:' frontiers ‘ Frontiers in Environmental Science

’ @ Check for updates

OPEN ACCESS

Murray A. Rudd,
Satoshi Action Education (SAE), United States

Andreea Nita,

University of Bucharest, Romania

Gnana Sanga Mithra S.,

Vinayaka Missions Research Foundation (DU),
India

Gaoxiang Gu,

East China Normal University, China

Qin Shen,
20192301769@stu.cqu.edu.cn

08 May 2024
12 July 2024
26 July 2024

Shen Q, Sun Q and Zhao A (2024), Bibliometric
analysis of research on China'’s rural
environmental governance in CNKI and WOS.
Front. Environ. Sci. 12:1429595.

doi: 10.3389/fenvs.2024.1429595

© 2024 Shen, Sun and Zhao. This is an open-
access article distributed under the terms of the
Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other
forums is permitted, provided the original
author(s) and the copyright owner(s) are
credited and that the original publication in this
journal is cited, in accordance with accepted
academic practice. No use, distribution or
reproduction is permitted which does not
comply with these terms.

Frontiers in Environmental Science

Systematic Review
26 July 2024
10.3389/fenvs.2024.1429595

Bibliometric analysis of research
on China’s rural environmental
governance in CNKI and WOS

Qin Shen'*, Qing Sun? and Aopei Zhao?

School of Law, Chongging University, Chongging, China, ?College of National Governance, Southwest
University, Chongging, China, *School of Information and Management Science, Henan Agricultural
University, Zhengzhou, China

At present, the global consensus on the concept of sustainable development
continues to deepen, and China’s ecological civilization construction and rural
revitalization strategy continue to advance. However, the rural environmental
situation in China is becoming more and more complex. Therefore, a
comprehensive review and summary of China’'s rural environmental
governance research are particularly important, which can not only provide
theoretical support for future research but also offer vital guidance for
governance practices. Based on the research literature of CNKI (1993-2023)
and WOS (2001-2024), bibliometrics and CiteSpace software are adopted in this
review to tease out the main characteristics, research hotspots and evolution
trends of rural environmental governance research in China. The results indicate
that: 1) Research interest shows an overall upward trend, with an expanding scale
of interdisciplinary scholars and teams emerging. The collaboration network
among authors and institutions in WOS appears tighter than that in CNKI. 2) In
CNKI, Research hotspots revolve around environmental issues and pollution
governance, social participation and governance mechanisms, ecological
civilization and sustainable development, and rural revitalization and
construction. In WOS, research hotspots pivot towards policy implementation
and governance mechanisms, environmental issues and resource management,
socio-economic impacts and equity, information disclosure and community
participation, and technology and methods. 3) The research in CNKI has
undergone three stages: ‘“initiation”, “development’, and “deepening”. In
contrast, the research in WOS started relatively late and is currently still in the
"development” stage. Future research should focus on enhancing disciplinary
integration and fostering collaboration among domestic and international
scholars and institutions. Under the rural revitalization strategy, focus should
be on achieving symbiosis between rural economic growth and ecological
civilization construction. Simultaneously exploring diverse stakeholder
governance models, focusing on rural living environment issues and striving to
reduce rural carbon emissions to address climate change challenges.

rural environmental governance, Citespace, research characteristics, hot topics,
evolution trend

01 frontiersin.org


https://www.frontiersin.org/articles/10.3389/fenvs.2024.1429595/full
https://www.frontiersin.org/articles/10.3389/fenvs.2024.1429595/full
https://www.frontiersin.org/articles/10.3389/fenvs.2024.1429595/full
https://crossmark.crossref.org/dialog/?doi=10.3389/fenvs.2024.1429595&domain=pdf&date_stamp=2024-07-26
mailto:20192301769@stu.cqu.edu.cn
mailto:20192301769@stu.cqu.edu.cn
https://doi.org/10.3389/fenvs.2024.1429595
https://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org/journals/environmental-science#editorial-board
https://www.frontiersin.org/journals/environmental-science#editorial-board
https://doi.org/10.3389/fenvs.2024.1429595

Shen et al.

1 Introduction

of China’s
promoted the

Since the new century, the acceleration

industrialization and urbanization has rapid
development of the rural economy, but at the same time, it has
also brought severe rural environmental problems. General issues
such as pollution from township industries and livestock breeding,
non-point source pollution from agriculture, pollution from rural
living environments, and the destruction of natural resources are
prevalent (Ren and Gao, 2010). The loss of biodiversity, air and water
pollution are increasingly prominent (Zhao et al., 2017). These issues
not only threaten the health of the rural ecosystem and the quality of
life for residents but also constrain the prospects for sustainable rural
development. Consequently, China has started to pay attention and
take measures to strengthen rural environmental governance, to
promote green development and rural revitalization in rural areas.

However, compared with the more perfect policies and models of
urban environmental governance, there is still a large gap in rural
environmental governance. These gaps are due to the continuous
decline of rural areas caused by the disparity in living standards
between urban and rural areas (Young, 2013), irrational urban-rural
policies, imbalance of environmental rights, poor enforcement of
environmental regulations (Fan and Tang, 2016), and loss of
discourse power in rural environmental governance (Qu, 2021).
The rural environmental governance has not been able to develop
synchronously with urban environmental governance for a long time,
always facing issues such as “historical debt, a large gap in funding,
and lack of long-term mechanisms” (Zong et al., 2012) and “lack of
normative standards, governance entities, and judicial safeguards”
(Zhang and Guo, 2023). In recent years, all sectors of society have
begun to pay more attention to China’s rural environmental issues,
aiming to explore effective methods and strategies to reduce pollution,
govern, and restore the ecological environment.

