Conversely, a just transition may also mean appropriate and fair management of the legacies of 

previous carbon-intensive industries, and consideration for their impacts on biodiversity and 

ecosystems. In Yubari City (the first case study from Section 3) for example, coal mining has left a 

legacy of slag heaps in the built environment. Whilst these create environmental risks that need to be 

managed (e.g. maintenance to prevent collapse, caution around waste metals etc), the return of 

former fossil fuel landscapes to nature also presents opportunities for wellbeing, societal interaction 

and environmental education. In the case of Yubari, this can be seen in the use of the slag heaps for 

community environmental stewardship activities and walking tours for young children 

(https://www.shimizusawa.com/zuriyama); and the promotion of recreation and biodiversity 

monitoring activities on Mt. Yubari. Similar opportunities may present themselves through the 

rehabilitation of coastal and marine environments in future, as thermal power plants are 

decommissioned in line with Japan’s climate imperatives  

  

https://www.shimizusawa.com/zuriyama
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6. CONCLUSIONS AND RECOMMENDATIONS 
 

Based on the findings and materials in the previous sections, the following areas of action are 

proposed to support a just transition in Japan. 

 

Governmental actors within Japan 

 

• At a national government level in Japan, it is clear that whilst there is emerging understanding 

of the need for a just transition – as evidenced in the inclusion of the term in Japan’s core 

climate change policy – there is less clarity on what a just transition means in a specifically 

Japanese context, and on the steps that may need to be taken to facilitate a just transition 

for Japan. Along similar lines to the Scottish Government’s Just Transition Commission, there 

may hence be value in initiating and coordinating a national just transition in Japan by 

identifying and working with at-risk sectors and regions; 

 

• At a local government level, levels of resourcing to allow local governments to coordinate 

and respond to just transition imperatives may vary significantly across regions and 

municipalities. Local governments can have a key role in coordinating interaction between 

sectors, in order to take advantage of opportunities that may arise in the net-zero transition 

and return benefit to local communities and workforces. However, particularly in rural areas 

and regions away from Japan’s largest cities, just transition challenges can come against a 

backdrop of ageing and declining populations and associated declines in revenue. It is hence 

vital that local governments in regions that are at high risk under the net-zero transition are 

well supported with resourcing and skills from a national level; 

 

• Related to the above, local governments may benefit from opportunities for peer-to-peer 

learning on managing just transitions in their localities. The mapping of the comparative risks 

and opportunities faced by different regions within Japan shows, for example, that 

municipalities in regions such as Tohoku, Hokuriku and Kyushu may face similar kinds of 

challenges under a just transition. The example of Muroran’s collaboration with Aberdeen in 

the UK also illustrates how opportunities for mutual learning from places with similar 

characteristics may extend internationally. 

 

Industry and trade unions   

 

• A critical challenge faced globally – not only in Japan – is to understand how well the skills of 

an existing carbon intensive workforce, and also the infrastructure of carbon-intensive 

regions, matches up to what is required for net-zero technologies. It is vital not to make 

assumptions about how easily workers in one sector or job type will be able to transition to 

other job types, even if the job profiles appear similar. However, it is at present hard to find 

data within Japan on characteristics of the labour force in carbon-intensive industries that 

allows this richer understanding of labour force characteristics to emerge. This is especially 

so for fossil fuel and nuclear power workers who (whilst representing upwards of 50,000 jobs 

in absolute terms) make up a relatively small proportion of the overall labour force in Japan, 

which can make it hard to identify trends and characteristics in government data. There is 

hence a real need for industry associations and/or trade unions to develop in-depth and 

publicly-available data on the characteristics of the workforce in carbon-intensive industries, 
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which will enable governments, researchers and NGOs to make more precise policy 

recommendations; 

 

• Related to the above is the value of training and certification for workers aiming to transition 

to net-zero jobs. The vision of Iwaki City to develop a certification scheme for wind power 

maintenance and operations workers stands as a good example of how the skills 

requirements for a just transition in Japan can be more formally recognised. Identifying the 

kinds of net-zero jobs that are likely to emerge in a locality, and initiating retraining and 

reskilling programmes early on for workers in sectors that are scheduled for closure, will be 

especially important in more rural regions (e.g. Tohoku, Hokuriku, Shikoku) where there are 

fewer opportunities for diversification; 

  

• The significance of jobs relating to climate change adaptation and resilience should also not 

be overlooked. The effects of extreme weather events across Japan in recent years serve as 

a stark reminder of the impacts that climate change will have on the country, and on the 

need for upgrades to infrastructure as well as replacement or retrofit of older housing stock. 

Sectors like construction and utility may therefore be able to support a just transition by 

linking mitigation- and adaptation-related jobs, and considering these together. 

 

Non-governmental organisations and third sector organisations 

 

• NGOs can have an important role in coordinating dialogue between sectors, and in helping 

to identify potential opportunities and synergies. To date, much of the NGO activity on just 

transitions in Japan has focused on site-specific opposition to new-build thermal power 

stations. This activity is an important part of enabling a just and net-zero transition. In 

addition, however, environmental NGOs may be well placed to facilitate mutual learning and 

dialogues between municipalities and regions facing similar issues across Japan (and, indeed, 

with regions internationally who are facing similar challenges). More detailed analysis of 

prefectural or municipal characteristics to build on the regional analysis presented in this 

report may help to pinpoint potential participant localities; 

 

• Given the strong rhetoric of the Japanese Government on the role of hydrogen in a net zero 

society and in hydrogen and ammonia co-firing plus carbon capture and storage in the 

thermal power sector, it is understandable and important that NGOs continue to strongly 

oppose coal and gas power within Japan. At the same time, however, the Japanese 

Government’s announcement of offshore wind promotion areas, as well as identification of 

potential for onshore solar and wind, presents a chance for positive messaging on how net 

zero energy technologies can represent a bright future for carbon-intensive regions and 

workforces. This can also involve engaging pro-actively with new renewables developments, 

especially offshore wind, to ensure strong local content in terms of jobs and economic uplift ; 

 

• It is also important to note the heterogeneity of NGOs that exist within Japan. Community-
level NGOs, such as the Shimizusawa Project in the former coal city of Yubari, show the 

important role that third sector organisations working locally can have in initiating potentially 

sensitive or difficult conversations about just transitions for localities where carbon-intensive 

industry is not only a major employer, but also a core component of local identity. 

