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The Fukushima Nuclear Accident triggered an energy predicament in Japan, necessitating initiatives to decar-
bonise and denuclearise its energy landscape. This shift has intensified reliance on fossil fuels, notably coal,
inciting widespread anti-coal disputes throughout the nation. This research scrutinises the dynamics of carbon
emissions and their interrelation with climate activism narratives, emphasising the mobilisation of communities
to confront issues of inequality and justice. Employing a club convergence methodology, this study analyses the
patterns of carbon emissions from fossil fuels across 47 administrative divisions in Japan from 1990 to 2020. This
quantitative analysis is enriched with a qualitative content analysis of anti-coal movements, utilising the
comprehensive Global Atlas of Environmental Justice (EJAtlas) as a primary resource. The findings disclose
pronounced sub-national disparities in energy transitions and carbon emissions. Narratives within anti-coal
activism predominantly encompass themes of global warming, air and water pollution, social and cultural im-
pacts, and health repercussions. We find that regions with historically high emissions predominantly embrace
narratives of climate and environmental justice, whereas rural regions experiencing escalating emissions inte-
grate these with narratives of peripheralisation. The opposition to technocratic resolutions and the endorsement
for transitions to low carbon society are salient within these movements, resonating with the degrowth paradigm
advocating for equitable and sustainable alternatives. This research underscores the pivotal role of social
movements in mitigating regional emissions disparities and illustrates the evolution of grassroots movements
towards embracing sustainable alternatives.

1. Introduction: contesting carbon emissions in Japan

The climate crisis is driving nations to transition away from carbon-
intensive energy systems, under pressure from both domestic and in-
ternational climate mitigation agencies. At the same time, grassroots
movements that contest hydrocarbon industries for the removal of fossil
fuels are gaining attention to have a profound impact on limiting
emissions and promoting just transitions among countries [1-5]. In
recent years, the significance of narratives in shaping energy transitions
and climate actions has come to the forefront of discussion. Some
scholars argue that prevailing narratives centred on technological so-
lutions and economic growth fall short in addressing the profound sys-
temic changes essential for a just and sustainable energy shift [6-9].
Others suggest that alternative narratives, such as those centred on

social movements and community-led initiatives, can challenge the
dominant discourse and promote more transformative and equitable
energy transitions [10-12]. However, there remains ongoing debate
regarding the efficacy of these alternative narratives in mobilising
public support and driving policy reform [13]. Critics of the economic
growth paradigm caution against reinforcing existing inequalities, while
critics of the urgency argument warn against promoting despair rather
than constructive action. Both perspectives emphasise the need for a
nuanced understanding of social movements and meaning-construction
narratives in energy transition and climate action.

The concept of meaning-construction refers to creating or con-
structing meaning through interpreting and understanding events or
experiences [14-16]. In the context of narrative framing, meaning-
construction can be used to describe how individuals or groups
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interpret and make sense of issues affecting them directly or indirectly,
such as climate change and environmental issues. Narrative framing is
widely used in social movement theory, referring to how activists and
social movement organisations create and communicate their message
to the public [17-19]. It involves constructing a narrative or story that
gives meaning to the movement’s goals and actions and connects with
people’s beliefs, values, and experiences [20]. This framing can help
shed light on the subjective experiences and perspectives of those
affected by climate change and how they construct their narratives and
understanding of the issue. It can also be used to explore how different
groups construct and frame climate change differently based on their
cultural, social, and political backgrounds. The meaning-construction
framing can be a valuable tool for understanding the complexity of
climate change discourse and its impact on different communities.
This study investigates a less-explored facet of climate activism in
East Asia. Current dialogues around climate justice often overlook
countries like Japan, despite its substantial annual CO2 emissions per
capita, reaching 8.4 tons in 2020 [21]. Japan, while having limited
domestic fossil fuel reserves, plays a pivotal role in the global coal
market. It ranked as the sixth-largest consumer of coal in 2022 for do-
mestic energy production, stood as the second-largest greenhouse gas
emitter among OECD countries in 2021, and has been involved in
financing and technology transfer to expand coal-fired power plants
(CFPPs) in developing nations [22-24]. After the Fukushima Nuclear
Accident in 2011, the Japanese government confronted energy genera-
tion challenges amidst debates over nuclear and fossil fuel options. The
Fukushima Nuclear Accident in 2011 complicated Japan’s energy
landscape, leading to the planning of 50 new CFPP installations
nationwide with increased dependency on fossil fuels [25]. By 2016, the
ratio of fossil fuels in power generation had surged from 65.4 % in 2010
to 83.6 %, with nuclear power accounting for a mere 1.7 % from 26 %
before 2011 and renewables increased from 2 % to 12 % [26-28]. The
share of renewables in electricity generation increased to 22.7 % in
2022, while the ratio of fossil fuels decreased to 72.4 %. However, fossil
fuels remained the primary energy source at a high 84 % in 2019 [29].
Japan’s climate policy has been rapidly progressing in recent years.
The Prime Minister of Japan declared GHG net zero by 2050 in October
2020. The declaration was adopted and supported by ministries, polit-
ical parties, and local governments. Subsequently, in the year 2023
Green Transformation Initiative (GX) was introduced, and the legisla-
tion for GX was passed by the national diet. The policy introduces a
broad implementation of technological solutions and market-oriented
policies, including 133 billion USD of transition bonds for the realisa-
tion of decarbonisation. On the other hand, there are movements and
initiatives from non-state actors such as NGOs, civil society organisa-
tions and local governments [30]. Since the emergence of Japan’s pro-
posal to replace nuclear power with new CFPPs in 2012, global and local
oppositions have grown, particularly within activist circles. Kiko
Network, a local Japanese organization established in 1997 to combat
climate change, has collaborated with communities across Japan in their
resistance against the resurgence of coal. This movement has contrib-
uted significantly to scrapping 17 CFPP projects that would have
collectively emitted millions of tons of CO2 annually over their lifespans
[25]. In addition, climate activists are resisting the building of new
CFPPs and contesting over 168 active ones to be phased out by 2030
[31,32] While previous studies have examined Japan’s coal regime and
citizen awareness of justice in energy transition [23,33,34], there re-
mains a gap in research concerning the narratives emerging from
localised anti-coal movements and grassroots climate actions in Japan.
The narrative formations can differ across and within countries since
they associate with local identities, experiences of the communities in
industrialisation, climate politics and governance of the geographical
location of conflicts [35-37]. Investigating the interplay between these
narrative developments and the evolution of emissions disparities offers
valuable insights into the structural challenges facing local economies
and climate efforts at the sub-national level. In this context, our research
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seeks to address two critical questions: How do narrative formations in
climate activism and anti-coal movements vary within Japan, and how
are these narratives interconnected with the changing landscape of
emissions disparities? To achieve these objectives, we employ a club
convergence analysis, following the approach of Phillips and Sul
[106,107], to examine dynamics of carbon emissions and transitions
across 47 prefectures from 1990 to 2020. Additionally, we analyse the
mobilisation framing narratives of fossil fuels and energy conflicts
showcased on the EJAtlas, focusing on different prefectures.

Our paper aims to contribute to the literature in several ways. Firstly,
making methodological advancements by employing the emissions club
convergence approach to analyse sub-national emissions disparities and
their connection to climate action narratives. Integrating the concepts of
social movements and ecological distribution conflicts enhances our
understanding of the effectiveness of climate activism in mobilising
public support and political commitment to decarbonisation. By
exploring regional variations, particularly in the context of anti-coal
movements in Japan, we aim to offer nuanced insights into the narra-
tives of climate activists opposing coal-fired power plants. Our research
refrains from establishing direct causal relationships between climate
narratives and emissions fluctuations, focusing instead on contributing
valuable perspectives to understanding regional dynamics. Further-
more, this research provides new insights from an underexplored
domain of anti-coal movements in Asia [1].

The remainder of this paper is structured as follows: Section 2 dis-
cusses our conceptual framework. Section 3 presents the background of
environmental movements in Japan. Section 4 explains the data and
methodology. In Section 5, we analyse the results to uncover the links
between climate action narratives and carbon emission disparities,
providing insights into the role of social movements’ narrative framing
in shaping just and sustainable energy transition. Section 6 considers the
broader implications of our main findings and concludes.

2. Ecological distribution conflicts, climate action narratives
and emissions dynamics

Social movements, which have emerged in response to conflicts
arising from the expansion of extractive industries due to industrial
growth, are conceptualised as agents within ‘ecological distribution
conflicts’ (EDCs), termed by Martinez-Alier and O’Connor [128]. EDCs
represent disputes over the allocation and utilisation of environmental
resources, often resulting in unequal and unjust outcomes for various
societal groups. Scholars emphasise that effectively addressing EDCs
necessitates a profound transformation of social and economic systems,
surpassing mere adjustments to existing policies or technologies
[38,39]. Furthermore, the movements that arise from within EDCs play
a pivotal role in advocating for environmental and climate justice and
advancing sustainability goals [1,4,5,40-42].

Understanding these social movements’ narratives is essential for
energy transition and climate change mitigation because it provides
insights into how social actors construct and communicate meaning
around the transition. The way in which actors frame the issue of energy
transition shapes how the public understands and perceives the issue, as
well as the range of possible policy solutions. As highlighted by social
movement scholars, narratives are a vital tool for social actors to
mobilise support for their cause and challenge the dominant discourse
[17].

Scholars have explored the role of climate action narratives in
shaping public opinion and political will towards climate action. For
example, studies have found that narratives that emphasise the human
impact of climate change, such as personal stories of those affected by
extreme weather events, can be more effective in mobilising public
support than abstract scientific data [43,44]. Climate action narratives
increasingly feature themes of decarbonisation, climate justice, equity,
and criticism of economic growth. Climate justice underscores that the
most severe effects of climate change disproportionately affect
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marginalised communities with minimal contributions to global green-
house gas emissions [45,46]. Thus, climate action narratives high-
lighting the need for equitable and just solutions addressing systemic
inequalities have gained momentum [46]. The term climate justice has
been understood differently by different people depending on its context
[47,48]. Moreover, grassroots organisations champion climate justice in
various forms, including indigenous rights, gender intersectionality,
intergenerational justice, traditional values, environmental coexistence,
identifying root causes of injustice, promoting democracy, and preser-
ving nature, as seen in slogans like “Leaving Fossil Fuels Underground”
(LFFU) [47,49]. These notions of climate justice often intersect with
discussions on post-colonialism, post-development, the degrowth
movement, environmental justice, development, vulnerability, distrib-
utive justice, and equity [47,50-57].

This paper contributes to two key academic debates: (1) how past
industrial development shapes contemporary climate change mitigation
efforts and underscores the significance of geographical factors in un-
derstanding emissions [58-63] and (2) the ongoing discussions about
the relevance of grassroots social movements in driving energy transi-
tion and climate change mitigation [1,4,5,64-66]. Moreover, it sheds
light on anti-coal conflicts, offering valuable insights into grassroots
mobilisation, the values and symbolism embedded in these movements,
and how activists articulate narratives of injustice against the carbon
industry [20,67-69].

3. Background of the case: environmental movements in Japan

The advent of industrial capitalism since the Meiji Restoration in
1868 has led to the marginalisation of numerous communities, giving
rise to heightened internal migration, increased waste disposal, esca-
lating pollution, and a surge in environmental conflicts [70-74].
Scholars have coined the term “Sacrifice Zone” to characterise these
marginalised regions, alluding to communities shouldering a dispro-
portionate burden of environmental harm, encompassing pollution,
contamination, toxic waste, and heavy industrial activities [74-77].
Infamously known cases of ecological disasters include the Ashio copper
mine (1890), Miike Coal Mine explosion (1963) and Minamata City from
chemical contamination in the river (1956), Yokkaichi asthma from
Industrial air pollution (1961) and Fukushima Nuclear Disaster (2011)
[70,78-80]. Moreover, Japan implemented an income-doubling plan
and industrial development policies in the 60s, where Taiheiyo Belt
Zone Regions' or the Pacific Belt Corridor, which faces the Pacific
Ocean, were assigned as industrial zones to recover from the Second
World War and promote economic growth [81,82]. These develop-
mental strategies and the establishment of industrial complexes
continue to exert significant influence on the spatial distribution of in-
come, financial autonomy, as well as air pollution and health-related
challenges [83-85].

