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Abstract 

Scholarship is devoting increasing attention to the important role that socio-technical 

imaginaries play in materialising desirable energy futures by inspiring and propelling 

technological innovation strategies, mobilising stakeholders and resources, and 

justifying necessary policy interventions and transformations of  socio-economic 

systems. This article contributes to this emerging scholarship by exploring two 

relevant cases and their interactions: Japan’s national imaginary around a transition 

to a hydrogen society and Fukushima Prefecture’s local imaginary around a post-

nuclear disaster transition to a society powered 100% by both renewables and 

hydrogen. As we demonstrate, while the process of  interaction and appropriation of  

the national-level hydrogen imaginary to the Fukushima context triggered 

contestations, friction and contradictions, we also identify positive outcomes. That is, 

the process of  convergence encountered concurrence in stakeholder communities 

and complemented existing efforts to achieve a renewable energy future that is unique 

to this particular geography. By also exploring positive outcomes, this study moves 

beyond existent scholarship—which has focused on negative consequences such as 

tensions and contestations—to propose a nuanced appreciation of  the mixed 

outcomes that might ensure the convergence of  diverging imaginaries from differing 

geographical scales. 
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1. Introduction 

Given their importance as instruments for triggering societal change towards more 

sustainable trajectories, existent research on sustainability and energy transitions has largely 

focused on experimentation with novel technologies or socio-technical systems and 

governance approaches (Marvin et al. 2018; Bulkeley and Castán Broto 2013; van der 

Heijden 2014; Castán Broto et al. 2018; Trencher et al. 2014). However, scholars are paying 

increasing attention to the roles performed by visions and collective narratives in guiding or 

accelerating societal transitions in mobilising stakeholder communities or resources and 

fostering public acceptance for new technologies, social systems and policies (Moezzi et al. 

2017; Sovacool and Hess 2017; Roberts 2017; Frantzeskaki et al. 2018; Lazarevic and Valve 

2017; Malone et al. 2017). While sustainability transitions literature has long emphasised 

the importance of  guiding visions for steering societal transitions (Smith et al. 2005), 

studies examining the related concept of  ‘socio-technical imaginaries’ are increasingly 

salient in energy transitions literature (Delina and Janetos 2018; Tidwell and Tidwell 2018; 

Birch 2016; Eaton et al. 2014; Schelhas et al. 2018; Sovacool and Hess 2017). This 

umbrella concept refers to institutionalised and collective visions of  a desirable future, and 

their associated narratives, that propel the implementation of  national-level techno-

scientific projects and policymaking in pursuit of  this future (Jasanoff  and Kim 2009; 

Verschraegen and Vandermoere 2017).  

 

Jasanoff  and Kim (2009) argue that as well as articulating a new future enabled by 

advances in science and technology, socio-technical imaginaries encompass widely shared 

expectations and reasonings about this future, and emerge alongside the production and 

governance of  government-backed science and technology projects (Hodson et al. 2007; 

Verschraegen and Vandermoere 2017). By imagining and articulating through policy, 

roadmaps and promotional rhetoric a symbolic representation of  a desirable future 

(Hodson et al. 2007) socio-technical imaginaries can shape future governance and societal 

conditions, thereby influencing the further development of  science and technology in a 

preferred direction (Verschraegen and Vandermoere 2017). Thus, socio-technical 

imaginaries perform specific roles. They promote particular technological pathways (Ballo 

2015) and ‘shape the selection of  development priorities, the allocation of  funds, the 

investment in material infrastructures, and the acceptance or suppression of  political 

dissent’ (Jasanoff  and Kim 2009: 123). And like visions of  the future and guiding 
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narratives, they help mobilise actors around a shared purpose and facilitate goal and 

agenda setting by providing a stable metaphorical framework and language that can cross 

diverse interests and societal spheres (Smith et al. 2005; Späth and Rohracher 2010). By 

thus emphasising these generative and performative roles, this understanding of  socio-

technical imaginaries draws on earlier conceptions of  ‘expectations’ in science and 

technology innovation, such as that laid out by Borup et al. (2006). Furthermore, this broad 

conception of  a socio-technical imaginary suggests a distinct set of  roles relative to the 

narrower conception of  a narrative. Following Hermwille (2016) and Moezzi et al. (2017), 

the latter typically concerns collective stories used in political debate to frame a situation 

and associated consequences while advocating a course of  action in accord with the 

interests of  certain stakeholders.  

 

Past and present efforts to materialise a so-called ‘hydrogen society’ carry much relevance 

to socio-technical imaginaries research. Hydrogen is obtainable from diverse sources such 

as wind, solar, biomass, and fossil fuels (Royal Society 2018). Unlike batteries, it can store 

and transport tremendous amounts of  energy over extended periods (Ball and Weeda 

2015). Often marketed as the ‘ultimate’ clean energy source or ‘fuel of  the future’ by 

advocates and corporations selling the technology (Toyota Industries Corporation 2018; 

Iwatani n.d.; Honda 2018; Shell 2017; Tollefson 2010), hydrogen can generate both 

electricity and heat through fuel-cells or turbines, leaving only water as a by-product. 

Confronted by numerous obstacles including a lack of  commercially available hydrogen 

technologies and a need for further research and development, the hydrogen society agenda 

actively exploits rhetorical visions, narratives and imaginaries (Eames et al. 2006; Sovacool 

and Brossmann 2010; McDowall and Eames 2006). 

 

Whilst government and industry appetite for supporting unproven and emerging hydrogen 

technologies tumbled significantly after the 2008 Global Financial Crisis, industry and 

government innovation programs are once again flourishing. Unlike the past, hydrogen 

technologies such as fuel-cell vehicles (FCVs), buses and forklifts are commercially 

available and visible in California, Japan and Europe. Globally, aggressive government 

policies to phase out gasoline vehicles will likely further their diffusion. Furthermore, the 

explosive growth of  intermittent renewables like wind is exceeding grid absorption capacity 

during off-peak hours in many countries like Germany. Since wasted electricity—or 
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‘curtailment’—reduces profitability and renewables are poised to grow significantly more in 

coming decades, governments in Germany, France and Japan, among others, are placing 

high expectations on electrolysis and power-to-gas1 technologies to convert excess 

electricity to hydrogen and fulfil the need for large-scale and long-term storage, which 

batteries alone might not achieve.  

 

Beyond the need for contemporary studies examining the evolution of  socio-technical 

imaginaries employed to sustain efforts to develop and diffuse hydrogen technologies, the 

rise of  countries, regions and even localities with culturally distinct visions, ambitions and 

expectations around renewables prompts a so-far unexplored question: ‘How might the 

imaginary of  a hydrogen economy overlap, complement or contradict existing imaginaries 

propelling renewable energy transitions?’ This holds particularly for imaginaries developed 

in different overlapping geographical scales. Indeed, while the field of  socio-technical 

imaginaries is heeding increasing attention beyond the national-level to examine the unique 

and often divergent imaginaries of  particular regions or communities (Eaton et al. 2014; 

Schelhas et al. 2018; Smith and Tidwell 2016; Simmet 2018), this scholarship has 

predominantly addressed negative aspects such as tensions and conflicts ensuing the 

collision of  divergent imaginaries. As our study points out, the convergence of  contrasting 

socio-technical imaginaries from differing geographical scales might also generate positive 

outcomes, by complementing each other and striking synergies, for example.  

 

In this context, this study aims to build empirical understanding into the consequences of  

interactions and appropriation as two unique socio-technical imaginaries propelling energy 

transitions at differing geographical scales interact. Through a comparative case study 

beginning with Japan’s national vision of  a hydrogen society, we explore how the national 

imaginary either meets contestation or concurrence in key renewable energy stakeholders 

in Fukushima Prefecture, and how the addition of  hydrogen to Fukushima’s energy 

transition imaginary complements or contradicts existing ambitions around renewables. 