Rural environmental governance refers to the comprehensive
management of the rural environment by political actors based on
specific concepts, rules, institutions, resources, etc (Driessen et al,
2012). Since the late 20th century, many countries have gradually
shifted their understanding of the environmental field from an excessive
dependence on and infatuation with engineering technology and
treating symptoms rather than causes concepts to seeking a
“governance” approach, meaning that a fundamental change in
production and lifestyle and development concepts is needed
(Cashore, 2002; Bulkeley, 2005). Environmental governance is
technical, policy-based, systematic, and public in nature, hence, It is
not only related to technological, economic, and social issues but also a
core issue of the interaction between human society and the natural
environment (Du et al., 2010). In the practice of rural environmental
governance in China, government regulation and market adjustment
are two main modes, but there have been long-standing issues of
“government failure” and “market failure” (Du et al,, 2018).

In recent years, scholars have used Western governance theories
to reexamine environmental governance issues and proposed a series
of new ideas and methods. These studies were primarily conducted
from the following perspectives: 1) From the perspective of the
government, which include discussing the dilemma of government
governance models based on the Theory of Planned Behavior;
studying the “institutional inaction” phenomenon in government
governance using the fuzzy-conflict framework; and proposing
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pathways for achieving positive interaction between government
leadership and farmer participation based on the embeddedness
theory of action (Zhang and Guo, 2023). 2) From the perspective
of rural residents, studies have also included advocating resident self-
governance based on the common-pool resource theory (Li et al.,
2011) and self-governance theory (Sheng and Ma, 2023); aiming to
empower and cultivate residents’ subjective consciousness and
participation confidence based on the Theory of Planned Behavior
(Wang and Li, 2021; Yu et al,, 2023). 3) From the perspective of multi-
subject collaboration, studies have involved constructing a governance
model involving government, market, and social multi-subject
participation based on the polycentric governance theory (Zhang
et al, 2023); utilizing holistic governance theory to construct
coordination, integration, and trust mechanisms to schedule
beneficial elements, integrate policy objectives, optimize the
organizational function of bureaucratic subjects, and promote
public participation (Zheng and Chen, 2022); and clarifying the
conflict and game state between stakeholders such as government,
enterprises, cities, villagers, and environmental organizations based on
stakeholder theory to achieve good rural environmental governance
(Shen and Liu, 2016).

Additionally, scholars have: 1) Established new development
philosophies from the perspective of governance concepts, including
the idea that “lucid waters and lush mountains are invaluable assets”
(Wang et al, 2017), green development (Du, 2019), and
comprehensive, innovative, coordinated, open, and share (Ren
and Wen, 2018). 2) Discussed the establishment of standard
assurances through both formal policy and legal systems (Zhang
etal,2011; Wangetal,, 2019), as well as informal systems like village
regulations and conventions (Yang V. et al., 2022; Yang Z. et al,
2022). 3) From the perspective of governance resources, discussions
have centered on issues such as social capital (Ruan et al., 2022),
financial support (Niu et al., 2019), technological innovation (Gu
etal., 2016; Chen et al., 2023), rural elites (Chang and Huang, 2021),
and public infrastructure (Du and Jiao, 2023).

In summary, the research on China’s rural environmental
governance presents a state of “blooming flowers”. Meanwhile,
with the deepening global consensus on the concept of
sustainable development and the continuous advancement of
China’s
revitalization strategy, the field is facing unprecedented historical

ecological  civilization  construction and  rural

opportunities. Against this backdrop, reviewing and deeply
field of China’s
environmental governance seems particularly urgent. At present,

analyzing the literature in the rural
although there are some research reviews on rural environmental
governance in CNKI, most still use traditional literature review
methods and lack systematicness (Du, 2019; Lin et al,, 2020). In
WOS, literature reviews on rural environmental governance in
field of human

settlement environments (Wang C. et al., 2023; Wang H. et al,

China are less common and focus on the

2023; Wei et al., 2023). Hence, it is necessary to systematically comb
through the research on rural environmental governance in CNKI
and WOS using bibliometric method to fully understand the current
research status and development trends, to promote knowledge
accumulation and innovation, and to provide a scientific basis for
future research directions and policy formulation.

Traditional literature review, a “narrative literature review” (Jesson
et al, 2011), mainly involves reading, summarizing, and organizing
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existing literature to reveal the current research status, development
trends, and important views of a specific field. In the positivism era,
traditional literature reviews were heavily criticized, mainly due to their
lack of rigorous research standards (You and Huang, 2017). In an era of
data explosion, the time and resources required for traditional literature
reviews have also increased significantly. In contrast, bibliometric analysis
provides a comprehensive and objective perspective through quantitative
analysis and analysis of large-scale literature data. However, we believe
that conducting a traditional literature review before engaging in
bibliometric analysis is necessary to help define the research questions.

Bibliometrics, proposed by the famous British information
scientist Alan Pritchard (Pritchard, 1969), is a quantitative
analysis method based on mathematical and statistical principles.
It enables a quantitative analysis of literature information and, with
the help of knowledge graphs, displays complex relationships
units such as network

between knowledge and groups,

relationships, structural features, and evolutionary trends.
Knowledge graphs combine the advantages of quantitative
statistics and  intuitive visualization, helping researchers
understand the knowledge structure more accurately (Kao et al.,
2022). With the explosive growth of literature in various disciplines,
bibliometric method has become an important method for studying
the development of various disciplines (Rodrigues Sousa et al,
2020). CiteSpace is a widely used bibliometric tool known for its
powerful functions and excellent performance in bibliometric
statistics and visualization of knowledge maps (Wang C. et al,
2023; Wang H. et al, 2023). This paper will use CiteSpace to
quantitatively analyze the literature on rural environmental
governance in China in CNKI and WOS, aiming to explore the

following questions:

(1) What are the trends in the publication of papers in the field of
rural environmental governance in China?

(2) What are the characteristics of research authors and
institutions?

(3) What are the hot research topics?

(4) What are the trends and frontiers of research?

