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Abstract
China produces nearly half of the world’s coal and more than half of the global coal-fired electricity. Its  CO2 emissions are 
higher than the combined volumes of the next three world regions—the US, Europe, and India. China has announced a net-
zero commitment by 2060. This timeline creates enormous pressure to maintain energy security while phasing down coal 
use. Despite the localized nature of China’s coal production with nearly 80% of its thermal coal industry concentrated in 
four provinces, the dependencies are complex and extensive. Large-scale changes to energy systems will result in a range of 
social, cultural, and economic disruptions across China’s urban, rural, and remote regions. This paper examines experiences 
with coal transitions in other jurisdictions and considers implications for China. We examine the drivers, successes, and 
failures of coal phase-down in Germany, Poland, Australia, the UK, and the US. Despite significant differences in scale and 
complexity, these experiences offer important insights for China as it works to meet its climate commitments.
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Introduction

The People’s Republic of China (China) is the world’s 
largest greenhouse gas emitter owing to its high energy 
demand—a demand that is overwhelmingly met by coal 
(IEA 2021). The Chinese government has committed to 
reaching net-zero emissions by 2060 (NCSC 2021). While 
there has been a rapid increase in China’s hydropower, 
wind and solar energy capacity in the last three decades, 
coal phase-down has been slow (Climate Action Tracker 
2022). China’s decarbonization challenge is enormous and 
multi-dimensionally complex (Li 2010; Zhang and Chen 

2022) with energy security concerns and supply uncertain-
ties prolonging China’s reliance on coal (Climate Action 
Tracker 2022). As renewable energy becomes more reliable, 
affordable, and grid-integrated, China intends to pursue the 
gradual closure of coal mines and coal-fired power plants 
and has introduced several institutional incentives to support 
the energy transition process (Cao et al. 2016; Dong et al. 
2022; Zheng et al. 2014). How these incentives affect the 
coal sector, particularly at the sub-national and local levels, 
and what kind of social impacts may emerge consequently 
calls for careful analysis.

This review paper seeks to address the gap in available 
knowledge about the social impacts that may result from 
coal phase-down in China. It has two main objectives: 
first, to learn lessons from elsewhere. China is not the first 
jurisdiction to pursue a large-scale transition in its energy 
system. Existing literature offers comprehensive accounts 
of these transitions in other jurisdictions, a large majority 
of which are in the Global North (Caldecott et al. 2017; 
Diluiso et al. 2021; Ohlendorf et al. 2022). Coal transitions 
in Germany, the United Kingdom (UK), Australia, Poland, 
and the United States (US), for instance, have been well 
documented and widely studied (Brauers and Oei 2020; 
Braunger and Walk 2022; Della Bosca and Gillespie 2018; 
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Oei et al. 2020a, b). These experiences are context-specific 
to the socio-economic, cultural and institutional conditions 
in which they occurred, and are in many ways dissimilar to 
the Chinese context (Huang et al. 2021). Nonetheless, the 
opportunity exists to examine these experiences—successful 
and failed—in light of China’s climate commitments.

Second, there is growing attention to the idea of a “just” 
energy transition. A just transition represents a vision for a 
participatory, dialog-driven change process that prioritizes 
social justice and addresses social vulnerabilities induced 
by large-scale industrial change (Heffron 2021). Coined in 
the 1970s by the trade union movement in North America, 
the idea of a just transition has expanded, and while social 
justice sits at the core, there is no single conception of, or 
approach to, a just transition (Błachowicz et al. 2021; Sova-
cool et al. 2022; Snyder 2018). Energy transition policy and 
its focus on justice vary depending on the geographical, 
social, economic, cultural, and political context in which 
they are being applied. There is limited research on how the 
idea of a just transition might apply in China, given the scale 
and complexity of its energy transition, and the nature of its 
political, economic and justice systems. Drawing on cur-
rent academic framings of just transitions and coal phase-out 
experiences elsewhere, this paper examines the processes 
and attributes that may help relate the idea of a just transition 
to China’s coal phase-down.

The paper proceeds on the premise that there is an oppor-
tunity to synthesize diverse experiences from other jurisdic-
tions and offer valuable lessons for China as it transitions 
away from coal. These lessons provide a useful reminder 
that coal transitions are messy and deeply complex (Wang 
and Lo 2022). Drawing together experiences from elsewhere 
and considering their applicability to China complements 
calls for transition approaches that are culturally sensitive 
and consider China’s existing political economy structures 
(Huang et al. 2021). It also proceeds in recognition of the 
broader geopolitical context of Russia’s war in Ukraine. The 
war has driven price volatility and energy insecurity and 
affordability and has prompted a rapid re-consideration of 
coal phase-out among energy-insecure countries across the 
Global North (Halper 2022). China’s energy transition is 
intertwined with these developments and is likewise vulner-
able to uncertainty and instability. The findings from this 
paper are timely as China has an important leadership role 
to play in the global energy discourse through its ambitious 
climate policymaking.

A brief note on the paper’s methodological 
approach

This review primarily draws on academic papers published 
in English that document coal transition experiences in 
Germany, the UK, the US, Poland, and Australia. These 

countries were chosen as their experiences have been well-
documented in academic literature (Brauers and Oei 2020; 
Braunger and Walk 2022; Della Bosca and Gillespie 2018; 
Oei et al. 2020a, b; Diluiso et al. 2021). In examining their 
relevance for China, the paper has two limitations: the scale 
of the transition challenge and the importance of context-
specific characteristics. Coal transition challenges in these 
countries have been significantly smaller than China’s. Fig-
ure 1 (a) compares coal production, (b) coal consumption, 
(c) total and (d) per capita  CO2 emissions in the five coun-
tries. Although relatively low, the growth trend for China’s 
per capita  CO2 emissions is concerning, having surpassed 
the UK’s in recent years.

Additionally, local socio-economic, cultural, and insti-
tutional conditions have shaped coal transition experiences 
elsewhere. Although the Chinese context bears significant 
differences in governance and political economy (Huang 
et al. 2021), it shares several drivers similar to those experi-
enced in other regions. These include, among others, aging 
infrastructure, climate action, and poor air quality. Examin-
ing past experiences—successful and failed—may encour-
age China’s policymakers to draw on insights on governance 
and stakeholder engagement that could, in turn, assist plan-
ning to achieve ambitious climate commitments.