From the 1900s to the 1960s, communities endured the devastating
toll of pollution-related diseases, including mercury poisoning and
asthma. In Japan, these environmental conflicts are commonly referred
to as “early environmentalism” or “Kogai” in Japanese, which translates
to “public harm” [86]. The label “Kogai” is applied when harm is
inflicted “by the actions of private or public enterprises, causing
suffering among nearby residents” [87]. However, by the late 1970s, the
landscape of environmental issues was shifting. Japanese environmental
movements evolved from mere confrontations between polluters and
victims to citizen-led initiatives that instilled environmental awareness
and promoted lifestyle changes. An example of this transformation is the
anti-detergent movement initiated by women from Shiga Prefecture in
1977 [88]. Concurrently, the terminology used to describe these

1 The Taiheiyo Belt Zone includes Ibaraki, Saitama, Chiba, Tokyo, Kanagawa,
Shizuoka, Aichi, Gifu, Mie, Osaka, Hyogo, Wakayama, Okayama, Hiroshima,
Yamaguchi, Fukuoka and Oita Prefectures.
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environmental struggles expanded from the narrow confines of “Kogai”
to encompass a broader concept known as “Kankyo Mondai”, which
translates to “Environmental Issues” in English, also termed “contem-
porary environmentalism” by Mitsuda [86]. This new environmentalism
is framed around more general environmental issues raised in post-
industrialised societies, such as pollution and waste problems, which
involve the responsibility of the consumer population and their potential
to change their lifestyle [89]. The environmental movements that
gained momentum in the 1980s and 90s embraced traditional values
associated with landscapes and natural resource management. Examples
include the “Satoyama Movements”” [90] and the “anti-dam move-
ments” [91]. These mobilisations were steered by elites on nature con-
servation and ecosystem, although the ideas were deeply embedded in
the local ethos [89].

Recent environmental conflicts in Japan have often been charac-
terised as a “Not in my backyard” (NIMBY) phenomenon, suggesting
that community opposition is rooted in an overestimation of risks,
emotional reactions, and fears rather than a genuine concern for envi-
ronmental or climate justice [92]. However, when viewed through the
lenses of ecological distribution conflicts (EDCs) [4,38,94] and social
movement theory [20,68,95], it becomes apparent that these conflicts
are not simply the result of irrational fears but are driven by issues of
unfair resource access and the unequal burden of waste disposal. The
resistance from local communities is deeply intertwined with a complex
web of political, social, and cultural structural conditions. Within the
framework of ecological distribution conflicts (EDCs), it is crucial to
acknowledge that the claims made by local resistance movements often
extend beyond their immediate locality. These movements are responses
to more extensive and systemic patterns of social injustice. Climate ac-
tion and anti-coal movements, when viewed through the EDC perspec-
tive, not only address disparities in emission transitions at the sub-
national level but also serve as a means to draw attention to and chal-
lenge broader systemic inequalities and social injustices related to en-
ergy governance and environmental policies. The following section
provides an in-depth exploration of the data and methodology employed
in this study.

4. Methodology and data
4.1. Methods and data collection

Scholars have proposed a practical approach to address climate
justice, emphasising carbon budget equity, fund redistribution, and
rigorous monitoring [47,50,54,96]. Among methods, club convergence
analysis is notable for per capita carbon emissions. It evaluates historical
trends and projects future emissions [97-99]. Initially for global income
distribution and Solow’s growth model, convergence theory now spans
environmental science. The existing literature uses club convergence
techniques to explore emissions among countries, revealing geograph-
ical determinants [58,97,98,100]. While useful regionally (EU, Central
America) and sub-nationally (USA, Spain, China) [101-106], its sub-
national climate action discourse application is unexplored. It unveils
local economy challenges. Club convergence assesses historical emis-
sions, predicts trends, and identifies geographical determinants, offering
a novel perspective on climate activism’s links to emission transitions.

In the first phase of our analysis, we conducted a carbon emissions
club convergence analysis. This involved computing per capita carbon
emissions for the 47 Japanese prefectures spanning the fiscal years from
1990 to 2020. The dataset encompasses information from April 1990 to
March 2021, sourced from energy consumption data published by the
Japanese government’s Ministry of Economy, Trade, and Industry
(METI). This data covered primary energy consumption of fossil fuels

2 Satoyama refers to traditional Japanese agrarian landscapes and the
movement to restore these traditional forest and agricultural settings [90,127].
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(coal, oil, and gas) within various sectors, including agriculture, fishery,
mining, construction, auto power generation, manufacturing, commer-
cial industries, and residential use. Notably, we excluded secondary
energy consumption to prevent distortion, as electricity can be imported
from other prefectures. We analysed the total carbon emissions resulting
from all fossil fuel combustion, further categorising them into coal, oil,
and gas. For a detailed breakdown of the data, please refer to Table 1.
The convergence test and clustering algorithm follow the methodology
of Phillips and Sul [106,107] to examine carbon emissions dynamics
over time across different geographical locations [107,108]. Our
methodology adopts a population-weighted approach to calculate per
capita carbon emissions for each prefecture in Japan. Given the sub-
stantial variations in population size and the ongoing depopulation
trends in rural areas, it is crucial to account for these demographic dy-
namics, and thus, focusing on per capita figures gives a more nuanced
understanding of emissions trends between prefectures and over time.
For a comprehensive understanding of our methodology and a detailed
explanation of the validity of our approach using emissions in per capita
terms, please consult the Supplementary material in the Appendix.

In the second phase of our analysis, we explored potential relation-
ships between climate action narratives and dynamics of carbon emis-
sions at the prefecture level, using the results from the club convergence
analysis. This investigation focused on 28 coal-fired power plant units
planned since 2012 in various prefectures. These plans faced resistance
from citizens and environmental justice organisations. We sourced cases
from the “Fossil Fuels and Climate Justice/Energy” category in the
EJAtlas, a well-established online database for mapping environmental
justice conflicts [17,109-112]. Additionally, we relied on secondary
sources, including website content, reports, documents and calculations
from local environmental organisations in Japan, such as Kiko Network,
Beyond Coal Japan and other grassroots environmental justice groups.
These sources complemented our data, enabling a comprehensive ex-
amination of the narratives surrounding the anti-coal movement.

To analyse this wealth of materials, we employed a content analysis
approach, a systematic method for scrutinising written or visual content
to identify recurring patterns, themes and meanings [113]. In the
context of studying social movements and ecological distribution con-
flicts, content analysis helps dissect the narratives, discourse, and rhet-
oric employed by various stakeholders involved in a conflict. These
stakeholders include environmental activists, government officials, in-
dustry representatives, and media outlets. The club convergence anal-
ysis has provided insights into the varying levels of carbon emissions
across different prefectures, revealing disparities in environmental sus-
tainability efforts. This quantitative observation is further con-
textualised and enriched by insights from content analysis, where we
systematically analysed written and visual materials to identify patterns,
themes, and meanings related to social movements and ecological dis-
tribution conflicts involving coal-fired power plant projects. Subse-
quently, the content analysis allows us to understand the narratives,
discourse, and rhetoric used by social movement actors, such as
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environmental activists and resisting communities in each conflict case.
The detailed description of the cases analysed in this study, compiled
and publicly available online, is listed in the Appendix in Table A5.

By scrutinising how these actors framed climate action in their
resistance against coal-fired power plant developments, we gained
qualitative insights into the motivations, challenges, and dynamics that
contribute to the observed quantitative disparities in carbon emissions
across prefectures. Moreover, by correlating the quantitative patterns
identified in the club convergence analysis with the qualitative themes
uncovered in the content analysis, we have achieved a more nuanced
and holistic understanding of the ecological distribution conflicts and
social movements revolving around climate change issues. This inte-
grated approach facilitated the examination of movement and emissions
dynamics at the sub-national level.

4.2. Descriptive statistics for carbon emissions

The descriptive statistics provide a valuable snapshot of Japan’s
carbon landscape, encompassing emissions from coal, oil and gas over
nearly three decades. Notably, it sheds light on the regional variations
and shifts in emissions profiles. Table 1 displays statistics for per capita
total carbon emissions and population figures in both 1990 and 2020,
with further breakdowns for coal, oil and gas emissions. These emissions
represent carbon output from fossil fuel combustion based on final en-
ergy consumption data. Carbon emissions per capita are calculated by
dividing total emissions by the prefecture population. The data shows a
slight overall decrease in total carbon emissions across the 47 pre-
fectures from 1990 to 2020. However, variations exist among different
fossil fuel types. The means for coal and oil emissions decreased by 25 %
and 38 %, respectively, while gas emissions notably increased by 141 %.
Interestingly, the prefecture with the lowest emissions experienced a
decrease in total carbon emissions and oil consumption but saw in-
creases in coal and gas emissions. Average emissions per capita for total
emissions decreased from 1990 to 2020. Similarly, average per capita
gas emissions increased while oil emissions decreased, with coal emis-
sions slightly reduced. It is worth highlighting the shift in the prefecture
with the lowest per capita emissions, transitioning from Nara in 1990 to
Tokyo in 2020.

Meanwhile, shifts in demographics across prefectures are noticeable.
The prefecture with the smallest population continues to experience a
decline, while Tokyo, the most populous region, has witnessed growth
over the past three decades (see Table 1). Recognising the potential
interrelation between emissions and demographic changes, we
acknowledge that regions with declining populations may exhibit
reduced transportation, service industries, and overall energy use,
whereas the opposite could be true for regions experiencing population
growth. On the other hand, in some prefectures with a concentration of
fossil fuel-intensive industries, demographic changes may have very
little association with emission fluctuations. These dynamics suggest
that variations in emissions might be associated with other factors, such

Table 1

Descriptive statistics of carbon emissions and population figures across Japanese prefectures: 1990-2020.
Variable (unit) 1990 2020

Mean Std. dev. Min Max Mean Std. dev. Min Max

Carbon (thousands tC) 3978.96 4231.20 412.31 (Tottori) 19,809.29 (Chiba) 3179.34 3699.69 316.41 (Tottori) 18,249.25 (Chiba)
Coal (thousands tC) 1263.89 1899.31 3.48 (Tottori) 6540.91 (Chiba) 953.44 1471.49 3.53 (Yamanashi) 5215.34 (Hiroshima)
0Oil (thousands tC) 2390.68 2492.03 376.49 (Tottori) 12,497.06 (Chiba) 1490.40 1782.81 253.08 (Yamanashi) 9613.70 (Chiba)
Gas (thousands tC) 324.39 442.21 24.25 (Kochi) 1928.28 (Osaka) 781.43 957.48 62.35 (Tottori) 4406.71 (Chiba)
Total (emissions per capita) 1.58 1.46 0.42 (Nara) 6.57 (Okayama) 1.3 1.38 0.32 (Tokyo) 6.67 (Oita)
Coal (emissions per capita) 0.49 0.76 0.00 (Kagoshima) 3.07 (Oita) 0.40 0.66 0.004 (Yamagata) 3.38 (Oita)
Oil (emissions per capita) 0.99 0.80 0.33 (Nara) 3.90 (Okayama) 0.66 0.66 0.12 (Tokyo) 2.88 (Oita)
Gas (emissions per capita) 0.10 0.06 0.03 (Kochi) 0.26 (Niigata) 0.27 0.21 0.09 (Okinawa) 0.93 (Yamaguchi)
Population (thousands) 2630.02 2423.08 615.72 (Tottori) 11,855.56 (Tokyo) 2694.77 2777.96 556.96 (Tottori) 13,843.53(Tokyo)

Source: Authors’ calculations using Carbon Emission Per Final Energy Consumption for the 47 Prefectures for the fiscal year 1990-2020 (April 1990 to March 2021) in
Japan from the Ministry of Economy, Trade, and Industry (METI) and the Agency for Natural Resource and Energy.
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as economic and energy policies.