Empirics are sourced from document analysis and semi-structured interviews at both 

geographical levels. As we demonstrate, while the appropriation of  a national-level 
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imaginary to a local context will trigger contestations, friction and contradictions, positive 

outcomes are also possible. That is, the coalescence of  multiple imaginaries can also 

encounter concurrence in stakeholder communities and complement existing efforts to 

achieve a divergent energy future that is unique to that particular geography.  
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2. Background: Contestations and place in differing energy imaginaries  

 

Collectively formed visions and imaginaries will often encounter difficulties winning broad 

acceptance and coverage as they circulate across geographical scales and stakeholder 

communities, even in spite of  a large amount of  initial consensus or support from 

influential protagonists (Späth and Rohracher 2010). Cognisant of  this, scholars have 

emphasised the importance of  ‘interpretive flexibility’ (Smith et al. 2005; Eaton et al. 2014) 

for increasing chances of  uptake by actors and regions with differing expectations, values 

and expertise. Illustrating this, Eames et al. (2006) previously observed that a core strength 

in the vision of  a society powered by hydrogen lies precisely in this flexibility. As 

mentioned, since hydrogen can be produced from both fossil fuels and renewables through 

either centralised or decentralised energy systems, the imaginary of  a hydrogen future is 

able to generate support from fossil fuel incumbents in favour of  a centralised energy 

system (e.g. oil producers such as Shell, LNG importers such as Iwatani and power station 

manufacturers such as Toshiba) just as much as from renewable energy protagonists in 

favour of  decentralised models of  local production and consumption.  

 

Recent scholarship emphasises the importance of  appreciating the plurality of  energy 

futures and potential multitudes and diversity of  actors, stories, discourses, imaginings and 

practices at different scales that might shape their imagining and realisation. While socio-

technical imaginaries are characterised by a degree of  institutional stability (Jasanoff  and 

Kim 2015), Delina and Janetos (2018: 2) underscore how imaginaries are never completely 

stable since they are continually negotiated and re-imagined and therefore exist in a 

dynamic continuum between ‘stability and change’. This emphasis on plurality also means 

that in the negotiation process, ‘minority futures are erased (…) and only select futures are 

privileged to embed and dominate the community or nation state’ (p. 2). Thus, while the 

formation and evolution of  energy futures is a creative process, it is also a power struggle 

amongst competing visions that may ultimately lead to the destruction, exclusion or 

marginalisation of  less powerful or less privileged alternatives (Delina 2018). This said, as 

long as multiple alternative imaginaries of  desirable energy futures co-exist, there is always 

room for interaction, entanglement or appropriation. In theory at least, this can lead to 

both contestations and frictions as much as it can produce complementary relationships 

and synergies. While some scholars (Lovell et al. 2009) have considered the ability for 
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multiple narratives propelling energy transitions to co-exist and complement each other, 

empirical analyses of  the potentially positive outcomes that might result from plurality 

around differing conceptions of  energy futures are notably lacking. Thus, although the 

possibility of  agreement and synergies is acknowledged in literature examining the co-

existence and overlap of  multiple and divergent socio-technical imaginaries at differing 

geographical scales (Späth and Rohracher 2010), the bulk of  existent literature has focused 

overwhelmingly on points of  contestation and friction (Delina 2018; Kim 2015; Hodson 

and Marvin 2007; Birch 2016; Schelhas et al. 2018; Simmet 2018). 

 

Nevertheless, such literature generates rich insights for understanding the consequences and 

factors affecting the translation, interaction and appropriation of  different socio-technical 

imaginaries across scales. Scholarship overwhelmingly demonstrates that contestations can 

be particularly accentuated during the translation or appropriation of  trans- or national-

imaginaries to local geographies and on-the-ground efforts to materialise imagined energy 

futures (Smith and Tidwell 2016; Schelhas et al. 2018; Eames et al. 2006). Also, although 

local experiences and visions can shape larger national discourse around energy transitions 

(Späth and Rohracher 2010), such occurrences are rarely reported in socio-technical 

imaginaries literature. Instead, as reported by Smith and Tidwell (2016), alternative 

understandings of  socio-technical energy systems can remain geographically confined as a 

‘bounded imaginary’ to either particular geographies (in this case, coal and uranium 

mining towns in rural America) and particular stakeholder communities (in this case, the 

workers involved in resource extraction). Such studies explain the domination of  some 

imaginaries over others by considering the degree of  power and resources (i.e. access to 

money, politics and discourse) held by the actors in support of  the dominant imaginary 

(Delina 2018). In particular, national-level government and industry actor networks 

typically enjoy far more influence over sociotechnical imaginaries than regional or local 

counterparts by virtue of  their scale and resources (Jasanoff  and Kim 2015). Moreover, 

however, these studies overwhelmingly point to the importance of  place and spatiality for 

better understanding the conditions determining how particular imaginaries can meet with 

consensus, contestation or rejection across differing geographies.  

 

This leads to the argument that spatial identities—rooted in particular geographies, 

histories and cultures—will exert a significant influence over the formation of socio-technic 
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visions (Späth and Rohracher 2010; Eaton et al. 2014; Frantzeskaki et al. 2018). While it is 

often the case that powerful imaginaries from larger scales will lose traction at smaller 

geographical scales due to collisions with existing imaginaries and alternative 

understandings regarding the past, present and future in that locale, Eames et al. (2006: 

361) assert that the inevitability of  contestation during translation and appropriation across 

geographical scales jointly lies in the need for a guiding vision or socio-technical imaginary 

to be ‘re-invented and grounded in local agendas and contexts if  its promise is to become 

realised’. In concurrence, Calvert et al. (2017: 481) argue that the formation, uptake or 

negotiation of  visions and imaginaries can constitute an act of  ‘place making’. That is, 

since socio-technical imaginaries are used to propel technologically-driven societal change, 

their entanglement with specific places and identity means that these too can change as 

desirable futures are pursued and materialised (Frantzeskaki et al. 2018). As Murphy (2015: 

83) explains, ‘places can be ‘re-made’ during a transition’, and this process is ‘often fraught 

with conflict’. This argument bears much relevance for understanding the significance of  

both local and national efforts to exploit the imaginary propelling a post-nuclear transition 

to renewables and hydrogen as a means of  re-forging Fukushima’s identity. Additionally, 

work from Eaton et al. (2014) is also pertinent to our case study. In exploring the differing 

imaginaries around desired trajectories for the future regarding bioenergy, they underscore 

the influence of  differing problem framings informed by unique interpretations of  the past. 

While our findings—being focused on hydrogen and renewables—do not directly 

investigate this point, Fukushima’s imaginary of  a nuclear-free and de-centralised energy 

future powered entirely by renewables is directly shaped by the environmental, economic 

and social damage incurred from the tsunami and Daiichi nuclear power plant disaster in 

2011. 
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3. Methods 

 
3.1 Data collection and analysis  

This study comparatively examines the complementarities and contestations ensuing the 

appropriation of  Japan’s national-level imaginary of  a hydrogen society into Fukushima’s 

localised imaginary around its transition to 100% renewables. Data collection and analysis 

followed conventional practices for the type of  research presented here (Brady and Collier 

2004; Silverman 2001). Findings for both imaginaries are derived from primary and 

secondary data. This was collected and examined in Japanese by the first author during 

December 2017 to September 2018. Secondary data was collected from publicly available 

printed and Internet sources from government agencies, private companies and research 

institutions. Documents used to examine the national vision of  a hydrogen society and 

Fukushima’s vision of  its renewables transition are confined to official government 

publications in Table 1. Primary data was collected via ten on-site and semi-structured 

interviews with 17 informants in government, industry, academic and non-profit 

organisations (see Appendix) as well as participation in academic, industry and 

government conferences. Interviews lasted on average at least 60-minutes and were 

recorded. After multiple subsequent audits, detailed transcripts were compiled and then 

examined in conjunction with existing secondary data. Interviews referred to in the 

findings are identified with abbreviated codes such as “int. 3” (see appendix). Since the 

national hydrogen imaginary is extensively documented, highly visible and actively 

promoted in hydrogen related conferences, seven of  the ten interviews targeted renewable 

energy actors in Fukushima whose imaginary around hydrogen and renewables is 

comparatively less represented and often confined to discourse. After inviting respondents 

to describe their desirable energy future, questions were asked to identify 

complementarities, contestations and contradictions between the national and local 

imaginaries.  