A targeted literature review was conducted using two 
databases, Scopus and Google Scholar. The review included 
academic peer-reviewed articles in the English language that 
discussed coal transitions in five selected countries. Due to 
the recent and emerging nature of coal transition policy in 
Australia, limited academic research was available. To fill 
this gap, Google searches were conducted that identified 
recently published reports on the topic of coal transitions. 
The search strategy included a combination of keywords 
specific to coal and country (e.g., ‘coal’ and ‘Germany’) 
and keywords associated with energy transitions (e.g., ‘tran-
sition’, ‘closure’, ‘phase out’, ‘exist’, ‘phase down’). More 
than 300 publications were identified.

In the second step, papers were included if they explicitly 
provided a summary of lessons or experiences from coal 
transitions in selected countries. All articles were reviewed 
and those considered irrelevant were removed. 72 papers 
were identified that matched our criteria. Nine papers pro-
vided lessons for more than one country. Over 50% of the 
publications were published in the last three years with their 
focus on Germany. For Australia, only one academic pub-
lication appeared in the search alongside four reports. See 
Table 1 for details on reviewed publications.

The final selection of selected papers is not exhaustive. 
The approach was not to provide a systematic review of 
coal transitions in these countries [see Diluiso et al. (2021) 
for a systematic review]. Instead, the aim was to target 
those papers that provided a breadth of experiences and 
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approaches to coal transitions, with the overarching aim to 
draw relevance for China.

To analyze the content of selected publications, text was 
coded across four themes: governance, inclusive participa-
tion, focus beyond jobs, and alignment with existing poli-
cies. A systematic analysis was not possible, as selected 
publications varied in focus, aims, method, outcomes, and 
the scope of lessons.

The paper is organized as follows: we begin by discuss-
ing the idea of a just energy transition. The next section 
sets the problem context in China and introduces its coal 
transition challenge. Then, we examine the economic, social, 
and institutional background contexts within which the coal 
transitions of Germany, the UK, the US, Poland, and Aus-
tralia were situated. Finally, relevant lessons from these 
experiences are collated to relate the idea of a just transition 

to China’s coal phase-down. The paper concludes with key 
findings.

Arguing for a just transition

Scale and pace are critical factors to consider in energy 
transitions planning and policymaking. An  accelerated 
top-down decarbonization process may pay poor attention 
to “process”, thereby compromising on equity, sustainabil-
ity, procedural fairness and social legitimacy (Delina and 
Sovacool 2018). Calls are growing for a careful examina-
tion of the social, economic, and environmental impacts on 
regions likely to be affected by energy transition interven-
tions, including both fossil fuel phase-out (Mayer 2022) and 

Fig. 1  Coal industry and  CO2 emissions in selected countries: a coal 
production, b coal consumption, c  CO2 emissions, d  CO2 emissions 
per capita. Between 1980 and 1990, data for Germany presented as 

Eastern and Western Germany combined. Population data is missing 
between 1980 and 1991 for Germany and between 1984 and 1988 for 
Poland
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the growth in renewable energy development (Süsser and 
Kannen 2017; Avila 2018).

This has led to the (re)emergence of a “just transition” 
agenda (Carley and Konisky 2020). Coined in the 1970s as 
an idea fostered by labor union movements and environmen-
tal justice groups in North America, its focus was limited to 
worker rights, including jobs and livelihoods security. Over 
the last decade, it has achieved a renewed focus in the global 
push to address climate emergencies and plan energy transi-
tions (Jenkins et al 2020). It was formally adopted in 2018 
as part of the “Solidarity and Just Transitions Silesia Dec-
laration”. The declaration called for “a just transition of the 
workforce and the creation of decent work and quality jobs 
[as critical to] … an effective and inclusive transition to low 
greenhouse gas emission and climate resilient development” 
(UNFCCC 2018, p. 3).

In broad terms, the idea of just energy transitions builds 
off discourses on energy, environmental and climate justice 
(Heffron and McCauley 2018), to include a focus on fair 
compensation for workers in coal-based sectors, reskilling 
and retraining, ecological restoration of lands affected by 
coal mining, and social revitalization of regions through 
infrastructure development, economic diversification, and 
cultural preservation (Jenkins et al. 2020). Additionally, it 
calls upon deep-seated readjustments: for example, the de-
marginalization of groups and communities that have histor-
ically remained vulnerable to political and socio-economic 
abuse. In doing so, it offers the potential “to strengthen the 
remedial dimensions of the ‘protect, respect, and remedy’ 
framework that underpins the UN Guiding Principles on 
Business and Human Rights” (Bainton et al. 2021, p. 631).

These framings are reflected across the literature on 
just transitions which contains three key anchor points: a 
jobs-orientated approach led by unions that seek support 
from markets and states for impacted workers and regions; 
a socio-technical approach that considers the environ-
mental gains resulting from a low-carbon transition; and 
a society-focused approach that positions just transition as 
the means to achieving the aspiration of a fair society, one 
that is equitable, thrives on a sound economy and preserves 
the region’s ecological integrity (Krawchenko and Gordon 
2021). Despite positioning social justice at its core, so far, 
moves to operationalize the idea of a just transition retain 
an overwhelming focus on jobs, including reskilling and 
retraining (Heffron and McCauley 2022). Most policy sup-
port and financial interventions focus on this area, with lit-
tle regard for the environmental restoration of affected sites 
or differentiated vulnerabilities across social groups. More 
attention is needed to integrate a focus on jobs with broader 
structural challenges and opportunities (Jenkins et al 2020).

Some progress toward integrating streams of social jus-
tice is evident; for example, the EU’s Just Transition Fund 
and the World Bank’s “Just Transition for All” initiative are 
pushing policymakers to consider people and communities at 
the “heart of the transition” (European Commission 2022a; 
World Bank 2022b). The three anchor points underlying 
energy justice contribute to its broadening scope through 
different forms of justice including: (a) distributional justice 
in energy systems to understand how and where impacts 
vary across different groups drawing on existing societal 
divisions across race, gender, caste, and class divides; (b) 
recognition justice to appreciate and recognize groups of 
interest that have been traditionally marginalized and explore 

Table 1  Number of reviewed 
publications by year and 
country

*Number of publications per year is not equal to the sum by country, as some papers focused on two or 
more countries

Year Number of reviewed 
publications*

Germany Poland The UK The US Australia

1996 1 1
1997 1 1
2002 1 1
2005 1 1
2010 1 1
2014 1 1
2015 3 2 1
2016 2 2
2017 4 3 1 1
2018 8 2 3 2 2
2019 9 4 2 2
2020 15 7 2 5 1 1
2021 14 9 4 1
2022 11 5 1 2 4
Total 72 34 12 13 11 5
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where injustices emerge through the practices of cultural 
domination, non-recognition and disrespect; and (c) proce-
dural justice that focuses on how societies and communities 
are included in the process of energy transition planning and 
decision-making such that outcomes are fair and equitable 
(McCauley et al. 2013, 2019). Forms of distributional, rec-
ognition, and procedural justice inform our analysis as we 
engage the idea of a “just transition”, consider coal transition 
experiences globally, and draw lessons for China.