The next section provides detailed results: convergence test out-
comes for carbon emissions across prefectures and insights from the
content analysis of specific cases.

5. Results: the dynamics of carbon emissions and coal
contestations

In this section, we explore the core findings of our study, shedding
light on the intricate dynamics of emissions and the multifaceted coal
contestations that have shaped Japan’s energy landscape. Through
rigorous analysis, we uncover the distinct patterns in carbon emissions
across Japanese prefectures and explore the narratives and responses
that have emerged in the face of the coal industry’s resurgence. These
results provide valuable insights into the complex interplay between
emissions, activism, and climate justice, painting a comprehensive pic-
ture of Japanese energy transition landscape.

5.1. Convergence club classification results for carbon emissions

The concept of “Overall convergence” means that various regions or
entities, like Japan’s prefectures, are progressively becoming more alike
in a specific aspect, like carbon emissions, over time. It signifies that,
over a certain period, all regions are lowering their per capita emissions,
moving towards a similar level.

Firstly, we examined the dynamics of total fossil fuel emissions to
capture diverse narratives, as people’s experiences with air pollution are
generally associated with overall emissions rather than specific sources
like coal, oil, or gas. Subsequently, the analysis explored emissions from
distinct sources. The analysis of Japan’s total fossil fuels carbon emis-
sions dynamics spanning from 1990 to 2020, as revealed through the
convergence classification of its 47 prefectures, unveils six converging
subgroups or convergence clubs and five diverging prefectures, all
moving towards different equilibria. These findings, represented visu-
ally in Fig. 1, shed light on the complex evolution of carbon emissions
and the distinctive trajectories of these clubs. The figure shows the
transition paths of each club and diverging prefectures relative to the
cross-sectional mean, denoted with a relative transition parameter equal
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to 1. At the highest emissions levels, Oita and Yamaguchi have always
been above all other prefectures during the sample period considered.

Similarly, Clubs 1 and 2, along with Hiroshima, are on transition
paths above the panel average. In contrast, Clubs 3, 4, 5 and 6, along
with Kochi and Tokyo, diverge below the cross-section mean. The clubs
and diverging prefectures at the upper and lower emissions levels are
moving further apart from each other, demonstrating that these regional
disparities have been increasing, especially over the last two decades. In
this context, the results of our analysis suggest that the overall conver-
gence in carbon emissions is not occurring in Japan. Instead, there are
distinct groups or “clubs” of prefectures that are moving in different
directions in terms of carbon emissions. Some are reducing emissions,
while others are increasing them. This indicates that regional disparities
in emissions are actually widening.

Furthermore, we observed the relative transition curves of individual
prefectures within these identified clubs, providing valuable insights
into the unique emissions patterns at the subnational level (see Fig. Al:
a)-f) in the Appendix). The highest emission club, Club 1, comprises
Okayama and Wakayama, with the latter increasing trends reaching
closer to the former, diverging away and above the panel average. In
Club 2, Chiba, Ehime, Ibaraki and Mie are rapidly converging among the
clubs identified. We observed that some of these administrative di-
visions, such as Ehime and Ibaraki, have shown an upward trend since
the beginning of the sample period. In contrast Chiba’s transition curve
increased until the mid-2000s but exhibited a subsequent curbing;
however, it continued to trend upward. Conversely, Mie’s relative
transition path surpassed Chiba’s path by 2017, becoming the region
with the highest carbon emissions within Club 2. These prefectures in
Club 1 are characterised by a concentration of fossil fuel-intensive in-
dustries, such as Chiba, home to steel and refinery industries. Moreover,
Mie Prefecture, with oil refineries, was once notorious for industrial
pollution that led to the “Yokkaichi Asthma” in 1961.

Similarly, Hiroshima’s emissions were close to Club 1 but formed a
diverging trend with a steady path. Club 3 includes eight prefectures
that fluctuate around the panel average. While Hokkaido was initially
known for its coal mining industries, Japanese domestic coal production
declined, leading to a shift to imported coal. The surge in emissions in
Hokkaido can be attributed to increased coal-fired power plants from the
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mid-1990s to 2005. In Hyogo, emissions intensified with the emergence
of steel industries during the mid-90s and 2000s. Aichi demonstrates a
consistent trajectory, with emissions maintaining stability over time. In
contrast, Fukuoka shows declining relative transitions, while Aomori
displays an increasing trajectory, suggesting a comparably worsening
trend in emissions, especially from the mid-2000s (see Appendix Fig. Al:
a)—c)). This club encompasses prefectures with diverse characteristics,
including Aichi, with an automobile industry, which is one of the
wealthiest prefectures, Fukuoka with manufacturing industries, and
Miyagi and Aomori, with a mix of agriculture, service, construction,
manufacturing, and energy supply sectors [114].

Club 4 includes 10 prefectures, all exhibiting emission trends below
the cross-sectional mean, including northeast regions and mountainous
regions. In contrast, Club 5 includes 13 prefectures, mainly charac-
terised by agricultural and manufacturing industries, including the
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production of semiconductors and electronic components. Club 6, the
lowest emission subgroup comprising Kyoto, Nara, Okinawa, and Sai-
tama, presents a distinct profile. Notably, Nara stands out as the lowest
carbon-emitting region per person within this club, while Okinawa and
Saitama’s emissions decreased below Nara’s since 2018. On the other
hand, Club 5 has significantly reduced its population-weighted emis-
sions compared to other regions over recent decades, often serving as
hubs for administration, culture and businesses, relying on
manufacturing and tourism. Importantly, areas like Tokyo, Osaka,
Kyoto, Nara and Okinawa are transitioning away from hydrocarbon-
based industries, unlike many regions lagging in decarbonisation ef-
forts. These areas were also excluded from the expansion of coal-fired
power plants after the 2011 nuclear disaster.

Subsequently, the analysis explored emissions from distinct sources.
When examining emissions from oil, gas and coal separately (Fig. 2),
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distinct patterns emerge. Emissions from oil exhibit six clubs and six
diverging prefectures, with slight variations in transition paths (Fig. 2:
a)). Notably, similar to total emissions (Fig. 1), the highest and lowest
emissions match those from total emissions, and widening gaps are
observed among the lowest- and highest-emitting prefectures. Interest-
ingly, in the case of emissions from gas, only two distinct clusters are
observed. Club 1 mainly consists of industrialised prefectures, while
Club 2 comprises prefectures most likely to be peripheral (Fig. 2: b)). In
the case of emissions clubs from coal, eight clusters and one diverging
prefecture, Oita, are detected (Fig. 2: ¢)). Oita, being the highest emitter
from coal, is followed by five clusters of prefectures above the average
transition path and three clubs curbing below the average. Among the
clusters above the panel mean, Clubs 3 and 5 begin to curve downwards
from around 2015, while the rest of the subgroups present upward
transitions. Meanwhile, the clubs that fall below the panel average
continue to diverge away from the highest emission clubs (see Appendix
Tables A2-A4).

Figs. 1 and 2 consistently illustrate the sub-national emission dis-
parities in Japan at the prefectural level. The convergence analysis
highlights enduring discrepancies rooted in initial industrial structures,
especially notable in Clubs 1 and 2 and regions trending upwards
(emissions from total fossil fuels, oil, gas and coal). Oita, with its con-
centration of power generation units and carbon-intensive industries,
stands out with the highest relative per capita emission transition path in
all figures presented. Despite experiencing a population decline, Oita
Prefecture’s total emissions have consistently remained above the
average since 1990. Similarly, prefectures around the central megalop-
olis, such as Chiba, Ibaraki and Okayama, exhibit relatively worsening
per capita emissions post-2012. These regions mostly fall within the
Pacific Belt Industrial Corridor, developed for rapid growth in the 1960s
[81]. Throughout history, these regions have been at the forefront of
environmental and civic movements since 1960s. These initiatives have
spurred the implementation of pollution control policies and cancella-
tion of refinery projects. For instance, Mishima City struggle against an
oil refinery in Shizuoka Prefecture in 1963 and the Oita Prefecture cit-
izen movement opposing the expansion of industrial complexes in 1977
are notable examples [115,116].

Conversely, regions historically characterised by limited urbanisa-
tion, grounded in primary industries such as agriculture, fishery, and
forestry, are experiencing upward trajectories in emissions. Notably,
northern and northeastern regions like Hokkaido, Akita and Miyagi,
undergoing increased industrialisation, have observed a surge in hy-
drocarbon activities, both in total fossil fuels and specifically in coal,
especially post-2000 and in the aftermath of the Great East Japan
Earthquake and Tsunami. These areas are now affiliated with high-
emission clubs, particularly regarding emissions from coal, reflecting
their increased engagement in hydrocarbon activities. Following the
tsunami disaster, proposals emerged for the construction of new power
plants in Sendai, Miyagi Prefecture. However, these plans encountered
oppositions from local residents [117].

These emission clusters are shaped by the prevailing industrial
structure and a centralised political economy, leaving little space for the
principles of energy democracy to thrive. Past and present experiences
with air and water pollution, civic movements, and the changing land-
scape of energy transitions have led to distinct narratives and differences
in movement framing. In the following section, we examine how these
past experiences and the changing conditions are shaping the climate
action narratives.

5.2. Contestations against coal-fired power plants to limit carbon
emissions

In the evolving landscape of energy transition, the contention sur-
rounding coal and its implications for climate change narratives is
increasingly evident. This section explores the climate action narratives
in Japan, particularly focusing on coal-fired power plants and the
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carbon-intensive industries prevalent in various prefectures. In 2023,
Japan hosted 168 operational coal-fired power plant units despite the
target set by grassroots and environmental organisations to phase them
out by the 2030s [118]. Among them, the most contested ones are the 50
coal-fired power plants planned for construction after 2012. We have
identified these conflicts by a comprehensive review of web pages and
reports from anti-coal stakeholders, revealing varying intensities of
opposition at the community level. For our analysis, we identified a total
of 28 coal-fired power plant units with visible contestations, drawing
from contested statements by anti-coal stakeholders [114,119]. These
statements, sourced from media, webpages and reports, were syn-
thesised into both web content and a database using the EJAtlas web
page and documentation tool. Content moderators thoroughly examined
these materials before their public release online. While not all contested
units were documented in the EJAtlas due to low opposition intensity
and data requirements for the Environmental Justice Atlas Framework,
we incorporated the analysis of these units using public statements from
diverse sources. The examination extends to 17 withdrawn units and 11
operating units subject to ongoing conflicts manifested through cam-
paigns, protests, litigations other forms of opposition. Refer to the
Supplementary materials section in the Appendix Table A5 for detailed
information.

Fig. 3 visually depicts coal-fired power plants cancelled between
2017 and 2021 and those involved in persistent conflicts since the
planning stage following the nuclear disaster. It also showcases their
respective emissions clusters resulting from coal combustion. Among the
contested coal-fired power plants, 17 units, collectively accounting for
potential annual emissions exceeding 58 million tons of CO2, were
prevented between 2017 and the end of 2021, in part due to resistance
and civil society oppositions. Activists and citizens predominantly
employed public campaigns, networking, and formal communication,
such as official letters and complaints, as primary modes of opposition.
The concept of “stranded assets” was frequently emphasised to raise
corporate awareness. The instances of civil and administrative lawsuits
were also observed first in 2017 in Miyagi, followed by Hyogo and
Kanagawa Prefectures.

We have identified a spectrum of narratives through analysing con-
flicts related to Japan’s coal-fired power plants, utilising the EJAtlas
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Fig. 3. Map of Japanese prefectures with the concentration of carbon emissions
from coal and coal-fired power plants planned since 2012 but later cancelled.
Source: Authors’ calculations using Carbon Emission Per Final Energy Con-
sumption for the 47 Prefectures for 1990-2020 in Japan from Ministry of
Economy, Trade, and Industry (METI) and coal-fired power plants data from
Japan beyond Coal 2021.
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database and local NGO’s media sources. These encompass concerns
regarding air and water pollution, global warming and soil contamina-
tion. Additionally, issues such as health impact, human rights violations
and disparities in pollution standards have been raised. Furthermore,
narratives emphasise social impacts, encompassing loss of livelihoods,
effects on women and children, and the erosion of local culture. Envi-
ronmental degradation, which encompasses the loss of biodiversity and
alteration of landscapes, is also a focal point. Finally, themes like climate
justice, intergenerational fairness, and criticism of technology-driven
solutions are prevalent. These narratives can be categorised into five
major groups: Environmental Degradation, Health Related Impacts,
Social and Cultural Impacts, Justice and Inequality, and Technocratic
Criticism. We will explain each of them hereafter.