 

The identification of  complementing and conflicting themes and narratives in both 

imaginaries was iterative. Several themes were first identified from document analysis and 

then explored through initial interviews. These produced new insights and themes, which 

then informed subsequent document analysis and interviews. Upon completion of  data 

collection, evidence from interviews and documentation was integrated into an Excel sheet 
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organised around ten recurring themes. The most prominent were then organised into three 

thematic clusters and then integrated into a qualitative software analysis tool MAXQDA to 

more systematically compile detailed evidence for each. While the findings are structured 

around these three thematic clusters, these represent only a sub-set of  a wider range of  

claims and issues.  

 

Table 1 Representative documents for the national hydrogen vision and Fukushima’s 

renewables (and hydrogen) vision. 

 Document name 

National l Strategic Roadmap for Hydrogen and Fuel Cells (METI 2017) 

l Basic Hydrogen Strategy (METI 2016b) 

l Technology Development Roadmap for Fuel Cells and Hydrogen (NEDO 

2017) 

Fukushima l Vision for Promotion of  Renewable Energy in Fukushima (Fukushima 

Prefectural Government 2012) 

l Action Plan for Fukushima as a Renewable Energy Pioneer (First and 

Second Phase) (Fukushima Prefectural Government 2013, 2016)  

l Fukushima Plan for a New Energy Society (METI 2016a) 

 

3.2 Case selection  

Japan is ideal for examining a socio-technical imaginary developed to propel the national 

project of  materialising a hydrogen society. Measured by sales and patent numbers, Japan’s 

fuel-cell market and R&D program lead the world (Behling et al. 2015) while Japan is the 

only nation globally to have an institutionalised national hydrogen vision and policy. This 

vision is highly ambitious and singular, given that Japan is currently the only country to 

pursue hydrogen production from both international fossil-fuel supply chains and domestic 

renewable resources. Formalised into authoritative national government documents, 

Japan’s hydrogen imaginary is highly visible and well-suited for examination. It is 

embraced and widely propagated by powerful stakeholders in government and industry all 

sharing a consistent discourse and stake in the materialisation of  this vision. Moreover, the 

imaginary influences government funding allocation and policy for future technological 

innovation. Japan’s hydrogen imaginary therefore fulfils scholarly conceptions of  socio-
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technical imaginaries co-produced by innovation policy, technological progress and state-

making (Jasanoff  and Kim 2009; Verschraegen and Vandermoere 2017).  

 

Fukushima Prefecture’s significance to this study is that it provides a nationally pioneering 

case of  an energy transition occurring in the broader socio-economic context of  recovering 

from the 2011 nuclear disaster and tsunami damage. Although other prefectures such as 

Yamanashi and Nagano have since followed suite, Fukushima’s prefecture-wide and 

institutionalised ambition of  transitioning from a centralised nuclear and fossil fuel energy 

system to a 100% renewables-based economy by 2040 was the first such target to emerge 

domestically in reaction to the nuclear disaster. This resolve diverges sharply from national 

policy, which largely prioritises large-scale and centralised infrastructure such as nuclear 

and coal-fired power while undervaluing renewables, as can be seen in the Fifth Basic Energy 

Plan (ANRE 2018) and the Long-term Outlook for Energy Supply and Demand (METI 2015). The 

divergence of  this formalised vision of  a renewable future from national policy is therefore 

an ideal cadre to examine the outcomes that ensue from the process of  appropriation as the 

equally distinct national imaginary around hydrogen is integrated into Fukushima. With 

Fukushima subsequently enjoying a privileged status as the national testing ground for 

renewably-sourced hydrogen projects, this prefecture is ideal for examining the impact of  

the national hydrogen imaginary on pre-existing aspirations and localised framings of  a 

renewables-based energy future.    
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4. Findings  

 

4.1 The national vision for a hydrogen society  

While other countries look mostly to renewables as their principle decarbonisation strategy, 

Japan’s decarbonisation efforts afford a privileged status to hydrogen as an energy carrier 

(Chapman et al. 2017). This can be largely explained by the nation’s established history and 

global leadership in developing fuel cells (Behling et al. 2015) and widely shared economic 

anticipations around a future hydrogen market both domestically and internationally. Also, 

while there are pragmatic reasons for pursuing a hydrogen society such as its utility in 

allowing long-term storage and long-distance transport of  excess electricity from 

renewables (a point elaborated in Section 4.3.2), the national government has an 

established history of  formulating innovation strategies and technological roadmaps in 

tight collaboration with industry (Yarime 2015) while the country is home to many 

politically powerful multi-national firms with a large financial stake in hydrogen and fuel 

cell deployment (Toyota, Honda, Panasonic, Toshiba, Kawasaki Heavy Industries etc.).  

 

Japan’s national imagining of  a future hydrogen society is formalised and institutionalised 

in a cohesive set of  basic policy documents and materialisation strategies outlined in Table 

1. In essence, these guiding frameworks lay out basic priority areas for technological 

development and institutional design, provide a framework for formulating policy to spur 

diffusion of  technologies and for allocating R&D funds and subsidies, and additionally, 

articulate a multi-decade roadmap for materialising this future. Summarised in Table 2, this 

roadmap begins in the present (i.e. around 2016, the year of  publication) and expands to 

2040. Although characterised by three distinct phases, these are not envisioned as separate 

milestones to be pursued in succession but more so as three areas of  simultaneous activity 

with differing R&D and materialisation time horizons. The scope of  Japan’s hydrogen 

society imagining is broad. Not only does it aim to integrate hydrogen into transport (e.g. 

FCVs, buses and forklifts in the short-term and trucks, ships, trains and airplanes in the 

long-term), it equally aspires to diffuse stationary fuel-cells for combined heat and power 

and spur the widespread integration of  hydrogen into the electricity sector.  

 

To briefly summarise several distinct features of  the national vision, Phase One focuses on 

the few years leading up to the Tokyo Olympic Games in 2020 (intended as a showcase for 
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hydrogen technologies) and beyond. It primarily aims to diffuse existing fuel-cell 

technologies to increase market demand for hydrogen as well as visibility, familiarity and 

acceptance in the public sphere. As Table 1 illustrates, aggressive sales or installation 

targets are fixed for mobility (FCVs, buses and forklifts), fuelling stations and residential co-

generation fuel-cell units, called Ene-Farm, that convert city gas into hydrogen for 

generation of  electricity and hot water. Generous government subsidies are provided for 

consumers, hydrogen station retailers and prefectural governments integrating hydrogen 

diffusion strategies into local energy policy. Since Phase One focuses on spurring market 

demand, little attention is given to the nature of  hydrogen production. It is assumed this 

will largely occur via steam reformation of  LNG in centralised energy infrastructure.  