The subsequent chapters of this article will unfold as follows:
Chapter 2 will provide a detailed introduction to data sources,
selection criteria, and analysis methods. Chapter 3 will employ
paper
publication volumes and disciplinary contributions in CNKI and

descriptive statistical methods to examine annual
WOS, and utilize CiteSpace to explore collaboration networks
among researchers and institutions, research hotspots, trends,
Chapter 4 will characteristics,

similarities, and differences in research strengths, hotspot topics,

and frontiers. discuss the

and developmental trends between CNKI and WOS, and propose

future research directions. Chapter 5 will summarize the main
findings of this study and discuss its limitations.

2 Materials and methods

2.1 Data

All Chinese data in this text were derived from the “Chinese
Social Sciences Citation Index (CSSCI)” and “Peking University
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Core Journal Directory” sub-databases under the China National
Knowledge Infrastructure (CNKI) database. English data were
sourced from the Web of Science database, including SCI-
EXPANDED and SSCI sub-databases. WOS is widely regarded as
the primary source of authoritative and representative citation data
(Mongeon and Paul-Hus, 2016). The study adopted the PRISMA
(2023)
meticulously illustrate the data retrieval, selection, inclusion

flowchart used in Caro-Gonzalez et al. research to

criteria, and processes (Figure 1). This ensures systematic
confirmation, extraction, and evaluation of existing research
findings, ensuring the reliability and relevance of bibliometric
in CNKI, TS =
environmental governance or “rural environmental protection”

analysis. As shown in Figure I, “rural
or‘rural ecological governance” or “rural pollution governance”;
DT = “article”; no time span. This search yielded 1,143 documents
distributed from 1993 to March 2023. Initially, documents such as
national or local government reports, conference abstracts,
promotional articles, book reviews, news, and irrelevant articles
were excluded based on titles and abstracts. Subsequently, after full-
text reading, papers that did not focus on rural environmental
governance, had incomplete arguments, or were in engineering
fields were further excluded, resulting in a final selection of
867 valid documents.

In WOS, TS = “rural environmental governance” and “China”;
DT = “article or review”; LA = “English”; no time span. Given that
this paper primarily discusses rural environmental governance
research from CNKI, with supplementary perspectives from
WOS, only the most relevant keyword, “rural environmental
governance,” was chosen. This keyword accurately reflects the
level of international attention to “rural environmental
governance” in China. As a result, 232 documents from 2001 to
March 2024 were retrieved. Initially, retracted publications, editorial
materials, and papers unrelated to the topic had been excluded based
on titles and abstracts. Subsequently, after full-text reading, articles
with insufficient discussion on rural environmental governance in
China and those of poor research quality were further excluded,

resulting in a final selection of 186 valid documents.

2.2 Methodology

In this study, CiteSpace is used as a versatile citation
visualization software based on modern scientometrics and
informetrics techniques, which enables the scientific analysis of
literature data and its underlying information (Li and Chen,
2017). Such literature data includes titles, authors, affiliations,
journals, keywords, and citation information. Based on these data
characteristics, it is possible to generate knowledge maps such as
citation networks, co-occurrence networks, and document coupling
(Najmi et al., 2017). This paper combines descriptive statistical
analysis and Citespace bibliometric analysis, and at the same
should be
objectively

research

time, content analysis supplemented in the

bibliometric analysis to sort out the basic

topics,
development of Chinese and international research on China’s

characteristics, hot trends and frontier
rural environmental governance (Figure 2).
Co-occurrence refers to the phenomenon of simultaneous

occurrence of a knowledge unit, which includes title, author,
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FIGURE 1

PRISMA flow diagram for literature search and selection.
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FIGURE 2
Flowchart of research methodology.

institution and keywords. Firstly, author and institution co-
occurrence analysis in CiteSpace are used to identify the
formation of main researchers, research institutions and their
collaboration networks. To explore the author collaboration
dynamics within the field of rural environmental governance
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research, Price’s Law (Zong, 2016) is introduced to assess the
number of publications required to form a core group of authors,
hence determining whether the discipline has developed a stable,
mature core group or community of authors. The formula for Price’s
Law is in Eq. 1:
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Papers and journals amount change in CNKI and WOS ((A), Papers, (B), Journals).

Mp = 0.749 x /Npmax (1)

Npmax represents the maximum frequency of publication by
authors in the discipline, while Mp represents the number of
publications required to become a core author.

Keywords, as the central content of research, reflect the hot
topics in the research field through high-frequency co-occurrence.
They can also be further clustered into higher-level abstractions. In
order to display research hotspots through high-frequency
keywords, the formula of high-frequency and low-frequency
words segmentation proposed by Donohue (1973) is introduced.
The formula is shown in Eq. 2:

T=(-1+VI+8x1I)/2 (2)

(T) represents the boundary frequency between high-frequency
and low-frequency keywords, while (I1) denotes the frequency of
keywords that occur only once.

The time-zone map of keywords primarily reflects the frequency
changes of major keywords across different years and their
relationships. Analyzing the time-zone map can reveal the
knowledge aiding
understanding the developmental context and evolutionary trends

dynamic  changes in structure, in
of the research field. Additionally, bursts highlights sudden increases
or declines in the popularity of specific keywords within certain time

periods, which can help predict future research trends.

2.3 Paramerer setting

We utilized CiteSpace software for literature processing, setting
the node types as author, institution, and keyword. For the CNKI
database, our timeline spans from 1993 to 2023, while for the WOS
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database, it ranges from 2001 to 2024, with each time slice set to
1 year (years per slice). The trimming methods selected were
pathfinder and pruning sliced networks to eliminate redundant,
cumbersome, or visually unappealing links (Song et al., 2016), with
other settings left as default.