1) Environmental Degradation

2

—

Narratives in this category predominantly revolve around air
pollution, water contamination, soil degradation and global warm-
ing, underscoring the detrimental environmental repercussions of
coal-fired power plants. Global warming and air pollution narratives
are the most prevalent, being identified in every case within the
studied sample, highlighting their tangible and potential impacts on
climate and air quality.

Additional discourses relate to surface water contamination and its
impact on local fishers, especially in areas like the Tokyo Bay Area,
with a history of environmental pollution. The opposition addresses
not only climate change but also local pollution issues, involving
diverse demographics like fishers impacted by marine life decline
due to rising sea temperatures. In instances like the Kanagawa Pre-
fecture, activists and citizens have contextualised their legal actions
as preventative measures against the prospective impacts of global
warming, air pollution from CO2 emissions, and a reduction in fish
catch due to warm wastewater discharge. However, the implications
of coal-fired power plants on climate change are not confined to local
contexts; they extend to broader framings, reflecting the damage
induced by severe weather events in western Japan and the surge in
heatstroke patients.

The narratives also highlight the impact on local biodiversity,
particularly in the Sendai Bay area and Hokkaido. These narratives
transcend historical emissions data and urban-rural divides. Cities
with sensitive climates, like those prone to unusual weather events
like the “Kushiro fog,” emphasise their vulnerability to coal-fired
power plants’ environmental impacts [120]. This refined narrative
provides a more nuanced understanding of the multifaceted envi-
ronmental impacts of coal-fired power plants, emphasising the di-
versity in opposition and the varied consequences experienced by
different communities [121].

Health and Safety-Related Narratives

Health-related narratives revolve around the coal-fired power
plants’ adverse effects on human health, discussing the direct and
indirect health implications, such as respiratory diseases due to poor
air quality, waterborne diseases due to water contamination, and
mental health issues arising from living in proximity to these plants.
The cases of Sendai City in Miyagi Prefecture and Chiba Prefecture
illustrate the diverse health impact narratives related to coal-fired
power plants. In Sendai City, concerns are heightened by the
increased impact of PM 2.5. It also raised concerns about schools
within close vicinity of a power plant, emphasising fears for chil-
dren’s health amidst air pollution. Similarly, the case of Kanagawa
Prefecture also exhibits mothers’ concerns over the impact of chil-
dren’s vulnerability to pollutants.

The narrative in Chiba Prefecture is deeply intertwined with the
region’s historical context, marked by longstanding battles against
industrial pollution. The residents, having suffered from serious
pollution since 1951 due to industrial activities, have a heightened
sensitivity and opposition to air pollution. The formation of the
“Organization to Eliminate Pollution from Chiba City” and the
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subsequent “Aozora Trials” symbolise the collective resistance and
pursuit of environmental justice by the residents. The legal recog-
nition of air pollution’s health hazards in 1988 reinforced the
narrative of an ongoing struggle for clean air and public health. The
construction of a new coal power plant in a region with such a
tumultuous history of air pollution revives old wounds and fears,
threatening the hard-earned “blue skies” and reinforcing the narra-
tive of a continuous struggle for clean air and public health. These
narratives are not just stories; they are reflections of lived experi-
ences, struggles for health and well-being, and symbols of resilience
and hope in the face of environmental adversities. They serve to
inform, mobilise, and inspire actions aimed at mitigating the health
impacts of coal-fired power plants and advocating for cleaner and
healthier alternatives.

Social and Cultural Impacts

Social and Cultural Impact narratives explore the profound and
multifaceted repercussions on communities and their ways of life,
focusing on displacement, cultural heritage loss, and local livelihood
disruptions. In Iwate Prefecture, the narratives are enriched by the
residents’ concerns over the ecological impact of high-temperature
water discharge and the presence of harmful dioxins in exhaust
gas, brought forth in public meetings. The discussions also extend to
the alteration of landscapes and the installation of soundproof walls
around the plant, symbolising the physical and metaphorical barriers
between the community and the plant. Residents’ inquiries and ex-
pressions of concern, such as the obstruction of view by the walls and
the unsuitability of the plant in the location, reflect the deep-rooted
apprehensions and the clash between industrial development and the
preservation of local ethos and environment.

The narratives here encapsulate the struggles and oppositions from
varying perspectives within the community, portraying a vivid pic-
ture of the social and cultural turmoil induced by the power plant. In
Yokosuka, narratives are shaped by residents, such as local fishermen
experiencing the impacts of rising water temperatures on their
livelihood. The visible environmental changes and declining fish
stocks symbolise the real consequences of environmental shifts on
local traditions and livelihoods. These narratives illustrate the
intricate tapestry of social and cultural impacts stemming from coal-
fired power plants, highlighting community voices and the need for a
balanced transition that respects and preserves the social and cul-
tural fabric of the local communities.

Justice and Inequality

Narratives in this category address issues of justice and inequality
stemming from coal-fired power plant operations. They highlight the
disproportionate impact on marginalised and vulnerable groups and
regions, emphasising themes like climate justice, intergenerational
justice, and peripheralisation of rural areas. In some instances, as
seen in Hyogo, Miyagi, and Kanagawa Prefectures, civil and
administrative lawsuits have also been pursued as a strategy to
combat the perceived injustices. In Hyogo Prefecture, residents of
Kobe City have initiated lawsuits against coal power corporations
and the government, framing their legal battles as “intergenerational
justice litigation.” These citizen lawsuits underscore the rights of
younger generations to inherit a habitable environment [122].

Peripheralisation framings are particularly evident in rural areas
like Hokkaido, Akita, Iwate, Fukushima and Miyagi [79]. For
instance, in Hokkaido, local opposition is not only concerned with
climate change issues but also with the region being exploited as a
peripheral for electricity production for metropolitan areas. Local
activists in these areas are inclined towards promoting tourism and
traditional fishing livelihoods, contrasting with the push for coal
mining and power generation [123]. Resisting citizens’ concerns
encompass local and global climate change impacts. In Miyagi, air
pollution, waste disposal, and environmental degradation in the
rural periphery are key issues alongside climate change [117].
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5) Technocratic Criticism

Narratives under this category typically revolve around the
critique and scepticism of technology-driven and technocratic solu-
tions to address energy and consumption-related issues in the context
of coal-fired power plants. Analysing the reports and campaigns from
the environmental organisations and the mobilisation groups con-
tended that despite ongoing research and initiatives aimed at future
decarbonisation, such as Carbon Capture and Storage (CCS) and
Carbon Capture and Utilisation (CCU), the proposed solutions and
technological advancements are not realistically applicable in prac-
tical scenarios. They argued that these technological perspectives
and advancements are being leveraged merely as justifications to
perpetuate the utilisation of fossil fuels and sustain energy-intensive
societies. This narrative underscores the scepticism and criticism
towards the over-reliance on and the feasibility of technocratic so-
lutions, highlighting the perceived use of technology as a facade to
continue unsustainable practices.

Furthermore, aligned with the degrowth movement, these narra-
tives often criticise the unsustainable levels of energy consumption
and the continuous pursuit of economic growth at the expense of
environmental and social well-being. They call for a reevaluation of
consumption patterns and a shift towards more sustainable and
equitable models of energy generation. This perspective was prom-
inently observed in Ube City, located in Yamaguchi Prefecture,
where dissenting factions persistently condemned the utilisation of
coal technologies. This sustained opposition eventually compelled
the involved companies to abandon the development of a new coal-
fired power plant, attributing the termination to the diminished
electricity demand in Western Japan [124].

5.3. Nexus between carbon emissions and climate action narratives

The club convergence analysis reveals disparities in decarbonisation
efforts among prefectures. While per capita emissions for some regions
are decreasing, others are increasing further away from decarbonisation
targets. This divergence aligns with existing studies highlighting uneven
energy transitions and the continued marginalisation of rural commu-
nities [59]. The analysis in the Japanese context unveils three clear
patterns: regions with a historical legacy of high emissions, regions
growing emissions and regions effectively reducing per capita emissions.
These distinct scenarios give rise to varying narratives and responses.

In regions characterised by high emissions, exemplified by Yama-
guchi, Chiba, and Hyogo—comprising the highest emission clusters in
both total fossil fuel and coal emissions—where coal-fired power plants
are undergoing expansion, there has been a notable emergence of citizen
resistance and social mobilisation efforts. These areas often have econ-
omies deeply tied to fossil fuel and steel industries, leading to substantial
political and economic pressure to maintain the fossil fuel-based status
quo. Efforts to promote climate action and transition to cleaner energy
sources can face oppositions from powerful industry stakeholders,
resulting in visible conflicts and mobilisations. For example, Yamaguchi
Prefecture, despite being structurally peripheralised since post-war
development in the 1960s, saw local resistance leading to the cancel-
lation of the Ube Power Plant [85]. The cancellation prevented
approximately 7.2 million tons of annual emissions from diverging
further from the transition path. Furthermore, residents in Chiba,
Kanagawa and Hyogo prefectures, situated in close proximity to major
metropolises like Tokyo and Osaka, vehemently resisted the construc-
tion of new power plants in their regions, totalling 17 projects. Chiba, in
particular, curbed emissions by 24.4 million tons annually.

In contrast, peripheral regions with fewer visible oppositions have
plans for 14 coal-fired power plants in the northeast, 4 in the central, and
14 in the western regions [23]. These areas often lack the extensive
environmental movement history seen in regions with high emissions.
Prefectures which belong to a high emission cluster from coal, such as
Akita, witnessed the cancellation of coal-fired power plants while
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maintaining their increasing emission patterns. In emission clusters in
terms of coal and total fossil fuel emissions that are closer to the panel
average, such as Clubs 3, 4 and 5, there is a persistent increase in carbon
emissions, except for one cancellation in Miyagi Prefecture. In contrast,
project cancellations in Iwate and Fukushima have the potential to keep
emissions below the cross-prefecture average over time.

The anti-coal movement’s themes consistently align with global
warming, health impacts, social and cultural impacts, technocratic
criticism and justice narratives. However, there are nuances in the in-
tensity and focus of these narratives between regions. Regions with past
experiences of industrial pollution have narratives against coal-fired
power plants that are deeply informed by their historical traumas and
the lessons learned from those experiences. These narratives are char-
acterised by a commitment to environmental justice, a focus on health
and well-being, and a determination to prevent the recurrence of past
environmental injustices. Moreover, past experiences with industrial
pollution can significantly influence the tactics and strategies employed
by communities in their social movements against coal-fired power
plants.

Their tactics often involve legal actions due to past successes, rec-
ognising the power of litigation in holding polluters accountable. These
communities tend to adopt a multifaceted approach, blending legal ac-
tions with grassroots mobilisation, advocacy, and community education
to accomplish their goals. Their past successes serve as a powerful
catalyst in shaping effective strategies for social movements.

On the contrary, regions characterised by a concentration of inten-
sive carbon industries and energy projects that have gradually emerged
since the economic development policies of the 1960s present distinc-
tive approaches and narratives. In contrast to regions with a history of
industrial pollution, these areas tend to craft their narratives around
issues such as rural peripheralisation, social injustice, local values, and a
sense of belonging. Their mobilisations may be less visible but are
deeply rooted in concerns about their communities’ well-being and
long-term sustainability. These communities feel marginalised in eco-
nomic and political decisions, with their well-being and environments
sacrificed for urban areas. They stress local values, cultural significance
and land belonging, threatened by industrial expansion, unlike
pollution-experienced regions. They advocate for local autonomy and
use quieter tactics, such as community meetings, petitions, and
engagement with local authorities.