 

Phase Two focuses on the mass-production of  cheap hydrogen to drive widespread usage in 

transport or LNG turbines in power stations. Primarily driven by ambitions of  promoting 

economics of  scale, this phase seeks to slash hydrogen retail costs from the current 

prohibitive rate of  around US $10 per kilogram to US $3 per kilogram. As such, instead of  

looking to domestic renewable resources for hydrogen production like Germany or France, 

Japan is currently building two international supply chains that will convert overseas fossil 

fuel resources into mass-produced hydrogen. One exploits LNG and oil reserves in Brunei 

and the other brown coal in Latrobe Valley, Australia (see Chapman et al. 2017). Both 

supply chains will employ carbon capture and storage (CCS) to geologically store nearby all 

carbon dioxide created during production. Both supply chains have begun with small-scale 

demonstrations before reaching full-scale commercialisation, which is anticipated from 

around 2025 towards 2030. Although heightening Japan’s dependence on overseas fossil 

fuels exploited in a centralised energy system runs counter to the global shift to distributed 

renewable energy, both projects carry numerous advantages. For example, at full-

commercialisation the brown-coal gasification project in Australia will annually supply 

around 280,000 tonnes of  hydrogen—enough to fuel around 300,000 FCVs. According to 

the main industrial developer (int. 3), renewably derived hydrogen could never compete in 

terms of  scale, cost or stability of  supply. The national imaginary also purports that these 

international supply chains will enhance domestic energy security by underscoring that 

international competition for brown coal reserves is non-existent since the high water 

content of  low-calorie brown coal prevents exporting while Australia’s politically stability is 

a highly attractive alternative to current oil dependence on the Middle East.  
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The realisation of  an authentic hydrogen society—where hydrogen is widely used in 

mobility, power generation and industry in place of  fossil fuels—is projected to occur 

during Phase Three, from around 2040. Notable characteristics here include an equal focus 

on carbon-free hydrogen from both overseas resources (either fossil fuels or renewables) and 

domestic sources such as wind, solar and biogas. Although numerous demonstrations of  

hydrogen production from domestic renewables are planned in the years leading to Phase 

Three, mass-production is not deemed as commercially realistic by national stakeholders 

until around 2040 (int. 1, 2, 3). While this mirrors difficult to dispute restricting factors like 

land scarcity and high domestic costs for renewables relative to other nations, arguably, this 

roadmap mirrors wider national policy and heavy industry preferences that both continue 

to undervalue renewables while promoting long-term fossil fuel usage as cheaper and more 

stable energy supply.  



 
https://doi.org/10.1016/j.erss.2018.10.019 

 

Table 2: Summary of  national strategy for achieving a hydrogen society. Sources: METI (2016b) and NEDO (2017) 

 Phase 1 Phase 2 Phase 3 

Timeline Current to 2020 2025 onwards Around 2040 onwards 

Objectives l Diffuse installations of  existing fuel cell 

technologies in mobility (vehicles, buses, 

forklifts), supporting infrastructure (fuelling 

stations) and stationary fuel-cell co-

generation units (Ene-Farms).  

l Stimulate demand and uses for hydrogen 

l Establish international supply chains 

for low-cost mass-produced hydrogen 

from overseas fossil fuel resources 

coupled with CCS 

l Introduce hydrogen into LNG 

powerplants  

l Achieve completely carbon-free 

(and mass-produced, low-cost) 

hydrogen from overseas fossil fuel 

resources (employing CCS) and 

domestic renewables 

l Achieve wide-scale integration of  

carbon-free hydrogen in power 

sector and industry  

 

Diffusion targets 

Mobility  l Vehicles: 40,000 by 2020 

l Buses: 100 by 2020 

l Forklifts: 500 by 2020 

l Vehicles: 200,000 by 2025 and 

800,000 by 2030 

l Buses: 1,200 by 2030 

l Forklifts: 10,000 by 2030 

Replace conventional vehicles, buses 

and forklifts 

Combined heat & power 

stationary fuel cells (Ene-

Farms) 

1.4 million by 2020 (currently 230,000) 5.3 million by 2030 Replace conventional systems 



 
https://doi.org/10.1016/j.erss.2018.10.019 

Hydrogen production volume 0.4 tonnes per year (by 2020) 300,000 tonnes per year (by 2030) 5-10 million tonnes per year by 2050 

Fuelling stations l 160 by 2020 (currently 100) 

l 320 by 2025 

900 by 2030 Replace all gasoline stations by 2050 

Cost of  hydrogen (US$) ~$10/kg (current) ~$3/kg by 2030 ~$2/kg by 2050 

Nature of energy system Centralised Centralised Centralised and distributed 
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4.2 Fukushima’s vision of a post-nuclear transition to renewables  

In reaction to the devastating tsunami from the Great Eastern Japan Earthquake of  March 

2011 and the subsequent nuclear disaster at the Fukushima Daiichi Nuclear Power Plant, 

the Fukushima Prefectural Government formulated in 2012 an ambitious Vision for 

Promotion of  Renewable Energy in Fukushima with the objective of  generating from renewable 

resources by 2040 the equivalent of  more than 100% of  Fukushima’s energy needs—

inclusive of  electricity and heat while drastically improving energy efficiency (Fukushima 

Prefectural Government 2012). By advocating for ‘a safe and comfortable society that does 

not rely on nuclear’ and an energy system powered entirely by renewables, Fukushima’s 

imagining of  an energy future deviates radically from conservative national policy, which 

in contrast, projects only a 7% share of  electricity from solar and 1.7% from wind in 2030. 

Fukushima’s vision frames the transition to renewables as a critical instrument for 

accelerating socio-economic recovery after the tsunami and nuclear disaster, calling for the 

integration of  renewables into all restoration efforts for the built environment and 

infrastructure. In this way, the vision of  a renewable energy-spurred economic restoration 

seeks synergies with other post-nuclear visioning outcomes such as the Fukushima 

Innovation Coast Framework, which seeks to recover lost employment and populations along 

the coastline by nurturing high-tech industries such as robotics, nuclear reactor 

decommissioning, ICT and renewables. In addition, the Vision for Promotion of  Renewable 

Energy in Fukushima advocates two principles to guide the energy transition: 1) local 

consumption and local production of  energy; and 2) democratisation of  the energy system 

through implementation of  local resident-led renewable projects.  

 

With a current population of  around two million, Fukushima’s point of  departure for its 

energy transition is a final energy demand of  around 9 million kilolitres in crude oil 

equivalent and an installed renewable energy capacity that met around 21% of  this energy 

requirement in 2012 relative to the 2009 base-year (Fukushima Prefectural Government 

2012). Although winters are snowy and harsh and heating demand high, the prefecture is 

blessed with important resources for expanding renewables production, which grew to the 

equivalent of  28% of  the prefecture’s final energy demand in 2016. In addition to abundant 

land resources and a relatively low population density, Fukushima has large potential for 

wind and solar along its coast in addition to onshore wind, geothermal, biomass and hydro 

in its mountainous areas. In addition, although much renewable potential lies off-grid in 
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rural areas, the damaged nuclear reactors conveniently bequeathed a high-voltage grid 

infrastructure for transmitting huge volumes of  electricity to Tokyo, which was an 

important historical role for the prefecture. Mirroring trends in the rest of  Japan, non-hydro 

renewables production is currently dominated by solar and biomass. Conversely, both both 

onshore and offshore wind projects are still nascent, being much less developed relative to 

solar.2  

 

Two subsequently formulated action plans outline concrete measures to attain the 100% 

renewables target (Fukushima Prefectural Government 2013, 2016). Interestingly, the first 

action plan and abovementioned vision for a 100% renewables future barely mention the 

importance of  hydrogen. It is not until the national government releases its vision of  a 

hydrogen society around 2014 that hydrogen is then integrated into Fukushima’s second 

action plan for promoting renewables. Mirroring the national imaginary, this frames 

hydrogen as essential for the large-scale deployment of  renewables and positions the 

prefecture’s role in the national hydrogen agenda as: ‘Cooperating with the national 

government to contribute to the realisation of  a hydrogen society by implementing cutting-

edge demonstrations of  the production, storage, transport and utilization of  carbon-free 

hydrogen’ (Fukushima Prefectural Government 2016:5). In this way, Fukushima appoints 

itself  a role as a privileged testing zone for the objectives of  Phase Three in the 

abovementioned national vision (see Table 2), which call for mass-production of  hydrogen 

from domestic renewable sources around 2040. This role is then explicitly formalised by 

another policy of  interest to this study, The Fukushima Plan for a New Energy Society (METI 

2016a). While the above visions were primarily forged by local actors and focus almost 

entirely on renewables, this latter was jointly formulated with experts at the national level 

under the instructions of  Prime Minister Abe so as to institutionalise the integration of  

hydrogen into Fukushima’s renewables transition. According to national bureaucrats (int. 

