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China has declared that it will achieve carbon neutrality by 2060, and energy
transition will play a primary role in this process. This transition will encourage
leapfrog development in efforts to achieve carbon neutrality. However, energy
transition is often accompanied by social risks and injustices, which can be
effectively addressed only by incorporating a just energy transition (JET) into
the policy process. In this paper, three policy dimensions (material compensation,
livelihood maintenance, and social development) associated with 13 policies
designed to promote a JET in China are categorized. In addition, the
satisfaction of vulnerable groups with these policy approaches is evaluated
according to the analytic hierarchy process (AHP) and via second-level fuzzy
comprehensive assessment (FCA). The results of a satisfaction evaluation of
1,329 vulnerable people who have been laid off, forced to immigrate, fallen
into energy poverty, had their rights and interests violated, etc., indicate that
the overall satisfaction rate with a JET is 0.404 (the total values of “very satisfied”
and “satisfied”), i.e., less than half. Accordingly, China still faces clear JET
challenges and should rely on the collaborative promotion of four multi-
responsible actors: the government, enterprises and trade unions, social
organizations, and individuals. Only through this process can social resources
be widely absorbed and mobilized to foster cross-boundary discussions and
ensure that no vulnerable populations are left behind. This study thus enriches
policy research on energy transition, providing an opportunity to expand the
academic horizon of JET as a research field. Furthermore, this study may also
inspire policymakers to pay more attention to JET, offering references for
subsequent policy improvement.
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1 Introduction

The world’s second-largest economy and top carbon emitter, China, has declared that it
will strive to reach its carbon peak by 2030 and achieve carbon neutrality by 2060 (Jiang et al.,
2023). In this context, the Chinese government has identified a series of carbon neutrality
policy paths, such as energy transition, industrial upgrade, technological innovation, and
eco-sink enhancement. Among these paths, the energy system is the most critical, as it
produces the largest amount of carbon emissions (Zhou et al., 2022). Therefore, it presents
the main challenge for developing a policy path to achieve carbon neutrality (Research
Group on Energy Transition and Energy Security of Chinese Academy of Social Sciences,
2021; Song et al., 2021; Zeng et al., 2021). Some scholars propose that this energy transition
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will bring new opportunities for leapfrog development during the
progress toward carbon neutrality (De La Peña et al., 2022).
However, historical experience indicates that energy transitions
are often accompanied by substantial benefits as well as risks.
The greater the policy strength of an energy transition is, the
greater the social impact it will have, and the greater the
socioeconomic injustice and inequality it will likely bring
(Jasanoff, 2018; Winkler, 2020). As Sovacool et al. (2019) suggest,
a wave of emission reductions in an energy system may “create new
injustices and vulnerabilities, while also failing to address preexisting
structural drivers of injustice.” In this context, many scholars have
gradually demonstrated the importance of a just energy transition
(JET), arguing that only the integration of a JET into the energy
transition policy process can effectively address the accompanying
social risk, inequity, and injustice issues, thus ensuring the smooth
development of politics, economy, and society (Snell, 2018). While
there are many extant JET findings in academia regarding the latest
policy contexts, such as carbon neutrality, JET “merits further
exploration in the context of decarbonization and the primacy of
the just transition debate” (Garvey et al., 2022). Furthermore, few
studies have focused on a JET in China. As the largest fossil energy
user worldwide (Abbasi et al., 2022), China’s JET is bound to be
challenging (Power Salon, 2020; Ning and Yang, 2022b). Hence,
China’s energy transition to achieve carbon neutrality will require
strong policies, whereby guaranteeing justice for its vulnerable
groups will become highly necessary and urgent (Zhou and Qian,
2022).

Since the beginning of the 21st century, the Chinese government
has formulated a series of policies to promote a JET. Nonetheless,
whether and to what extent these policies have achieved a just
transition remain unclear. More importantly, vulnerable groups’
satisfaction with JET policy approaches is not yet clear. Nevertheless,
the subjective perceptions and evaluations of vulnerable groups are
highly significant, as the goal of a JET is to prevent injustice and
inequality. Unfortunately, thus far, this type of research has not been
performed in academia. To address these issues, we construct a
satisfaction evaluation indicator system based on the typical policy
approaches in promoting a JET in China. That is, we analyze the
satisfaction evaluation of JET policy approaches based on the
analytic hierarchy process (AHP) and via second-level fuzzy
comprehensive assessment (FCA) and to provide specific policy
recommendations.

This study, therefore, contributes to the literature in three ways.
First, to the best of our knowledge, this is the first study to
empirically analyze the satisfaction evaluation of JET policy
approaches, partially filling a gap in the literature on JET policy.
Second, given that the JET concept is still clearly in an initial
development phase, especially in China, this study provides an
opportunity to further discuss the JET and expand its horizon
and relevance as a field of study. Finally, the results could also be
useful for and have an impact on policymakers and governments,
who often tend to undervalue JET in the policy process concerning
decarbonization.

The rest of this paper is organized as follows: Section 2 provides
the research context for JET challenges and the evaluation indicators
of policy approaches. Section 3 describes the data and methods.
Section 4 presents the results of the satisfaction analysis of China’s
JET evaluation indicators. Section 5 discusses the reasons and future

policy recommendations for a JET. Finally, Section 6 concludes the
paper with key findings.

2 Research context

2.1 The challenges of a JET in China

The Chinese government and energy companies must address
many challenges in promoting a JET: 1) unemployment caused by
the transition from fossil energy sources (e.g., coal industry); 2) clean
energy source (e.g., hydropower projects) development, which has
caused the massive immigration of people who have lost their homes
and means of production; and 3) the energy poverty of vulnerable
groups caused by energy prices and mandatory emission reductions.
While the Chinese government and energy companies are working
to address these three challenges, deeper analysis is needed to
provide a more direct and effective reference for subsequent
policy approaches. These efforts can improve the satisfaction of
vulnerable regions and groups with JET policy instruments.

2.1.1 Unemployment of workers: the
straightforward challenge of fossil energy
transition

The coal sector in China produces a significant portion of its
greenhouse gases. In addition, China is the world’s largest producer
and consumer of coal. Therefore, coal transition is essential and
urgent, whereby unemployment in the coal sector is also a
prominent concern. China has accelerated its rapid coal
transition, shifting many coal power projects into early
retirement (Cui et al., 2019). Such a rapid transition inevitably
brings many social challenges, such as lower tax revenue and coal
asset impairment, the most prominent of which is coal worker
unemployment. China’s coal transition is ongoing; today, the
remaining coal workers are mainly those with lower education
levels and limited skills. Once this group is laid off, their ability
to access vocational training or future employment will be incredibly
difficult. Furthermore, the skills required for the new energy
industry differ from those previously needed in the coal industry.
Accordingly, the short time frame for this transition is unlikely to
provide these coal workers sufficient time to plan for, re-train for,
and transition to new, similarly remunerative careers (He et al.,
2020).

2.1.2 Large-scale immigration caused by clean
energy development and its unjust effects

The green energy transition is not a one-way industrial
restructuring in which only the traditional fossil energy industry
will be phased out; clean energy development is also crucial. This
includes both the development of green energy sources such as wind,
water, and solar energy and the use of new energy minerals such as
lithium, cobalt, nickel, and copper. The former is the direct source of
new energy, and the latter is the basic raw material for new energy
storage and utilization facilities, such as lithium batteries. However,
regardless of the form it takes, a certain injustice must still be present
in clean energy development. For example, hydropower dams have
become a remarkable source of clean energy over the past 50 years;
however, they have also displaced nearly 30 million individuals and
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caused negative externalities throughout the related areas. The
unjust impacts of these hydropower dams on affected
communities and vulnerable groups include decreased household
incomes (Tilt et al., 2009), diminished mental health and wellbeing
(Xi and Hwang, 2011), widening interhousehold and
intercommunity economic disparities (Wang et al., 2013), and
routine and dissonant cultures (Downing and Downing, 2008).

2.1.3 Energy supply shortage and energy poverty
At present, the common types of energy undersupply and energy

poverty in China mainly include 1) high or fluctuating prices of
traditional fossil energy sources, resulting in their unaffordability
among low-income groups; 2) the instability of new energy supplies,
which prevents the market from better meeting energy consumption
needs, especially in fragile areas and among vulnerable groups; and
3) under the “coal to electricity,” “coal to gas,” “clean heating,” and
“restrictions on electricity consumption” policies, energy poverty
has emerged, e.g., residents in many vulnerable areas (e.g., Hebei
Province) are unable to heat their homes and cook meals in the
winter (Shi et al., 2021). Likewise, many enterprises are experiencing
a kind of “energy poverty” that prohibits them from being
productive. Vulnerable groups, such as people with low incomes,
people with disabilities, and people who are elderly, suffer the most
when the energy supply is challenged. Therefore, energy poverty
puts the energy consumption rights of these groups at risk and leads
to injustice.

2.2 Constructing evaluation indicators:
concrete policy approaches for promoting a
JET in China

The Chinese government is cognizant of the aforementioned
JET challenges; in response, it has introduced a series of relevant
policy documents. This paper first systematically outlines the
policy system of a JET in China and reviews the literature to
clarify specific JET policy approaches or instruments. A relevant
satisfaction evaluation indicator system is then established. For
example, to better promote a JET, the Chinese government has
issued specific policies, such as its Opinions on the Relocation of
Workers in the Process of Dissolving Overcapacity in the Iron and
Steel and Coal Industries to Achieve Destructive Development,
which addresses economic compensation, vocational ability
training, and reemployment arrangements. Hence, the aim of
this article is to identify a rather comprehensive list of typical
JET policy approaches in China (similar to the three
aforementioned policy approaches), which, in turn, is used as
an indicator system for the satisfaction evaluation of vulnerable
groups.