Challenge of a “just” coal transition in China

China is the world’s largest  CO2 emitter. In 2021, its coal 
output of 4 billion tons contributed to more than 50% of 
the world's total. It has the world’s largest number of coal-
fired power plants (> 1000 units) and operating coal mines 
(> 10,000). China is thus critical to global efforts to address 
climate change (IEA 2021).

In recent years, China has pursued policies of green and 
sustainable development underpinned by a political ideol-
ogy of an “Ecological Civilization” (Dong et al. 2022, p. 
1744). In 2020, China announced its commitment to achieve 
carbon neutrality by 2060 (NCSC 2021). The “deep” emis-
sion reductions thus require coal demand to drop to nearly 
zero by 2050. This would, in turn, necessitate a proactive, 
orderly closure of coal mines and coal-fired power plants 
(Duan et al. 2021). While Cui et al. (2021) offer potential 
coal phase-out roadmaps drawing on technical, environmen-
tal and economic assessments, an understanding of the social 
implications likely to result from such large-scale industrial 
transformation is missing.

China’s 14th five-year plan positions green development 
and social equality as central policy priorities (The State 
Council 2021). It stresses China’s ambition for an “Energy 
Revolution” suggesting large-scale reforms in the energy 
sector. While the Plan falls short of formally calling for a 
just transition, several priorities listed therein align with the 
principles of just transition discussed earlier. For example, 
it outlines actions for a more equitable regional develop-
ment, including measures to improve employment oppor-
tunities and strengthen the national social security system. 
China’s policymakers have a timely opportunity to devise 
reforms that synergize the Plan’s priorities for well-being 
and social cohesion, and the nation’s broader climate and 
energy targets.

China has undertaken large-scale reforms in its coal 
industry in the past. To improve safety or prevent oversup-
ply, industrial restructuring campaigns for “mine closure and 
production reduction” and “coal resources consolidation” 
took place between the late 1990s and 2010 (Cao 2017, p. 
199). On the one hand, this resulted in more efficient and 
productive facilities run by state-owned enterprises (SOEs) 
owned by central, provincial or local administrations (Lin 
et al. 2020). On the other hand, by impacting employment 
numbers, salaries, and operating hours, this restructuring 
disrupted social cohesion. Current  CO2 peaking and carbon 
neutrality programs prioritize guarding against economic 
and social risks. However, better guidance is needed to 
understand how such risks can be fully identified, prevented, 
and/or mitigated.1

In its China Climate and Development report, the World 
Bank (2022a) expressed support for a “just transition” in 
China through policy, financial support packages and place-
based implementation. However, questions have been raised 
about the practicability of a just transition in China given 
China’s hierarchical and highly devolved, state-led politi-
cal and economic system that is heavily reliant on coal (He 
et al. 2020; Hu 2020; Huang and Liu 2021; Wang and Lo 
2022). While China’s regional and local governments have 
targets for coal phase-out, until recently, they were incentiv-
ized to develop the coal sector, creating a deep dependency 
throughout the country. Figure 2 demonstrates the spatial 
distribution of coal mine capacity and coal power generation 
across China’s provinces. Inner Mongolia and Shanxi stand 
out for their deep dependence on coal.

Past reforms suggest that SOEs are likely to have a major 
influence on China’s transition outcomes (Ohlendorf et al. 
2022). SOEs will influence the creation of opportunities for 
retraining, protecting workers’ social welfare, and facilitat-
ing entrepreneurial models that diversify China’s economic 
base, and strengthen national stability. Drawing on first-
hand evidence of a coal mine closure in Inner Mongolia, 
Wang and Lo (2022) highlight the need to better understand 
the role of the SOEs in furthering political and economic 
inequity across China. Their study found that while coal 
workers from state-owned coal mines were supported by job 
reallocation and retirement plans, workers from privately 
owned mines were laid-off without adequate compensation 
and job assistance. Private mine workers were mostly from 
rural areas and their rural hukou2 constrained their ability 
to seek jobs in urban settings when compared with those 
holding an urban hukou. The government too was hesitant 

1 While outside the scope of the present paper, one avenue is to 
explore the application of existing regulatory processes, for exam-
ple, China’s Social Stability Risk Assessment (SSRA), in predicting, 
mapping, and responding to potential social risks from coal transi-
tions (Peng et al. 2021; Zhang et al. 2022).

2 The hukou is a Chinese government-issued household registration 
system. China has two forms of hukou: urban and rural. The urban 
hukou is important for accessing employment, university education, 
and real estate in the urban areas. Rural hukou is often held by farm-
ers in rural areas with relatively poor living conditions.
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in assisting rural workers as they were not considered its 
primary responsibility. Although hukou reforms were initi-
ated by the National Development and Reform Commission 
(NDRC) in late 2021, the process of identifying and sup-
porting vulnerable groups remains complex and politically 
divisive (Jaramillo 2022). Given the socio-economic hetero-
geneity both within and across China’s coal provinces, “just 
transition for whom?” is an important question in under-
standing and planning transition pathways.

The renewable energy sector is considered an alterna-
tive for countering employment losses in the fossil fuel 
sector, particularly in the Global South’s labor-intensive 
coal industry (Caiet al. 2014; Pai et al. 2020). Large solar 
energy projects in China’s remote areas are transforming 
coal-dependent regions into multi-energy systems (Pai et al. 
2020). For these developments to generate equitable ben-
efits, government policies would need to target China’s vul-
nerable and underrepresented groups. As noted elsewhere, 
lack of focus on the justice implications of shifts in energy 
systems can exacerbate gender disparity, rural–urban ineq-
uity, human rights abuse, and marginalization of vulner-
able groups (Caiet al. 2014; Yenneti et al. 2016). This is 

particularly important for China where sensitivity to just 
and fair social and cultural outcomes of transitions are being 
over-shadowed by a near-exclusive focus on jobs: the loss of 
jobs in coal regions and the promise of “green jobs” from 
the rapidly growing renewable energy sector. Studies that 
consider wider social impacts on standards of living, pat-
terns of inequity, access to affordable and clean energy, 
environmental restoration, and the role of small to medium 
enterprises in enabling diversified economies are sparse (He 
et al. 2020; PRI 2022).