Collaboration with locally-based NGOs, who may not have an explicit environmental focus, 
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may thus be a valuable pathway in Japan to stimulating thinking on what a just transition 

might mean at a local level. 

 

Academics and researchers 

 

• Further research could build on extant work into the geographical impact of energy 
transitions for Japan, by aggregating prefectural or municipal-level data to assess where job 

impacts (and conversely) opportunities may be found at a finer scale. This may aid in 

identifying localities that are facing similar challenges, and could hence help to support 

mutual learning between local governments and civil society actors from across Japan; 

 

• Similarly, subsequent work could go further in quantifying the jobs opportunity associated 

with Japan’s on- and offshore wind potential, as well as with potential in other areas such as 

solar PV manufacture and installation. Whilst quantifying jobs associated with renewable 

energy is widely acknowledged, quantitative estimations of how many jobs may be created 

– and where – under different deployment pathways may give a fuller picture of the size of 

the net-zero jobs opportunity in Japan; 

 

• In terms of place-based just transitions, in-depth and ethnographic research tracking 
community dynamics during the process of the phase-out of thermal power stations 

scheduled for decommissioning may give valuable and rich insights into some of the issues 

faced at a local level as Japan moves towards phase-down of fossil fuel power.  
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APPENDIX: METHODS 
 

Section 1: What Does a Just Transition Mean in Japan? 

 

Interviews 

 

Interviews were conducted with the following stakeholders as part of the project. Face-to-face 

interviews were short conversational interviews undertaken on-site at the UN Climate Change 

Conference (COP26) in Glasgow in November 2021. Recruitment was targeted towards engaging with 

stakeholders from a range of perspectives (government, industry, academia, civil society) with an 

interest in just transitions in Japan. Online interviews were longer interviews with greater depth, 

undertaken with the purpose of engaging with actors with specific and in-depth knowledge of aspects 

of a just transition in Japan. The online interviews were also utilised to fill in gaps in knowledge of the 

case study locations discussed in Section 3. For additional contextual information, in-depth interviews 

conducted by the Principal Investigator as part of the Regional Studies Association-funded project 

Managed transitions in carbon-intensive coastal regions: a comparative study of Iwaki and Iburi, Japan 

were also re-analysed and incorporated into the data set. 

 

Table A1: project interviewees 
Sector Interview type Date 

Industry – renewables Short conversational November 2021 

Industry – CO2 utilisation Short conversational November 2021 

Industry – hydrogen Short conversational November 2021 

Industry - hydrogen Short conversational November 2021 

Industry - CCS Short conversational November 2021 

Local government Short conversational November 2021 

National government Short conversational November 2021 

Research organisation – 

environmental governance 

Short conversational November 2021 

Community social enterprise  Online in-depth November 2021 

International environmental NGO Online in-depth December 2021 

National environmental NGO Online in-depth December 2021 

Community environmental NGO Online in-depth February 2022 

National environmental NGO Face-to-face July 2017 

Academia – community renewables Face-to-face July 2017 

Industry association – engineering Face-to-face January 2018 

Industry – CCS Face-to-face January 2020 

 

Interviews followed the topic guide shown in Figure A1. Short conversational interviews took a more 

focused approach, targeted on questions to which the respondent would be able to offer the most 

valuable or critical insight given the tight timeframe of the project.  
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Figure A1: interview topic guide 

 

Interviews were analysed using a directed qualitative content analysis approach (Cho & Lee, 2014; 

Hsieh & Shannon, 2005). This means that the content of interviews was assigned to pre-existing 

categories determined by the researcher: essentially (a) what the organisation or individual thought a 

just transition ought to mean in Japan; (b) what the organisation or individual saw as the main 

opportunities for a just transition in Japan; (c) what the organisation or individual saw as the main 

barriers for a just transition in Japan; and (d) the organisation or individual’s assessment of current 

policies and legislation towards a just transition for Japan. The additional benefit of a directed 

qualitative content analysis approach of this nature is that it allows different datasets (i.e. documents 

and interview notes) and also interviews collected for different purposes  to be analysed under a 

common framework. This approach therefore meant that documentary material could also be 

integrated into this analysis, especially important given the timeframe of the project.  

 

Review of policy, media reporting and scholarly literature 

 

To support the above analysis, a review of relevant national government policy, third sector reports, 

media reports and academic research on a just transition in Japan were reviewed. The core 

government policies reviewed were the Sixth Basic Energy Plan (2021); Japan’s Plan for Global 

Warming Countermeasures (2021); Japan’s INDC submitted under the Paris Agreement (2015); METI’s 

Green Growth Strategy Through Achieving Carbon Neutrality in 2050 (2050); Japan’s National Climate 

Just transitions in Japan: interview topic guide 
 

1. Tell me about your organisation? 
a. Activity so far around climate change in Japan 

 
2. Japan and Coal 

a. What are the main issues you are working on for coal in Japan? 
b. How do you rate the possibility of CCS for Japan? 

c. What about ammonia/hydrogen co-firing? 
d. Have you done any work on coal and just transitions yet? 

 
3. How would you define a just transition? 

a. What does a just transition mean in a Japanese context? 
b. What places/regions might be most negatively affected by the net-zero transition in Japan? 
c. What sectors of the workforce might be most negatively affected by the net-zero transition in 

Japan? 
d. What do you think are some of the main social and political barriers for a just transition in 

Japan? 
e. How might that differ from other places globally? 

 
4. Japan, COP26 and a Just Transition 

 a. Was there anything that surprised you about Japan at COP26? 
 b. Are there other countries you think Japan can learn from or form alliances with? 

 
5. Next steps 

a. What in particular would be helpful for you to know about just transitions for your work? 
b. Is there anything we can be doing within this project – or with our outputs – that would be 

especially valuable? 
c. Can you recommend anyone else to talk to or policies/studies to look at? 
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Change Adaptation Plan (2018); and the Ministry of Environment (2021) inventory of local government 

actions towards net-zero in Japan, titled Efforts to achieve virtually zero carbon dioxide emissions in 

2050. 