Despite the limitation of in-depth exploration in this study, it pro-
vides valuable insights into Japan’s anti-coal movements. In the past,
injustice narratives in Japan were strongly centred around the deep-
rooted concept of “Kogai” when the framing is against a single visible
polluter and the identified victim groups. However, the climate justice
movement in Japan moved beyond the narrow concept of “Kogai”, and
the framing became broader than “Kankyo Mondai”, with more
apparent potential and visible victims and antagonists such as the gov-
ernment or local administration. Previous scholars argued that the
Japanese have a low interest towards climate change and environmental
challenges compared to other industrial and post-growth societies [86].
Contrary to this, our study indicates that within traditional environ-
mental movements, Japan is resisting the growth of new fossil fuel
projects, aligning with the climate justice movements observed in other
parts of the world. Scholars suggest a shifting energy and climate change
mitigation landscape in Japan, with environmental NGOs and citizen
groups becoming more active in mobilisation than in previous decades
[125]. There is also potential for these movements to identify broader
perpetrators of environmental harm, such as violation of human rights
and structural injustices within the socio-political system and energy
regime.
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6. Demystifying climate action narratives in Japan: conclusion
from an in-depth analysis of emissions dynamics and social
mobilisation

This study employs club convergence analysis and EJAtlas mapping
tools to investigate dynamics of sub-national carbon emissions and their
relation to climate action narratives revolving around the expansion of
coal-fired power plants in Japan. The analysis reveals converging clubs
and diverging prefectures, with widening emission gaps over 30 years.
The convergence analysis results exhibit the structural conditions of
these emissions inequalities and allow us to visualise the transitioning
paths throughout the years. Post-Fukushima, increased fossil fuel de-
pendency exacerbates emissions inequalities, resulting in anti-coal
conflicts in the country. We identified that some prefectures had
increased carbon emissions before the Fukushima Disaster. However,
the post-Fukushima energy crisis delivered a shift in energy power
generation and has enhanced the region’s unequal emission burden.

This inequality is mirrored in the varying intensities and focuses of
anti-coal narratives across regions, with high-emission areas experi-
encing significant citizen resistance and social mobilisations due to their
deep ties to fossil fuel and steel industries. These regions, structurally
peripheralised since post-war development, have witnessed successful
local resistances, such as the cancellation preventing further emission
divergences. However, in rural regions experiencing gradual growth in
emissions, the narratives and mobilisations, although less visible, are
deeply rooted in concerns about community well-being and sustain-
ability, emphasising rural peripheralisation, social injustice and local
values. These communities often advocate for local autonomy and
employ quieter tactics, like community meetings and petitions.

Notably, while some prefectures showed a decrease in relative per
capita emissions and downward convergence in our analysis, others
carried a disproportionate burden of carbon emissions. Despite the
absence of appropriate policies in addressing these emissions disparities,
grassroots organisations have effectively mobilised communities, sym-
bolically contesting and shaping a path towards a just transition. Our
findings emphasise the importance of addressing the sub-national
environment and energy injustice as they identify structural emissions
inequalities and their linkages to climate action contestations. In order
to foster a just energy transition, policies should focus on inclusive
policy design that enhances energy democracy—a more decentralised
and participatory approach to energy decision-making. These policies
involve community-owned renewable projects, incentives for local en-
deavours, and empowering local communities with a greater voice in
designing energy sources and consumption patterns.

Our research findings corroborate and expand upon existing schol-
arly discussions, demonstrating that local mobilisation narratives
encompass themes of intergenerational justice, the livelihoods of those
dependent on resources, and climate risks at both local and global scales,
as well as intra-national justice. Grassroots entities and communities
tackle these justice-related issues through a bottom-up approach.
Consequently, our study reinforces the proposition that movements
originating from ecological distribution conflicts, which challenge
hydrocarbon-intensive industries, have the potential to forge alternative
routes towards a sustainable and equitable energy transition [1].

Moreover, the outcomes of the club convergence analysis depict a
continuous intensification of hydrocarbon activities in rural locales
despite discernible efforts to mitigate carbon emissions in principal hub
areas. These outcomes reinforce the narrative of the unequal evolution
of low-carbon energy transitions, a narrative deeply intertwined with
ingrained geographical factors, developmental paths, resource alloca-
tions, and the perpetual sidelining of deprived regions [59]. In such
scenarios, the increasing environmental pressures on vulnerable rural
communities can potentially lead to social and environmental disasters
[84,126]. This standpoint challenges preceding studies examining the
stochastic dynamics of carbon emissions, which propose pollution as an
incidental byproduct of income and industrial development, thus acting
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as a marker for economic progress and development, as suggested by the
Environmental Kuznets Curve [99]. However, utilising such hypotheses
to decipher the nature of emissions at a sub-national scale is intricate, as
emissions in marginalised, rural areas continue to diverge from those in
wealthier regions. We argue that such persistent inequalities in emis-
sions originate from dilemmas in climate governance and policy, deeply
rooted in an industrial development paradigm that elevates economic
growth. The study also contributes to the social movement literature by
presenting an innovative approach to synchronising club-convergence
analysis and social movements mapping analysis, providing a compre-
hensive understanding of the dynamics of carbon emissions and climate
activism.

In conclusion, this research sheds light on the intricate dynamics of
carbon emissions at the sub-national level and unravels the complexities
of environmental conflicts in advocating for justice in energy transitions.
By exploring the narratives within environmental conflicts, this study
contributes significantly to the discourse on the contested politics of
energy transition, offering nuanced insights into the challenges and
opportunities inherent in sub-national climate governance and policy.
Understanding these narratives is crucial as they shape perceptions,
influence behaviours, and ultimately drive policy changes, reflecting the
diverse concerns and aspirations of communities. For future research
endeavours, there is a compelling need to further investigate environ-
mental and climate-centric activism in Japan and the wider Asia Pacific
region that is still understudied. Expanding this exploration will not only
enrich our understanding of the diverse narratives and strategies
employed in different cultural and socio-political contexts but also foster
a more inclusive and informed global dialogue on climate justice and
sustainable development.

CRediT authorship contribution statement

May Aye Thiri: Writing — review & editing, Writing — original draft,
Visualization, Validation, Supervision, Resources, Project administra-
tion, Methodology, Investigation, Funding acquisition, Formal analysis,
Data curation, Conceptualization. Mihaly Tamas Borsi: Writing — re-
view & editing, Visualization, Validation, Software, Resources, Meth-
odology, Formal analysis, Data curation.

Declaration of competing interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.

Data availability
Data will be made available on request.
Acknowledgement

The project that gave rise to these results received the support of a
fellowship from the “La Caixa” Foundation (ID 100010434). The
fellowship code is “LCF/BQ/DI19/11730058”. This article also con-
tributes to the Maria de Maeztu Unit of Excellence ICTA UAB (CEX2019-
0940-M) and European Union’s Horizon Europe Grant (101086139). We
extend our gratitude to the EnvJustice ERC project (GA 695446) and its
members, with special acknowledgment to Joan Martinez Alier, Ksenija
Hanacek, and Roberto Cantoni. We would like to express our appreci-
ation to Yasuko Kameyama and Yuki Miyoda from the University of
Tokyo. Special thanks are due to Arnim Scheidel and Federico Demaria
for their unwavering support in this endeavour. We also extend our
gratitude to the two anonymous referees whose valuable insights greatly
enhanced the quality of this work.



M.A. Thiri and M.T. Borsi

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.

org/10.1016/j.erss.2024.103520.

References

[1]

[2

—

[3

=

[4

=

[5]

[6

[}

[7

—

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]
[18]

[19]

[20]

[21]

[22]

[23]

[24]
[25]
[26]

M.A. Thiri, S. Villamayor-Tomas, A. Scheidel, F. Demaria, How social movements
contribute to staying within the global carbon budget: evidence from a
qualitative meta-analysis of case studies, Ecol. Econ. 195 (2022) 107356.
Available from: https://www.sciencedirect.com/science/article/pii/S0921800
922000180 (Internet).

J. Martinez-Alier, Circularity, entropy, ecological conflicts and LFFU, Local
Environ. (Oct 19 2021) 1-26, https://doi.org/10.1080/13549839.2021.1983795
(Internet).

S. Chen, The rise of blockadia as a global anti-extractivism movement, Local
Environ. (Aug 23 2021) 1-6, https://doi.org/10.1080/13549839.2021.1969352
(Internet).

A. Scheidel, L. Temper, F. Demaria, J. Martinez-Alier, Ecological distribution
conflicts as forces for sustainability: an overview and conceptual framework,
Sustain Sci. 13 (3) (2018) 585-598, https://doi.org/10.1007/s11625-017-0519-
0 (Internet).

L. Temper, S. Avila, Bene D. Del, J. Gobby, N. Kosoy, Billon P. Le, et al.,
Movements shaping climate futures: a systematic mapping of protests against
fossil fuel and low-carbon energy projects, Environ. Res. Lett. 15 (12) (2020).
B.K. Sovacool, How long will it take? Conceptualizing the temporal dynamics of
energy transitions, Energy Res. Soc. Sci. 13 (2016) 202-215. Available from:
https://www.sciencedirect.com/science/article/pii/$2214629615300827
(Internet).

G. Dale, M.V. Mathai, J.A.P. de Oliveira, Green Growth: Ideology, Political
Economy and the Alternatives, Zed Books, 2016. Available from: https://books.
google.de/books?id=r3ZjDgAAQBAJ (Internet).

B.K. Sovacool, M.H. Dworkin, Energy justice: conceptual insights and practical
applications, Appl. Energy 142 (2015) 435-444. Available from: https://www.sci
encedirect.com/science/article/pii/S0306261915000082 (Internet).
Huesemann MH. The limits of technological solutions to sustainable
development. Clean Technol Environ Policy [Internet]. 2003;5(1):21-34.
Available from: doi:10.1007/5s10098-002-0173-8.

G. Seyfang, A. Haxeltine, Growing grassroots innovations: exploring the role of
community-based initiatives in governing sustainable energy transitions, Environ
Plan C Gov Policy 30 (3) (Jan 1 2012) 381-400, https://doi.org/10.1068/
c10222.

G. D’Alisa, F. Demaria, G. Kallis, in: G. D’Alisa, F. Demaria, G. Kallis (Eds.),
Degrowth: A Vocabulary for a New Era, 1st edition, Routledge, 2014.

J. Martinez-Alier, Environmental justice and economic degrowth: an alliance
between two movements, Capital. Nat. Social. 23 (1) (Mar 1 2012) 51-73,
https://doi.org/10.1080/10455752.2011.648839 (Internet).

AM. McCright, R.E. Dunlap, The politicization of climate change and polarization
in the american public’s views of global warming, 2001-2010, Sociol. Q. 52 (2)
(Mar 1 2011) 155-194, https://doi.org/10.1111/j.1533-8525.2011.01198.x
(Internet).

J. Bruner, The narrative construction of reality, Crit. Inq. 18 (1) (Apr 27 1991)
1-21. Available from: http://www jstor.org/stable/1343711 (Internet).

J.M. Lawler, Metaphors we live by, in: G. Lakoff, M. Johnson (Eds.), Language,
The University of Chicago press, 2003. Available from: http://www.jstor.org/stab
le/414069 (Internet).

Price V. Review of talking politics., by Gamson WA, editor. Public Opin Q. Apr 27
2023 ;vol. 58(1):147-50. Available from: http://www.jstor.org/stable/2749428.
(Internet).

D.A. Snow, R.D. Benford, Ideology, frame resonance, and participant, Int Soc Mov
Res. 1 (1988) 197-217.

M. Diani, D. McAdam, Social Movements and Networks: Relational Approaches to
Collective Action, OUP Oxford, 2003.

D.A. Snow, E.B. Rochford, S.K. Worden, R.D. Benford, Frame alignment processes,
micromobilization, and movement participation, Am. Sociol. Rev. 51 (4) (Apr 29
1986) 464-481. Available from: http://www.jstor.org/stable/2095581
(Internet).