3 Results
3.1 Annual volume of papers

3.1.1 Annual papers and annual journals

Figure 3A illustrates the distribution of academic articles in the field
of rural environmental governance. In CNKI, the overall number of
publications on rural environmental governance research showed a
tortuous upward trend. The related research can be divided into four
stages based on the publication frequency. The first stage (1993-2004)
witnessed a slow start, with a cumulative publication of 39 articles,
averaging only about 3 articles per year. The second stage (2005-2010)
saw a rapid growth, with a cumulative number of 234 publications and
an average annual publication rate of 39 articles, which is 13 times that
of the first stage. Notably, the publication volume in 2010 reached
63 articles. The third stage (2011-2018) experienced a slight slowdown
but maintained a high level, with a cumulative publication volume of
349 articles, accounting for 40.3% of the total publications. The annual
average was 43 articles, which is 14.3 times and 1.1 times that of the first
and second stages. The fourth stage (2019-) has seen a continuous rise in
research popularity, reaching a cumulative total of 238 papers by March
2023, with an annual average of 60 papers. This is 20 times, 1.54 times,
and 1.4 times that of the first, second, and third stages, respectively.

In WOS, research on rural environmental governance in China
started later but overall shows an upward trend in publications,
especially with an explosive growth in the last 3 years. The related
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Annual number of papers of the top three journals in CNKI and WOS ((A), CNKI, (B), WOS).

research can be divided into three stages. The first stage
(2001-2010) with a slow start and a cumulative publication of
9 articles. The second stage (2011-2019) experienced relatively
steady growth, with a cumulative number of 66 publications, which
is 7.3 times that of the first stage. The third stage is after 2020, with
a cumulative publication volume of 101 articles, which is
11.2 times and 1.53 times that of the first and second stages,
respectively.

Figure 3B shows the distribution of journals that published
papers in the field of rural environmental governance. Compared
with Figure 3A, it can be clearly seen that the trend of annual journal
changes is highly consistent with the trend of the number of
publications. It is only because some journals publish multiple
papers in the same year, so the number of journals is often less
than the number of papers.

3.1.2 Annual papers of the top three journals

Figure 4 presents the annual of papers for the top three journals
by publication volume in both CNKI and WOS. In CNKI
(Figure 4A), the journals with the highest publication volumes
are Environmental Protection (98), Agricultural Economy (94),
and Ecological Economics (41), together accounting for 27% of
the total journal publications. From 2005 to 2010, these journals
showed synchronized growth, with Environmental Protection
showing the most significant increase. Since 2011, Environmental
Protection’s output declined to about 4 papers annually, while
Agricultural Economy grew steadily. Ecological Economics
grew slower.

In WOS (Figure 4B), the top three journals by publication count
are INT J ENV RES PUB HE (20), Sustainability (16), and ] CLEAN
PROD (7), comprising 23% of all publications. Sustainability started
early and maintains a gradual upward trend. INT ] ENV RES PUB
HE surged in 2022 but then decreased, influenced by journal

Frontiers in Environmental Science

conditions. ] CLEAN PROD has a stable output, averaging about
2 papers annually.

3.2 Subject area statistics

Table 1 and Table 2 list the main discipline/professional research
literature on rural environmental governance in CNKI and WOS,
respectively. In CNKI, the largest number of documents falls within
the field of environmental science and resource utilization,
constituting 55.48% of the total. Following this, agricultural
economy accounts for 17.64%. Other fields such as political
parties and mass organizations (7.79%), agricultural basic science
(7.46%), and administrative law and local legal systems (5.22%)
show gradual increases, although their overall proportions remain
relatively low. In WOS, the largest number of documents falls within
the field of Environmental Sciences, constituting 44.25% of the total.
This is followed by Environmental Studies and Green Sustainable
27.43% 18.14%,
literature is relatively evenly

Science Technology, accounting for and

respectively. The remaining
distributed among the professional fields of Public Environmental
Occupational Health (10.62%) and Development Studies (7.52%).
Opverall, Environmental Sciences constitute the highest proportion
among the literature on rural environmental governance in both

databases, highlighting the interdisciplinary nature of the research.

3.3 Author’s cooperation

Figure 5 is the author co-occurrence map of rural environmental
governance research in CNKI, N = 539, E = 223, D = 0.0015. From a
single author’s perspective, Du, Y., Yu, F., Wang, X, and Li, N. have
more outstanding results in the field of rural environmental

frontiersin.org
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TABLE 1 The top 10 disciplines/majors in CNKI.

Disciplines/Professionals

10.3389/fenvs.2024.1429595

Number of papers Proportion (%)

1 Environmental science and resource utilization 840 55.48
2 Agricultural economy 267 17.64
3 Political parties and mass organizations 118 7.79
4 Agricultural basic science 113 7.46
5 Administrative law and local legal system 79 5.22
6 Macroeconomic management and sustainable utilization 37 2.44
7 Chinese politics and international politics 17 1.12
8 Public administration and national administration 15 0.99
9 Agricultural engineering 14 0.92
10 Finance and taxation 14 0.92

TABLE 2 The top 10 disciplines/majors in WOS.

No. Disciplines/Professionals Number of papers Proportion (%)
1 Environmental Sciences 100 44.25
2 Environmental Studies 62 27.43
3 Green Sustainable Science Technology 41 18.14
4 Public Environmental Occupational Health 24 10.62
5 Geography 23 10.18
6 Development Studies 17 7.52
7 Regional Urban Planning 16 7.08
8 Urban Studies 13 5.75
9 Ecology 12 531
10 Engineering Environmental 10 4.43

governance research, with a maximum of 9 papers. According to
formula (1), the core authors published 250 articles, accounting for
30% of the total number of articles, not meeting Price’s Law
requirement of 50%. This indicates that the core group of
authors has not yet formed. The number and thickness of the
lines reflect the collaboration relationships and intensity among
authors. It is observed that there are seven research teams in the field
of rural environmental governance research, with the team centered
around Du, Y. being the largest, comprising more than ten
researchers. The research teams with Xue, L., Wang, X, Li, N,,
and Feng, J. as their core are gradually growing. However, overall,
the teams primarily consist of two to three individuals.