 

Relevant reporting by third sector organisations was sourced through the researchers’ own knowledge 

of relevant organisations working on climate change and just transitions in Japan. Media reporting 

was sourced by searching Google for ‘just transition’ PLUS ‘Japan’ in English; and 公正な移行 OR公

平な移行 OR ジャストトランジション in Japanese. Similarly, Google Scholar and the KAKEN 

database of funded research projects were searched with the same terms in both Japanese and English 

to identify relevant published literature. Literature reviewing therefore took a narrative format, with 

analysis and writing up to support the points identified in the interviews.  

 

Section 2: What Does a Just Transition Mean in Japan? 

 

First, the location where key carbon-intensive infrastructure sites are located geographically in Japan 

was inventorised. In line with Japan’s INDC,  this covered CO2 originating from energy production (i.e. 

fossil fuel-fired power stations); and the main industrial sectors of steel, petrochemicals, and paper-

making; as well as vehicle manufacturing given the prominence of the transport sector in the INDC 

after energy and industrial CO2 sources. Whilst the ceramics, stone and clay products industry is also 

explicitly mentioned in Japan’s INDC, the Japan Labour Force Survey reports extremely low numbers 

of people working in this sector nationally, and hence was excluded from the analysis. Nuclear power 

stations are also included, given the uncertain role of nuclear power in Japan’s future energy mix (i.e. 

societal opposition to restarts) and the inclusion of nuclear power workers in many political parties’ 

and NGOs’ statements on just transitions in Japan.  

 

The number of jobs associated with fossil fuel power was calculated by taking (METI, 2017) upper 

estimate of 14,213 jobs directly associated with fossil fuel power across Japan, and dividing this by the 

generation capacity in each region as reported on the National Institute of Informatics’ Electrical Japan 

database (http://agora.ex.nii.ac.jp/earthquake/201103-eastjapan/energy/electrical-japan/) (caution 

was exercised to ensure that power stations were counted within the region in which they are located, 

and not the region to which they supply power). Steel jobs were sourced directly from the 2020 reports 

of Nippon Steel (Nippon Steel, 2020). Petrochemical jobs were estimated by sourcing the total number 

of petrochemical refining employees (19,121) and the production capacity of Japan’s refineries from 

the report of the Petroleum Association of Japan (Petroleum Association of Japan, 2020), and dividing 

the total number of employees by the production capacity of each region (as was done for fossil fuel 

power). 

 

Jobs per region was also estimated for the nuclear, paper and vehicle manufacturing sectors. The 

nuclear power workforce was estimated by taking the (METI, 2018) estimate of 13,000 people directly 

employed by nuclear power stations, and dividing this by regional generation capacity. Available data 

for vehicle manufacturing and paper and pulp are less precise and are kept separate as they are figures 

from industry bodies which appear to include associated jobs across the entire supply chain, but are 

nonetheless useful to understand the relative workforce sizes and potential implications for each 

region. Vehicle manufacturing jobs were estimated by dividing the total stated workforce in vehicle 

manufacturing within Japan (199,000) by the number of production plants per region according to the 

data of the (Japan Automobile Manufacturers Association, 2021). Paper and pulp jobs were similarly 
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estimated by dividing the total stated workforce in paper and pulp within Japan (187,000) by the 

number of production plants per region according to the data of the (Japan Paper Association, 2018). 

 

The number of workers in each region in the most carbon-intensive activities outlined in Japan’s 

submission to the Paris Agreement (as above) was then calculated as a proportion of the total labour 

force in each region listed in the 2020 Japan Labour Force Survey. The proportion of workers in each 

sector relative to the total size of the regional labour force was then averaged out across each region. 

This in turn allowed identification of regions where the workforce in each carbon-intensive sector was 

either (a) moderate risk (above the mean across each region); or (b) high risk (more than one standard 

deviation above the mean across each region). 

 

The priority growth areas identified within Japan’s Roadmap to Beyond Zero Carbon – plus the net-

zero technologies outlined in Japan’s Basic Energy Plan and Climate Change Plan – were then used as 

a basis for understanding where there may be regional net-zero job opportunities within Japan. By 

supplementing this with additional policy statements, governmental and third sector data and peer-

reviewed research outcomes, it is possible to identify potential growth areas within regions relative 

to other parts of Japan. Attention was also paid to carbon-intensive infrastructure and regional 

workforces outlined in the previous section, which may be re-purposed in a way that supports climate 

mitigation imperatives (e.g. vehicle manufacturing plants may be able to switch to EV/FCV production; 

LNG terminals may be able to handle hydrogen imported from overseas or carbon dioxide being 

transported domestically to storage sites). 

 

Key sectors and job families from the Japan Labour Force Survey that match up to the net-zero action 

requirements were identified. Electricity, gas, heat and water supply jobs may be relevant to the 

deployment of wind power; the operation of hydrogen, CCS and fuel ammonia infrastructure; and the 

installation/retrofit and maintenance of energy-efficient apparatus in residential and commercial 

settings. Manufacturing jobs may be relevant to the manufacturing of wind turbines; the building of 

new ships to carry carbon dioxide and hydrogen (given Japan’s preference for ship-based as opposed 

to pipeline-based transport); and the manufacture of EV and FCV vehicles. Construction jobs may be 

relevant to the installation of on- and offshore wind turbines; and to the construction of new energy-

efficient buildings and retrofit of old housing stock. Agriculture and forestry and fisheries workers may 

have the skills to realise nature-based approaches to climate mitigation, especially sequestration in 

forests or in kelp and seagrass beds. 

 

As with the job risks, regional opportunities for net-zero and regional workforce skills/characteristics 

were assessed as ‘high’ if the workforce in the sector regionally was more than 1 standard deviation 

above the mean across regions for all of Japan; ‘medium’ if the workforce in the sector was between 

-1 and 1 standard deviations from the mean across reg ions for all of Japan; and ‘low’ if the workforce 

in the sector was more than 1 standard deviation below the average. 