1), this newer plan seeks to accelerate the achievement of  Fukushima’s objectives around 

renewables by allowing a more official means to alignment it’s renewables projects with the 

( HUVYR aUR_R N_R cN_V b _RN [ S _ aUR b[QR_QRcRY ]RQ dV[Q V[Qb a_f V[ N]N[ N P _R _RN [
V aUR YR[TaUf R[cV_ [ R[aNY V ]NPa N R R[a  6:2 ]R_V Q _R bV_RQ S _ ]_ WRPa cR_ - H
dUVPU V[ a PN R YN a N_ b[Q aU_RR a S b_ fRN_ 2 bPU N[f ]YN[[RQ YN_TR PNYR
dV[QSN_ Q R aVPNYYf N_R aVYY b[QR_T V[T 6:2
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national interest of  hydrogen, and by supporting these with national funding. 

 

As we now examine below, this convergence of  two geographically divergent imaginaries 

triggers both complementary and contradictory aspects that find either consensus or 

contestation from the perspective of  renewable energy stakeholders across Fukushima 

Prefecture.  
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4.3 Complementarities and contradictions in Fukushima  

 

4.3.1 Concurrence and complementarities: Hydrogen for spurring post-disaster recovery and positing 

Fukushima as an international frontrunner  

 

The national and local imaginary share a common interest around using hydrogen and 

renewable energy projects as tools for spurring the socio-economic restoration process after 

the 2011 tsunami and nuclear disaster. At the national level, bureaucrats and government 

ministries are exploiting the pursuit of  a hydrogen society to re-invent Japan’s post-2011 

international image, with renewable energy and hydrogen projects in Fukushima occupying 

a privileged place in these branding efforts. For example, the aforementioned Basic Hydrogen 

Strategy mentions Fukushima’s importance for nationally supported power-to-gas and 

renewables derived hydrogen projects, highlighting their importance in Fukushima’s post-

disaster restoration (METI 2017). In addition, the Tokyo 2020 Summer Olympics are 

currently being planned as an arena for demonstrating Japan’s global leadership in 

materialising a hydrogen society. This strategy reserves a special role for carbon-free 

hydrogen produced in Fukushima, notably that coming from a nationally funded 20 MW 

solar and power-to-gas array in Namie-machi. This town lost its entire population of  some 

20,000 residents after the Fukushima nuclear disaster forced a town-wide abandonment, 

with evacuation orders only lifted in April 2017. Hydrogen produced at this installation in 

Fukushima will be exported to the Tokyo Olympics for high-visibility usages such as public 

fuel-cell buses or a district co-generation network in the athlete village. National-level 

bureaucrats (int. 1) explained that Fukushima’s commitment to a renewable energy 

transition complemented perfectly their need for a testing arena for the aforementioned 

Phase Three of  the national roadmap (i.e. large-scale production and utilisation of  carbon-

free hydrogen). They underscored the strategic importance of  Fukushima’s role in the 

Olympics, referring to them as ‘[…] a perfect means of  showcasing Fukushima’s recovery 

to the entire world’ and emphasised how using Fukushima-brand hydrogen at the Olympics 

would serve as a ‘symbol of  [post-disaster] restoration’.  

 

National-level ambitions to exploit Fukushima as a show pony for flaunting Japan’s 

technological progress towards a hydrogen society and recovery after the tsunami and 

nuclear disaster complement perfectly pre-existing ambitions in Fukushima. After 2011, 
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Fukushima has suffered much stigma and reputational damage domestically and 

internationally as a living destination due to radiation fallout concerns since some 160,000 

residents were forced to evacuate in 2011. Fukushima’s Vision for Promotion of  a 100% 

Renewables Society states the explicit goal of  using renewable energy projects as a tool for 

spurring the post-tsunami and nuclear accident recovery. Not only does this encompass an 

economic ambition of  recovering population losses by nurturing new industries and 

employment opportunities, Fukushima’s energy transition imaginary encompasses a subtler 

‘psychological objective’—as one prefectural policymaker explained (int. 4). It seeks to 

provide a new form of  hope to residents who lost faith in the future from the combined 

tragedy of  a tsunami disaster and nuclear accident. Another policymaker (int. 5) explained 

that the original ambition of  Fukushima’s energy transition was to provide ‘a vision or a 

beam of  hope around a new type of  economy driven by renewables like solar and wind’ to 

the countless residents who had lost their homes, employment and livelihood from either 

tsunami damage or radiation fallout. Interviews with other local renewable energy players 

(int. 9) also revealed that such ambitions are driving community solar installations—

seemingly more so than climate change mitigation objectives.  

 

The integration of  hydrogen into Fukushima’s local imaginary and efforts to achieve the 

100% renewables goal complements these abovementioned aspirations perfectly. A 

prefectural policymaker (int. 4) described the earlier power-to-gas installation as a 

‘lighthouse’ and ‘flagship’ and underlined expectations around branding improvement 

whereby international visitors at the Olympics might also visit Fukushima to inspect 

renewable energy project sites. In such a case, they anticipated, ‘Not only will they see that 

infrastructure such as roads and buildings are restored in the tsunami affected areas, they 

will also see how a new vision of  energy is advancing in Fukushima’. Furthermore, the 

addition of  hydrogen to Fukushima’s imaginary around the energy transition has provided 

a new tool to position the prefecture as ‘different to others’ (int. 4) and as a pioneer in the 

national and indeed global march towards a low-carbon economy. For instance, researchers 

in a national energy laboratory in Fukushima (int. 6) explained that the addition of  

hydrogen to renewable energy projects and R&D activities serves as a brand differentiator 

that positions Fukushima as a unique ‘frontrunner one step ahead of  other prefectures’. 

 

4.3.2 Complementary but contested and contradictory: Energy storage, local consumption and 
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production, and energy democracy 

Another issue of  relevance concerns the emerging challenge around mass-storage of  excess 

energy from renewables and how to achieve both local production and local consumption. 

Here, the coalescence of  national and local imaginaries brings to light concurrences and 

complementarities on the one hand and contestations and contradictions on the other. The 

national imaginary posits hydrogen as crucial for supporting the upscaling of  renewables. It 

underscores the large potential of  hydrogen (particularly power-to-gas methods) and fuel-

cells for storing vast amounts of  renewable electricity during times of  oversupply and also 

for overcoming intermittency and demand response hurdles (METI 2017). Although 

hydrogen is framed as one of  several future energy storage options alongside batteries and 

pumped hydro, the national imaginary pushes a narrative of  necessity: ‘In the future 

hydrogen will be absolutely necessary’, a national funding agency representative argued 

(int. 2). This narrative implies that wide-scale integration of  renewables will not be possible 

without hydrogen, since batteries and pumped hydro alone cannot overcome long-term 

storage and curtailment issues. Thus, the national imaginary pushes an ‘inevitability’ 

discourse previously observed in pro-hydrogen narratives in other geographies around the 

world (Sovacool and Brossmann 2010; Eames et al. 2006). However the claimed necessity 

of  hydrogen is an assumed future need rather than an actual one. At present, curtailment 

resulting from large-scale diffusion of  renewables is yet to occur in Japan since the 

renewables market (especially wind) is underdeveloped relative to other countries due to 

conservative government policy and various institutional issues such as grid connectivity 

hurdles and aversion towards renewables by large utilities. 