Global review of coal transition experiences: 
setting the context

Communities across the world have experienced a range of 
challenges in phasing out energy sources, including nuclear 
(Jarvis et al. 2022) and coal (Oei et al. 2020a, b; Abraham 
2017). Coal transition experiences have been widely studied 
(Diluiso et al. 2021) and offer important insights for contem-
porary energy transition policymaking.

Fig. 2  Coal mining and coal power generation in China. Source: Global Energy Tracker (2022)



2065Sustainability Science (2023) 18:2059–2076 

1 3

This section examines five national experiences with coal 
phase-out. They encompass both success stories and chal-
lenges that remain to be addressed. The rationale to bring 
together these lessons is two-fold: first, to urge countries, 
such as China (and other coal-dependent regions includ-
ing India, Indonesia, Vietnam, and South Africa) to learn 
from others’ failures in applying just transition principles in 
their respective journeys toward fossil fuel independence. 
Secondly, the diversity in experiences enables a broad-
based understanding of transition processes, while reiterat-
ing the significance of local and national contexts, thereby 
cautioning against a “one-size-fits-all” approach to energy 
transitions.

Germany

In the late 1930s–early 40s, Germany’s coal industry 
employed over 600,000 people directly and indirectly. Much 
of the coal production was concentrated in two areas: Ruhr 
and Saarland. At their peak, these two regions produced 
over 130 million tons annually, placing them 8th in total 
coal production in current times, above Kazakhstan, Poland, 
Turkey, and Colombia (World Energy and Climate Statistics 
2022). Despite political and demographic differences, both 
regions shared strong socio-economic identities shaped by 
the presence of a steady coal economy over nearly two cen-
turies. As Europe’s most important coalfield at the time, the 
Ruhr region was considered a national asset and was one of 
the most densely populated regions in Europe (Arora and 
Schroeder 2022; Goch 2002).

Since the 1960s, the German coal footprint has been on 
a steady decline, driven by cheaper overseas oil and coal. 
By the 1990s, under 100,000 people were employed in the 
sector, falling further to approximately 3000 in 2018 when 
the Ruhr’s last hard coal mines permanently closed. By 
comparison, the Saarland region’s coal operations closed in 
2012. While Germany still operates lignite mines, produc-
tion has declined steadily, and plans have been announced to 
end lignite mining by 2038 (Oei et al. 2020a, b). The war in 
Ukraine has led to serious disruptions to the German energy 
supply, prompting both hard coal and lignite power stations 
to restart operations at the time of writing (Bryce 2022; 
Dezem 2022). This has led to an increase in coal imports 
over the short to medium term. Early projections proposed 
German coal imports in 2022 to grow by more than 10% 
from the 2021 level (Kinkartz 2022).

Notwithstanding these recent developments, coal decline 
in Germany occurred independent of other nationally signifi-
cant energy-related developments over the last several dec-
ades. These included the nuclear energy phase-out in 2011 
and the growth in the uptake of renewable energy (mainly 
wind and solar) driven by technological advances  that 
improved their affordability and accessibility (Renn and 

Marshall 2016). All along, Germany maintained its long-
standing support for the coal industry through generous 
subsidies. The Energiewende-fuelled expansion of solar and 
wind energy was firmly embedded within a publicly sup-
ported policy stance to phase out nuclear energy (Renn and 
Marshall 2016). This high-paced uptake of renewable energy 
did little to expedite Germany’s coal phase-out. Decarboni-
zation merely remained an aspirational target until the intro-
duction of specific EU legislation in the mid-2010s.

The German coal sector has traditionally maintained 
strong political clout alongside a powerful trade union. This 
was most evident on two occasions: (i) the rejection of a 
“climate contribution” that would have allowed the timely 
closure of older inefficient coal plants (Oei et al. 2020a, b), 
(ii) decisions around the timing of the German coal phase-
out and resistance to the adoption of EU air quality regu-
lations. The unions pushed for a “gradual” coal phase-out 
alongside demands for benefits and support packages for 
affected workers (Steckel and Jakob 2021). High political 
capital of the coal regime systematically fueled regional 
and national concerns over job losses, energy security, and 
import dependence, thereby allowing Germany to outlast its 
European counterparts in sustaining the coal sector (David 
and Gross 2019).

Poland

Poland is the EU’s largest hard coal producer and the sec-
ond-largest lignite producer. It produces over 110 million 
tons of coal annually from over 20 active coal mines, con-
centrated mostly in the Upper and Lower Silesia regions 
(Global Energy Monitor 2022). Poland’s current coal pro-
duction is more than half its peak production in 1987. Coal 
constitutes over 70% of Poland’s electricity generation and 
over 40% of the total energy supply. The lack of access to 
other energy sources makes Poland one of the most coal-
dependent economies in Europe (Brauers and Oei 2020). 
The industry employs nearly 85,000 miners, mostly in the 
province of Silesia.

The coal sector was the main driver of Poland’s regional 
development through the nineteenth century. During Soviet 
rule (1945–1989), the coal industry was nationalized and 
centralized. Systemic inefficiencies and an excessive labor 
force resulted in a dysfunctional sector by the mid-1980s, 
defined by poor productivity and unprofitability (Kowalska 
2015). Fueled by a free market, the following three dec-
ades saw Poland’s coal industry undergo widespread social 
and economic transformation. Productivity and profitability 
improved as 42 of the least profitable mines were shut down 
between 1990 and 2006 (Kowalska 2015). This caused sig-
nificant decline in coal production and widespread job losses 
(from 400,000 miners in 1990 to just over 80,000 in 2019).
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Since the state reinstated control over the industry, 
demand for, and use of, coal has remained strong in Poland 
despite the sector’s low profitability. Concerns over energy 
security and independence, and the presence of strong trade 
unions have shaped broad support for coal use (Brauers and 
Oei 2020). Consequently, calls for industrial transformation 
have sought policy assistance for job creation, and region-
specific funding to address poverty and social exclusion. To 
better align with recent shifts in the EU climate and energy 
policies and growing civil society demand for coal phase-
out, the Polish government reached a socio-economic agree-
ment with the miners’ unions in 2021, to close all coal mines 
by 2049. The government has also introduced Just Transition 
Plans, recognizing the need for fairness and equity in map-
ping transition impacts on affected regions and communities 
(National Reform Programme 2022). At the time of writ-
ing, the war in Europe has affected Poland’s energy out-
look for late 2022–early 2023. Embargo on Russian imports 
has exposed domestic vulnerability to global energy shifts. 
Reports suggest the burning of household trash as one of the 
many substitutes for heating purposes, further diminishing 
air quality in some of Europe’s most polluted cities (Marte-
wicz and Skolimowski 2022).