Specifically, we have categorized the typical policy approaches to
promoting JET in the policy and academic literature. These mainly
include the three primary indicators of “material compensation,”
“livelihood maintenance,” and “social development” and
13 secondary indicators (Table 1). These evaluation indicators are
precisely the specific policy implementation behaviors adopted by
the Chinese government to promote a JET. Understanding and
evaluating the satisfaction of vulnerable groups with policy
approaches will allow optimizing future JET policies and

promoting the rights and interests of disadvantaged areas and
vulnerable groups.

2.2.1 Material compensation
China’s policies for promoting JET include material compensation,

e.g., monetary compensation, economic subsidies, production material
compensation, and energy consumption subsidies.

(1) Monetary compensation

Monetary compensation for both clean energy development and
traditional fossil energy transition is one of the most common policy
approaches for promoting a JET. The purpose of monetary
compensation is to reduce the damage to vulnerable groups that
results from the energy transition. For example, in hydropower
energy development, China provides monetary compensation based
on the value of expropriated land, housing, and seedlings (Wang,
2009). Coal and other fossil energy companies also provide humane
monetary compensation to redundant employees based on their
length of service, position, and standard of living. Overall, the
purpose of such policy approaches is to promote a more just
treatment of vulnerable groups.

(2) Economic subsidies

Economic subsidies often refer to additional and flexible cash
compensation. For example, China’s largest coal province, Shanxi,
has introduced a policy whereby a site rental subsidy or business
start-up subsidy of 2,000–5,000 yuan is provided to surplus workers
of coal enterprises who leave their jobs to either start their own
business or retire early. Job placement subsidies are available for
human resource companies to address the reemployment of surplus
workers (Shanxi, 2022). Similarly, China’s Ministry of Finance has
established a $100 billion fund specifically for job placement in the
steel and coal industries; much of this has also been used to subsidize
vulnerable people who endure injustice during the energy transition.

(3) Production material compensation

Most vulnerable people are from remote rural areas where
productive resources such as land, cash crops, and farm animals
represent the most important livelihood capital. Regarding land
compensation, for example, many regions (such as Sichuan
Province) often use land compensation as an important means of
material compensation when developing hydropower energy, thus
ensuring that affected rural residents are treated fairly (Peng, 2020).
Typically, two types of such compensation predominate. First, the
local government will choose a single land compensation method if a
surplus of land resources exists. Second, and in contrast, if surplus
land or other production materials is unavailable, a combination of
production material compensation and one-time financial
compensation or yearly monetary compensation is generally offered.

(4) Energy consumption subsidies

During energy transitions such as coal restriction or forestry reform,
energy poverty is an inevitable result, as many villagers in remote areas
still use wood or coal for cooking meals; local resource restrictions are
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thus likely to cause energy poverty (Lo, 2021). In this situation, some
local governments or energy companies have provided energy
consumption subsidies to promote better JET in related areas.

2.2.2 Livelihood maintenance
Livelihood maintenance promotes the ability of vulnerable

people who have experienced injustice to maintain their past
livelihood level. It mainly includes skill training and
reemployment arrangements, focusing on industrial projects and
livelihood sustainability (Zhou and Han, 2014).

(1) Skill training

The most common injustice in China’s fossil energy transition is
unemployment. The most vulnerable people in new energy
development are farmers in remote areas, whose long-standing
livelihoods are often in agriculture, fishing, or forestry (Hu and
Wen, 2021). Consequently, these vulnerable people often express the
greatest demand for agricultural skill trainingwhen they lose their job or
livelihood to energy transition. However, for the few people who
migrate to more urbanized areas when displaced by hydropower
projects, such training is mainly in upgrading of tertiary industry
skills, as these urban areas do not support agricultural industries.

(2) Reemployment arrangements

The transition of fossil energy enterprises generates many laid-
off workers. In the coal industry, for example, the number of people

directly employed by Chinese coal enterprises was 5.3 million in
2013, a number that sharply decreased to 2.6 million in 2020 due to
the energy transition (He et al., 2020). Therefore, enterprises and the
government need to ensure reemployment of these laid-off workers
to achieve a JET. The ongoing related practices of the Chinese
government and enterprises include 1) developing medium- and
long-term staff resettlement plans, 2) coordinating employment
positions with third-party human resource companies in advance,
and 3) collaborating with social security departments to ensure
unemployment protection for laid-off workers. By implementing
these policies, the reemployment of vulnerable people is ensured to
the greatest extent possible.

(3) Industrial projects

Practically, two forms of industrial projects have been developed
in China’s energy transition. First, in the novel energy field
represented by hydropower energy, the government and energy
enterprises tend to support vulnerable groups through the
development of industrial projects; these can often effectively
restore these groups to their original livelihood level, while
achieving sustainable development (Li et al., 2022). Second, in
the traditional fossil energy sector represented by coal, the
government is encouraging fossil energy companies to actively
transition to other industries. On one hand, such transitions can
compensate for the gradual decline in fossil energy production. On
the other hand, they can also absorb many surplus workers, thus
safeguarding their economic income and employment rights (Zhang

TABLE 1 Indicator system of JET policy approaches in China.

No. Primary evaluation indicator Secondary evaluation indicator Main references

1 Material Compensation Monetary compensation u1,1 Spash (1994); Wang (2009); Le Billon and Kristoffersen (2020)

U1

2 Economic subsidies u1,2 Li and Sun (2018); Shanxi (2022)

3 Compensation for production materials u1,3 Peng (2020); Chen et al. (2016)

4 Energy consumption subsidies u1,4 Lin and Xu (2019); Lo (2021)

5 Livelihood maintenance Skill training u2,1 Huang et al. (2020a); He et al. (2020); Hu and Wen (2021)

U2

6 Reemployment arrangement u2,2 He et al. (2020); Huang et al. (2020b)

7 Industrial projects u2,3 Li et al. (2022); Huang (2022)

8 Sustainability of livelihoods u2,4 Li et al. (2015); Liu and Li (2019); Teng et al. (2022)

9 Social development Infrastructure u3,1 Zhaotong (2022); Zhou and Han (2014)

U3

10 Compulsory and vocational education u3,2 Sichuan (2012); Huang and Zou (2020); Wu and Han (2022)

11 Community culture u3,3 Lu (2018); Hu and Wen (2016)

12 Medical security u3,4 Huang et al. (2018); Zhang and Gao (2022)

13 Ecological environment u3,5 Sun et al. (2016); Zhong and Feng (2018); Dong et al. (2020)

Source: Presented by the author.
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and Wang, 2022). The main types of salient industries developed by
the Chinese government and energy enterprises are plantation
agriculture, animal husbandry, tourism, handicrafts, and servicing.

(4) Livelihood sustainability

A one-time compensation approach in the energy transition will
likely result in unsustainable livelihood for vulnerable people,
especially among those who have lost their former livelihood or
whose livelihood is no longer needed by the society. For these
groups, long-term livelihood maintenance is crucial; it is also
directly related to the medium- and long-term stability and
development of vulnerable areas. The government should thus
continue to focus on the livelihood capital of vulnerable groups
(Li et al., 2015) and adopt more long-term-oriented policy
approaches to continuously safeguard their livelihood capacity
during the energy transition (Liu and Li, 2019; Teng et al., 2022).

2.2.3 Social development
Social development indicates the promotion of a better social

environment, e.g., infrastructure, education, culture, healthcare, and
ecology, for vulnerable groups, especially immigrants who have been
displaced by hydropower energy development. China is one of the
largest countries worldwide in terms of hydropower energy (Zhou
et al., 2023); hence, many immigrants have been forced to move due
to their homes being flooded or lands being designated as
hydropower energy project construction areas. In newly resettled
areas, social development is crucial for a JET to not only improve the
social integration of vulnerable groups but also continuously
improve their environmental adaptation capacity.

(1) Infrastructure

For large-scale immigration, especially entire villages that have
been relocated or resettled, the Chinese government often provides a
novel resettlement area, which must have well-developed
infrastructure to ensure the smooth transition of these
immigrants’ production and life. For example, the second-largest
hydropower project worldwide, the Baihetan hydropower station
(Jia et al., 2019), in Qiaojia County in Yunnan Province, has not only
strengthened the salient infrastructure via the construction of roads,
farmland, and water conservancy in the resettlement area but also
established new one-stop service centers for community party
organizations, engaged in follow-up development, and ensured
police access. In addition, the government has constructed
activity venues for sports, leisure, women, elderly individuals, and
children to continuously improve the quality of life of immigrants
after their relocation (Zhaotong, 2022).

(2) Compulsory and vocational education

Education has long been a key to people’s livelihood in many
vulnerable areas in China’s energy transition. For example, in
Sichuan Province, the policy Opinions on Further Promoting the
Economic and Social Development of Large- and Medium-Sized
Water Conservancy and Hydropower Project Reservoirs and
Migrant Settlement Areas clearly states that financial support for
students in impacted families should be increased and that a

balanced approach to compulsory education should be effectively
promoted. This policy also intensively focuses on rural vocational
and adult education, strengthens employment skills and practical
technology training for disadvantaged groups, and cultivates
vulnerable groups into the technically skilled workers needed in
modern agriculture and service industries (Zhou and Han, 2014).

(3) Community culture

Culture can enrich the spiritual life of disadvantaged
communities and vulnerable groups. In many relocated areas,
cultural departments and communities typically offer various
forms of cultural, sports, and leisure activities to enrich the
spiritual and cultural life of their people. Furthermore, a
prosperous community culture can help vulnerable groups
integrate into new neighborhoods and social networks, which in
turn increases their life satisfaction (Lu, 2018).

(4) Medical security

Medical coverage is one of the most basic needs of vulnerable
groups, whose inherently fragile financial capacity has a substantial
impact on their lives when medical care is not guaranteed. In
vulnerable areas, the Chinese government has thus vigorously
promoted participation in new rural cooperative medical
insurance and implemented a preferential payment policy for
vulnerable groups while establishing an insurance system that
addresses serious diseases (Zhang and Gao, 2022). With these
policy approaches, China demonstrates its commitment to
building a comprehensive healthcare system that ensures all
vulnerable people have basic health protection.