 

This issue aside, the national imaginary finds much traction and consensus in Fukushima 

regarding the need for hydrogen to drive upscaling of  renewables through storage. For 

example, the second action plan states ‘hydrogen will be essential for the large-scale 

diffusion of  renewables’ (Fukushima Prefectural Government 2016: 5) while the Fukushima 

Plan for a New Energy Society pushes the same narrative, dedicating one if  its three priority 

areas to building a model of  hydrogen production, storage, transport and usage from 

renewables (METI 2016a). Multiple interviews revealed that prefectural policymakers, 

researchers and project implementers working with both renewables and hydrogen largely 

concur with the narrative of  necessity in the national imaginary (int. 4,5,6,7,10). A 

prefectural policymaker (int. 5) explained that the aggressive 100% renewables target will 
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create a need for large-scale storage in the near future. Since they anticipated the 

occurrence of  free-of-cost electricity during times of  overproduction, they voiced 

expectations around the ability of  hydrogen to counter this eminent challenge by storing 

large amounts of  energy over long time periods. Researchers at the national renewable 

energy laboratory in Fukushima concurred by arguing (int. 6): ‘Current battery [storage] 

systems are by no means perfect. Our view is that the larger they become, the more 

[technical] problems occur’. After pointing to further hurdles associated with battery 

storage such as cost, reliance on precious metals in manufacturing, and degradation over 

time (which poses challenges to the need for grid stability) they explained the 

complementary relationship of  batteries with hydrogen: ‘So if  concluding that batteries are 

no good and that another energy storage and transport medium is needed, hydrogen 

emerges as another option.’ Another researcher in the same interview added: ‘We don’t 

think that hydrogen alone will be used [for storage]. We see it as another necessary choice 

in a renewable or carbon-free energy system’. So instead of  representing two competing 

options, batteries and hydrogen are framed by multiple local actors as two complementary 

and necessary tools for storing excess renewable energy and allowing Fukushima to achieve 

the aggressive 100% renewables target.  

 

In addition to widespread agreeance about the importance of  hydrogen for propelling the 

renewables transition through long-term storage and demand response management, the 

national hydrogen imaginary complements Fukushima’s distinct emphasis on local 

production and local consumption. Fukushima has long been the energy factory for Tokyo. 

The nuclear disaster, which scattered radiation over Fukushima rather than downstream 

consumers around Tokyo, most blatantly exposed the injustices associated with this 

historical role. Energy actors in Fukushima are keen to break this historical paradigm as an 

energy exporter and switch to a model of  local production and local consumption (int. 

4,5,9,10). Challenging this however, although energy projects along the coast enjoy close 

proximity to underused high-voltage powerlines that once connected Fukushima Daichi 

Nuclear Power Plant to Tokyo, many wind, biomass and geothermal resources lie inland, 

in off-grid locations. The prefectural government is therefore welcoming hydrogen as a 

potential means to replace the grid, as a policymaker describes below, to promote 

implementation of  renewable energy projects in off-grid locations (int. 4): 

 



7 _aUP V[T V[ 6[R_Tf CR RN_PU N[Q D PVNY DPVR[PR
https://doi.org/10.1016/j.erss.2018.10.019 

F[RQVaRQ cR_ V [

One of  the biggest hurdles facing the upscaling of  renewables in Fukushima and 

elsewhere is the lack of  grid access. Large renewable energy projects typically target rural 

locations like fields and rice paddies. Due to this, local consumption is not possible since 

it is necessary to send energy over long-distances to demand areas. Also, since grid 

expansion is required for off-grid locations, this roadblocks investments. Hydrogen has 

emerged in this context where [grid related] economic reasons are hampering realisation 

of  renewable projects […] While it is possible to use hydrogen locally, it’s also possible to 

use it in place of  the grid and send [energy] elsewhere. 

 

This framing paints hydrogen as a seemingly simple solution to grid access issues. Yet both 

municipality and local renewable project implementers (int. 5,9) conveyed uncertainty, 

inexperience and difficulties in achieving a model of  local energy production and 

consumption—whether with hydrogen or renewables. A small-scale renewable energy 

utility (int. 9) explained that electricity from almost all local renewable projects are fed into 

the grid via the Feed-in-Tariff  (FIT) scheme and exported to Tokyo. They argued: 

 

‘We lack know-how [on how to achieve local production and consumption]. Until now, 

Fukushima has been the ‘sub-contractor’ for Tokyo through, for example, large factories 

making automobile parts. The same goes for agriculture. There is an [economic] 

structure for selling stuff  to large consuming areas. Breaking out of  this is a core 

challenge for us. 

 

‘Smart communities’—or integrated district energy networks featuring smart grids, 

renewable energy production and battery storage—have emerged as a potential means of  

achieving local production and consumption. Their rollout is promoted heavily in the 

Vision for Promotion of  Renewable Energy in Fukushima, subsequent action plans, and the 

Fukushima Plan for a New Energy Society. The first of  five planned in Fukushima was 

completed in April 2018 in the coastal City of  Soma in the prefecture’s north. This smart 

community provides further evidence on how hydrogen can complement Fukushima’s goal 

of  realising local production and consumption of  renewables. Hydrogen is used alongside 

batteries to store excess energy from a 1.6 MW solar array and then convert this to either 

hydrogen or heat. Joint operators from the municipality and a large energy equipment 

manufacturer (int. 10) boasted how the project has achieved a model of  entirely local 
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production and consumption of  renewable energy without any connection to the external 

grid. They emphasised how this was made possible by a complementary arrangement 

between batteries and hydrogen to create combined heat and power for local public 

facilities.  

 

Despite concurrence and complementarities occurring across the national and local 

imaginaries around energy storage and Fukushima’s goal of  attaining local production and 

consumption, the need per se for hydrogen in the short-term is heavily contested by several 

local actors. These contestations came to light during interviews with local protagonists 

involved in renewable energy project implementation, support or research and 

development. The head of  a small-scale renewables utility argued (int. 8):  

 

‘Before assuming that hydrogen is necessary, if  efforts were made to exploit existing 

energy projects and grid infrastructure then surely the expansion of  renewables could 

advance much more. I think the best sequence of  events should be to first do this more 

and then examine if  hydrogen has any value or not [to Fukushima’s renewables 

transition]. 

 

Another project implementer in the same interview pointed to institutional hurdles related 

to the management of  existing grid infrastructure as the main factor hampering 

implementation of  many renewables projects. In their opinion, this coupled with Japan’s 

still underdeveloped renewables market meant that any efforts to use hydrogen as a means 

to promote renewables in Fukushima or Japan was ‘premature’. Another small-scale 

renewables utility (int. 9) pointed to Europe where the first step in widespread renewables 

diffusion was policy and grid optimisation driven by the principle of  ‘connect and 

manage’3, arguing that storage efforts were ‘the last step’ in Europe’s chain of  priorities. In 

rejecting outright the immediate need for hydrogen to achieve Fukushima’s renewable 

goals, they contested: ‘Why do we have to worry about storage when our grids are 

underutilised?’. They later pointed to the push nature of  the national hydrogen project: 

) EUV _RSR_ a 6b_ ]RN[ ] YVPf _RTN_QV[T T_VQ V[aRT_NaV [ dUR_ROf ]_V _Vaf V SV_ aYf TVcR[ a aUR P [[RPaV [ S
_R[RdNOYR RYRPa_VPVaf cR_ aUNa TR[R_NaRQ S_ [bPYRN_ _ S VY SbRY N[Q aUR[ RP [QYf a PN__f ba [RPR N_f
aRPU[ Y TVPNY P b[aR_ RN b_R a QRNY dVaU V[aR_ VaaR[Pf N[Q a _NTR V bR
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‘Hydrogen is just a technology that has appeared because of  folk that developed new 

technology first […] The national government just wants to wield the power [over the 

energy transition]’. Beyond contesting the national hydrogen agenda on a needs basis, this 

actor raised a deeper issue connected to energy democracy and how the integration of  

hydrogen into Fukushima conflicted with their principle of  ‘local residents building their 

own energy systems’. They contended: ‘Hydrogen will be produced in a closed world of  

large-scale, centralised energy systems. So we won’t be able to participate. The technology 

is just too cutting-edge’. Thus, these contestations demonstrate that not only is the 

integration of  hydrogen into Fukushima contested by small-scale renewables utilities from 

a storage needs perspective, moreover, it conflicts with their objective of  democratising 

Fukushima’s energy system through citizen-led energy projects. 