United Kingdom

From the mid-to-late-twentieth century, the UK’s coal 
mining industry underwent widespread labor, industrial 
and socio-economic transitions. The once-powerful coal 
unions fought against mainstream political establishments 
to lobby against coal mine closures. The 1980s marked the 
beginning of the sector’s irreversible and sharp decline, as 
miners opposed the Thatcher government’s policies to lib-
eralize the national energy landscape (Beatty and Fother-
gill 1996). Within ten years (1984–1994), the number of 
wage earners fell from over 180,000 to 10,000 as collieries 
closed at an unprecedented rate (Glyn and Machin 1997). 
Overall, jobs in the coal economy dropped from 200,000 
in 1985 to 7000 in 2005 (Johnstone and Hielscher 2017).

While the decline in coal mining did not affect the UK’s 
coal consumption, there were clear shifts evident in the 
government’s position on coal (Isoaho and Markard 2020). 
By the mid-1990s, growing political pressure from envi-
ronmental groups had led to climate change and “green 
energy” becoming defining policy tools that dismantled 
the political economy of coal in the UK (Johnstone and 
Hielscher 2017). From a near-equal share between coal, 
gas, and nuclear in electricity production, by 2020, the 
share of coal was only 2%, with natural gas and renewables 
supplying the bulk, and only four coal-fired power stations 
operating at the turn of this decade (Stognief et al. 2022).

The UK’s coal transition experience suggests mixed 
results. Several policy and financial support interventions 

were implemented to manage the social and economic 
costs of a rapid coal phase-out. Public sector schemes 
aimed toward economic regeneration of coal mining 
regions successfully harnessed the UK’s location within 
the broader European regulatory environment (up until 
January 2020). A case in point is the EU’s RECHAR pro-
gram, which focused on assisted regeneration of coalfields 
(Bennett et al. 2000). As a response to, and supported by 
the program, the UK established a Coalfields Task Force to 
drive targeted interventions to improve the social and eco-
nomic living conditions in ex-coal mining regions (Beatty 
and Fothergill 1996).

While several of these regions were able to prevent 
long-term social and economic decline. labor market 
struggles remain commonplace in other regions. This is 
evident by below-par employment rates, over-reliance on 
manual jobs, higher-than-national-average self-reported 
ill-health, and a significant percentage of the population 
on disability support. Many regions affected by the mines 
closing remain poor, with limited well-paying livelihood 
opportunities, and unemployment rates higher than the 
national average, particularly in the aftermath of COVID-
19 (Beatty and Fothergill 2020).

United States

The US has had a strong and long relationship with coal. 22 
of its 50 states are part of the three national “coal regions”. 
The most socially and historically significant of these is 
the Appalachian coal belt, encompassing eight states, and 
responsible for over 25% of the entire US coal production. 
West Virginia, the region’s largest coal-producing state and 
the second largest in the United States maintains deep ties 
with coal. In 2017, coal mining and coal-fired power genera-
tion supported nearly 40,000 people in the state, and con-
tributed to approximately 17% of the state’s GDP (Snyder 
2018).

Although coal provided over half of the national total 
power consumed between 1961 and 2008, important shifts 
in the coal landscape are evident (Wishart 2019). No new 
coal-fired power station has been built in the last decade, 
coal production is at a 40-year low, and the share of coal-
fired electricity has reduced by 27 percentage points between 
2003 and 2019 (Lu and Nemet 2022). From 1 million peo-
ple working in coal mining in 1920, employment numbers 
have dropped consistently to approximately 42,000 in 2020. 
Despite these shifts, 26 counties across ten US states remain 
dependent on the coal sector for economic opportunities, 
jobs, and local government-supported social services (Mor-
ris et al. 2019).

Two key drivers help explain coal’s decline in the US: 
first, the emergence of cleaner, cheaper alternatives (shale 
gas, solar, and wind) have curtailed domestic coal use while 
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export prospects remain weak due to regulatory constraints 
and uncertainty in the Asian markets (Lu and Nemet 2022). 
Second, anti-coal calls from pro-climate groups have forced 
power utilities and financiers to divest from coal to maintain 
a “progressive” and responsible public image (Kang 2016).

The decline is noteworthy given the US has one of the 
world’s most influential coal lobbies. Institutional and politi-
cal actors on either side of the fossil fuel narrative have polit-
icized America’s energy trajectory on issues of affordability, 
security, employment, and climate responsibility (Hermwille 
and Sanderink 2019; García-Muros et al 2022). For decades, 
the coal industry has financed political campaigns, wielding, 
in turn, enormous power to influence policymaking both at 
the state and federal levels. However, there is evidence of a 
weakening coal lobby (Sicotte et al. 2022) as the industry is 
projected to lose approximately 12,000 jobs annually over 
the present decade (Mayer 2022).

The potential loss of employment and the impacts it would 
have on the social and economic fabric of coal-dependent 
regions were critical pillars of the Green New Deal proposed 
in 2019 (Galvin and Healy 2020). Several ex-coal regions 
across the US grapple with higher-than-national-average 
poverty rates, high levels of socio-economic decline and 
environmental degradation (Snyder 2018). Consequently, 
there have been growing calls for policies building on just 
transition principles to target regional development across 
America, particularly in the Appalachian regions (Carley 
et al. 2018; Sicotte et al. 2022).

Australia

With an output of over 500 million tons per year, Australia 
is the world’s second-largest coal exporter, after Indonesia. 
Exports include nearly all coking coal and around 70% of 
thermal coal produced locally. Domestic reliance on coal 
also remains significant, as it accounts for more than 50% 
of the total power generation. Currently, there are nearly 100 
operating coal mines in Australia with most black coal mines 
located in Queensland and New South Wales (NSW) while 
brown coal is present further south in Victoria. Approxi-
mately 40,000 people are employed in coal mining, account-
ing for one-fifth of all mining employment (AISC 2021).

Australia’s coal sector has played an important role in 
supporting both national and state economies. Despite 
ongoing growth in coal mining and exports, domestic coal 
consumption is under heavy scrutiny from investors and the 
wider civil society. This has resulted in declining coal con-
sumption in the last decade, and the closure of several coal-
fired power plants. Nine coal-fired generators have retired 
since 2012, while others face imminent closures, including 
Australia’s largest (Eraring in NSW) scheduled to close by 
2032.