Figure 6 is the author co-occurrence map in WOS, N =534, E =
884, D = 0.0062. According to formula (1), the core authors
published 86 articles, accounting for 46% of the total number of
articles, indicating that the core group of authors within WOS is
nearing formation. From the number of nodes and connections, it is
apparent that there is substantial collaboration among authors,
forming research teams centered around Liu, P., Ravenscroft, N.,
Matzdorf, B., and Du, Y.

Frontiers in Environmental Science

3.4 Institutional's cooperation

Figure 7 is the institutional co-occurrence map of rural
environmental governance research in CNKI, N = 474, E = 174,
D = 0.0016. Research institutions are concentrated in universities,
provincial social science academies, and national environmental
policy research institutes. Currently, the College of Public
Administration at Nanjing Agricultural University (14), the Rural
Development Institute of the Chinese Academy of Social Sciences 8),
the College of Humanities and Development Studies at Agricultural
University of China (7), the School of Environment at Renmin
University of China (6), and the School of Agricultural and Rural
Development at Renmin University of China (6) serve as the core of
rural environmental governance research, driving theoretical and
practical innovation in the field. Based on the thickness, tightness
and network density values of the links in the figure, it can be
observed that despite the formation of a collaboration network
centered around Nanjing Agricultural University, Renmin
University of China, and the Chinese Academy of Social
Sciences, there is a lack of research institutions radiating from
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the central point to the periphery. Notably, most of these research
institutions are located in China’s capital, Beijing, reflecting Beijing’s
role as a national economic and cultural center with heightened
focus on socioeconomic development and environmental balance
(Fujii et al., 2016).

Figure 8 is the institutional co-occurrence map in WOS, N =
241, E = 363, D = 0.0126. The top five publishing institutions are the
Chinese Academy of Sciences (44), Zhejiang University (9), Fudan
University (9), Huazhong Agricultural University (8), and Fujian
Agriculture & Forestry University (7). Compared to CNKI,
institutional collaboration on rural environmental governance in
WOS is more frequent. Although most research institutions in WOS
also originate from China, the institutions with higher publication
volumes differ from those in CNKI, indicating potential differences
in research on the theme of rural environmental governance
between the two databases.

3.5 Hot topics

3.5.1 Keywords co-occurrence

Keywords can be used to summarize the main content of the
paper, extract useful information such as objectives, methods, and
viewpoints (Tian X. et al,, 2018; Tian Y. et al., 2018). Frequency
analysis of keywords is crucial for identifying hot topics and
developments in a given field (Wang et al, 2018). Figure 9
presents a co-occurrence map of keywords from CNKI research
on rural environmental governance, N = 344, E = 496, D = 0.0084.

Frontiers in Environmental Science

The fact that the number of connections exceeds the number of
nodes indicates a close relationship between the keywords. Figure 9
shows that “rural environmental governance” is the most significant

» <«

keyword node, followed by “rural environmental protection”, “rural

ecological environment” and “rural environmental pollution”,
which are frequently mentioned and longstanding in research.
Later emerging keywords, such as “ecological civilization”, “rural
settlement environment” and

revitalization”, “rural human

“governance measures” reflect the current research hotspots in
the field of rural environmental governance.

Based on formula (2), there are 14 high-frequency keywords
(Table 3). In Citespace, centrality measures the impact of a node on
the shortest paths between other nodes; a higher centrality value
2022). When centrality

exceeds 0.1, the node is considered key. Table 3 shows that

indicates greater influence (Zeb et al,

keywords such as “rural environmental protection”, “rural

ecological environment, rural areas, rural environment,

governance measures, non-point source pollution in rural

» o« . . » o« . »
areas”, “rural environmental issues”, “sustainable development”,
“the current situation” all have a

“township enterprises” and

centrality above 0.1, indicating the formation of multiple core

»

keywords. Keywords like “rural environmental protection”, “rural
environmental governance” and rural environmental pollution
often find themselves at the communication pathways with
other keywords.

Figure 10 presents a co-occurrence map of keywords from WOS,
N =171, E = 234, D = 0.0161. Among these, “management” is the

largest node, closely followed by “governance” and “policy”.
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TABLE 3 High frequency keywords in CNKI.
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TABLE 4 High frequency keywords in WOS.

[\[o} Keywords Count  Centrality [\[o} Keywords Count Centrality
1 Rural environmental governance 190 0.37 1 management 30 0.29
2 Rural environmental protection 176 0.69 2 governance 26 0.56
3 Rural ecological environment 98 0.22 3 policy 24 0.27
4 Rural area 86 0.3 4 environmental governance 24 0.3
5 Rural environment 74 0.35 5 china 19 0.15
6 Rural environmental pollution 69 0.37 6 impact 19 0.13
7 Rural revitalization 63 0.07 7 pollution 12 0.03
8 Governance countermeasure 58 0.23 8 air pollution 10 0.1
9 New rural construction 51 0.10 9 areas 9 0.04
10 Ecological civilization 40 0.06 10 implementation 8 0.24
11 Rural non-point resource pollution 38 0.11 11 quality 8 0.09
12 Rural living environment 28 0.09 12 public participation 8 0.1
13 Rural environment problem 23 0.11 13 ecosystem services 7 0.17
14 Sustainable development 17 0.23 14 climate change 7 0.06
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Keywords co-occurrence map in WOS.

Through the analysis of keywords over a temporal span, we can
observe the evolutionary trends of certain keywords. For instance,
earlier appearing keywords include “policy”, “impact”, “reform”,
“rural china”, and “local government”, while more recent ones
. « » «
comprise  “carbon  neutral”, climate

agrarian  change”,

Frontiers in Environmental Science
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governance”, and “governance”. These newly emerged keywords
may indicate new directions for future research.