 

Table A2 provides a full inventory of data sources used to undertake this analysis.  
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Table A2: Data Sources for Geographical Analysis of Just Transitions in Japan 

 
Organisation Data URL 

Statistics 

Bureau of 
Japan 

Japan Labour Force Survey 

2020 

https://www.stat.go.jp/english/data/roudou/index.html 

National 
Institute of 

Informatics 

Electrical Japan (Database  
of Power Stations) 

http://agora.ex.nii.ac.jp/earthquake/201103-eastjapan/energy/electrical-japan/type/1.html.ja 

Nippon Steel Securities Report (Location 
and Employee Numbers of 

Steelworks) 

https://www.nipponsteel.com/ir/pdf/nipponsteel_jp_br_2020_all.pdf  

Petroleum 

Association 

of Japan 

Petroleum Industry in 

Japan 2020 (Location and 

Capacity of Refineries) 

https://www.paj.gr.jp/ebook/paj2020-en/ 

Japan Paper 

Association 

Location of Paper Mills and 

Number of Employees 

https://www.jpa.gr.jp/about/member/factory/index.html 

OECD Peer Review of the 

Japanese Shipbuilding 

Industry 

https://www.oecd.org/industry/ind/PeerReview-Shipbuilding-Japan.pdf 

Japan 

Automobile 

Makers 
Association 

The Motor Industry of 

Japan 2021 

http://www.jama-english.jp/publications/MIoJ2021_e.pdf 

Japan Energy 
Service 

Corporation 

LNG Terminals in Japan https://www.jesco-jp.com/en/business/lngbase/ 

METI Estimation of number of 
thermal power station 

workers in Japan 

https://www.meti.go.jp/meti_lib/report/H29FY/000887.pdf 

METI Estimation of number of 

nuclear power station 

workers in Japan 

https://www.meti.go.jp/shingikai/enecho/denryoku_gas/genshiryoku/pdf/016_11_02.pdf  

 

Section 3: Surveys 

 

Appendix A. Survey Questions 

 

# Japanese English 

Q1 現在お住まいの県にはどのくらいの
期間在住されていますか。 

How long have you lived in your current 

province? 

Q2 現在お住いの住宅の区分をお答えく
ださい。 

Please indicate the category of housing in which 

you currently reside. 

Q3 現在お住いの住宅の取得状況につい
てお答えください。 

Please indicate the status of your current 

residence. 

Q4 あなたの雇用状況についてお答えく
ださい。 

Please indicate your employment status. 

Q5 あなたの業種をお答えください。 Please indicate your industry? 

Q6 あなたの最終学歴をお答えくださ
い。 

What is your highest level of education? 

Q7 あなたは「公平な移行」（Just 

Transition）という概念をどの程度ご
存じですか。 

How familiar are you with the concept of a Just 

Transition? 

Q8 前問で 1～3と回答された方に質問で
す。「公平な移行」（Just 

If you answered 1-3 in the previous question, 

please answer the following questions. Where did 
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Transition）という言葉をどちらで知
りましたか。（いくつでも） 

you hear of the term "Just Transition"? (Please 

choose as many as you like). 

Q9 以下の発電技術についてどの程度ご
存じですか。 

How familiar are you with the following power 

generation technologies? 

Q10 あなたは、次のようなエネルギーに
関する政策や協定、組織についてど
の程度ご存知ですか。 

How familiar are you with the following energy 

policies, agreements, and organizations? 

Q11 あなたは、ご自宅で消費している電
力のエネルギーミックス（発電技術
や燃料の種類）をご存じですか。 

Do you know the energy mix (type of generation 

technology and fuel) of the electricity you 

consume in your home? 

Q12 あなたは以下のエネルギー関連機器
をお持ちですか。（いくつでも） 

Do you own any of the following energy-related 

equipment? (any number) 

Q13 毎月のエネルギー料金（電気、ガス
等）について、どのようにお考えで
すか。 

How do you feel about your monthly energy bills 

(electricity, gas, etc.)? 

Q14 次のエネルギー政策課題について、
あなたにとっての重要度をお答えく
ださい。 

Please rate the importance of the following 

energy policy issues to you. 

Q15 以下のエネルギー源や技術につい
て、また、エネルギーミックス（全
体において、それぞれの種類を増や
すことを望むか減らすことを望む
か、あなたのご意見をお聞かせくだ
さい。 

Please tell us your opinion about the following 

energy sources and technologies and whether you 

would like to see more or less of each type in the 

overall energy mix 

Q16 化石燃料からの脱却を考える場合、
誰の意見を取り入れるべきでしょう
か。（いくつでも） 

Whose opinion should be taken into account 

when considering moving away from fossil fuels? 

(any number) 

Q17 化石燃料からの脱却を考えるとき、
誰の利益を第一に考えるべきでしょ
うか。 

Whose interests should be considered first and 

foremost when thinking about moving away from 

fossil fuels? 

Q18 化石燃料からの脱却を考えるとき、
どの社会層の利益を第一に考えるべ
きでしょうか。 

Which segment of society should be considered 

first and foremost when thinking about divesting 

fossil fuels? 

Q19 化石燃料からの脱却を考えるとき、
どの世代の利益を第一に考えるべき
でしょうか。 

Which generation's interests should we put first 

when we think about getting rid of fossil fuels? 

Q20 新しいエネルギーインフラへの投資
が必要な場合、誰が負担するべきで
しょうか。 

When investments in new energy infrastructure 

are needed, who should bear the burden? 

Q21 過去、エネルギー転換によって職を
失う人がいました。次の選択肢か
ら、エネルギー転換によって職を失
うことはやむを得ないと考えるもの
はどれですか。（いくつでも） 

In the past, people have lost their jobs as a result 

of the energy transition. Which of the following 

options do you think it is inevitable that people 

will lose their jobs as a result of the energy 

transition? (any number) 

Q22 日本における 2050年までの持続可能
な脱炭素社会への公正な移行を達成
する為に、下記の中から取っても良
いと思う行動はありますか。（いく
つでも） 

Are there any actions you think could be taken to 

achieve a just transition to a sustainable 

decarbonized society by 2050 in Japan from the 

following? (as many as you want) 

Q23 公正な移行を達成する為にあなたの
地域社会で受け入れても良いと思え
る事は何ですか。（いくつでも） 

What are some things you would be willing to 

accept in your community to achieve a just 

transition? (any number) 

Q24 あなたは公正な移行によって何を得
る事を期待しますか。（いくつで
も） 

What do you expect to gain from a fair transition? 