D. Della Porta, M. Diani, Social Movements. Second, Blackwell Publishing, MA,
2006.

Climate Watch, Japan climate change data | Emissions and policies, Available
from: www.climatewatchdata.org, 2022 (Internet, Washington, D.C., cited 2023
Jul 29).

IEA, Coal market update — July 2023, Available from: https://www.iea.org/repo
rts/coal-market-update-july-2023, 2023 (Paris, Internet).

G. Trencher, A. Rinscheid, M. Duygan, N. Truong, J. Asuka, Revisiting carbon
lock-in in energy systems: explaining the perpetuation of coal power in Japan,
Energy Res. Soc. Sci. 69 (April) (2020) 101770, https://doi.org/10.1016/].
erss.2020.101770 (Internet).

OECD, Greenhouse gas emissions. OECD. Stat, 2023.

Kiko Network, Japan Coal Phase-out: The Path to Phase-out by 2030, 2020.
International Energy Agency (IEA). Japan 2021 - energy policy review. Int Energy
Agency [Internet]. 2021; Available from: https://www.iea.org/reports/j
apan-2021.

11

[27]
[28]

[29]

[30]
[31]

[32]

[33]

[34]

[35]

[36]

[37]
[38]
[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]
[48]

[49]

[501]

[51]
[52]

[53]

[54]

[55]

[56]

Energy Research & Social Science 112 (2024) 103520

ISEP, 2021-understanding the current energy situation in Japan part 1, Available
from: https://www.isep.or.jp/en/1436/, 2022 (Tokyo, Internet).

ISEP, 2022 Share of Electricity From Renewable Energy Sources in Japan
(Preliminary), Tokyo, 2023.

Enecho, 2021-understanding the current energy situation in Japan (part 1),
Available from: https://www.enecho.meti.go.jp/en/category/special/articl
e/detail_171.html, 2022 (Internet, Tokyo).

Y. Kameyama, Climate change policy: can new actors affect Japan’s policy-
making in the Paris Agreement era? Soc Sci Japan J. 24 (1) (Mar 2021) 67-84.
Japan Beyond Coal, Map of coal-fired power plants in Japan, Available from:
https://beyond-coal.jp/en/map-and-data/ (Internet).

V. Tachev, Japan’s coal obsession, Available from:, Energy Tracker Asia, 2022.
https://energytracker.asia/japan-coal-obsession/#:~:text=Japan Coal Ph
ase-Out&text=According to Beyond Coal%2C 164,or in a planning phase.

A. Chapman, B. McLellan, L. Mabon, J. Yap, S.C. Karmaker, K.K. Sen, The just
transition in Japan: awareness and desires for the future, Energy Res. Soc. Sci.
103 (2023) 103228. Available from: https://www.sciencedirect.com/science/
article/pii/S2214629623002888 (Internet).

G. Trencher, N. Healy, K. Hasegawa, J. Asuka, Discursive resistance to phasing
out coal-fired electricity: narratives in Japan’s coal regime, Energy Policy 132
(2019) 782-796. Available from: https://www.sciencedirect.com/science/artic
le/pii/S0301421519303908 (Internet).

M. Abreu, C. Jones, The shadow of the pithead: understanding social and political
attitudes in former coal mining communities in the UK, Appl. Geogr. 131 (2021)
102448. . Available from: https://www.sciencedirect.com/science/article/pii/
50143622821000643 (Internet).

A. Sanz-Hernandez, How to change the sources of meaning of resistance identities
in historically coal-reliant mining communities, Energy Policy 139 (2020)
111353. Available from: https://www.sciencedirect.com/science/article/pii/
50301421520301105 (Internet).

H. Han, S.W. Ahn, Youth mobilization to stop global climate change: Narratives
and impact, Sustainability 12 (2020).

M. O’Connor, J. Martinez-Alier, Ecological Distribution and Distributed
Sustainability, 1998, pp. 33-56.

J. Martinez-Alier, Environmental justice and economic degrowth: an alliance
between two movements, Capital. Nat. Social. 23 (1) (2012) 51-73.

F. Biermann, M.M. Betsill, J. Gupta, N. Kanie, L. Lebel, D. Liverman, et al., Earth
system governance: a research framework, Int Environ Agreements Polit Law
Econ. 10 (4) (2010) 277-298.

P. Bond, Can climate activists’ ‘movement below’ transcend negotiators’
‘paralysis above’? J World-Systems Res. 21 (2) (2015) 250-269.

Owen A, Roy B, Bene DDEL, Rivin D. Blockadia: movimientos de base contra los
combustibles fésiles y a favor de la justicia climdtica. Anu Int CIDOB. 2018;0(0):
41-9.

A. Leiserowitz, E. Maibach, C. Roser-Renouf, S. Rosenthal, M. Cutler, Climate
Change in the American Mind, Yale Program on Climate Change Communication,
NewHaven, 2017.

E.W. Maibach, A. Leiserowitz, C. Roser-Renouf, C.K. Mertz, Identifying like-
minded audiences for global warming public engagement campaigns: an audience
segmentation analysis and tool development, PLoS One 6 (3) (2011).

D. Schlosberg, Climate justice and capabilities: a framework for adaptation
policy, Ethics Int. Aff. 26 (4) (2012) 445-461. Available from: https://www.ca
mbridge.org/core/article/climate-justice-and-capabilities-a-framework-for-ada
ptation-policy/5B749067A28D8D201A9FCOA512FBO65E (Internet, 2012/12/
21).

D. Schlosberg, L.B. Collins, S. Niemeyer, Adaptation policy and community
discourse: risk, vulnerability, and just transformation, Env Polit. 26 (3) (May 4
2017) 413-437, https://doi.org/10.1080/09644016.2017.1287628 (Internet).
M. Meikle, J. Wilson, T. Jafry, Climate justice: between mammon and mother
earth, Int J Clim Chang Strateg Manag. 8 (4) (2016) 488-504.

T.M. Thorp, Climate justice: a voice for the future, Available from: http://www.
myilibrary.com?id=642071, 2014.

J.K. Russell, H. Moore, Organizing Cools the Planet: Tools and Reflections on
Navigating the Climate Crisis, Available from: http://www.amazon.com/dp/1
604864435, 2011.

A. Mattoo, A. Subramanian, Equity in climate change: an analytical review, World
Dev. 40 (6) (2012) 1083-1097, https://doi.org/10.1016/j.worlddev.2011.11.
007 (Internet).

S. Chaturvedi, T. Doyle, Climate Terror, Palgrave Macmillan, London and New
York, 2015. Available from: http://www.palgrave.com/us/ (Internet).

J. Rawls, A Theory of Justice, Harvard University Press, 1999. Available from:
http://www.jstor.org/stable/j.ctvkjb25m (Internet).

S. Klinsky, H. Dowlatabadi, Conceptualizations of justice in climate policy, Clim.
Pol. 9 (1) (Jan 1 2009) 88-108, https://doi.org/10.3763/cpol.2008.0583b
(Internet).

M. Grasso, An ethical approach to climate adaptation finance, Glob. Environ.
Chang. 20 (1) (2010) 74-81, https://doi.org/10.1016/j.gloenvcha.2009.10.006
(Internet).

J. Goodman, From global justice to climate justice? Justice ecologism in an era of
global warming, New Polit. Sci. 31 (4) (Dec 1 2009) 499-514, https://doi.org/
10.1080/07393140903322570 (Internet).

Nick Banks, Preston I, Banks N, Hargreaves K, Kazmierczak A, Lucas K, et al.
Climate Change and Social Justice: An Evidence Review. 2014;(February 2014):
81. Available from: https://www.jrf.org.uk/report/climate-change-and-s
ocial-justice-evidence-review.


https://doi.org/10.1016/j.erss.2024.103520
https://doi.org/10.1016/j.erss.2024.103520
https://www.sciencedirect.com/science/article/pii/S0921800922000180
https://www.sciencedirect.com/science/article/pii/S0921800922000180
https://doi.org/10.1080/13549839.2021.1983795
https://doi.org/10.1080/13549839.2021.1969352
https://doi.org/10.1007/s11625-017-0519-0
https://doi.org/10.1007/s11625-017-0519-0
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0025
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0025
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0025
https://www.sciencedirect.com/science/article/pii/S2214629615300827
https://books.google.de/books?id=r3ZjDgAAQBAJ
https://books.google.de/books?id=r3ZjDgAAQBAJ
https://www.sciencedirect.com/science/article/pii/S0306261915000082
https://www.sciencedirect.com/science/article/pii/S0306261915000082
https://doi.org/10.1068/c10222
https://doi.org/10.1068/c10222
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf4520
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf4520
https://doi.org/10.1080/10455752.2011.648839
https://doi.org/10.1111/j.1533-8525.2011.01198.x
http://www.jstor.org/stable/1343711
http://www.jstor.org/stable/414069
http://www.jstor.org/stable/414069
http://www.jstor.org/stable/2749428
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0070
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0070
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0075
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0075
http://www.jstor.org/stable/2095581
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0085
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0085
http://www.climatewatchdata.org
https://www.iea.org/reports/coal-market-update-july-2023
https://www.iea.org/reports/coal-market-update-july-2023
https://doi.org/10.1016/j.erss.2020.101770
https://doi.org/10.1016/j.erss.2020.101770
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0105
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0110
https://www.iea.org/reports/japan-2021
https://www.iea.org/reports/japan-2021
https://www.isep.or.jp/en/1436/
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0120
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0120
https://www.enecho.meti.go.jp/en/category/special/article/detail_171.html
https://www.enecho.meti.go.jp/en/category/special/article/detail_171.html
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0130
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0130
https://beyond-coal.jp/en/map-and-data/
https://energytracker.asia/japan-coal-obsession/%23:~:text=Japan%20Coal%20Phase-Out&amp;text=According%20to%20Beyond%20Coal%2C%20164,or%20in%20a%20planning%20phase
https://energytracker.asia/japan-coal-obsession/%23:~:text=Japan%20Coal%20Phase-Out&amp;text=According%20to%20Beyond%20Coal%2C%20164,or%20in%20a%20planning%20phase
https://www.sciencedirect.com/science/article/pii/S2214629623002888
https://www.sciencedirect.com/science/article/pii/S2214629623002888
https://www.sciencedirect.com/science/article/pii/S0301421519303908
https://www.sciencedirect.com/science/article/pii/S0301421519303908
https://www.sciencedirect.com/science/article/pii/S0143622821000643
https://www.sciencedirect.com/science/article/pii/S0143622821000643
https://www.sciencedirect.com/science/article/pii/S0301421520301105
https://www.sciencedirect.com/science/article/pii/S0301421520301105
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf5600
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf5600
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0165
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0165
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0170
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0170
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0175
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0175
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0175
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0180
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0180
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0185
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0185
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0185
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0190
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0190
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0190
https://www.cambridge.org/core/article/climate-justice-and-capabilities-a-framework-for-adaptation-policy/5B749067A28D8D201A9FC0A512FB065E
https://www.cambridge.org/core/article/climate-justice-and-capabilities-a-framework-for-adaptation-policy/5B749067A28D8D201A9FC0A512FB065E
https://www.cambridge.org/core/article/climate-justice-and-capabilities-a-framework-for-adaptation-policy/5B749067A28D8D201A9FC0A512FB065E
https://doi.org/10.1080/09644016.2017.1287628
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0205
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0205
http://www.myilibrary.com?id=642071
http://www.myilibrary.com?id=642071
http://www.amazon.com/dp/1604864435
http://www.amazon.com/dp/1604864435
https://doi.org/10.1016/j.worlddev.2011.11. 007
https://doi.org/10.1016/j.worlddev.2011.11. 007
http://www.palgrave.com/us/
http://www.jstor.org/stable/j.ctvkjb25m
https://doi.org/10.3763/cpol.2008.0583b
https://doi.org/10.1016/j.gloenvcha.2009.10.006
https://doi.org/10.1080/07393140903322570
https://doi.org/10.1080/07393140903322570
https://www.jrf.org.uk/report/climate-change-and-social-justice-evidence-review
https://www.jrf.org.uk/report/climate-change-and-social-justice-evidence-review

M.A. Thiri and M.T. Borsi

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]
[66]
[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]
[77]

[78]

[79]

[80]
[81]

[82]

[83]

[84]

[85]

K. Dooley, J. Gupta, A. Patwardhan, Inea editorial: achieving 1.5 °C and climate
justice, Int Environ Agreements Polit Law Econ 18 (1) (2018) 1-9, https://doi.
org/10.1007/510784-018-9389-x (Internet).