(5) Ecological environment

In vulnerable areas, the housing, environmental, and
community sectors of the government work together to protect
their ecological environment. These sectors often focus on treating
sewage and waste from kitchens, latrines, and animal enclosures, as
well as on vigorously implementing residential greening and
beautification projects to address soil erosion (Zhong and Feng,
2018).

3 Data and methods

3.1 Data

In this study, we conducted a survey via an online questionnaire
in August–September 2022 and collected 1,329 valid questionnaires
(a total of 1,450 questionnaires were distributed for an effective rate
of 91.66%). The 1,329 respondents mainly included four types of
vulnerable people: 1) workers laid off due to the reduction in fossil
energy (such as coal) production; 2) immigrants displaced by the
development of clean energy (e.g., hydropower energy); 3) residents
and business owners who have fallen into energy poverty due to the
adjustment of fossil energy prices (Ma and Zhang, 2021); and 4)
villagers whose rights and interests regarding energy consumption
have been violated by the implementation of clean heating practices
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(such as “coal to electricity,” “coal to gas,” “clean heating,” “ban on
burning firewood” and “prohibited kang and stove”; Shi et al., 2021;
Li and Guan, 2021). Such vulnerable individuals have therefore
experienced unfair and unequal treatment in terms of their loss of
means of production and livelihood (e.g., land and housing), passive
migration, economic loss, and job loss. Moreover, the Chinese
government has implemented a series of policy approaches to
address the social injustices they have experienced.

The four abovementioned categories are populated by
1,329 surveyed respondents mainly from the key provinces in the
energy transition including Shanxi, Inner Mongolia, Shaanxi, Hebei,
Yunnan, Guizhou, Sichuan, Hubei, and Zhejiang (Figure 1). These
provinces have produced many vulnerable groups who have
experienced social injustice as a result of fossil energy abatement
and clean energy development (Yao and Wu, 2010; Hu, 2015; Bai
et al., 2021; Shi et al., 2021). The participants’ demographic
characteristics of gender, age, education level, primary source of
income, disposable income, and regional origin are shown in
Table 2. To improve the scientific nature of the questionnaire,
some of the aforementioned options were selected according to
China’s National Economic and Social Development Statistical
Bulletin for 2021 (National Bureau of Statistics, 2021). For
example, the Bulletin divides the industry into three categories:
agriculture, industry and construction, and services. Hence, we
adopted these three categories of industry, which represent the
main sources of income for vulnerable groups. Regarding the
grading of disposable income, we referred to the national median
disposable income of RMB 29,975 in 2021 (also accounting for the
overall low disposable income of vulnerable groups), dividing
disposable income in the questionnaire into four levels
(5,000 and below, 5,001–15,000, 15,001–30,000, and 30,001 and
above). As shown in Table 2, most of the surveyed respondents were

from the countryside, in line with the actual situation in China. In
other words, many countryside vulnerable groups form due to new
energy developments, such as hydropower projects. Few traditional
fossil energy enterprises or new energy projects can generate such
additional unemployment groups or dislocate residents to urban
areas.

3.2 Methods

3.2.1 Determining JET indicator weights based on
the AHP
(1) The principles and steps of the AHP

The AHP was first proposed by American operations researcher
T.L. Saaty (1986). It is a widely used and effective multi-objective
decision-making method that can effectively overcome the subjective
preference of a single judgment via quantitative and qualitative analysis
(Soam et al., 2023). The AHP has the advantages of applicability and
simplicity and consists of three main steps.

First, we construct the judgment matrix. In this paper, we use the
nine-scale method to construct the two–two judgment matrix P:

P �
u11 u12 / u1n

u21 u22 / u2n

..

. ..
.

1 ..
.

un1 un2 / unn

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣
⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦.

Second, we calculate the weights using the square root method:
① Calculate the product of the elements of each row of the

judgment matrixMi: Mi � ∏n

j�1uij; (i � 1, 2,/n);② calculate the

n th root of Mi, ϖi: ϖi � 			
Mi

n
√

; (i � 1, 2,/n);

FIGURE 1
Geographical locations of surveyed respondents.
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③ normalize the vector ϖ � (ϖ1,ϖ2,/ϖn), that is,
ωi � ϖi∑n

j�1
ϖj

; (i � 1, 2,/n); then, ω � (ω1,ω2,/,ωn) is the

requested weight.

Finally, the consistency test is conducted using the weights to
ensure the objective reasonableness of weight assignment; the test
formula isCR � CI

RI. In this formula,CR is the consistency ratio of the
judgment matrix, while CI is the consistency index of the judgment
matrix, which is calculated by the formulaCI � 1

n−1 (λ max − n); then,
RI is the average random consistency index of the judgment matrix,
the 1–11th order judgment matrix value table of which is shown in
Table 3. WhenCR < 0.10, the judgment matrix is considered to have
satisfactory consistency, indicating that the weight assignment is
reasonable; otherwise, the judgment matrix needs to be adjusted
until it has satisfactory consistency.

(2) The application of the AHP to the JET indicator weights

Following studies based on the AHP (Hoa et al., 2023), we
constructed the judgment matrix of indicators and determined the
weights of indicators at each level through two rounds of expert
consultation (five experts). Among these experts, three were
university professors or associate professors studying China’s
energy transition and low-carbon development; they have long
focused on the protection of the rights and interests of
vulnerable groups in the decarbonization process. The fourth
expert was from the Three Gorges Corporation, with a wide
range of practical experience in safeguarding the rights and
interests of vulnerable groups. The last expert was a part of the
government and has been involved in many policies on energy
transition, with in-depth expertise on the livelihood security of
vulnerable people living in China.

In the first round of expert consultation, we independently sent
the evaluation indicators to the five experts to determine the
importance and rankings of the primary and secondary
indicators in the energy transition field (Yontar and Ersöz, 2020).

TABLE 3 1st–11th order judgment matrix values.

n 1 2 3 4 5 6 7 8 9 10 11

RI 0.00 0.00 0.58 0.90 1.12 1.24 1.32 1.41 1.45 1.49 1.51

TABLE 2 Characteristics of the survey sample.

Item Option Number of participants Proportion (%)

Gender Male 708 53.3

Female 621 46.7

Age 18 years old and below 0 0.0

19–35 years old 867 65.2

36–60 years old 324 24.4

60 years old and above 138 10.4

Education level Middle school and below 171 12.8

High school 285 21.4

Specialty 369 27.8

Undergraduate college 393 29.6

Postgraduate and above 111 8.4

Main source of income Agriculture 606 45.6

Industry and construction 417 31.4

Service 306 23.0

Disposable income 5,000 and below 318 23.9

5,001–15000 441 33.2

15,001–30000 351 26.4

30,001 and above 219 16.5

Area Countryside 1,092 82.2

Urban 237 17.8

Source: Presented by the author.
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We then conducted a second round of conference workshops for
those indicators with more divergent weights, which the experts
discussed to eventually form a consensus opinion. Subsequently, the
weights were calculated according to the AHP as U = {0.303, 0.482,
0.215}; U1 = {0.281, 0.274, 0.309, 0.136}; U2 = {0.204, 0.303, 0.252,
0.241}; and U3 = {0.127, 0.251, 0.171, 0.289, 0.162}.

As the aforementioned weighting of the JET evaluation indicators
shows, 1) among the four indicators of “material compensation”
(monetary compensation, economic subsidies, production material
compensation, and energy consumption subsidies), the indicator of
“production material compensation” provided the most weight, mainly
because there is a strong correlation between livelihood sustainability
and production materials. Evidence shows that vulnerable groups tend
to have more sustainable livelihood levels when they are compensated
for production materials such as land. 2) In the primary indicator of
“livelihood maintenance,” the highest weight is provided to
“reemployment arrangement.” Undoubtedly, employment is
considered the most important means to guarantee the livelihood of
vulnerable groups, as it ensures their continuous income. 3) In “social
development,” the secondary indicator of improving “medical security”
is considered the most important. In fact, in China, the medical cost of
some diseases is very high if there is no health insurance. “Poverty
caused by illness” and “return to poverty due to illness” still remain;
therefore, medical security for vulnerable groups has the highest weight.

Among the three primary indicators, the weights in descending
order are “livelihood maintenance,” “material compensation,” and
“social development.” “Livelihood maintenance” has the greatest
weight because it is relatively more developed and sustainable in
relation to vulnerable groups’ practical lives. In other words, having
sustainable production and living standards is the most important
criterion for vulnerable people.

3.2.2 Establishing a satisfaction evaluation set
based on FCA

The questions in the questionnaire shown in Table 1 are based
directly on the 13 specific policy approaches used by the Chinese
government and energy companies to promote a JET. For each
question, we use a five-point Likert scale (Bloom et al., 2021); that is,
the satisfaction ratings of vulnerable groups for each policy approach are
divided into five levels: v1, v2, v3, v4, v5, corresponding to “very satisfied,
satisfied, neutral, dissatisfied, and very dissatisfied.” Subsequently, we
analyzed the final results of respondents’ perceptions of China’s JET
policy approaches through a second-level FCA.

In this method, the first-level FCA is performed according to the
second-level indicators. First, the first-level indicator Ui and the
second-level indicator Uij are set. We write the evaluation of Ui as
Rij � [rij1, rij2, rij3, rij4, rij5] and construct the second-level factor

evaluation matrix: Rii �
rij1/rij5

..