Based on formula (2), there are 12 high-frequency keywords
(Table 4). Observing the intermediary centrality metric, which
represents the node’s facilitating role, it is found that keywords
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FIGURE 11
Keywords clustering map in CNKI.
such as “governance”, “environmental governance”, and  that research outputs from 1993 to 2023 have primarily
“management” frequently communicate with other hot topic  concentrated on the ten major keyword groups mentioned above.

keywords. This suggests that they play an active role in the inter-
citation relationships among the literature, often finding themselves
on the communication pathways with other keywords.

3.5.2 Keywords clustering

In this paper, the LLR (log-likelihood rate) algorithm in
CiteSpace is used to cluster the co-occurrence of keywords,
aiming to intuitively display the hot topics of research.
Figure 11 is a keywords clustering map of rural environmental
governance from CNKI, where color blocks represent clustered
areas containing related clustered keywords. The clusters, in
descending order of size, are #0 rural environmental protection,
#1 social capital, #2 rural, #3 rural environment, #4 measures,
#5 township enterprises, #6 rural human settlement environment,
#7 rural environmental pollution, #8 rural domestic sewage,
#9 new rural construction. To assess the effectiveness of the
the Modularity (Q) and the
Silhouette (S value) are examined. Within the (0, 1) range,
larger Q and S indicate a better clustering effect. A Q greater

map’s construction, mean

than 0.3 signifies a significant structure; meanwhile, an S over
0.5 indicates the clustering results are reasonably coherent. as the
0.6044, S = 0.8193, both surpassing their
respective thresholds. This signifies that the clustering structure

figure shows, Q =

within the map is significant and coherent. Additionally, it implies
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Keyword clustering are sorted out, the 5 maximum keywords of
Log-likelihood label are enumerated, and the clustering label table of
rural environmental governance keywords are drawn (Table 5).
#represents a cluster, and size refers to the number of cited
references in each cluster, The mean year of a cluster serves as a
straightforward yet valuable indicator, which is points out recent or
old articles (Dhital et al., 2022).

Figure 12 is the keywords clustering map of rural environmental
governance in WOS, with N = 333, E = 1,378, and Density =
0.0249 network. Q = 0.5869, indicating that the clustering effect of
the network structure is good. S = 0.8614, which indicates that the
homogeneity is high and the division of different clusters is more
accurate. Here are the top ten clusters: #0climate change,
#1management, #2policy implementation, #4 rural environmental
governance, #5 coupled infrastructure systems, #6 high-density
#7 #8
governance, #9 spatial econometrics.

Table 6 shows the keywords clustering labels in WOS. The
average year of the top 9 clusters is roughly concentrated between

regions, environmental management, polycentric

2011 and 2019, indicating that related research reached a certain
level of maturity during this period. The largest cluster is “climate
change,” dated 2017, comprising 59 keywords, including primary
terms like climate change, digital divide, spatial differentiation,
watershed, accuracy, etc.
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TABLE 5 Keywords cluster labels in CNKI.

Size Silhouette Mean Top terms (log-likelihood radio, p-level)

(year)

#0 45 0.668 2007 Rural environmental protection (37.29, 1.0E-4); Environmental protection (21.93, 1.0E-4); Environmental governance
(9.26, 0.005); Rural ecological environment (8.05, 0.005)

#1 38 0.868 2016 Social capital (36.28, 1.0E-4); Rural environmental governance (27.71, 1.0E-4); Environmental governance (17.25, 1.0E-
4); Governance (16.87, 1.0E-4); Farmers (13, 0.001)

#2 36 0.922 2012 Rural (34.8, 1.0E-4); Ecological environment (25.07, 1.0E-4); Rural ecological environment (25.07, 1.0E-4); Ecological
civilization (19.35, 1.0E-4); Rule of law (14.26, 0.001)

#3 34 0.691 2010 Rural environment (63.47, 1.0E-4); Farmer participation (14.28, 0.001); Rural waste management (14.25, 0.001);
Farmers’” environmental rights (9.5, 0.005); Policy enforcement (9.5, 0.005)

#4 34 0.811 2007 Countermeasures (27.97, 1.0E-4); Non-point source pollution (20.49, 1.0E-4); Rural non-point source pollution (16.37,
1.0E-4); Rural water environment (12.26, 0.001); Rural water pollution (12.26, 0.001)

#5 27 0.932 1999 Township enterprises (33.81, 1.0E-4); Industrial pollution in rural areas (20.32, 1.0E-4); Environmental protection
investment (9.76, 0.005); Agricultural environmental issues (9.76, 0.005); Environment and Economy (6.73, 0.01)

#6 27 0.753 2018 Rural human settlements (51.94, 1.0E-4); Rural revitalization (31.31, 1.0E-4); Cooperative governance (19.24, 1.0E-4);
Beautiful Country (14.43, 0.001); Ecologically livable (9.59, 0.005)

#7 20 0.92 1996 Rural environmental pollution (28.08, 1.0E-4); Environmental pollution (15.55, 1.0E-4); Environmental protection
bureau (10.77, 0.005); local government (10.77, 0.005); fish breeding and poultry raising (10.77, 0.005)

#8 20 0.921 2017 Village domestic sewage (40.04, 1.0E-4); Constructed wetlands (13.27, 0.001); Evolutionary game (13.2, 0.001);
Governance system (9.45, 0.005); Collaborative Governance (7.8, 0.01)

#9 16 0.886 2007 New rural construction (34.64, 1.0E-4); Rural communities (19.64, 1.0E-4); Environmental protection (12.22, 0.001);
Community governance (12.22, 0.001); Rural Road Construction (12.22, 0.001)
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TABLE 6 Keywords cluster labels in WOS.