E. Neumayer, National carbon dioxide emissions: geography matters, Area 36 (1)
(2004) 33-40.

K. O’Sullivan, O. Golubchikov, A. Mehmood, Uneven energy transitions:
understanding continued energy peripheralization in rural communities, Energy
Policy 138 (2020) 111288. Available from: https://www.sciencedirect.com/sci
ence/article/pii/$0301421520300471 (Internet).

J.T. Roberts, B.C. Parks, Ecologically unequal exchange, ecological debt, and
climate justice: the history and implications of three related ideas for a new social
movement, Int. J. Comp. Sociol. 50 (3—4) (May 20 2009) 385-409, https://doi.
org/10.1177/0020715209105147 (Internet).

T. Biirk, in: A. Fischer-Tahir, M. Naumann (Eds.), Voices From the Margin: The
Stigmatization Process as an Effect of Socio-spatial Peripheralization in Small-
town Germany1 BT-peripheralization: The Making of Spatial Dependencies and
Social Injustice, Springer Fachmedien Wiesbaden, Wiesbaden, 2013,

pp. 168-186, https://doi.org/10.1007/978-3-531-19018-1_8.

B.K. Sovacool, in: T. Van de Graaf, B.K. Sovacool, A. Ghosh, F. Kern, M.T. Klare
(Eds.), The Political Ecology and Justice of Energy BT-The Palgrave Handbook of
the International Political Economy of Energy, Palgrave Macmillan UK, London,
2016, pp. 529-558, https://doi.org/10.1057/978-1-137-55631-8 22.

L.A. Sandberg, L. Wallace, Leave the sand in the land, let the stone alone: pits,
quarries and climate change, ACME 12 (1) (2013) 65-87.

P. Bond, Politics of climate justice: paralysis above, movement below, Available
from:, University of Kwazulu-Natal Press, 2012. https://books.google.es/books?
id=vPeTpwAACAAJ (Internet).

J. Martinez-Alier, R. Muradian, Handbook of ecological economics, in: Handbook
of Ecological Economics, 2015, pp. 1-503.

E. Scandrett, Environmental justice in Scotland: policy, pedagogy and praxis,
Environ. Res. Lett. 2 (4) (2007).

R.D. Benford, An insider’s critique of the social movement framing perspective,
Sociol. Inq. 67 (4) (1997) 409-430.

R.D. Benford, D.A. Snow, Framing processes and social movements: an overview
and assessment, Annu. Rev. Sociol. 26 (1) (2000) 611-639, https://doi.org/
10.1146/annurev.soc.26.1.611 (Internet).

W.A. Gamson, Injustice frames, in: The Wiley-Blackwell Encyclopedia of Social
and Political Movements, Major Reference Works, 2013, https://doi.org/
10.1002/9780470674871.wbespm110 (Internet).

R. Stolz, Nuclear disasters: a much greater event has already taken place, Asia-
Pacific J. 14 (6) (2016).

C. Holroyd, Environmental Sacrifice: Japan’s Economic-Environmental History,
University of Toronto Press, 2018, pp. 45-73, https://doi.org/10.3138/
9781487514 914-005.

Y. Hoshino, Chapter - 2 Japan’s post-second world war environmental problems,
in: Jun Ui (Ed.), Industrial Pollution in Japan, United Nations University Press
Published with the support of the University of Okinawa, 1992, pp. 1-9.

K. Fuwa, History of Japan’s industrial and environmental crises, Ind Environ Cris
Q. 8 (2) (Mar 7 1994) 111-128. Available from: http://www.jstor.org/stable/
26162254 (Internet).

J. Broadbent, Environmental Politics in Japan: Networks of Power and Protest,
Cambridge University Press, 1998.

S. Lerner, Sacrifice Zones: The Front Lines of Toxic Chemical Exposure in the
United States, The MIT Press, Cambridge, 2010, https://doi.org/10.7551/
mitpress/8157.001.0001 (Internet, 363 p.).

N. Klein, This Changes Everything: Capitalism vs. the Climate, Reprint edition,
Simon & Schuster, 2015 (576 p.).

D. Harvey, The Limits to Capital, Basil Blackwell Publisher Limited, 2018.
Available from: https://books.google.de/books?id=Q3DnDwWAAQBAJ (Internet).
J. Park, B.K. Sovacool, The contested politics of the Asian atom: peripheralisation
and nuclear power in South Korea and Japan, Env Polit 27 (4) (Jul 4 2018)
686-711, https://doi.org/10.1080/09644016.2018.1439436 (Internet).

EJAtlas, Environmental Justice Atlas, Available from:, EJAtlas-Global Atlas of
Environmental Justice, 2021. https://ejatlas.org/conflict/miike-coal-mi
ne-explosion-japan (cited 2021 Oct 1, Internet).

F.G. Notehelfer, Japan’s first pollution incident, J Jpn Stud 1 (2) (Jul 24 1975)
351-383. Available from: http://www.jstor.org/stable/132131 (Internet).

Jain V, Okazawa Y. Case Study on Territorial Development in Japan. Vol. Tokyo
Deve, Case Study on Territorial Development in Japan. 2019.

N. Kapur, Japan at the crossroads: conflict and compromise after Anpo, Available
from:, Harvard University Press, 2018. https://books.google.es/books?id=Re5h
DwAAQBAJ (Internet).

K. Murakami, D.M. Wood, H. Tomita, S. Miyake, R. Shiraki, K. Murakami, et al.,
Planning innovation and post-disaster reconstruction: the case of Tohoku, Japan/
Reconstruction of tsunami-devastated fishing villages in the Tohoku region of
Japan and the challenges for planning/post-disaster reconstruction in Iwate and
new planning chal, Plan. Theory Pract. 15 (2) (Apr3 2014) 237-242, https://doi.
org/10.1080/14649357.2014.902909 (Internet).

M.A. Thiri, Uprooted by tsunami: a social vulnerability framework on long-term
reconstruction after the Great East Japan earthquake, Int J Disaster Risk Reduct
69 (2022) 102725. . Available from: https://www.sciencedirect.com/science/
article/pii/S2212420921006865 (Internet).

C.D. Harris, The urban and industrial transformation of Japan, Geogr. Rev. 72 (1)
(Jul 25 1982) 50-89. Available from: http://www.jstor.org/stable/215068
(Internet).

[86]

[87]

[88]

[89]

[90]

[91]

[92]

[94]

[95]

[96]

[971
[98]

[99]

Energy Research & Social Science 112 (2024) 103520

H. Mitsuda, Surging environmentalism in Japan: back to the root, J Soc Stud. 30
(1997) 119-135.

H. Kataoka, Commodities and “kogai”—a framework for studying their causal
relationships, Hitotsubashi J Commer Manag 7 (1 (7)) (Jul 24 1972) 60-63.
Available from: http://www.jstor.org/stable/43294805 (Internet).

EJAtlas., Women “soap movement” against freshwater red tide by Uroglena
Americana in Lake Biwa, Shiga, Japan, Conflict ID 4123. Retrieved from: htt
ps://ejatlas.org/conflict/red-tide-in-nanko-south-lake-of-lake-biwa, 2019
(Internet, cited 2023 Sep 19).

Y. Kada, S. Tanaka, M. Aoyagi-Usui, T. Arakaki, S. Watanabe, S. Hoffman, From
Kogai to Kankyo Mondai: nature, development and social conflict in Japan, in: J.
R. Bauer (Ed.), Forging Environmentalism Justice, Livelihood, and Contested
Environments, Routledge, New York, 2006, pp. 109-123. Available from: https
://www.routledge.com/Forging-Environmentalism-Justice-Livelihood-and-Con
tested-Environments/Bauer/p/book/9780765615367 (Internet).

S. Satsuka, The Satoyama Movement: envisioning multispecies commons in post-
industrial Japan, RCC Perspect 3 (Jul 25 2014) 87-94. Available from: http://
www.jstor.org/stable/26241255 (Internet).

A. Chakraborty, Developing rivers: how strong state and bureaucracy continue to
suffocate environment-oriented river governance in Japan, SAGE Open 3 (4)
(2013) 2-4.

A. Uji, A. Prakash, J. Song, Does the “NIMBY syndrome” undermine public
support for nuclear power in Japan? Energy Policy 148 (2021) 111944. Available
from: https://www.sciencedirect.com/science/article/pii/S0301421520306558
(Internet).

J. Martinez-Alier, Social metabolism, ecological distribution conflicts, and
languages of valuation, Capital. Nat. Social. 20 (1) (2009) 58-87.

C. Tilly, From Mobilization to Revolution, Newbery Award Records, Inc., 1978.
0. Alcaraz, P. Buenestado, B. Escribano, B. Sureda, A. Turon, J. Xercavins,
Distributing the Global Carbon Budget with climate justice criteria, Clim. Chang.
149 (2) (2018) 131-145.

J.E. Aldy, Per capita carbon dioxide emissions: convergence or divergence?
Environ. Resour. Econ. 33 (4) (2006) 533-555.

R. Ezcurra, Is there cross-country convergence in carbon dioxide emissions?
Energy Policy 35 (2) (2007) 1363-1372.

E. Panopoulou, T. Pantelidis, Club convergence in carbon dioxide emissions,
Environ. Resour. Econ. 44 (1) (2009) 47-70.

[100] F. Pettersson, D. Maddison, S. Acar, P. Soderholm, Convergence of carbon

[101]

[102]

[103]

[104]

[105]

[106]

[107]

[108]

[109]

[110]

[111]

[112]

[113]

[114]

[115]

12

dioxide emissions: a review of the literature, Int. Rev. Environ. Resour. Econ. 7
(2) (2013) 141-178.
T. Jobert, F. Karanfil, A. Tykhonenko, Convergence of per capita carbon dioxide
emissions in the EU: legend or reality? Energy Econ. 32 (6) (2010) 1364-1373.
N. Apergis, A.J. Garzon, Greenhouse gas emissions convergence in Spain:
evidence from the club clustering approach, Environ. Sci. Pollut. Res. 27 (31)
(2020) 38602-38606.
Y. Hao, H. Liao, Y.M. Wei, Is China’s carbon reduction target allocation
reasonable? An analysis based on carbon intensity convergence, Appl. Energy 142
(2015) 229-239, https://doi.org/10.1016/j.apenergy.2014.12.056 (Internet).
AK. Tiwari, M.A. Nasir, M. Shahbaz, I.D. Raheem, Convergence and club
convergence of CO2 emissions at state levels: a nonlinear analysis of the USA,
J. Clean. Prod. 288 (2021) 125093. Available from: https://www.sciencedirect.co
m/science/article/pii/S0959652620351374 (Internet).
N. Apergis, J.E. Payne, M. Rayos-Velazquez, Carbon dioxide emissions intensity
convergence: evidence from central American countries, Front Energy Res. 7
(January) (2020) 1-7.
J.W. Burnett, Club convergence and clustering of U.S. energy-related CO2
emissions, Resour. Energy Econ. 46 (2016) 62-84, https://doi.org/10.1016/j.
reseneeco.2016.09.001 (Internet).
P.C.B. Phillips, D. Sul, Economic transition and growth, J. Appl. Econ. 24 (7) (Nov
1 2009) 1153-1185, https://doi.org/10.1002/jae.1080 (Internet).
P.C.B. Phillips, D. Sul, Transition modeling and econometric convergence tests,
Econometrica [Internet] 75 (6) (2007 Nov 1) 1771-1855, https://doi.org/
10.1111/§.1468-0262.2007.00811.x. Available from:.
K. Hanacek, M. Kroger, A. Scheidel, F. Rojas, J. Martinez-Alier, On thin ice — the
Arctic commodity extraction frontier and environmental conflicts, Ecol. Econ.
191 (2022) 107247. Available from: https://www.sciencedirect.com/science/
article/pii/S0921800921003062 (Internet).
A. Scheidel, A. Fernandez-Llamazares, A.H. Bara, D. Del Bene, D.M. David-
Chavez, E. Fanari, et al., Global impacts of extractive and industrial development
projects on Indigenous Peoples’ lifeways, lands, and rights, Sci. Adv. 9 (23) (Sep
12 2023) eade9557, https://doi.org/10.1126/sciadv.ade9557 (Internet).
A. Scheidel, D. Del Bene, L. Juan, N. Grettel, M. Sara, D. Federico, et al.,
Environmental conflicts and defenders, Glob. Environ. Chang. 63 (xxxx) (2020)
1-15.
D. Tran, K. Hanacek, A global analysis of violence against women defenders in
environmental conflicts, Nat Sustain 6 (9) (2023) 1045-1053, https://doi.org/
10.1038/541893-023-01126-4 (Internet).
R. Yin, Case Study Research: Design and Methods, 4th ed., Sage Publications,
Thousand Oaks, 2009.
Y. Long, Y. Yoshida, Q. Liu, D. Guan, H. Zheng, Y. Li, et al., Japanese carbon
emissions patterns shifted following the 2008 financial crisis and the 2011
Tohoku earthquake, Commun Earth Environ 2 (1) (2021) 125, https://doi.org/
10.1038/543247-021-00194-8 (Internet).
N. Tadashi, Lessons from Japanese environmental reform movement: the risk
communication between grass-roots experts and local people, Int NGO J 5 (1)