(as many as you want) 
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Appendix B. Awareness of just transition according to gender, type of house, employment status and 

education of the respondent 

 

Table B1. Bivariate Analysis Statistics 

Awareness of the just transition concept 
Characteristics I know it 

well 
I know it I have heard 

of it 
I have never 
heard of it 

2 -value 
(p-value) 

Age      
<=25 2.09 (4) 4.71 (9) 19.90 (38) 73.30 (140) 

67.04 
(0.000) 

26-35 2.30 (17) 3.52 (26) 12.04 (89) 82.14 (607) 
36-45 1.17 (15) 2.82 (36) 13.77 (176) 82.24 (1051) 
46-55 0.60 (10) 2.52 (42) 15.70 (262) 81.19 (1355) 
56-65 0.59 (8) 2.45 (33) 18.96 (255) 77.99 (1049) 
66 or over 0.26 (2) 3.34 (26) 20.82 (162) 75.58 (588) 
Gender      
Male 1.39 (48) 3.71 (128) 17.53 (605) 77.38 (2671) 51.10 

(0.000) Female 0.31 (8) 1.73 (44) 14.80 (377) 83.16 (2119) 
Type of house      
Detached  0.80 (28) 3.01 (106) 17.37 (611) 78.82 (2772) 

11.78 
(0.067) 

Apartments/ 
Condominiums 

1.17 (28) 2.60 (62) 15.09 (360) 81.14 (1936) 

Others 0.00 (0) 4.12 (4) 11.34 (11) 84.54 (82) 
Employment status      
Full-time 1.40 (44) 3.57 (112) 16.22 (509) 78.81 (2473) 

67.11 
(0.000) 

Part-time 0.12 (1) 2.43 (20) 17.52 (144) 79.93 (657) 
Homemaker 0.15 (1) 1.08 (7) 13.52 (88) 85.25 (555) 
Unemployed 0.12 (1) 1.94 (16) 15.74 (130) 82.20 (679) 
Self-employed 1.04 (5) 2.70 (13) 19.92 (96) 76.35 (368) 
Student 4.94 (4) 4.94 (4) 18.52 (15) 71.60 (58) 
Education      
Primary school 50.00 (1) 50.00 (1) 00.00 (0) 00.00 (0) 

136.49 
(0.000) 

Junior high school  0.89 (1) 0.89 (1) 17.86 (20) 80.36 (90) 
High school 0.41 (7) 2.32 (40) 16.33 (281) 80.94 (1393) 
Trade college 0.64 (5) 2.68 (21) 14.56 (114) 82.12 (643) 
2-year Diploma 0.18 (1) 0.55 (3) 13.45 (74) 85.82 (472) 
University 1.29 (33) 3.44 (88) 17.76 (454) 77.50 (1981) 
Graduate school  2.90 (8) 6.52 (18) 14.13 (39) 76.45 (211) 
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Table B2. Ordered logistic regression for non-awareness of the concept of a ‘Just Transition’ (OR is 

the odds ratio compared to the reference (OR=1.00) in each predictor category) 

Predictors Estimates Std. error of 
Estimates 

t-value OR p-value 

Living duration in 
prefecture 

0.0038 0.0018 2.1053 - 0.0352 

Age      
<=25 (ref) 0.0000 - - 1.00 - 

26-35 0.5436 0.1904 2.8548 1.72 0.0043 
36-45 0.5713 0.1818 3.1428 1.77 0.0016 
46-55 0.5312 0.1806 2.9410 1.70 0.0033 
56-65 0.3640 0.1858 1.9586 1.43 0.0501 

66 or over 0.2343 0.1640 3.9954 1.26 0.2311 
Gender      

Male (ref) 0.0000 - - 1.00 - 
Female 0.3016 0.0755 3.9915 1.35 0.0000 
Region      

Hokkaido (ref) 0.0000 - - 1.00 - 
Tohoku -0.1954 0.2078 -0.9402 0.82 0.3471 
Kanto -0.1442 0.1777 -0.8115 0.87 0.4170 
Chubu -0.1247 0.1860 -0.6709 0.88 0.5022 
Kansai -0.2881 0.1837 -1.5682 0.75 0.1168 

Chugoku 0.0516 0.2231 0.2314 1.05 0.8170 
Shikoku -0.0566 0.2620 -0.2162 0.94 0.8287 
Kyushu -0.1836 0.1941 -0.9457 0.83 0.3432 

Education      
Primary school (ref) 0.0000 - - 1.00 - 
Junior high school  1.9083 1.3025 3.7683 6.74 0.0002 

High school 1.9649 1.2823 3.8718 7.13 0.0001 
Trade college 1.9738 1.2841 3.8731 7.20 0.0001 

2-year Diploma 2.1685 1.2879 4.0128 8.75 0.0000 
University 1.7942 1.2815 3.7411 6.01 0.0002 

Graduate school  1.7145 1.2883 3.6593 5.55 0.0003 
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Appendix C. Multivariate Analysis of individual policy importance categories 

(OR is the odds ratio compared to the reference (OR=1.00) in each predictor category) 

 

Table C1. Environmental Protection 

Predictors Estimates Std. error of 
Estimates 

t-value OR p-value 

Living duration in prefecture 0.0004 0.0014 0.2850 - 0.7756 
Age      

<=25 (ref) 0.0000 - - 1.00 - 
26-35 -0.0724 0.1565 -0.4627 0.93 0.6435 
36-45 0.0463 0.1509 0.3066 1.05 0.7591 
46-55 0.1136 0.1504 0.7553 1.12 0.4500 
56-65 0.3208 0.1550 2.0693 1.38 0.0385 

66 or over 0.6553 0.1640 3.9954 1.92 0.0000 
Gender      

Male (ref) 0.0000 - - 1.00 - 
Female 0.3839 0.0556 6.9006 1.46 0.0000 
Region      

Hokkaido (ref) 0.0000 - - 1.00 - 
Tohoku -0.2079 0.1533 -1.3562 0.81 0.1750 
Kanto -0.2613 0.1290 -2.0254 0.77 0.0428 
Chubu -0.2970 0.1349 -2.2012 0.74 0.0277 
Kansai -0.3848 0.1343 -2.8648 0.68 0.0041 