 

4.3.3 Contested and contradictory: The objective of  a hydrogen society 

The above discussion prompts a deeper point of  contention: What purpose does the pursuit 

of  a hydrogen society serve in Fukushima? Is hydrogen the means or the end? As a 

municipality policymaker (int. 4) wryly mused: ‘Are we pursuing hydrogen and then 

renewables, or renewables and then hydrogen?’ This interrogation points to different 

objectives, problem framings and starting points in the two imaginaries. As shown in Table 

3, the starting point in the national imaginary of  a hydrogen society is that of  creating and 

using hydrogen in a centralised energy system rather than transitioning to a distributed 

renewables-based society. This is resolve is blatantly visible in the aforementioned 

objectives of  Phase One and Phase Two in the national roadmap—neither of  which aspire 

to diffuse renewables. Since the primary focus is on reducing hydrogen production costs to 

spur demand, large-scale international supply chains exploiting fossil fuels are privileged 

over significantly more expensive domestic renewables such as solar, wind and biomass etc. 

As such, Japan’s hydrogen imaginary for the next two decades carries an explicit ambition 

to decarbonise but not replace the current large-scale, centralised fossil fuel energy system. 

Furthermore, despite a rhetoric of  necessity around the need for hydrogen in diffusing 

domestic renewables, the national imaginary posits the production of  carbon-free hydrogen 

from renewables as only being feasible at scale in around 2040. Although the national 

government is actively supporting renewably sourced hydrogen projects across Japan and 

Fukushima, the national roadmap framing clearly conveys that these are intended as R&D 

related technical demonstrations rather than strategic attempts to trigger widespread 
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diffusion of  renewable energy.  

 

Table 3: Comparison of  starting points and goals in each imaginary 

 National level Fukushima 

Starting point Diffusion of  hydrogen Diffusion of  renewables 

Importance of  hydrogen Extremely high Relatively low 

Objective of  hydrogen production Increase demand for hydrogen 

technologies (FCVs, fuel-cells 

etc.) 

Drive the diffusion of  

renewables 

End goal Hydrogen society (where 

hydrogen, fossil fuels and 

renewables co-exist) 

100% renewables society 

(where renewables and 

hydrogen co-exist) 

Sources of  hydrogen production Fossil fuels and renewables  Renewables 

Nature of  energy system l Centralised and 

distributed 

l International and local 

production  

l Distributed 

l Local production and 

consumption 

 

Radically diverging from the national imaginary, the starting point for the integration of  

hydrogen into Fukushima’s energy future is the pressing need to upscale renewables to 

generate the equivalent of  at least 100% of  local energy consumption (see Table 3). Thus, 

rather than constituting an end to a means like the national discourse, hydrogen is 

conversely framed as a mere means of  spurring further development of  renewables by 

allowing long-term storage of  excess electricity, by providing a carbon-free energy for 

heating, and by allowing off-grid areas with rich wind or solar reserves to contribute to the 

local energy economy. A prefectural policymaker (int. 5) explained the fundamental 

difference between starting points and objectives: ‘At the national level, unlike other 

countries they are trying to create uses for hydrogen. But our objective is about how can we 

store excess electricity from renewables’. This issue of  divergent starting points was also 

contested by a smaller municipality engaged in renewably sourced hydrogen production in 

the north of  the prefecture. With regard to the national government’s overwhelming focus 

on FCVs as the departure point for the pursuit of  a hydrogen society, they argued it would 
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be impossible to replace all liquid transport fuels with even fossil fuel derived hydrogen to 

say nothing of  renewables sourced hydrogen. They continued (int. 10): 

As a means of  winning public buy-in, I think starting from this objective [i.e. diffusing 

FCVs] was wrong […] A much more realistic objective would be that of  firstly 

converting excess renewable power to hydrogen and after that working out how to use 

that hydrogen effectively. 

 

As one policymaker (int. 4) described, owing to this widely shared objective in Fukushima’s 

imaginary around using hydrogen primarily as a ‘tool’ for propelling the increase of  

renewables projects, a conflict occurs with the national objective of  powering Japan’s 

transition to a hydrogen economy through cheaply and mass-produced hydrogen from 

overseas fossil fuel resources—even if  carbon-free. This prefectural policymaker then 

elaborated (int. 4):  

 

I don’t think we will be able to become end users [in the international supply chain from 

brown coal derived hydrogen]. Our original idea is not so much about hydrogen per se but 

about using hydrogen to drive the diffusion of  renewables. I guess this comes from a 

differing way of  thinking from the outset [between Fukushima’s and the national 

imaginary]. 

 

Another policymaker (int. 5) explained that although a strategic priority for the prefecture, 

the diffusion of  FCVs, hydrogen fuelling stations and residential co-generation fuel-cell 

units (Ene-Farms) would be problematic in Fukushima given its low population density 

and lack of  city-gas networks (upon which hinges the economic rationale for Ene-Farms 

installations) in suburban and rural areas. This provides further evidence of  the low 

relevance of  the national roadmap’s first two phases for Fukushima, whose 100% 

renewables goal corresponds principally with the third phase of  domestic, carbon-free 

hydrogen production and usage.    
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5. Discussion and conclusions  

This study aimed to increase empirical understanding into the consequences of  interactions 

and appropriation as socio-technical imaginaries propelling energy transitions at different 

geographical scales converge. Using the case of  Japan, we examined the compatibility and 

impacts ensuing the integration of  the national imaginary around a hydrogen society into 

the local imaginary propelling Fukushima’s post-nuclear transition to a 100% renewable 

energy society. Specifically, we aimed to explore how the national hydrogen imaginary 

either met with contestation or concurrence in key renewable energy stakeholders, and how 

the addition of  hydrogen to Fukushima’s energy transition imaginary complemented or 

contradicted existing ambitions around renewables. This analysis has furthered 

understanding into the plurality of  multiple socio-technical imaginaries unfolding across 

scales and geographies (Delina and Janetos 2018). By also exploring the positive outcomes 

ensuing this process of  coalescence, this study moves beyond existent scholarship, which 

has mostly focused on the tensions and contestations across divergent imaginaries.   

 

The national imaginary was found to promote a narrative of  necessity—whereby hydrogen 

is framed as indispensable for a transition to renewables—to justify its integration into 

Fukushima’s imaginary around a 100% renewables future. On the ground in Fukushima, 

overall, we found widespread evidence of  concurrence and complementarities occurring 

around the perceived necessity of  hydrogen for storing excess renewable energy and as a 

tool for promoting local production and local consumption. We also found almost 

universal concurrence in Fukushima regarding the national aspiration of  using the 

prefecture’s hydrogen supplemented renewables projects as instruments for spurring socio-

economic restoration after the twin tsunami and nuclear disaster. This appropriation of  

national aspirations for a hydrogen future provides Fukushima with a privileged position as 

a nationally supported show pony for the international community, providing the 

prefecture with a marketing tool to differentiate its renewable energy efforts relative to 

other areas.  