.
1..
.

rin1/rin5

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣ ⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦. In the matrix,

rij1, rij2, rij3, rij4, rij5 are the scores of the second-level factors Uij

on the five levels of “very satisfied, satisfied, neutral, dissatisfied, and
very dissatisfied,” respectively. nij denotes the number of
participants among the n individuals who gave the evaluation
level of factor Uij as vk, i.e., rij � nij

n , k � 1, 2, 3, 4, 5, and the
evaluation result is calculated as Bi � WioRi. Subsequently, we
used the same method to calculate B � WoR. Then, the

satisfaction rating (results) of vulnerable groups is calculated for
the JET policy approaches.

4 Results

4.1 Material compensation

In the primary evaluation indicators of material compensation,
R1 is the satisfaction evaluation of the vulnerable groups based on its
four secondary indicators (monetary compensation, economic
subsidies, production material compensation, and energy
consumption subsidies). Most respondents rated the four
indicators of “material compensation” as “neutral,” i.e., they
indicated that they are neither satisfied nor dissatisfied with the
four indicators. In other words, improving these aspects to protect
the rights and interests of vulnerable groups is necessary to improve
their satisfaction ratings. Then, W1 is the weight of the four
indicators calculated according to the AHP; B1 is the FCA’s
result of “material compensation.” For the latter, the results of
“very satisfied, satisfied, neutral, dissatisfied, and very dissatisfied”
are 0.173, 0.205, 0.337, 0.146, and 0.139, respectively. That is, the
satisfaction rate of “material compensation” among vulnerable
groups is 0.173 + 0.205 = 0.378, and the remaining proportions
are all “neutral” or “(very) dissatisfied.”

R1 �
0.14 0.23 0.42 0.09 0.12
0.18 0.19 0.34 0.17 0.12
0.22 0.21 0.27 0.14 0.16
0.12 0.17 0.31 0.23 0.17

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣
⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦.

B1 � W1oR1

� 0.281, 0.274, 0.309, 0.136( )o
0.14 0.23 0.42 0.09 0.12
0.18 0.19 0.34 0.17 0.12
0.22 0.21 0.27 0.14 0.16
0.12 0.17 0.31 0.23 0.17

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣
⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

� 0.173, 0.205, 0.337, 0.146, 0.139( )

.

4.2 Livelihood maintenance

Similarly, R2 is the value of satisfaction evaluation on the four
indicators of “livelihood maintenance.”Via R2, we can observe that
the vulnerable groups are most likely to choose “neutral” in all four
indicators. Notably, the indicators of “skill training” and
“industrial projects” have a relatively high percentage of
dissatisfaction, indicating that the vocational skills of vulnerable
groups are insufficient. Furthermore, the government and
enterprises do not develop more industrial projects specifically
for vulnerable groups to maintain their improved livelihoods. In
the following equation, W2 is the weight of the four indicators (skill
training, reemployment arrangement, developing industrial
projects, and focus on livelihood sustainability). B2 is the FCA’s
result for livelihood maintenance, the values of “very satisfied,
satisfied, neutral, dissatisfied, and very dissatisfied” of which are
0.181, 0.216, 0.283, 0.189, and 0.131, respectively. The cumulative
value of “very satisfied” and “satisfied” is 0.397 (0.181 + 0.216),
which is slightly higher than the previous primary indicator of
“material compensation.”

Frontiers in Environmental Science frontiersin.org08

Cheng et al. 10.3389/fenvs.2023.1244416

https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2023.1244416


R2 �
0.19 0.22 0.24 0.21 0.14
0.21 0.23 0.26 0.14 0.16
0.14 0.22 0.32 0.23 0.09
0.18 0.19 0.31 0.19 0.13

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣
⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦.

B2 � W2oR2

� 0.204, 0.303, 0.252, 0.241( )o
0.19 0.22 0.24 0.21 0.14
0.21 0.23 0.26 0.14 0.16
0.14 0.22 0.32 0.23 0.09
0.18 0.19 0.31 0.19 0.13

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣
⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

� 0.181, 0.216, 0.283, 0.189, 0.131( )

.

4.3 Social development

Concerning the primary evaluation indicators of social
development, R3 and W3 denote the weights and satisfaction
evaluation values of its five secondary indicators, respectively.
Unlike the two primary indicators of “material compensation”
and “livelihood maintenance” (which have four secondary
indicators each), “social development” has five secondary
indicators whose values of satisfaction evaluation also show
certain differentiated characteristics.

The first differentiated characteristic is that not all indicators
have the highest weight of “neutral.” Two indicators, improving
“infrastructure” and improving “medical security,” have the highest
value of “satisfied” (rather than “neutral’). Amid the increasing level
of modernization in China, the level of improving infrastructure and
medical security has become very high all over the country; hence,
the vulnerable areas in energy transition are not at a great
disadvantage. Furthermore, we find that the later the energy
transition occurs, the higher the level of infrastructure, suggesting
that the standard of infrastructure construction in China is
continuously rising.

The second differentiated characteristic is that the value of “very
dissatisfied” for each of the five secondary indicators in “social
development” is significantly lower than that of “material
compensation” and “livelihood maintenance.” We learned
through further interviews that many vulnerable people still focus
more on material benefits (“material compensation” and “livelihood
maintenance”) than on socially or spiritually oriented interests
(i.e., “social development”) at this stage. This finding is very
interesting, and we suggest that there are two main reasons for
this phenomenon: 1) the Chinese government and energy
developers have paid more attention to the social development of
vulnerable groups, thus making the satisfaction of these indicators
higher; and 2) a gap in material abundance still exists between
vulnerable groups and other groups. According to a traditional
Chinese proverb, “Inequality rather than want is the cause of
trouble”; this fully illustrates the reflections of vulnerable groups.
In other words, once vulnerable groups perceive that they are not as
rich as others, their dissatisfaction with their level of material and
livelihood is triggered. At this point, they are more interested in
increasing their level of material abundance and are relatively
unconcerned with their social development or psycho-spiritual
satisfaction. Precisely because vulnerable groups are not
concerned with these indicators (i.e., they have low psychological
requirements or expectations for social development), the assigned
value of “very dissatisfied” is relatively low.

Finally, the product of W3 and R3 is the FCA’s result of “social
development” (as shown in B3). The values of “very satisfied, satisfied,
neutral, dissatisfied, and very dissatisfied” are 0.181, 0.278, 0.303, 0.151,
and 0.087, respectively. The cumulative value of “very satisfied” and
“satisfied” is 0.459 (0.181 + 0.278), significantly higher than that of the
two primary indicators of “material compensation” and “livelihood
maintenance.” This result also confirms what was analyzed in the
previous paragraph. Therefore, in the future, the policy path toward a
JET should be promoted more from “material compensation” and
“livelihood maintenance” perspectives, thereby moderately reducing
investment in social development.

R3 �

0.19 0.34 0.25 0.11 0.11
0.14 0.29 0.34 0.14 0.09
0.17 0.24 0.29 0.21 0.09
0.23 0.29 0.28 0.13 0.07
0.16 0.23 0.34 0.18 0.19

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣
⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦.

B3 � W3oR3

� 0.127, 0.251, 0.171, 0.289, 0.162( )o

0.19 0.34 0.25 0.11 0.11
0.14 0.29 0.34 0.14 0.09
0.17 0.24 0.29 0.21 0.09
0.23 0.29 0.28 0.13 0.07
0.16 0.23 0.34 0.18 0.09

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣
⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

� 0.181, 0.278, 0.303, 0.151, 0.087( )

.

4.4 Overall JET satisfaction

Once the FCA results of the three primary indicators (“material
compensation,” “livelihood maintenance,” and “social development”)
are derived, we run the secondary FCA and calculate the final results
based on the principle of maximum affiliation. R is the satisfaction
evaluation values of the vulnerable groups on three primary indicators,
while W is their weight calculated according to the AHP. In the FCA
results (as shown in B), the values of “very satisfied, satisfied, neutral,
dissatisfied, and very dissatisfied” are 0.178, 0.226, 0.304, 0.168, and
0.124, respectively. That is, the overall satisfaction rate of the vulnerable
groups for a JET is 0.404 (the total values of “very satisfied” and
“satisfied,” see Figure 2). The satisfaction rate is still relatively low, less
than half. This result suggests that vulnerable groups’ JET satisfaction
evaluation in China is not very significant, i.e., JET still faces certain
challenges. Fortunately, we can observe that vulnerable groups have the
highest percentage of “neutral” among the five satisfaction levels,
reaching 0.304. In other words, most members of vulnerable groups
are neither satisfied nor dissatisfied with China’s JET policy approaches;
they represent a kind of “oscillating group.”As a result, these groups will
likely shift to “satisfied” or “very satisfied” if the policy approaches can
be further improved. In this way, the satisfaction of vulnerable groups
with JET can be significantly increased in the future to ensure that no
one is left behind.

R �
0.173 0.205 0.337 0.146 0.139
0.181 0.216 0.283 0.189 0.131
0.181 0.278 0.303 0.151 0.087

⎡⎢⎢⎢⎢⎢⎣ ⎤⎥⎥⎥⎥⎥⎦.
B � WoR

� 0.303, 0.482, 0.215( )o
0.173 0.205 0.337 0.146 0.139
0.181 0.216 0.283 0.189 0.131
0.181 0.278 0.303 0.151 0.087

⎡⎢⎢⎢⎢⎢⎣ ⎤⎥⎥⎥⎥⎥⎦
� 0.178, 0.226, 0.304, 0.168, 0.124( )

.
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5 Discussion and policy
recommendations

5.1 The reasons for the results: insufficient
JET policy attention

The results show that the values of “very satisfied, satisfied,
neutral, dissatisfied, and very dissatisfied” are 0.178, 0.226, 0.304,
0.168, and 0.124, respectively. The largest proportion of participants
chose neutral, i.e., this group has a neutral attitude toward the
current JET policy approach; they are neither satisfied nor
dissatisfied. However, the overall number of satisfied people is
less than half of the sample number. To further analyze the
reasons for this result, we conducted further interviews with
vulnerable groups and experts, as well as a more in-depth
literature review. We found that perhaps the most significant
reason for this result is the lack of government policy attention
toward the JET. Specifically, most of China’s current JET policy
approaches are embedded in its energy transition policy and are, at
best, only a part of policy content. The latest policy documents
released in 2022, such as the Opinions on Improving Institutional
Mechanisms and Policy Measures for Green and Low-Carbon Energy
Transition, Implementation Plan on Promoting High-Quality
Development of New Energy in the New Era, and Guidance on
Energy Work in 2022, are rarely specifically related to JET, and
the few references to JET are presented in fragmented statements.
For example, one JET-related reference in the aforementioned
document is as follows: “to encourage village collectives to
participate in the development of new energy projects by using
stock ownership and revenue sharing mechanisms.” These policy
documents are generally not dedicated to the importance of a JET

and are less than one paragraph in length. This situation may be the
primary reason for the low satisfaction of vulnerable groups with
current JET policy approaches, especially in terms of “material
compensation” and “livelihood maintenance.”