One of the most widely discussed thermal power plant 
closures in Australia’s recent history is the Hazelwood plant 
near Melbourne. At the time of closure in 2017, it was Aus-
tralia’s oldest, dirtiest, and largest power plant by capacity 
(Burke et al. 2019; Wiseman et al. 2020). Multiple concerns 
led to the plant’s closure: the introduction of carbon pric-
ing leading to marginal increase in plant operating costs, a 
bushfire incident causing an uninterrupted fire at the mine 
leading to community concerns over public health and the 
environment, the state government’s increased rate for coal 
royalties, and the need to upgrade and repair infrastructure 
to meet workplace health and safety regulations. The plant’s 
decommissioning entails considerable investments, with 
costs of over A$700 million and a 30-year timeframe for 
site rehabilitation (Jotzo et al. 2018).

The Hazelwood plant closure has been a “mixed bag” of 
experiences. Significant financial packages from the state 
(A$266 million) and federal governments (A$43 million) 
supported local infrastructure development, economic diver-
sification, and job creation (Jotzo et al. 2018). Yet, concerns 
have been raised over the timing and efficacy of consulta-
tion processes between companies, worker unions, govern-
ments, and community stakeholders (Wiseman et al. 2020) 
(Table 2).

Discussion and key learnings for China’s coal 
phase‑out

Coal mining and coal-fired power plant phase-out expe-
riences of the five regions presented above collectively 
span more than five decades. They have each been shaped 
by distinct national and local social, economic, political, 
and ecological factors. While different to China, this sec-
tion draws out lessons from elsewhere and considers their 
significance for China given the idea of a just transition 
(Zhang and Chen 2022).

China’s development ambition—set through its 5-year 
plans—suggests an intent to operationalize key values 
underlying a Chinese “just transition”, namely social cohe-
sion, rural–urban revitalization, and ecological civiliza-
tion (The State Council of the People's Republic of China 
2021). Past domestic and international experiences with 
energy transitions provide China lessons to plan pathways 
that proactively engage with these values and principles. 
Building on the successes but also importantly, the fail-
ures, we identify four policy pillars that provide useful 
pointers for energy policymaking in China over the next 
several decades.

Each of these pillars advances the three tenets of dis-
tributional, recognition and procedural justice. The pil-
lars operate in a continuum; treating them in isolation is 
likely to be counter-productive to the long-term transitions 
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agenda. Progressive interventions in one policy area influ-
ence and shape outcomes in another. Consider, for exam-
ple, communities at risk of social and economic margin-
alization as a result of coal phase-out. Identifying these 
groups by engaging across public, private, and civil soci-
ety actors for assistance with place-based support allows 
multiple co-benefits that collectively advance the prospect 
of mobilizing just transition principles (Fig. 3).

Governance

Governance was a critical factor in all five countries. 
Energy transitions are deeply complex and occur within 
institutional and politico-social structures (Berkhout et al. 
2012). Understanding these background complexities and 
structures, while designing open, accountable, and tactical 
governance frameworks can help in the planning, manage-
ment and administration of long-term transitions (Loor-
bach et al. 2008). Polycentric governance can support 
regional and national governments to commit resources 
proportional to the scale of the challenge (Oie et al. 2020a, 
b; Furnaro et al. 2021). Good governance can also offer 
some temporal certainty to transition processes and those 
affected by it. A realistic timeline conducive to a progres-
sive transition has allowed some regions and communities 
to address proactively socio-economic restructuring and 
environmental rehabilitation (Arora and Schroeder 2022).

The German experience is a case in point. To decar-
bonize its electricity fleet and identify a strategy to meet 

the country’s broader energy transition goals, the federal 
government set up the “Commission on Growth, Structural 
Change and Employment”, known as the Coal Commission 
(Furnaro et al. 2021). Its scope was two-fold: developing 
strategies to ensure economic development, social compat-
ibility and cohesion, and climate protection, and identifying 
fiscal measures to support large-scale structural change in 
coal regions and communities. Through its multi-stakeholder 
consultations (see below), the Commission highlighted the 
need for different levels of governments to commit resources 
through a variety of structural programs. With support from 
local governments and large federal financial interventions, 
programs targeted specific geographical areas undergo-
ing transformation. One such program in the Ruhr region 
focused on improving connectivity and transportation 
infrastructure. This had multiple positive effects: it allowed 
mobility between key cities and opened former mining 
regions to new research and entrepreneurial opportunities. 
This helped demonstrate the region’s collective desire to host 
new initiatives and transform its image from a conservative 
mining region to one that was culturally and ecologically 
progressive (Schepelmann et al. 2016). Stakeholders in the 
German transition process were able to harness—and pro-
tect—existing regional identities firstly, by re-creating “cul-
tural” value based on existing assets (e.g., old infrastructure 
and mine sites) and second, by embracing a (re)develop-
ment plan built around innovation and research, ecological 
restructuring, and a tertiary economy (Goch 2002).

Similar efforts were undertaken with varied success in 
Poland and the UK. In Poland, a commission for social 
dialog was initiated, thereby inviting input from munici-
pal, regional, national and European actors (Hielscher et al. 
2022). The commission is considered partly successful in 
developing a just energy transition plan containing regional 
strategies supported by targeted funds to tackle issues con-
cerning the environment, social capital, and transport.

In the UK, the Coalfield Regeneration Trust was a key 
non-government entity set up to monitor and seek account-
ability from government structural programs (Coalfield 
Regeneration Review Board 2010). Besides being the UK’s 
longest-running, largest financial intervention, receiving 
GBP300 million in public funding over 20 years, the pro-
gram design was responsive to community needs and vision 
and was well received by affected communities.

For China’s sustained transition out of coal, an open, 
accountable and tactical governance framework is critical 
for three reasons (European Commission 2020): (i) to draw 
together resources from across multiple administration levels 
to support the heterogeneity across coal-dependent regions 
and recognize the diversity of needs at the grassroots level, 
(ii) to provide temporal certainty of planned closure to 
affected communities, and (iii) to facilitate co-ownership and 
co-management of restructuring programs, thereby building 

Fig. 3  Guiding Framework for China’s Just Transition
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capacity across urban and rural, large and small industrial 
regions across China.

A governance framework that operates across scale is a 
critical enabler for just transition principles to find support in 
China. Designing such a framework that respects and main-
tains alignment with broader institutional decision-making 
sensibilities will improve capacity within China’s provincial 
and local authorities to navigate change brought about by 
energy and climate transitions (World Bank 2022a). This 
would, in turn, enable greater appreciation for dependencies 
across China’s coal supply chains that extend beyond juris-
dictional boundaries. Coordinated inter-provincial institu-
tions that consult with key stakeholders along these supply 
chains are likely to support greater social stability and cohe-
sion as China plans systemic transformations.