 

Conversely, heavy contestations were observed in some actors regarding the actual need for 

hydrogen in the short to mid-term. It was argued that if  hydrogen is being used as a tool to 

promote renewables, a host of  more pressing hurdles holding back renewables diffusion 

such as institutional issues around grid connectivity should be addressed first. Although not 
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universally shared, we also found contestations from small grassroots energy utilities that 

diffusion of  hydrogen projects in Fukushima would clash with the principle of  energy 

democracy. This reasoned that the technical complexity of  the technology favours large 

corporations while robbing small community-led renewable project actors the opportunity 

to contribute to the realisation of  a hydrogen society through hydrogen production from 

renewables.  

 

On the surface, these findings provide case-level evidence of  the difficulty for national 

visions to appeal to all geographies and stakeholder communities. Scholars have argued this 

point is underappreciated in sustainability transitions literature (Späth and Rohracher 

2010), which widely normalises the importance of  collective visions in steering socio-

technical change while underplaying the difficulties in translating these across scales or 

stakeholder groups. More importantly, our empirics illustrate an understudied and poorly 

understood phenomenon. That is, top-down, nationally formed visions of  energy futures—

regardless of  their limitations with regard to wider applicability and relevance—may have 

the potential to complement independently formulated localised imaginaries grounded in 

local aspirations. Our study thus uniquely points out that while the appropriation of  a 

national socio-technical imaginary into a divergent local imaginary generates friction, 

tensions and contradictions, it can also create synergies and open doors for new 

possibilities that local energy futures alone could not accomplish. This insight introduces a 

new line of  future research, whereby future studies might explore the conditions under 

which top-down, national visions can complement and create synergies with localised ones, 

and also determine how these synergies at the imaginary level might play out as 

implementation efforts materialise. 

 

This study also revealed important implications around the contrasting role that socio-

technical imaginaries can perform (Smith et al. 2005; Verschraegen and Vandermoere 2017) 

and the differing motivations that propel their formation and continuation. Economically-

oriented rhetoric in the national hydrogen imaginary portrays ambitions of  maintaining 

Japan’s global leadership in hydrogen and fuel-cell technologies in the interests of  

maintaining international competitivity in a niche but rapidly growing global market. Since 

the objective and starting point is on diffusing hydrogen per se and lowering production 

costs, little attention is given to the carbon intensity of  hydrogen production in early phases 
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of  the transition to a hydrogen society. In contrast, Fukushima’s imaginary for a 100% 

renewables transition is focused on a more people-centric objective of  rebuilding faith in 

the future after the tsunami and nuclear disaster and spurring further the still incomplete 

societal restoration process. Policymakers emphasised this objective carries both economic 

and psychological aspects. The later appropriation of  hydrogen projects into this energy 

future are thus also entangled with these socially-oriented objectives in addition to 

Fukushima’s uncompromising goal of  using renewables and hydrogen to transition from its 

historical role as an energy exporter to a distributed energy system of  local production and 

local consumption. Along with the objective of  using hydrogen only as a means to propel 

renewables diffusion, these motivations prompt a rejection of  the national priority of  

importing foreign fossil-fuel derived hydrogen—even if  carbon-free. Work from Eaton et al. 

(2014) provides much instruction here, by emphasising how different historical 

interpretations and problem framings can influence differing visions of  desirable energy 

futures. In Fukushima’s case, the devastation from the nuclear disaster has destroyed all 

credibility in the status quo and centralised energy systems that exploit resources in weaker 

rural areas for the benefit of  cities. This has created a need for rebuilding and pioneering in 

pursuit of  a 100% renewables future based on local production and consumption. In this 

sense, by attempting to rebuild both a shattered physical energy system and geographical 

identity, we see that Fukushima’s energy imaginary and transition is serving a ‘place 

making’ function (Calvert et al. 2017)—either with or without hydrogen. Since the national 

government is also keen to rebuild the international perception of  both Fukushima and 

Japan, this ambition also finds synergy with the national hydrogen society agenda. This 

study thereby contributes to emerging interest in transitions scholars around the importance 

of  place and localised socio-spatial identities in the transformative visions that drive socio-

technical experimentation (Frantzeskaki et al. 2018). 

 

As a key limitation, this study was unable to examine how Fukushima’s imaginary has or 

might impact the national imaginary around a hydrogen society. Scholars (Späth and 

Rohracher 2010) have demonstrated that regional initiatives and narratives on energy issues 

can impact national discourse and policy. However, given the overwhelming political and 

economic influence of  the national imaginary over Fukushima’s renewables transition, this 

study found little evidence of  this occurring. This said, by assuming a role as a national 

testing ground for the feasibility of  the third phase of  the national hydrogen roadmap (i.e. 
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achieving mass-production of  hydrogen from renewables by around 2040) Fukushima now 

enjoys a privileged status as an official representative of  Japan in international discourse 

both around renewables and hydrogen. As discussed, hydrogen produced in Fukushima 

will form a centrepiece of  Japan’s hydrogen international marketing efforts at the 2020 

Tokyo Olympics while, furthermore, government ministers frequently tout Fukushima’s 

energy transition (and focus on renewable hydrogen) when abroad. In this sense, 

Fukushima is ideally placed to serve as what Späth and Rohracher (2010) term an ‘energy 

region’ whereby a regional geography can serve as a ‘niche’ deviating from, but supported 

by, the regime. Such energy regions can provide proof  of  concept or evidence for the 

feasibility of  changes at the national- or regime-level. In Fukushima’s case, exploiting 

hydrogen—an object of  national priority—is and will continue to provide an ideal means 

for bringing national attention to the importance and feasibility of  wide-scale renewables 

adoption, which receives lesser importance in national policy. So although the 

appropriation process was equally instigated by the national government, Fukushima is 

skilfully appropriating the national imaginary to serve its own interests, by building 

credibility and harnessing support around a goal (i.e. 100% renewables by 2040) that 

deviates radically from national policy. In addition, by appropriating the national hydrogen 

imaginary into its 100% renewables agenda, we see the emergence of  a ‘hybrid imaginary’ 

that is also the result of  adaptation to political power struggles over divergent and contested 

energy futures (Murphy 2015). While the accumulation or integration of  contrasting 

imaginaries could be viewed negatively as a sort of  compromise, trade-off  or takeover 

(Schelhas et al. 2018; Delina 2018), our study has shown that potential benefits—or 

complementarities—can equally emerge from this process of  hybridisation alongside 

tensions and contradictions.    
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Appendix 
 

Table 1: Details of  interviews 

Interview code Organisation Societal sector Number of 

respondents 

National level 

1 Ministry of  Economy, Trade and 

Commerce (METI) and Agency for 

Natural Resources and Energy 

(ANRE) 

National government 

policymakers 

3 

2 New Energy and Industrial 

Technology Development 

Organisation (NEDO) 

National government 

funding body 

1 

3 Kawasaki Heavy Industries Large industry 1 

Local level 

4 Fukushima Prefectural 

Government (Department A) 

Local government 1 

5 Fukushima Prefectural 

Government (Department B) 

Local government 1 

6 Fukushima Renewable Energy 

Agency (FREA) 

Government research 

institution  

2 

7  Fukushima Future Research 

Group 

Local industry 3 

8 l Aizu Electricity Corporation 

l Institute for Sustainable 

Energy Policies (ISEP) 

l Local industry 

l Non-profit research 

institution 

1 

1 

9 Iitate Electrical Power Company Local industry 1 

10 Soma City Hall 

IHI 

l Local government 

l Large industry 

1 

1 

 

 