As Zhang Ying, an associate researcher at the Chinese Academy
of Social Sciences, states, China has “not established a policy system
for a just transition” (Power Salon, 2020). Ning and Yang (2022b)
also suggest that the insufficiency of specific JET considerations in
China’s energy policies maymake “the achievement of energy justice
more challenging.” Of course, what they mean is that there is no
specialized policy system for ensuring a JET. Indeed, China’s current
energy transition policies and decarbonization policies pay more
attention to protecting the rights and interests of vulnerable groups
now than in the past (Ning and Yang, 2022a). Nevertheless, many
current JET considerations in these policies are macrolevel and
holistic concerns; detailed information at the micro level is lacking.
In other words, China has not yet established a specific linkage or
provision to achieving a JET in the implementation of policies
concerning energy transition and carbon neutrality, but such a
linkage or provision is often the most important element in
substantially advancing a JET.

Worldwide, only by incorporating JET into policy process can the
values of equity and justice be ensured (Newell and Mulvaney, 2013;
Heffron and McCauley, 2018). China is a major consumer of fossil
energy. Its strong policies for energy transition have reached a historical
high point following its declared goal of achieving carbon neutrality by
2060. Amid deep, systemic changes in society as a whole, further
improving the policy satisfaction of vulnerable groups, especially in
terms of “material compensation” and “livelihood maintenance,” is not
only urgent but also important. Such policies can prevent various kinds
of social injustice and risk conflicts from arising.

FIGURE 2
Satisfaction rate of JET policy approaches. Note: In each of the color bar charts (i.e., satisfaction evaluation indicator), 0 indicates completely
unsatisfied, while 1 indicates entirely satisfied.
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5.2 Future JET policy recommendations

The low satisfaction of vulnerable groups in China with JET
policy approaches, particularly concerning “material compensation”
and “livelihood maintenance,” indicates the crucial necessity and
urgency for policy reforms to guarantee justice and satisfaction.
Given the current state of the JET policy in China, its JET policy
design should not be regarded as an “add-on” to its energy transition
policy but should be integrated into the framework thereof
(Galgóczi, 2018) or even embedded in a policy or institutional
arrangement that takes precedence over energy governance. In
this manner, public satisfaction with the JET can truly be
improved. Additionally, in achieving carbon neutrality by 2060,
the process of energy transition will be notably accelerated; thus, the
realization of JET will be more challenging. The government must
realize that it is difficult to achieve a JET on its own, particularly in
terms of “material compensation” and “livelihood maintenance.”
The practical mechanism of a JET must rely on collaborative
promotion by multiple responsible actors, such as governments,
enterprises and trade unions, social organizations, and individuals
(Figure 3); this allows for widely absorbing and mobilizing social
resources (Pesch et al., 2017; Jenkins et al., 2021) while leaving no
one behind (Carley and Konisky, 2020; Green and Gambhir, 2020).

The government (central, national, provincial, and local
government, including departments at all levels) must play a
leading role in a JET, a role determined by the public nature of
energy governance. In the energy transition, governments should
focus on creating a policy environment for a just transition, giving
full play to the core functions of coordination, support, guidance,
and integration to ensure that no one is left behind. Specifically, the
government’s policy path should include the following: 1)
establishing a specialized government agency to facilitate a clear
relationship among the responsibilities and rights of different
departments, thereby achieving greater policy effectiveness and
ensuring the achievement of a JET. International policy has set a
precedence for this relationship. For example, Scotland established
the independent Just Transition Commission in 2018 to advise its

government on how to deliver energy and industrial transition by
examining “how to maximize opportunities for decarbonization in
terms of fair work and tackling inequalities while delivering a
sustainable and inclusive labor market” (Just Transition
Commission, 2019). Germany has also set up the German Coal
Commission (GCC), which plays a key role in promoting a just
transition to coal (Oei et al., 2020). 2) Promulgating JET legislation:
the Illinois Clean Energy Jobs Act (Crowe and Li, 2020) has proven
that legislation can protect the employment rights of vulnerable
groups during energy transition and have a positive impact on JET
realization. By adopting similar legislation, China can relieve the
tension between energy transition and energy justice and provide
strong institutional support for a JET. In the relevant legal
provisions, justice should be stipulated as a basic concept of
energy transition. Furthermore, in their specific rules, these
provisions should provide normative support for JET realization.
In this way, legislation can significantly promote energy justice
(including procedural justice, distributional justice, recognition
justice, and restoration justice) and, in many instances, prevent
injustice (Jenkins et al., 2016; Upham et al., 2022). 3) Creating a
dedicated public finance fund: China is vast in size, with great
differences in energy endowments and development levels across
different regions. By studying the European Green Deal’s
€100 billion just transition finance fund, China can learn how to
support particularly vulnerable sectors and regions. This support
can effectively alleviate any unemployment and inequality due to the
elimination of fossil energy or new energy development.

Regarding enterprises or trade unions, in contrast to other
countries, trade unions in China are often dependent on enterprises
and constitute a substantial component thereof. Consequently, many
JET responsibilities are performed jointly by enterprises (including the
private sector and industry representatives such as coal/clean energy
production, transportation, and end use) and trade unions. Two types
of enterprises (trade unions) are the most prone to injustice: 1)
traditional fossil energy enterprises, as important actors in the
carbon neutrality process, will inevitably face strict carbon reduction
transformation, production reduction or suspension, and even

FIGURE 3
Multiple, collaborative JET actors.
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permanent withdrawal in response to carbon neutrality governance
(Jiang et al., 2022). This transition will inexorably lead to large-scale
income reduction and unemployment. 2) New energy development
enterprises, especially those in the process of hydropower energy
development, tend to generate many involuntary immigrants who
experience many injustices, such as loss of their means of
production, displacement from where they have been living for
generations, and difficulties integrating into their new environment.
Therefore, it is the responsibility of fossil energy enterprises, new energy
companies, and their respective trade unions to ensure a JET. They
should promote JET through the following paths: 1) during energy
transition, the concept of just transition should be firmly established as a
priority. 2) Special working groups and special funds should be set up to
ensure the full realization of JET. 3) Employment and replacement
programs are needed for workers impacted by reductions in fossil
energy sources, and for immigrants impacted by new energy
development. These programs should be formulated in advance to
ensure that protecting the rights and interests of vulnerable groups is the
highest priority. 4) When resettling workers from fossil energy
enterprises, we should proactively explore the development of other
industries and strive for internal job diversion and replacement within
such enterprises. In general, widely strengthening the “material
compensation” and expanding “livelihood maintenance” channels
are particularly necessary.

Social organizations (such as NGOs or citizen organizations) are
also essential JET actors; they can play the role of “two-way acquisition”
(Duan and Li, 2020). Social organizations can embed, interact with,
transmit, and draw on administrative government resources (or
requirements) in a JET across all levels and the social responses (or
demands) of enterprises or people (Ji, 2017). In short, they can play the
role of an “intermediary,” a “mediator,” and a “facilitator” among the
different actors responsible for a JET, thus promoting themultiple goals
of the government, enterprises and trade unions, and individuals in the
JET. Social organizations are typically characterized by “dependent
autonomy” (Wang and Song, 2013) with regard to other policy actors
and can respond to the systemic and complex nature of JET policies,
thus enhancing the effectiveness thereof. In addition, from a social
science perspective, social organizations, including enterprises and trade
unions, communities, and other multi-responsible JET actors, must
further and subtly influence the JET policy framework before
implementation (Zhang et al., 2022). In this way, a “highly
organized and refined structure” of a JET and “top-down” policy
synergy can be formed to ensure that a JET safety net can be firmly
woven. Therefore, specifically, social organizations can promote JET in
the following ways: 1) they can promote the popularization and
dissemination of the JET policy as a third-party “intermediary” once
the government or enterprises have formulated this policy. 2) Social
organizations can track the interests of vulnerable groups andworkwith
the government and enterprises to establish a multidimensional JET
protection system. 3) They can also promote procedural justice and help
vulnerable groups convey their demands to the government’s decision-
making department. 4) They can mitigate any conflicts of interest
among the government, enterprises, and vulnerable groups, thereby
alleviating social conflicts.

Vulnerable individuals are also responsible for JET. Individual
participation can contribute significantly to a JET and the
achievement of energy justice. We should thus advocate the active
participation of individuals in the whole energy transition framework to

effectively guarantee the realization of energy justice and reduce the risk
of social conflict. Moreover, this process will allow energy transition
solutions to meet the actual needs and wishes of vulnerable people. As a
result, the specific path for individuals to promote JET involves the
following actions: 1) ownership of and participation in the social
activities related to energy transition should be strengthened,
especially in any feasibility study of the energy transition program.
Individuals should fully exercise their right to be informed, participate,
and vote during the whole process (Zhang et al., 2023). In terms of the
listening process and when soliciting others’ opinions, individuals
should also offer their opinions and demands objectively to ensure
the fairness and justice of the energy transition. 2) Vulnerable groups
also need to responsibly exercise democratic oversight. During the
planning and implementation of energy transition programs, they
should be encouraged to report any violations of justice to minimize
the occurrence of such incidents, which harm their interests, and to
prevent possible corruption and rent-seeking behavior. 3) Concerning
social injustice or the risk of conflict, vulnerable groups should initiate
consultation and dialogue through communities, enterprises, or the
government and work together to solve social problems.