Chugoku -0.2555 0.1586 -1.6111 0.77 0.1071 
Shikoku -0.3212 0.1862 -1.7252 0.73 0.0844 
Kyushu -0.2322 0.1423 -1.6318 0.79 0.1027 

Education      
Primary school (ref) 0.0000 - - 1.00 - 
Junior high school  2.1093 1.9520 1.0806 8.24 0.2798 

High school 1.9897 1.9443 1.0234 7.31 0.3061 
Trade college 2.1204 1.9449 1.0902 8.33 0.2756 

2-year Diploma 1.9598 1.9459 1.0071 7.10 0.3138 
University 2.0437 1.9440 1.0513 7.72 0.2931 

Graduate school  2.0014 1.9468 1.0281 7.40 0.3039 
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Table C2. Climate Change Response 

Predictors Estimates Std. error of 
Estimates 

t-value OR p-value 

Living duration in prefecture 0.0001 0.0013 0.0214 - 0.9828 
Age      

<=25 (ref) 0.0000 - - 1.00 - 
26-35 0.0698 0.1525 0.4576 1.07 0.6472 
36-45 0.1401 0.1464 0.9574 1.15 0.3384 
46-55 0.2729 0.1463 1.8659 1.31 0.0620 
56-65 0.4567 0.1508 3.0276 1.58 0.0025 

66 or over 0.9214 0.1599 5.7599 2.51 0.0000 
Gender      

Male (ref) 0.0000 - - 1.00 - 
Female 0.5066 0.0549 9.216 1.65 0.0000 
Region      

Hokkaido (ref) 0.0000 - - 1.00 - 
Tohoku -0.0039 0.1494 -0.0263 0.99 0.9789 
Kanto 0.0138 0.1259 0.1100 1.01 0.9123 
Chubu -0.0829 0.1315 -0.6304 0.92 0.5284 
Kansai -0.2367 0.1315 -1.8007 0.79 0.0717 

Chugoku -0.1016 0.1558 -0.6524 0.90 0.5114 
Shikoku -0.9645 0.1813 -0.5319 0.91 0.5947 
Kyushu 0.0305 0.1390 0.2191 1.03 0.8265 

Education      
Primary school (ref) 0.0000 - - 1.00 - 
Junior high school  1.5569 1.8435 0.8445 4.74 0.3983 

High school 1.4546 1.8358 0.7923 4.28 0.4281 
Trade college 1.5540 1.8364 0.8462 4.73 0.3974 

2-year Diploma 1.4262 1.8374 0.7762 4.16 0.4376 
University 1.5283 1.8355 0.8326 4.61 0.4050 

Graduate school  1.3710 1.8384 0.7457 3.93 0.4558 
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Table C3. Limited Resource Conservation 

Predictors Estimates Std. error of 
Estimates 

t-value OR p-value 

Living duration in 
prefecture 

-0.0009 0.0014 -0.6750 - 0.4996 

Age      
<=25 (ref) 0.0000 - - 1.00 - 

26-35 -0.0401 0.1543 -0.2599 1.07 0.7948 
36-45 0.0708 0.1483 0.4775 1.15 0.6329 
46-55 0.2371 0.1482 1.5993 1.31 0.1097 
56-65 0.3666 0.1528 2.3985 1.58 0.0164 

66 or over 0.7045 0.1614 4.3626 2.51 0.0000 
Gender      

Male (ref) 0.0000 - - 1.00 - 
Female 0.4715 0.0558 8.4446 1.65 0.0000 
Region      

Hokkaido (ref) 0.0000 - - 1.00 - 
Tohoku -0.1361 0.1509 -0.9019 0.99 0.3670 
Kanto -0.1621 0.1267 -1.2790 1.01 0.2008 
Chubu -0.1597 0.1324 -1.2057 0.92 0.2279 
Kansai -0.3007 0.1324 -2.2708 0.79 0.0232 

Chugoku -0.1817 0.1574 -1.1545 0.90 0.2482 
Shikoku -0.2338 0.1838 -1.2722 0.91 0.2032 
Kyushu -0.0856 0.1396 -0.6133 1.03 0.5396 

Education      
Primary school (ref) 0.0000 - - 1.00 - 
Junior high school  2.1857 1.9827 1.1023 4.74 0.2703 

High school 1.9316 1.9748 0.9781 4.28 0.3279 
Trade college 2.0469 1.9754 1.0362 4.73 0.3001 

2-year Diploma 1.8879 1.9764 0.9552 4.16 0.3394 
University 1.9982 1.9745 1.0120 4.61 0.3115 

Graduate school  2.0515 1.9772 1.0375 3.93 0.2994 
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Table C4. A Healthy Economy 

Predictors Estimates Std. error of 
Estimates 

t-value OR p-value 

Living duration in prefecture -0.0010 0.0014 -0.7598 - 0.4473 
Age      

<=25 (ref) 0.0000 - - 1.00 - 
26-35 0.0794 0.1514 0.5239 1.08 0.6003 
36-45 0.1372 0.1454 0.9438 1.15 0.3452 
46-55 0.1207 0.1450 0.8324 1.13 0.4051 
56-65 0.0434 0.1493 0.2906 1.04 0.7713 

66 or over 0.2185 0.1574 1.3877 1.24 0.1652 
Gender      

Male (ref) 0.0000 - - 1.00 - 
Female 0.1525 0.0551 2.7668 1.16 0.0056 
Region      

Hokkaido (ref) 0.0000 - - 1.00 - 
Tohoku -0.0882 0.1501 -0.5875 0.92 0.5568 
Kanto 0.0041 0.1259 0.0328 1.01 0.9738 
Chubu 0.0075 0.1318 0.0569 1.01 0.9545 
Kansai -0.0298 0.1316 -0.2271 0.97 0.8203 

Chugoku -0.1317 0.1552 -0.8488 0.88 0.3959 
Shikoku -0.2732 0.1823 -1.4983 0.76 0.1340 
Kyushu -0.0493 0.1386 -0.3557 0.95 0.7219 