Inclusive engagement with a focus on process

The idea of a just transition stems from energy, climate, and 
environmental justice discourses that bring “stakeholders of 
all types to the transition process … [making it] inclusive” 
across space and time (Heffron 2021). Past efforts in manag-
ing the impacts of coal phase-out may be attributed in large 
part to the process followed in achieving procedural, recog-
nition and distributional justice at the local, regional and/or 
national scale. Programs that recognized, and acted upon, 
the differentiated vulnerability of communities, regions and 
stakeholder groups were successful on at least two fronts: 
first, they were able to effectively engage, and extend gov-
ernment financial support toward regions and communities 
most in need. Second, and consequently, there was greater 
uptake of co-designed transition plans and programs by the 
local communities. For example, the German Coal Commis-
sion comprised 31 representatives from key affected regions, 
trade unions, industry, environmental associations, and the 
federal parliament.3 An inclusive multi-party approach to 
negotiating and co-developing a “transition agenda” helped 
embed it within a dialog-driven model to create jobs, revi-
talize infrastructure, and compensate affected households 
and communities (Arora and Schroeder 2022). Although 
the Commission’s recommendations are not legally bind-
ing, its focus on processes of inclusion will likely provide 
broad-based support for financially sound and socially just 
decision-making to achieve Germany’s planned phase-out 
by 2038 (Reitzenstein and Popp 2019).

In the UK, inclusive programs found more success. The 
“Regional Growth Fund” initiative (2010–2017) provided 
financial assistance to small enterprises (Ward 2016). A 

local approach to regional regeneration led to its success, 
particularly in engaging with the private sector. By 2015, it 
had created or safeguarded over 140,000 jobs. By contrast, 
the British Coal Enterprise—the British Coal Company’s 
“job-creation arm” was less successful. As a public sector 
initiative aimed toward economic regeneration of coal min-
ing regions, its top-down implementation lacked a consulta-
tive process to identify miners’ specific context and employ-
ment needs. The new jobs created were not targeted toward 
miners. Most new jobs were taken up by community mem-
bers with higher education credentials. This disadvantaged 
the miners and exacerbated distributional injustices in sev-
eral coal regions across the UK (Beatty and Fothergill 2020).

Studies indicate that public engagement for major pro-
ject development is underdeveloped in China (Zhang et al. 
2022). Inclusive engagement is difficult to implement at 
provincial and local levels (Wang et al. 2021), and across 
the private sector (World Bank 2022a). While useful, les-
sons from elsewhere will require recognition of, and adapta-
tion to, the Chinese context. With a centralized institutional 
structure, weak worker unions with limited bargaining pow-
ers, powerful national and regional governments and limited 
labor rights at the local level, an inclusive, dialog-driven 
multi-stakeholder process of consultation will be challeng-
ing in China (Huang and Liu 2021) and require innovative 
measures. This would entail “governmental institutions … 
play[ing] a vital role in communicating, educating, consult-
ing and even collaborating with residents rather than just 
informing about … decisions” (Li et al. 2020, p. 9). While 
command-and-control interventions have been the norm, 
China’s energy transitions planning is showing signs of 
adopting market instruments and public participation; for 
example, a shift from “informing” to “consulting and col-
laborating” is evident in the country across forest restora-
tion and climate governance (Long et al. 2018; Huang et al 
2020). For just transition principles to find application on 
the ground in China, an important next step is to develop 
and test inclusive approaches to stakeholder mapping and 
consultation. This can promote engagement with private and 
civil society players within China who bring both interest 
and influence (World Bank 2022a).

Focus beyond jobs

Past global coal phase-out experiences tend not to extend 
beyond jobs. Transition-related policymaking primarily 
addresses local economic impacts even though the social and 
cultural impacts and environmental disintegration of local 
landscapes are crucial to mobilizing the core principles of 
a just transition (Wilgosh et al. 2022). This narrow focus 
is akin to Fraser’s (1995) distinction between “affirmative” 
action on injustices vis-à-vis “transformative” action. The 
latter calls for “[addressing] inequitable outcomes precisely 

3 Included parliamentarians did not have voting rights. This ensured 
the Commission’s motivations and recommendations remained apo-
litical.
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by restructuring the underlying generative framework … 
[including] restructuring of relations of production and rec-
ognition” (Fraser 1995, pp. 81–7). A rigid and traditional 
economics-driven, job-orientated approach to transition 
planning has been unable to address underlying structures 
that have aggravated environmental and social neglect in 
coal communities across the UK and Appalachia in the US.

Despite financial government support packages and struc-
tural reforms, several former coal mining regions report a 
poor quality of life. Simply presenting options for potential 
employment to affected workers without considering their 
interests, skills and societal expectations has not addressed 
economic inactivity among ex-coal mine workers in the UK 
(Murray et al. 2005). Similarly in the late 1970s–early 1980s 
period in the US, as federal power undermined organized 
unions and miners lost negotiating power, they experienced 
“spatial dispossession” (Smith 2015) leading to a long-
term decline in their social, economic and physical well-
being. This was exacerbated by the closure of public ser-
vices in those same locales (e.g., rural post offices, schools, 
and common lands) and institutional neglect of ecological 
rehabilitation.

Gradual policy shifts away from a unidimensional jobs-
focused approach are already underway in parts of the US 
and other places, such as Indonesia and South Africa. The 
release of Just Energy Transition Partnerships in both 
countries, for example, entail support for infrastructure 
development, entrepreneurial growth, protection of at-risk 
and vulnerable population groups, and cooperation and 
involvement of all actors along national and regional coal-
dependent value chains (Colorado Department of Labor 
and Employment 2020; European Commission 2022b).

Drawing on these, it is worthwhile deconstructing 
China’s political and economic structures to advance a 
socially embedded understanding of structural barriers 
that exacerbate distributional and recognition injustices 
of coal phase-out. This may help in at least three impor-
tant ways:

 (i) Recognizing cultural ties: it would encourage deci-
sion-makers to recognize place attachments, includ-
ing the cultural significance of individual and col-
lective identities shaped by the presence of the coal 
industry.

 (ii) Mainstreaming gender: overall, gender representa-
tion in mainstream Chinese development remains 
low and female employment in China’s coal regions 
is lower than the national average. This is evident in 
the declining trend of female workforce participa-
tion due largely to large-scale industrial restructur-
ing; early retirement age for women; growing income 
disparities between men and women; and large 
gender-based disparities in political representation. 

Gender-sensitive transitions policies (Braunger and 
Walk 2022) would help improve women’s access to 
high-quality jobs, services that facilitate women’s 
participation in the workforce, and consultation pro-
cesses that recognize—and work to address—under-
lying social and structural factors resulting in gender-
based power asymmetries (e.g., cultural norms, poor 
recognition of unpaid work).