https://doi.org/10.1007/s10784-018-9389-x
https://doi.org/10.1007/s10784-018-9389-x
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0255
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0255
https://www.sciencedirect.com/science/article/pii/S0301421520300471
https://www.sciencedirect.com/science/article/pii/S0301421520300471
https://doi.org/10.1177/0020715209105147
https://doi.org/10.1177/0020715209105147
https://doi.org/10.1007/978-3-531-19018-1_8
https://doi.org/10.1057/978-1-137-55631-8_22
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0280
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0280
https://books.google.es/books?id=vPeTpwAACAAJ
https://books.google.es/books?id=vPeTpwAACAAJ
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0290
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0290
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0295
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0295
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0300
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0300
https://doi.org/10.1146/annurev.soc.26.1.611
https://doi.org/10.1146/annurev.soc.26.1.611
https://doi.org/10.1002/9780470674871.wbespm110
https://doi.org/10.1002/9780470674871.wbespm110
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0315
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0315
https://doi.org/10.3138/9781487514 914-005
https://doi.org/10.3138/9781487514 914-005
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0325
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0325
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0325
http://www.jstor.org/stable/26162254
http://www.jstor.org/stable/26162254
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0335
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0335
https://doi.org/10.7551/mitpress/8157.001.0001
https://doi.org/10.7551/mitpress/8157.001.0001
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0345
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0345
https://books.google.de/books?id=Q3DnDwAAQBAJ
https://doi.org/10.1080/09644016.2018.1439436
https://ejatlas.org/conflict/miike-coal-mine-explosion-japan
https://ejatlas.org/conflict/miike-coal-mine-explosion-japan
http://www.jstor.org/stable/132131
https://books.google.es/books?id=Re5hDwAAQBAJ
https://books.google.es/books?id=Re5hDwAAQBAJ
https://doi.org/10.1080/14649357.2014.902909
https://doi.org/10.1080/14649357.2014.902909
https://www.sciencedirect.com/science/article/pii/S2212420921006865
https://www.sciencedirect.com/science/article/pii/S2212420921006865
http://www.jstor.org/stable/215068
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0390
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0390
http://www.jstor.org/stable/43294805
https://ejatlas.org/conflict/red-tide-in-nanko-south-lake-of-lake-biwa
https://ejatlas.org/conflict/red-tide-in-nanko-south-lake-of-lake-biwa
https://www.routledge.com/Forging-Environmentalism-Justice-Livelihood-and-Contested-Environments/Bauer/p/book/9780765615367
https://www.routledge.com/Forging-Environmentalism-Justice-Livelihood-and-Contested-Environments/Bauer/p/book/9780765615367
https://www.routledge.com/Forging-Environmentalism-Justice-Livelihood-and-Contested-Environments/Bauer/p/book/9780765615367
http://www.jstor.org/stable/26241255
http://www.jstor.org/stable/26241255
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0415
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0415
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0415
https://www.sciencedirect.com/science/article/pii/S0301421520306558
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0430
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0430
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0435
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0440
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0440
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0440
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0445
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0445
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0450
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0450
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0455
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0455
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0460
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0460
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0460
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0465
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0465
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0470
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0470
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0470
https://doi.org/10.1016/j.apenergy.2014.12.056
https://www.sciencedirect.com/science/article/pii/S0959652620351374
https://www.sciencedirect.com/science/article/pii/S0959652620351374
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0485
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0485
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0485
https://doi.org/10.1016/j.reseneeco.2016.09.001
https://doi.org/10.1016/j.reseneeco.2016.09.001
https://doi.org/10.1002/jae.1080
https://doi.org/10.1111/j.1468-0262.2007.00811.x
https://doi.org/10.1111/j.1468-0262.2007.00811.x
https://www.sciencedirect.com/science/article/pii/S0921800921003062
https://www.sciencedirect.com/science/article/pii/S0921800921003062
https://doi.org/10.1126/sciadv.ade9557
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0510
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0510
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0510
https://doi.org/10.1038/s41893-023-01126-4
https://doi.org/10.1038/s41893-023-01126-4
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0520
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0520
https://doi.org/10.1038/s43247-021-00194-8
https://doi.org/10.1038/s43247-021-00194-8

M.A. Thiri and M.T. Borsi

[116]

[117]

[118]

[119]

[120]

[121]

(2010) 001-011. Available from: http://academicjournals.org/ingoj/PDF/pdf
2010/Jan/Nakasu.pdf (Internet).

J. Broadbent, Movement in context: thick networks and Japanese environmental
protest, in: M. Diani, D. McAdam (Eds.), Social Movements and Networks:
Relational Approaches to Collective Action, Oxford University Press, 2003,

pp. 204-230, https://doi.org/10.1093/0199251789.003.0009 (Internet).
EJAtlas, Sendai Coal-Fired Power Station, Sendai City, Miyagi Prefecture, Japan,
Available from:, ejatlas.org, 2021. https://ejatlas.org/conflict/sendai-coal-fired-
power-station-sendai-city-miyagi-prefecture-japan (Internet, cited 2021 Dec 26).
Japan Beyond Coal. Latest situation of coal-fired power plants (June 1, 2023),
Available from:, beyond-coal.jp, 2023. https://beyond-coal.jp/news/news-data-
update 20230601/ (Internet, cited 2023 Jun 26).

T. Momoi, Japan’s coal-fired power plant construction plan, Available from:
https://www.kikonet.org/wp/wp-content/uploads/2017,/05/20170427_Coal_
Plant_Plan_Momoi.pdf, 2017.

S. Honma, H. Tanaka, S. Teramoto, T. Igarashi, S. Abe, Effects of naturally-
occurring acid fog on inflammatory mediators in airway and pulmonary functions
in asthmatic patients, Respir. Med. 94 (10) (2000) 935-942.

EJAtlas, Yokosuka Coal Power Plant, Kanagawa Prefecture, Japan, Available
from:, EJAtlas - Global Atlas of Environmental Justice, 2021. https://ejatlas.
org/conflict/yokosuka-coal-power-plant (Internet, cited 2023 Jun 26).

13

[122]

[123]

[124]

[125]

[126]

[127]

[128]

Energy Research & Social Science 112 (2024) 103520

EJAtlas, Kobe City fight against coal, Japan, Available from:, ejatlas.org., 2020.
https://ejatlas.org/conflict/kobe-city-fight-against-coal.

EJAtlas, Kushiro coal-fired power plant and coal mining, Hokkaido, Japan,
Available from:, ejatlas.org, 2021. https://ejatlas.org/conflict/kushiro-coa
I-fired-power-plant (Internet, cited 2021 Dec 26).

EJAtlas, Ube-Nishiokinoyama CFPP, Yamaguchi Prefecture, Japan, Available
from: https://ejatlas.org/conflict/ube-nishiokinoyama-coal-fired-power-plant,
2021 (Internet, cited 2023 Sep 24).

Kameyama Y. Climate change policy in Japan: from the 1980s to 2015. Taylor &
Francis; 2016. (Routledge Studies in Asia and the Environment). Available from:
https://books.google.es/books?id=c9yVDQAAQBAJ (Internet).

M.A. Thiri, Social vulnerability and environmental migration: the case of Miyagi
Prefecture after the Great East Japan Earthquake, Int J Disaster Risk Reduct 25
(August) (2017) 212-226, https://doi.org/10.1016/j.ijdrr.2017.08.002
(Internet).

M. Murasawa, in: M. Murasawa (Ed.), Satoyama Studies: Socio-ecological
Considerations on Cultural Nature, Union Press, Osaka, 2020.

M. O’Connor, J. Martinez-Alier, in: S. Faucheux, M. O’Connor, J. van der Straaten
(Eds.), Sustainable Development: Concepts, Rationalities and Strategies, 13,
Economy & Environment, Dordrecht, 1998, https://doi.org/10.1007/978-94-
017-3188-1_3.


http://academicjournals.org/ingoj/PDF/pdf2010/Jan/Nakasu.pdf
http://academicjournals.org/ingoj/PDF/pdf2010/Jan/Nakasu.pdf
https://doi.org/10.1093/0199251789.003.0009
https://ejatlas.org/conflict/sendai-coal-fired-power-station-sendai-city-miyagi-prefecture-japan
https://ejatlas.org/conflict/sendai-coal-fired-power-station-sendai-city-miyagi-prefecture-japan
https://beyond-coal.jp/news/news-data-update_20230601/
https://beyond-coal.jp/news/news-data-update_20230601/
https://www.kikonet.org/wp/wp-content/uploads/2017/05/20170427_Coal_%20Plant_Plan_Momoi.pdf
https://www.kikonet.org/wp/wp-content/uploads/2017/05/20170427_Coal_%20Plant_Plan_Momoi.pdf
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0555
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0555
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0555
https://ejatlas.org/conflict/yokosuka-coal-power-plant
https://ejatlas.org/conflict/yokosuka-coal-power-plant
https://ejatlas.org/conflict/kobe-city-fight-against-coal
https://ejatlas.org/conflict/kushiro-coal-fired-power-plant
https://ejatlas.org/conflict/kushiro-coal-fired-power-plant
https://ejatlas.org/conflict/ube-nishiokinoyama-coal-fired-power-plant
https://books.google.es/books?id=c9yVDQAAQBAJ
https://doi.org/10.1016/j.ijdrr.2017.08.002
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0585
http://refhub.elsevier.com/S2214-6296(24)00111-7/rf0585
https://doi.org/10.1007/978-94-017-3188-1_3
https://doi.org/10.1007/978-94-017-3188-1_3

	From Fukushima to fossil fuels: Carbon emissions, climate narratives, and grassroots movements in Japan’s energy transition
	1 Introduction: contesting carbon emissions in Japan
	2 Ecological distribution conflicts, climate action narratives and emissions dynamics
	3 Background of the case: environmental movements in Japan
	4 Methodology and data
	4.1 Methods and data collection
	4.2 Descriptive statistics for carbon emissions

	5 Results: the dynamics of carbon emissions and coal contestations
	5.1 Convergence club classification results for carbon emissions
	5.2 Contestations against coal-fired power plants to limit carbon emissions
	5.3 Nexus between carbon emissions and climate action narratives

	6 Demystifying climate action narratives in Japan: conclusion from an in-depth analysis of emissions dynamics and social mo ...
	CRediT authorship contribution statement
	Declaration of competing interest
	Data availability
	Acknowledgement
	Appendix A Supplementary data
	References