Education      
Primary school (ref) 0.0000 - - 1.00 - 
Junior high school  2.1284 0.1562 13.6265 8.40 0.0000 

High school 2.2554 0.0594 37.0929 9.53 0.0000 
Trade college 2.3041 0.0733 31.3934 10.0

1 
0.0000 

2-year Diploma 2.2795 0.0864 26.3669 9.77 0.0000 
University 2.2757 0.0556 40.9165 9.73 0.0000 

Graduate school  2.3786 0.1059 22.4612 10.7
9 

0.0000 
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Table C5. A Convenient Lifestyle 

Predictors Estimates Std. error of 
Estimates 

t-value OR p-value 

Living duration in 
prefecture 

-0.0016 0.0013 -1.1549 - 0.2481 

Age      
<=25 (ref) 0.0000 - - 1.00 - 

26-35 -0.0034 0.1541 -0.0219 0.99 0.9824 
36-45 -0.0420 0.1483 -0.2831 0.96 0.7771 
46-55 -0.0435 0.1480 -0.2942 0.96 0.7685 
56-65 -0.0535 0.1523 -0.3515 0.95 0.7251 

66 or over 0.1267 0.1605 0.7891 1.13 0.4300 
Gender      

Male (ref) 0.0000 - - 1.00 - 
Female 0.1456 0.0547 2.6582 1.16 0.0078 
Region      

Hokkaido (ref) 0.0000 - - 1.00 - 
Tohoku -0.1313 0.1504 -0.8734 0.88 0.3824 
Kanto -0.0023 0.1266 -0.0185 0.99 0.9852 
Chubu -0.0397 0.1325 -0.2997 0.96 0.7643 
Kansai -0.0616 0.1321 -0.4664 0.94 0.6409 

Chugoku -0.0878 0.1563 -0.5615 0.92 0.5744 
Shikoku -0.2491 0.1832 -1.3595 0.78 0.1739 
Kyushu -0.0189 0.1393 -0.1358 0.98 0.8919 

Education      
Primary school (ref) 0.0000 - - 1.00 - 
Junior high school  -2.4912 1.3417 -1.8567 0.08 0.0633 

High school -2.6267 1.3308 -1.9737 0.07 0.0484 
Trade college -2.7080 1.3316 -2.0335 0.06 0.0419 

2-year Diploma -2.5949 1.3330 -1.9466 0.07 0.0515 
University -2.6656 1.3304 -2.0035 0.07 0.0451 

Graduate school  -2.5691 1.3347 -1.9247 0.08 0.0542 
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Table C6. A Resilient Energy System 

Predictors Estimates Std. error of 
Estimates 

t-value OR p-value 

Living duration in prefecture -0.0024 0.0014 -1.7520 - 0.0797 
Age      

<=25 (ref) 0.0000 - - 1.00 - 
26-35 0.0020 0.1541 0.0131 1.01 0.9895 
36-45 0.0254 0.1480 0.1717 1.03 0.8636 
46-55 0.1961 0.1478 1.3268 1.22 0.1845 
56-65 0.2386 0.1521 1.5681 1.27 0.1168 

66 or over 0.5719 0.1611 3.5488 1.77 0.0004 
Gender      

Male (ref) 0.0000 - - 1.00 - 
Female 0.4705 0.0561 8.3877 1.60 0.0000 
Region      

Hokkaido (ref) 0.0000 - - 1.00 - 
Tohoku -0.2059 0.1507 -1.3662 0.81 0.1718 
Kanto -0.1731 0.1272 -1.3611 0.84 0.1734 
Chubu -0.1906 0.1330 -1.4327 0.83 0.1519 
Kansai -0.2377 0.1328 -1.7894 0.79 0.0735 

Chugoku -0.2923 0.1570 -1.8613 0.75 0.0627 
Shikoku -0.2188 0.1847 -1.1847 0.80 0.2361 
Kyushu -0.1557 0.1403 -1.1097 0.86 0.2671 

Education      
Primary school (ref) 0.0000 - - 1.00 - 
Junior high school  2.1476 0.1616 13.2875 8.56 0.0000 

High school 1.9973 0.0608 32.8439 7.36 0.0000 
Trade college 2.0216 0.0746 27.0809 7.55 0.0000 

2-year Diploma 1.9942 0.0885 22.5273 7.35 0.0000 
University 2.0290 0.0568 35.6702 7.60 0.0000 

Graduate school  2.0460 0.1078 18.9781 7.73 0.0000 
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Table C7. A Safe Energy System 

Predictors Estimates Std. error of 
Estimates 

t-value OR p-value 

Living duration in 
prefecture 

-0.0006 0.0014 -0.4353 - 0.6633 

Age      
<=25 (ref) 0.0000 - - 1.00 - 

26-35 0.1768 0.1508 1.1723 1.19 0.2410 
36-45 0.3138 0.1450 2.1645 1.36 0.0304 
46-55 0.4885 0.1449 3.3710 1.62 0.0007 
56-65 0.5974 0.1495 3.9943 1.82 0.0000 

66 or over 0.9078 0.1585 5.7278 2.47 0.0000 
Gender      

Male (ref) 0.0000 - - 1.00 - 
Female 0.3068 0.0556 5.5101 1.36 0.0000 
Region      

Hokkaido (ref) 0.0000 - - 1.00 - 
Tohoku -0.2434 0.1518 -1.6026 0.78 0.1090 
Kanto -0.1815 0.1278 -1.4202 0.83 0.1555 
Chubu -0.1282 0.1336 -0.9594 0.88 0.3373 
Kansai -0.1930 0.1335 -1.4456 0.82 0.1482 

Chugoku -0.2642 0.1584 -1.6679 0.77 0.0953 
Shikoku -0.1855 0.1865 -0.9946 0.83 0.3199 
Kyushu -0.1351 0.1405 -0.9614 0.87 0.3363 

Education      
Primary school (ref) 0.0000 - - 1.00 - 
Junior high school  0.1052 1.2051 0.0873 1.11 0.9304 

High school 0.0321 1.1933 0.0269 1.03 0.9785 
Trade college 0.1168 1.1942 0.0978 1.12 0.9220 