 (iii) Strengthening China’s long-term ecological integ-
rity: adequate government support for mined land 
rehabilitation (World Bank 2022a), complemented 
by regulatory penalties for lack of action on environ-
mental restoration can address the underlying trig-
gers of social conflict and economic decline. Several 
land rehabilitation interventions in China have been 
implemented successfully in the past (Zhao et al 
2020; Yu et al 2022). Yet, the scale of rehabilitation 
funds, technologies and policies needed over the next 
few decades will be unprecedented in China’s mining 
history. This would require energy transitions plan-
ning, including the design of national and provincial 
coal phase-out strategies to entail a far more coordi-
nated focus on the environmental integrity of affected 
landscapes.

Alignment with existing policies

Co-benefits can occur when energy transition policy goals 
align with national priorities (He et al. 2020; Jennings et al. 
2020; Department of Economic and Social Affairs, United 
Nations 2021; International Climate Initiative 2019). The 
German Coal Commission is a case in point. Its mandate 
was to negotiate transition pathways among different stake-
holders and initiate a long-term plan to achieve Germany’s 
broader energy and climate ambitions. Despite challenges in 
implementation, the commission fostered a multi-pronged 
approach to achieving concurrent objectives, with policies 
remaining iterative and reflecting local, EU-wide, and global 
developments. It simultaneously considered social and eco-
nomic impacts of coal phase-out on affected communities, 
implications for Germany’s energy security, and an orderly 
path for triennial monitoring of progress toward climate tar-
gets (The German Coal Commission 2019).

Unlike Germany, misalignment was evident in the case 
of Australia’s Hazelwood power plant closure. Despite sig-
nificant state and national financial support, the lack of a 
national roadmap on coal mine and coal-fired power plants 
closure, unstable energy and climate policy, and poor insti-
tutional capacity as a function of the wider political turnover 
constrained good practice (Jotzo et al. 2018). As an example, 
the Australian Energy Market Commission (AEMC) requires 
electricity companies to provide a minimum of 3.5 years’ 
notice of upcoming closures. The prescribed notice period 
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does not allow the sector sufficient time for inclusive and 
dialog-driven consultation processes in the development of 
new energy projects or address social and economic impacts 
from project closures. The Australian Government’s failure 
to recognize the climate emergency meant ad hoc interven-
tions across the country without a coherent long-term coal 
phase-out strategy (Jotzo et al. 2018).

These lessons are relevant for China where five-year plans 
guiding national priorities offer a credible anchor to develop 
and implement energy transition pathways. Embedding the 
principles of a just transition within the broader national 
and regional development priorities can shape positive out-
comes on multiple policy fronts (World Bank 2022b). Cur-
rently, gaps between “the central government’s vision and 
local governments’ practice” have been noted (Zhou et al. 
2022, p. 1764). Re-alignment of national goals will further 
China’s energy transitions planning on at least two fronts: 
(i) bridging these gaps by recognizing at-risk groups along 
coal value chains and implementing place-based approaches 
to development; and (ii) designing interventions to address 
structural barriers that prevent the realization of financial, 
industrial, and societal co-benefits from green transitions.

Central planning and development agencies such as Chi-
na’s NDRC will play an important role in building provin-
cial and local government capacities to achieve the national 
priorities of social cohesion, and strong links between urban 
and rural development. This may require, for example, iden-
tifying where and how the current design and implementa-
tion of regulatory instruments (e.g., the SSRA) is insuffi-
cient in addressing the social impacts of energy transitions. 
Exploring application of the SSRA in identifying and miti-
gating social stability risks associated with coal phase-out 
and green energy development is one example of a potential 
synergy between existing regulatory instruments and the 
institutional capacity to mobilize just transition principles.

Conclusion

China’s energy transition has a central role in the global 
effort toward decarbonization. The enormity of China’s 
reliance on coal calls for innovation in policy design and 
dynamic engagement with both state-owned and private sec-
tor stakeholders.

Energy transitions are simultaneously technological, 
economic, financial, political, and social. A unidimensional 
technocratic approach to energy transitions that “favor[s] 
economic considerations has to contend with conflicts aris-
ing out of a clash of objectives, values and visions of the 
social world” (Doering 2014, p. 1015). China’s policymak-
ers are acutely aware of these sensitivities and are work-
ing toward transition outcomes that do not create social 

and institutional tensions that disrupt social and political 
stability.

There is little social science research that provides tran-
sition guidance to China’s policymakers and practitioners. 
This review paper aimed to address this gap by reflecting on 
developments in western countries in relation to the driv-
ers, successes, and failures that underlined large-scale coal 
phase-outs over the last several decades. Notwithstanding 
the scale and complexity of China’s challenge and its unique 
formal, centralized style of decision-making, experiences 
from Germany, the UK, the US, Poland, and Australia offer 
insights for China’s approach to a coal phase-out. Four pol-
icy pillars are highlighted: governance, inclusive engage-
ment, a transformative agenda that extends beyond jobs, and 
alignment in national policies.

A governance framework that supports strong and 
accountable institutions can support spatial, financial, and 
temporal certainty in transition plans. However, in China’s 
context of “a highly fragmented yet strongly authoritative 
state apparatus” (Cai and Aoyama 2018, p. 73), polycentric 
governance arrangements such as those observed in Ger-
many may be difficult to achieve in the short term. Instead, a 
phased introduction of institutional autonomy and adaptabil-
ity (Carlisle and Gruby 2019), evident in some of China’s 
past projects, may be appropriate (Downing et al. 2021).

The social stability quotient of China’s transition policies 
will be driven by the nature of engagement among diverse 
stakeholder groups. Evidence suggests that an inclusive, 
dialog-orientated approach to co-designing transition plans 
leads to fairer processes and outcomes. A holistic perspec-
tive that extends beyond a focus on jobs and addresses struc-
tural social and cultural barriers offers a credible pathway 
to longer-term transformation. Finally, embedding the idea 
of just transitions within development policy priorities can 
foster co-benefits, thereby contributing to greater policy 
ownership and uptake.

The lessons presented here are not exhaustive. Energy 
transition pathways are complex, context-dependent, and 
highly contested, with questions of justice at their core. For a 
country as large and heterogeneous as China, multiple ideas 
of “justice” in energy transitions are likely to emerge over 
the next few decades. The past global experiences of coal 
transitions examined here offer China guidance in navigat-
ing toward its vision of a high-quality, “common prosperity” 
growth model.
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