6 Conclusion

This paper constructs a satisfaction evaluation indicator system
based on China’s current JET policy approaches. We have analyzed
the responses of 1,329 participants according to the AHP and via FCA.
The results show that the overall JET satisfaction rate of vulnerable
groups is 0.404 (the total values of “very satisfied” and “satisfied”), less
than 50%. Accordingly, this study proposes that China’s future JET
policy recommendations must be enhanced via the synergy of multiple
actors (government, enterprises and trade unions, social organizations,
and individuals). Among these actors, the government should play a
leading role by establishing specialized agencies, legislation, and funding.
Enterprises and trade unions must also play a direct role in a JET, as
social organizations should play the role of “intermediary,” and
individuals should be actively involved in the whole energy
transition. This research thus contributes a Chinese case study of JET
and provides references for the subsequent improvement of the JET
policy worldwide.

Undoubtedly, certain shortcomings in this study exist. The first is
that this paper establishes only a general JET policy approach evaluation
indicator system; it does not use discrete evaluation indicators for
different groups. Second, the number of participants could be further
increased. These two shortcomings open paths for further research.

Data availability statement

The original contributions presented in the study are included in
the article/Supplementary Material; further inquiries can be directed
to the corresponding author.

Author contributions

HC wrote and revised the manuscript. MD conducted data
collection and data analysis and wrote the manuscript. HC

Frontiers in Environmental Science frontiersin.org12

Cheng et al. 10.3389/fenvs.2023.1244416

https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2023.1244416


analyzed the results and revised the manuscript. HC, MD, and CZ
conducted the investigation and measurements. HC and CZ
supervised the entirety of the research and revised the
manuscript. All authors contributed to the article and approved
the submitted version.

Funding

This work was supported by the 2021 Key Project of Excellent
Young Talents Support Program in Anhui Province, China
(gxyqZD 2021034) and the 2019 Excellent Young Talent
research start-up fund project of Tongling University, Anhui,
China (2019tlxyrc06).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors and
do not necessarily represent those of their affiliated organizations, or
those of the publisher, the editors, and the reviewers. Any product that
may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

References

Abbasi, K. R., Shahbaz, M., Zhang, J., Irfan, M., and Alvarado, R. (2022). Analyze the
environmental sustainability factors of China: The role of fossil fuel energy and
renewable energy. Renew. Energy 187, 390–402. doi:10.1016/j.renene.2022.01.066

Bai, B., Wang, Y., Xiong, S., and Ma, X. (2021). Electric vehicle-attributed
environmental injustice: Pollutant transfer into regions with poor traffic
accessibility. Sci. Total Environ. 756, 143853. doi:10.1016/j.scitotenv.2020.143853

Bloom, E. H., Bauer, D. M., Kaminski, A., Kaplan, I., and Szendrei, Z. (2021).
Socioecological factors and farmer perceptions impacting pesticide use and pollinator
conservation on cucurbit farms. Front. Sustain. Food Syst. 5, 672981. doi:10.3389/fsufs.
2021.672981

Carley, S., and Konisky, D. M. (2020). The justice and equity implications of the clean
energy transition. Nat. Energy 5 (8), 569–577. doi:10.1038/s41560-020-0641-6

Chen, Y., Xu, Q., and Zhang, M. (2016). Research on land compensation of
involuntary resettlement: A case study of zaoshi water control project. China
Population,Resources Environ. 26 (9), 36–43.

Crowe, J. A., and Li, R. (2020). Is the just transition socially accepted? Energy history,
place, and support for coal and solar in Illinois, Texas, and Vermont. Energy Res. Soc.
Sci. 59, 101309. doi:10.1016/j.erss.2019.101309

Cui, R. Y., Hultman, N., Edwards, M. R., He, L., Sen, A., Surana, K., et al. (2019).
Quantifying operational lifetimes for coal power plants under the Paris goals. Nat.
Commun. 10 (1), 4759–9. doi:10.1038/s41467-019-12618-3

De La Peña, L., Guo, R., Cao, X., Ni, X., and Zhang,W. (2022). Accelerating the energy
transition to achieve carbon neutrality. Resour. Conserv. Recycl 177, 105957. doi:10.
1016/j.resconrec.2021.105957

Dong, D., Van Oers, L., Tukker, A., and Van der Voet, E. (2020). Assessing the
future environmental impacts of copper production in China: Implications of the
energy transition. J. Clean. Prod. 274, 122825. doi:10.1016/j.jclepro.2020.122825

Downing, T. E., and Downing, C. G. (2008). “Routine and dissonant culture: A theory
about the psycho-socio-cultural disruptions of involuntary displacement and ways to
mitigate them without inflicting even more damage,” in Development and dispossession:
The anthropology of displacement and resettlement. Editor A. Oliver-Smith (Santa Fe,
USA: School for Advanced Research Press).

Duan, X., and Li, X. (2020). Two-way acquisition: Analysis of actions of community
social organizations. Truth Seek. (03), 57–68+111.

Galgóczi, B. (2018). From paris to katowice: The EU needs to step up its game on climate
change and set its own just transition framework’, [online]. ETUI Policy Brief, Eur. Econ.
Employ. Soc. Policy, n. 4/2018, pp. 1–5. Available at: https://www.etui.org/cite-page/31572.

Garvey, A., Norman, J. B., Büchs, M., and Barrett, J. (2022). A “spatially just”
transition? A critical review of regional equity in decarbonisation pathways. Energy Res.
Soc. Sci. 88, 102630. doi:10.1016/j.erss.2022.102630

Green, F., and Gambhir, A. (2020). Transitional assistance policies for just, equitable
and smooth low-carbon transitions: Who, what and how? Clim. Policy 20 (8), 902–921.
doi:10.1080/14693062.2019.1657379

He, G., Lin, J., Zhang, Y., Zhang, W., Larangeira, G., Zhang, C., et al. (2020). Enabling
a rapid and just transition away from coal in China. One Earth 3 (2), 187–194. doi:10.
1016/j.oneear.2020.07.012

Heffron, R. J., and McCauley, D. (2018). What is the ‘just transition’. Geoforum 88,
74–77. doi:10.1016/j.geoforum.2017.11.016

Hoa, P. V., Tuan, N. Q., Hong, P. V., Thao, G. T. P., and Binh, N. A. (2023). GIS-
Based modeling of landslide susceptibility zonation by integrating the frequency
ratio and objective–subjective weighting approach: A case study in a tropical

monsoon climate region. Front. Environ. Sci. 11, 635. doi:10.3389/fenvs.2023.
1175567

Hu, D. (2015). Legal system perfection and institutional amelioration on the long-
term Compensation for reservoir resettlement. China Land Sci. 29 (1), 86–91+96.
doi:10.13708/j.cnki.cn11-2640.2015.01.010

Hu, J., and Wen, C. (2016). Community development, policy environment and
social integration of resettlement in hydropower reservoirs. Statistics Decis. 16,
82–85. doi:10.13546/j.cnki.tjyjc.2016.16.022

Hu, J., and Wen, C. (2021). Livelihood capital, risk management capability and
sustainable livelihood of rural migrants based on a survey in the Three Gorges reservoir
area. South China Popul. 36 (05), 52–67.

Huang, F., Liu, J., Wang, Z., Shuai, C., and Li, W. (2020a). Of jobs, skills, and
values: Exploring rural household energy use and solar photovoltaics in poverty
alleviation areas in China. Energy Res. Soc. Sci. 67, 101517. doi:10.1016/j.erss.2020.
101517

Huang, H., Roland-Holst, D., Wang, C., and Cai, W. (2020b). China’s income gap and
inequality under clean energy transformation: A cge model assessment. J. Clean. Prod.
251, 119626. doi:10.1016/j.jclepro.2019.119626

Huang, L., and Zou, Y. (2020). How to promote energy transition in China: From the
perspectives of interregional relocation and environmental regulation. Energy Econ. 92,
104996. doi:10.1016/j.eneco.2020.104996

Huang, S. Z. (2022). The effect of natural resources and economic factors on energy
transition: New evidence from China. Resour. Policy 76, 102620. doi:10.1016/j.
resourpol.2022.102620

Huang, Y., Lin, W., Li, S., and Ning, Y. (2018). Social impacts of dam-induced
displacement and resettlement: A comparative case study in China. Sustainability 10
(11), 4018. doi:10.3390/su10114018

Jasanoff, S. (2018). Just transitions: A humble approach to global energy futures.
Energy Res. Soc. Sci. 35, 11–14. doi:10.1016/j.erss.2017.11.025

Jenkins, K. E. H., Sovacool, B. K., Mouter, N., Hacking, N., Burns, M. K., and
McCauley, D. (2021). The methodologies, geographies, and technologies of energy
justice: A systematic and comprehensive review. Environ. Res. Lett. 16 (4), 043009.
doi:10.1088/1748-9326/abd78c

Jenkins, K., McCauley, D., Heffron, R., Stephan, H., and Rehner, R. (2016). Energy
justice: A conceptual review. Energy Res. Soc. Sci. 11, 174–182. doi:10.1016/j.erss.2015.
10.004

Ji, Y. (2017). From “Two-way embedding” to “two-way empowerment”: The case of
community social organizations in city N - A reconstruction of state-society relations in
contemporary China. Zhejiang Acad. J. 222 (01), 49–56. doi:10.16235/j.cnki.33-1005/c.2017.
01.006