2-year Diploma 0.0319 1.1959 0.0266 1.03 0.9787 
University 0.2399 1.1928 0.2011 1.27 0.8405 

Graduate school  0.2804 1.1974 0.2342 1.32 0.8148 

 

  



110 
 

Table C8. Social Equity 

Predictors Estimates Std. error of 
Estimates 

t-value OR p-value 

Living duration in 
prefecture 

0.0012 0.0014 0.9155 - 0.3599 

Age      
<=25 (ref) 0.0000 - - 1.00 - 

26-35 -0.1349 0.1509 -0.8942 0.87 0.3711 
36-45 -0.0813 0.1450 -0.5605 0.92 0.5751 
46-55 0.0130 0.1447 0.0902 1.01 0.9281 
56-65 0.0744 0.1492 0.4987 1.08 0.6179 

66 or over 0.3385 0.1575 2.1485 1.40 0.0316 
Gender      

Male (ref) 0.0000 - - 1.00 - 
Female 0.3434 0.0548 6.2563 1.41 0.0000 
Region      

Hokkaido (ref) 0.0000 - - 1.00 - 
Tohoku -0.0614 0.1498 -0.4129 0.94 0.6796 
Kanto -0.1793 0.1245 -1.4405 0.84 0.1497 
Chubu -0.1080 0.1302 -0.8301 0.90 0.4064 
Kansai -0.2722 0.1303 -2.0899 0.76 0.0366 

Chugoku -0.3348 0.1544 -2.1676 0.72 0.0302 
Shikoku -0.3289 0.1798 -1.8289 0.72 0.0674 
Kyushu -0.0988 0.1371 -0.7207 0.91 0.4710 

Education      
Primary school (ref) 0.0000 - - 1.00 - 
Junior high school  -0.2864 1.1988 -0.2389 0.75 0.8111 

High school -0.1968 1.1872 -0.1658 0.82 0.8682 
Trade college -0.1404 1.1881 -0.1181 0.87 0.9059 

2-year Diploma -0.2790 1.1898 -0.2345 0.76 0.8145 
University -0.2054 1.1867 -0.1730 0.81 0.8625 

Graduate school  -0.1041 1.1912 -0.0874 0.90 0.9303 
 

 

Section 4: a place-based approach to just transitions in Japan 

 

Section 3 conducts secondary data analysis. The material in this section is based on secondary analysis 

of in-depth interviews and ethnographic field work (e.g. field notes and photographs) conducted by PI 

Mabon in each of the three locations over the last five years: specifically, a Regional Studies 

Association Early Career Grant into just transitions for carbon-intensive coastal regions in Japan; and 

an Economic and Social Research Council UK-Japan Social Science and Humanities Connections Grant 

into resilient coastal communities. This interview data is re-analysed, and supplemented with further 

qualitative content analysis of recent policy documents and media sources for each location, in order 

to gain insights into what each example tells us about how a just transition may play out in the 

Japanese context. The analysis looked a three themes: geography and environmental characteristic; 

industrial heritage and current status; and insights for just transitions in Japan. A full table of 

interviews utilised for this secondary data analysis is shown in Table A3. 

 

Location Participants  Approx. Date  

Yubari  Local government urban planning division  2016  

Yubari  Tourism organisation  2016  

Yubari  Local government urban planning division  2018  
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Yubari  Social enterprise/ NGO  2018  

Yubari Social enterprise/ NGO  2021 

Yubari Conservation NGO 2022 

Muroran  Port authority  2016  

Muroran  Local government environment division  2018  

Muroran  Coal seam gasification/coal bed methane researcher  2018  

Sapporo  Hokkaido Centre for Climate Change Countermeasures  2016  

Sapporo  Hokkaido Government Environment Division  2016  

Iwaki  Local government environment division  2017  

Iwaki  Local history NGO  2017  

Iwaki  Coal museum/ former miners  2017  

Iwaki  Coal transition researchers  2017  

Iwaki  Former nuclear plant worker  2017  

 

Section 5: Just Transitions, Climate Change Adaptation and Biodiversity 

 

The ten categories of adaptation-related jobs identified by (Biagini et al., 2014) were mapped onto 

potentially relevant adaptation- and resilience-related jobs which may be relevant to Japan, on the 

basis of Japan’s National Adaptation Plan (Ministry of Environment, 2018) and on relevant scholarly 

literature identifying actions and workforce requirements to support adaptation and climate resilience 

in a Japanese context. In turn, the adaptation action areas identified in Japan’s National Adaptation 

Plan – and the key actions associated with each of these – were mapped on to job families in the 

Japanese Labour Force Survey. This provides a basis for understanding how job requirements for 

climate adaptation in Japan may map onto existing surpluses or limitations in regional labour forces. 

 

Regional impacts from climate change which were identified in Japan’s National Adaptation Plan and 

in supporting assessments such as the regional assessments produced by the Japan Meteorological 

Agency were used to assess which areas of climate adaptation are most likely to require attention in 

each region, and therefore where the greatest need for jobs and skills relevant to adaptation and 

resilience may be. ‘High priority’ adaptation areas are identified as those where adaptation plans and 

assessments suggest there are likely to be severe and extensive impact with implications for people 

and the economy compared to other regions in Japan. ‘Medium priority’ adaptation areas are 

identified as those where adaptation plans and assessments identify climate impacts that are notable 

in comparison to other areas in Japan. Lastly, ‘low priority’ areas are those where regional impacts 

above and beyond what may be expected across the rest of Japan are not clearly identified.  

 

The adaptation impacts were then cross-referenced with the skills and workforce profiles for each 

region, in order to identify areas where there may be job opportunities or skills requirements for 

regional adaptation and resilience, in a way that may support a just transition. 

 

The review of potential biodiversity and ecological impacts was undertaken through a Google Scholar 

search of peer-reviewed journal articles, with search criteria ecology OR biodiversity OR 

environmental AND Japan AND wind OR CCS OR LNG OR solar. This review was supplemented by 

insights gained from the interviews and grey literature review undertaken for Section 1 and Section 3, 

in order to create a narrative description of key issues and contestations around the biodiversity and 

ecological implications of net-zero infrastructure in Japan.  