Id Size Silhouette Mean Top terms (log-likelihood radio, p-level)
(year)
#0 59 0.83 2017 climate change (6.13, 0.05); digital divide (6.13, 0.05); spatial differentiation (3.06, 0.1); watershed (3.06, 0.1); accuracy
(3.06, 0.1)
#1 40 0.842 2012 management (7.59, 0.01); collective action (4.09, 0.05); agricultural water (3.78, 0.1); pollution (3.78, 0.1); perceived

benefit (3.78, 0.1)

#2 37 0.906 2011 policy implementation (9.63, 0.005); local government (9.63, 0.005); rural industrialisation (9.63, 0.005); rural
restructuring (4.79, 0.05); circular economy (4.79, 0.05)

#3 37 0.782 2018 environmental information disclosure (8.76, 0.005); development-induced displacement and (4.36, 0.05); rural
environmental issues (4.36, 0.05); resettlement (4.36, 0.05); preference (4.36, 0.05)

#4 36 0.82 2019 rural environmental governance (8.9, 0.005); social capital (8.9, 0.005); rural residents (8.9, 0.005); rural china (5.31,
0.05); urban integration (4.43, 0.05)

#5 35 0.882 2017 coupled infrastructure systems (3.95, 0.05); equity (3.95, 0.05); impact (3.95, 0.05); locality (3.95, 0.05); community
(3.95, 0.05)

#6 27 0.927 2013 high-density regions (5.95, 0.05); bivariate tobit (5.95, 0.05); forests (5.95, 0.05); natural forest protection programme
(5.95, 0.05)

#7 27 0.858 2018 environmental management (11.39, 0.001); rural ecological environment (5.66, 0.05); integrated network (5.66, 0.05);

improvement of rural residential environment (5.66, 0.05)

#8 17 0.936 2016 polycentric governance (7.93, 0.005); opportunity cost (7.93, 0.005); water eutrophication (7.93, 0.005); rural pollution
(7.93, 0.005)

#9 5 1 2024 spatial econometrics (9.02, 0.005); carbon neutral (9.02, 0.005); theil index (9.02, 0.005); climate governance (9.02,
0.005)
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Keywords time-zone map in CNKI.

3.6 Research trends represents the frequency of occurrence of that keyword; a higher
frequency suggests a hotter research topic. The year a node is located

Figure 13 is the keywords time-zone map of rural environmental  in indicates the first appearance of the keyword, with a longer span
governance research in CNKI. In the time-zone map, the node size ~ on the timeline suggesting stronger sustainability in research
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interest. As illustrated in Figure 13, the largest keyword, introduced
in 1993, is “rural environmental protection”, followed by gradually
emerging high-frequency keywords such as “rural environmental
governance”, “rural”’, “governance measures” and “ecological
civilization”. The current research focus is concentrated on rural
revitalization. This evolutionary process intuitively showcases the
gradual developmental trajectory of research in rural environmental
governance.

Figure 14 depicts the keywords time-zone map in WOS. Among
them, “management” proposed in 2006 became the largest node in
the related literature. Other high-frequency keywords in early
research include “policy”, “impact”, “governance”,
“environmental governance”, etc. These high-frequency keywords
construct the basic conceptual framework of this field and have a
profound impact on subsequent research. With the passage of time,
related research has been developed and new research concepts have

» o«

been introduced, such as “pollution”, “carbon neutral” and “climate
the trend of

environmental governance research in China gradually adapting

governance”. These keywords reflect rural

to and responding to global environmental changes.

3.7 Frontier development

The burst detection function of CiteSpace is used to calculate
the frequency and time of the occurrence of keywords in the
literature, and then determine the development trend and future
research direction of the field (Zhou and Zhao, 2015). Figure 15A
is the keywords with the strongest citation bursts in CNKI. The
duration and intensity of the emergence of 19 keywords indicate a
clear phase-based nature of rural environmental governance
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research, which aligns with the research trends reflected in
13. Firstly, the

keywords, enterprises”

Figure regarding

“township

emergence timing of

and  “sustainable
development” appeared earliest and have sustained the longest
duration. Simultaneously, the emergence spans of “ecological
environmental protection”, “rural environmental protection”,
« » o« . s o« »
measures”, “rural environmental pollution”, “new rural”,
“rural  non-point  source and

pollution”, “ecological

civilization” are all more than 5 years. Secondly, in terms of

» o«

the intensity of keyword emergence, “rural revitalization”, “rural

environmental  governance”, and “rural environmental
protection” are the top three keywords, with their emergence
intensities all above 10. “Rural revitalization” emerged later but
has continued to burst since 2018, with the highest intensity of
20.14. Thirdly,

revitalization”, “rural human settlement environment”, and

rural environmental governance”, “rural
“rural domestic sewage” started to emerge in different years
and have continued that
environmental governance under the backdrop of rural

to present, indicating rural
revitalization will become a sustained hotspot.

Figure 15B is the keywords with the strongest citation bursts in
WOS, with a total of 10 emergent words, all appearing after 2016.
From the perspective of emergence time, most of the emergence time
span of these keywords is concentrated in 1 year, and the longest is
only 3 years. From the perspective of emergence intensity,
“environment governance” is the highest, with an intensity of
2.77. This is followed by environmental governance and
pollution, both with an intensity of 2.28. “Planned behavior” and
“climate change” emerged from 2022 and continued until now,
which may point to foreign concerns about China’s rural
environmental governance.