Jia, C., Xu, W., Wang, S., Wang, R., and Yu, J. (2019). Experimental analysis and
modeling of the mechanical behavior of breccia lava in the dam foundation of the
Baihetan Hydropower Project. Bull. Eng. Geol. Environ. 78 (4), 2681–2695. doi:10.1007/
s10064-018-1228-3

Jiang, H. D., Purohit, P., Liang, Q. M., Dong, K., and Liu, L. J. (2022). The cost-benefit
comparisons of China’s and India’s NDCs based on carbon marginal abatement cost
curves. Energy Econ. 109, 105946. doi:10.1016/j.eneco.2022.105946

Jiang, H. D., Purohit, P., Liang, Q. M., Liu, L. J., and Zhang, Y. F. (2023). Improving
the regional deployment of carbon mitigation efforts by incorporating air-quality co-
benefits: A multi-provincial analysis of China. Ecol. Econ. 204, 107675. doi:10.1016/j.
ecolecon.2022.107675

Frontiers in Environmental Science frontiersin.org13

Cheng et al. 10.3389/fenvs.2023.1244416

https://doi.org/10.1016/j.renene.2022.01.066
https://doi.org/10.1016/j.scitotenv.2020.143853
https://doi.org/10.3389/fsufs.2021.672981
https://doi.org/10.3389/fsufs.2021.672981
https://doi.org/10.1038/s41560-020-0641-6
https://doi.org/10.1016/j.erss.2019.101309
https://doi.org/10.1038/s41467-019-12618-3
https://doi.org/10.1016/j.resconrec.2021.105957
https://doi.org/10.1016/j.resconrec.2021.105957
https://doi.org/10.1016/j.jclepro.2020.122825
https://www.etui.org/cite-page/31572
https://doi.org/10.1016/j.erss.2022.102630
https://doi.org/10.1080/14693062.2019.1657379
https://doi.org/10.1016/j.oneear.2020.07.012
https://doi.org/10.1016/j.oneear.2020.07.012
https://doi.org/10.1016/j.geoforum.2017.11.016
https://doi.org/10.3389/fenvs.2023.1175567
https://doi.org/10.3389/fenvs.2023.1175567
https://doi.org/10.13708/j.cnki.cn11-2640.2015.01.010
https://doi.org/10.13546/j.cnki.tjyjc.2016.16.022
https://doi.org/10.1016/j.erss.2020.101517
https://doi.org/10.1016/j.erss.2020.101517
https://doi.org/10.1016/j.jclepro.2019.119626
https://doi.org/10.1016/j.eneco.2020.104996
https://doi.org/10.1016/j.resourpol.2022.102620
https://doi.org/10.1016/j.resourpol.2022.102620
https://doi.org/10.3390/su10114018
https://doi.org/10.1016/j.erss.2017.11.025
https://doi.org/10.1088/1748-9326/abd78c
https://doi.org/10.1016/j.erss.2015.10.004
https://doi.org/10.1016/j.erss.2015.10.004
https://doi.org/10.16235/j.cnki.33-1005/c.2017.01.006
https://doi.org/10.16235/j.cnki.33-1005/c.2017.01.006
https://doi.org/10.1007/s10064-018-1228-3
https://doi.org/10.1007/s10064-018-1228-3
https://doi.org/10.1016/j.eneco.2022.105946
https://doi.org/10.1016/j.ecolecon.2022.107675
https://doi.org/10.1016/j.ecolecon.2022.107675
https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2023.1244416


Just Transition Commission (2019). Scotland’s just transition commission. Just
transition commission. Available at: http://www.just-transition.info/scotlands-just-
transition-commission.

Le Billon, P., and Kristoffersen, B. (2020). Just cuts for fossil fuels? Supply-Side carbon
constraints and energy transition. Environ. Plan. A Econ. Space 52 (6), 1072–1092.
doi:10.1177/0308518X18816702

Li, C., Qi, Y., He, R., and Deng, X. (2022). Progress and prospect of research on
poverty alleviation relocation in China from the perspective of livelihood resilience.
Geogr. Geo-Inf. Sci. 38 (04), 74–81+129.

Li, D., Xu, J., and Fu, J. (2015). Study on the relationship between sustainable livelihood
capital of reservoir immigrants and their livelihood strategies in ethnic areas. J. China Univ.
Geosciences Soc. Sci. Ed. 15 (01), 51–57. doi:10.16493/j.cnki.42-1627/c.2015.01.007

Li, J., and Sun, C. (2018). Towards a low carbon economy by removing fossil fuel
subsidies? China Econ. Rev. 50, 17–33. doi:10.1016/j.chieco.2018.03.006

Li, Y., and Guan, X. (2021). Clean heating is not a one-size-fits-all solution. Available
at: http://www.ahhnjjjc.gov.cn/html/2021/dfzf_1227/15573.html.

Lin, B., and Xu, M. (2019). Good subsidies or bad subsidies? Evidence from low-
carbon transition in China’s metallurgical industry. Energy Econ. 83, 52–60. doi:10.
1016/j.eneco.2019.06.015

Liu, W., and Li, J. (2019). Improve or damage: The effect on livelihood capability of rural
households of Relocation and Settlement Project. J. China Agric. Univ. 24 (3), 210–218.

Lo, K. (2021). Authoritarian environmentalism, just transition, and the tension
between environmental protection and social justice in China’s forestry reform. For.
Policy Econ. 131, 102574. doi:10.1016/j.forpol.2021.102574

Lu, J. (2018). Social integration measurement of second-generation of migrant in
China urban areas - Theoretical introspection and empirical test. J. Public Manag. 15
(02), 82–92+157. doi:10.16149/j.cnki.23-1523.2018.02.007

Ma, M., and Zhang, H. (2021). Is it an energy shortage, or an “energy crisis”? China
Petrochem. News, 11–12. doi:10.28130/n.cnki.ncshb.2021.003703

National Bureau of Statistics (2021). The statistical bulletin of national economic and
social development of China for the year 2021. Available at: http://www.gov.cn/shuju/
2022-02/28/content_5676015.htm.

Newell, P., and Mulvaney, D. (2013). The political economy of the ‘just transition.
Geogr. J. 179 (2), 132–140. doi:10.1111/geoj.12008

Ning, L., and Yang, X. (2022a). Just transition: A regulatory approach to China’s green
transformation in the context of “double carbon”. J. Hunan Univ. Soc. Sci. 36 (02),
147–153. doi:10.16339/j.cnki.hdxbskb.2022.02.019

Ning, L., and Yang, X. (2022b). The legal regulation path of China’s energy
transformation from the perspective of energy justice. J. Shandong Univ. (Philosophy
Soc. Sci. 251 (2), 175–184. doi:10.19836/j.cnki.37-1100/c.2022.02.016

Oei, P. Y., Brauers, H., and Herpich, P. (2020). Lessons from Germany’s hard coal
mining phase-out: Policies and transition from 1950 to 2018. Clim. Policy 20 (8),
963–979. doi:10.1080/14693062.2019.1688636

Peng, Y. (2020). Discuss on the budget management of resettlement compensation
cost. Water Power 46 (11), 20–23+39.

Pesch, U., Correljé, A., Cuppen, E., and Taebi, B. (2017). Energy justice and
controversies: Formal and informal assessment in energy projects. Energy Policy
109, 825–834. doi:10.1016/j.enpol.2017.06.040

Power Salon (2020). The employment impact of coal power and coal transition in
China. Available at: https://www.china5e.com/news/news-1096565-1.html.

Research Group on Energy Transition and Energy Security of Chinese Academy of
Social Sciences (2021). China’s energy transition: Towards carbon neutrality. Beijing,
China: Social Science Literature Press.

Saaty, T. L. (1986). Axiomatic foundation of the analytic hierarchy process. Manage.
Sci. 32, 841–855. doi:10.1287/mnsc.32.7.841

Shanxi (2022). Coal mines subsidize for redundant workers to leave their jobs and
start their own businesses. Available at: https://www.163.com/dy/article/
H9H0H7SA053191BO.html.

Shi, X., Sun, Y., and Shen, Y. (2021). China’s ambitious energy transition plans.
Science 373 (6551), 170. doi:10.1126/science.abj8773

Sichuan (2012). Opinions on further promoting the economic and social
development of large and medium-sized water conservancy and hydropower project
reservoirs and resettlement areas. Available at: https://www.sc.gov.cn/10462/10883/
11066/2012/8/28/10223825.shtml.

Snell, D. (2018). ‘Just transition’? Conceptual challenges meet Stark reality in a
‘transitioning’coal region in Australia. Globalizations 15 (4), 550–564. doi:10.1080/
14747731.2018.1454679

Soam, S. K., Bs, Y., Balasani, R., Marwaha, S., Kumar, P., and Agrawal, R. C. (2023). AHP
analyser: A decision-making tool for prioritizing climate changemitigation options and forest
management. Front. Environ. Sci. 10, 1099996. doi:10.3389/fenvs.2022.1099996

Song, G., Wang, Y., and Jiang, Y. (2021). Carbon emission control policy design based
on the targets of carbon peak and carbon neutrality. China Population,Resources
Environ. 31 (09), 55–63.

Sovacool, B. K., Martiskainen, M., Hook, A., and Baker, L. (2019). Decarbonization
and its discontents: A critical energy justice perspective on four low-carbon transitions.
Clim. Change 155 (4), 581–619. doi:10.1007/s10584-019-02521-7

Spash, C. L. (1994). Double CO2 and beyond: Benefits, costs and compensation. Ecol.
Econ. 10 (1), 27–36. doi:10.1016/0921-8009(94)90034-5

Sun, X., Zhang, B., Tang, X., McLellan, B. C., and Höök, M. (2016). Sustainable energy
transitions in China: Renewable options and impacts on the electricity system. Energies
9 (12), 980. doi:10.3390/en9120980

Teng, X., Yang, X., and Wen, C. (2022). Self-motivated effort, government support
and livelihood capital of the hydropower project resettlers. J. Huazhong Agric. Univ. Soc.
Sci. Ed. 158 (02), 80–91. doi:10.13300/j.cnki.hnwkxb.2022.02.008

Tilt, B., Braun, Y., and He, D. (2009). Social impacts of large dam projects: A
comparison of international case studies and implications for best practice. J. Environ.
Manag. 90 (3), 249–257. doi:10.1016/j.jenvman.2008.07.030

Upham, P., Sovacool, B., and Ghosh, B. (2022). Just transitions for industrial
decarbonisation: A framework for innovation, participation, and justice. Renew.
Sustain. Energy Rev. 167, 112699. doi:10.1016/j.rser.2022.112699

Wang, P., Wolf, S. A., Lassoie, J. P., and Dong, S. (2013). Compensation policy for
displacement caused by dam construction in China: An institutional analysis. Geoforum
48, 1–9. doi:10.1016/j.geoforum.2013.04.009

Wang, Q. (2009). Why immigrants are poor- Analysis of legal norms of involuntary
immigrant compensation system. J. Yunnan Adm. Coll. 11 (02), 147–151. doi:10.16273/
j.cnki.53-1134/d.2009.02.027

Wang, S., and Song, C. (2013). Independence or autonomy: A reflection on the
characteristics of Chinese social organizations. Soc. Sci. China 209 (05), 50–66.

Winkler, H. (2020). Towards a theory of just transition: A neo-gramscian
understanding of how to shift development pathways to zero poverty and zero
carbon. Energy Res. Soc. Sci. 70, 101789. doi:10.1016/j.erss.2020.101789

Wu, S., and Han, H. (2022). Energy transition, intensity growth, and policy
evolution: Evidence from rural China. Energy Econ. 105, 105746. doi:10.1016/j.
eneco.2021.105746

Xi, J., and Hwang, S. (2011). Relocation stress, coping, and sense of control among
resettlers resulting from China’s Three Gorges Dam project. Soc. Indic. Res. 104 (3),
507–522. doi:10.1007/s11205-010-9758-5

Yao, Y. L., and Wu, H. M. (2010). “Economic growth and income inequality in China
over 30 years of reforms,” in Reform and development in China (London, UK:
Routledge).

Yontar, E., and Ersöz, S. (2020). Investigation of food supply chain sustainability
performance for Turkey’s food sector. Front. Sustain. Food Syst. 4, 68. doi:10.3389/fsufs.
2020.00068

Zeng, S., Li, G., Weng, Z., and Li, T. (2021). Research on China’s energy transition
path towards the goals of carbon peaking and carbon neutrality. Environ. Prot. 49 (16),
26–29. doi:10.14026/j.cnki.0253-9705.2021.16.008

Zhang, L., and Gao, B. (2022). A study on the influence of social capital of policy -
oriented urban new immigrants on individual health: A survey based on chengdu
city. J. Beijing Adm. Inst. 137 (1), 56–64. doi:10.16365/j.cnki.11-4054/d.2022.
01.003

Zhang, L., and Wang, Q. (2022). Green transformation paths of closed coalmine
industrtry in coal resources cities. Coal Geol. Explor. 52 (4), 9–16.

Zhang, Z., Ling, D., Tian, W., Zhou, C., Song, M., and Fang, S. (2023). Public
participation and outgoing audit of natural resources: Evidence from tripartite
evolutionary game in China. Environ. Res. 236 (Pt 1), 116734. doi:10.1016/j.envres.
2023.116734

Zhang, Z., Zhang, G., and Li, L. (2022). The spatial impact of atmospheric
environmental policy on public health based on the mediation effect of air pollution
in China. Environ. Sci. Pollut. Res., 1–17. doi:10.1007/s11356-022-21501-6

Zhaotong (2022). Multi-measures to do a good job in the relocation of immigrants
and follow-up services to protect Baihetan Hydropower Station. Available at: https://
baijiahao.baidu.com/s?id=1735341503687569943&wfr=spider&for=pc.

Zhong, S., and Feng, Y. (2018). Research on the system dynamics of ecological
migration engineering and ecosystem sustainable development: For example of three-
river-source region ecological migration. China Population,Resources Environ. 28 (11),
10–19.

Zhou, C., Qian, Z., and Han, Z. (2023). Evolutionary game analysis of post-relocation
support projects for reservoir resettlement: Evidence from China. Soc. Indic. Res. 167,
135–152. doi:10.1007/s11205-023-03101-0

Zhou, C., and Han, Z. (2014). Coordination development of support project in later
stage of hydropower project resettlement. Water Resour. Power 32 (12), 119–122.

Zhou, C., and Qian, Z. (2022). Pathways of China’s carbon peak and carbon neutrality
policies: A dual analysis using grounded theory and the institutional grammar tool.
China Popul. Resour. Environ. 32 (11), 19–29. doi:10.12062/cpre.20221007

Zhou, C., Zhang, R., Loginova, J., Sharma, V., Zhang, Z., and Qian, Z. (2022).
Institutional logic of carbon neutrality policies in China:What can we learn? Energies 15
(12), 4391. doi:10.3390/en15124391

Frontiers in Environmental Science frontiersin.org14

Cheng et al. 10.3389/fenvs.2023.1244416

http://www.just-transition.info/scotlands-just-transition-commission
http://www.just-transition.info/scotlands-just-transition-commission
https://doi.org/10.1177/0308518X18816702
https://doi.org/10.16493/j.cnki.42-1627/c.2015.01.007
https://doi.org/10.1016/j.chieco.2018.03.006
http://www.ahhnjjjc.gov.cn/html/2021/dfzf_1227/15573.html
https://doi.org/10.1016/j.eneco.2019.06.015
https://doi.org/10.1016/j.eneco.2019.06.015
https://doi.org/10.1016/j.forpol.2021.102574
https://doi.org/10.16149/j.cnki.23-1523.2018.02.007
https://doi.org/10.28130/n.cnki.ncshb.2021.003703
http://www.gov.cn/shuju/2022-02/28/content_5676015.htm
http://www.gov.cn/shuju/2022-02/28/content_5676015.htm
https://doi.org/10.1111/geoj.12008
https://doi.org/10.16339/j.cnki.hdxbskb.2022.02.019
https://doi.org/10.19836/j.cnki.37-1100/c.2022.02.016
https://doi.org/10.1080/14693062.2019.1688636
https://doi.org/10.1016/j.enpol.2017.06.040
https://www.china5e.com/news/news-1096565-1.html
https://doi.org/10.1287/mnsc.32.7.841
https://www.163.com/dy/article/H9H0H7SA053191BO.html
https://www.163.com/dy/article/H9H0H7SA053191BO.html
https://doi.org/10.1126/science.abj8773
https://www.sc.gov.cn/10462/10883/11066/2012/8/28/10223825.shtml
https://www.sc.gov.cn/10462/10883/11066/2012/8/28/10223825.shtml
https://doi.org/10.1080/14747731.2018.1454679
https://doi.org/10.1080/14747731.2018.1454679
https://doi.org/10.3389/fenvs.2022.1099996
https://doi.org/10.1007/s10584-019-02521-7
https://doi.org/10.1016/0921-8009(94)90034-5
https://doi.org/10.3390/en9120980
https://doi.org/10.13300/j.cnki.hnwkxb.2022.02.008
https://doi.org/10.1016/j.jenvman.2008.07.030
https://doi.org/10.1016/j.rser.2022.112699
https://doi.org/10.1016/j.geoforum.2013.04.009
https://doi.org/10.16273/j.cnki.53-1134/d.2009.02.027
https://doi.org/10.16273/j.cnki.53-1134/d.2009.02.027
https://doi.org/10.1016/j.erss.2020.101789
https://doi.org/10.1016/j.eneco.2021.105746
https://doi.org/10.1016/j.eneco.2021.105746
https://doi.org/10.1007/s11205-010-9758-5
https://doi.org/10.3389/fsufs.2020.00068
https://doi.org/10.3389/fsufs.2020.00068
https://doi.org/10.14026/j.cnki.0253-9705.2021.16.008
https://doi.org/10.16365/j.cnki.11-4054/d.2022.01.003
https://doi.org/10.16365/j.cnki.11-4054/d.2022.01.003
https://doi.org/10.1016/j.envres.2023.116734
https://doi.org/10.1016/j.envres.2023.116734
https://doi.org/10.1007/s11356-022-21501-6
https://baijiahao.baidu.com/s?id=1735341503687569943&amp;wfr=spider&amp;for=pc
https://baijiahao.baidu.com/s?id=1735341503687569943&amp;wfr=spider&amp;for=pc
https://doi.org/10.1007/s11205-023-03101-0
https://doi.org/10.12062/cpre.20221007
https://doi.org/10.3390/en15124391
https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2023.1244416

	Satisfaction evaluation of a just energy transition policy: evidence from China
	1 Introduction
	2 Research context
	2.1 The challenges of a JET in China
	2.1.1 Unemployment of workers: the straightforward challenge of fossil energy transition
	2.1.2 Large-scale immigration caused by clean energy development and its unjust effects
	2.1.3 Energy supply shortage and energy poverty

	2.2 Constructing evaluation indicators: concrete policy approaches for promoting a JET in China
	2.2.1 Material compensation
	2.2.2 Livelihood maintenance
	2.2.3 Social development


	3 Data and methods
	3.1 Data
	3.2 Methods
	3.2.1 Determining JET indicator weights based on the AHP
	3.2.2 Establishing a satisfaction evaluation set based on FCA


	4 Results
	4.1 Material compensation
	4.2 Livelihood maintenance
	4.3 Social development
	4.4 Overall JET satisfaction

	5 Discussion and policy recommendations
	5.1 The reasons for the results: insufficient JET policy attention
	5.2 Future JET policy recommendations

	6 Conclusion
	Data availability statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	References