frontiersin.org


https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2024.1429595

Shen et al. 10.3389/fenvs.2024.1429595
A Top 19 Keywords with the Strongest Citation Bursts B Top 10 Keywords with the Strongest Citation Bursts
Keywords  Year Strength Begin End 1993 - 2023 Keywords Year Strength Begin End 2001 - 2024
township enterprises 1094 $33 1004 2006 china 016 2232016 2017 —
sustainable development 100 423 1998 2010 dovanc 011 228 2017 2018
ecological environmental protection 2003 5.88 2003 2011 policy 2017 1.79 2017 2018
rural environmental protection 1903 133 2004 2012 2014 126 2017 2018
| coutermeasures 1595 622 2005 2013 s 2016 2970018 200
rural environmental pollution 1993 3.65 2005 2010 pollution 2018 228 2018 2021
new rural areas 2006 3.6 2006 2013
politics 2018 2.14 2018 2020 I
new rural construction 2007 7.58 2007 2011
urbanization 2020 1.56 2020 2021 —
rural 2000 3.63 2008 2009
p planned behavior 2022 0.39 2022 2024 —
rural non-point source pollution 2007 4.37 2010 2015
climate change w2 033202 204 —_

rural environment problems 2005 3.72 2011 2012

4.22 2012
5.68 2013
17.45 2016

2016
2020
2023

rural water environment 2008
2009

1999

ecological civilization

rural environmental governance

3.72 2016
20.14 2018
4.00 2018

2019
2023
2021

green development 2016
2018

1994

rural revitalization

pollution control

rural living environment 2006

2012

8.06 2019
4.3 2020

2023

rural domestic sewage 2023

FIGURE 15
Keywords with the strongest citation bursts in CNKI and

4 Discussion

4.1 Number of publications and research
strength analysis

The emergence and progression of research on rural
environmental governance in China display a pattern of
escalating scholarly interest and dispersed research endeavours.
In CNKI, rural environmental governance research started early,
but until the past 15 years, the number of relevant literature and
journals has increased significantly, showing obvious policy
guidance characteristics (Wu and Chang, 2020). That is, with the
national attention to rural environmental governance practices, the
academic community has been paying increasing attention to this
field. Forecasts from CNKI, the popularity of rural environmental
governance research will continue to grow, which is likely due to the
promotion of the “rural revitalization” strategy (Shi and Yang,
2022). However, in WOS, Research on rural environmental
governance in China started late and grew slowly, which may be
affected by factors such as information access, language barriers,
cultural differences, and international research progress. In general,
the number of documents in CNKI database far exceeds WOS,
which reflects the research activity of Chinese scholars in this field,
while WOS reflects the lack of attention paid by international
scholars to the problem of rural environmental governance in China.

Although the enthusiasm for research on rural environmental
governance continues to increase, there is insufficient collaboration
between authors and research institutions, particularly evident in the
CNKI. Currently, authors and institutions involved in research on
rural environmental governance exhibit a pattern of “partial
concentration and overall dispersion.” Collaboration among
authors mainly occurs within university or research institute
research teams, with less exchange among authors across regions
and institutions, resulting in low concentration of core author
groups. The intensity of institutional collaboration is positively
correlated with the intensity of author collaboration. As shown in
Figures 5, 7, apart from some central nodes, other institutional nodes
are not prominent, and connections appear scattered. Therefore, it is
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necessary to further strengthen collaboration and communication
with dispersed institutions. In comparison, the collaboration
network of authors and institutions in WOS is more closely knit,
with higher levels of international collaboration on research into
rural environmental governance in China than domestic
collaboration. However, the increasing research enthusiasm and
dispersed research efforts are not contradictory, as environmental
governance is a comprehensive research field involving
multidisciplinary knowledge. Therefore, future research should be
based on the systematic, complex, and cross-regional characteristics
of rural environmental governance, constructing a theoretical
system under the background of disciplinary integration to
provide effective support for addressing complex environmental

governance issues and promoting interdisciplinary innovation.

4.2 Hot topic analysis

Based on the data from Figure 11 and Table 5, this study
excluded keywords directly related to the research topic and
divided the significant issues of rural environmental governance
research in CNKI into four aspects.

(1) Environmental issues and pollution governance: Rural
environmental issues are rooted in specific historical and
social contexts. In developing countries, the process of
urbanization often comes at the expense of rural

environments (Westlund, 2014). As the world’s largest

developing country, China has prioritized urbanization,
resulting in the significant depletion of rural resources to
support and heavy industrial

development (Li, 2011). Therefore, early research on rural

urban  construction
environmental governance primarily focused on industrial
and agricultural pollution issues caused by township
enterprises and livestock farming, such as #5 and #7. With
the rapid development of agricultural economy, pollution
problems caused by agriculture itself gradually emerge,
including non-point source pollution and water pollution,
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such as #4. Yu et al. (2022) believes that there are endogenous
and exogenous environmental problems in rural areas, mainly
manifested as non-point source pollution, household waste
pollution, livestock and poultry manure pollution and rural
water pollution, etc. These problems pose severe challenges to

rural ecology, production and human settlement
environment.
Social participation and governance mechanisms: Keywords

include “social capital” in #1, “farmer participation” in #3,
“cooperative governance” in #6, “collaborative governance
“and “community governance” in #8. Zhu (2017) proposed
that the complexity and systemization of the rural
environment and the diversity of human behaviour make
it difficult to rely solely on government or market forces for
environmental governance. Therefore, it is necessary to
construct a comprehensive system of multi-subject
collaborative governance. Tian (2013) further requires each
subject to follow the principle of subject diversity, cooperative
modes and mutually beneficial outcomes to solve the problem
of rural environmental governance. In this process, social
capital (Duan et al., 2022) should be constructed to promote
farmers (Sun et al, 2020) to participate in environmental
governance.
Ecological civilization and sustainable development:
Keywords include #2 ecological civilization and ecological
environment, #6 ecologically livable and #5 environment and
economy. Since 2007, national strategies such as ecological
civilization ~construction and “Two Mountains” have
promoted the importance of environmental governance in
economic and social development. At present, the “Two
Mountains” have gone through three stages: “trading clear
water and green mountains for gold and silver mountains,
balancing clear water and green mountains with gold and
silver mountains, and green water and green mountains are
gold and silver mountains” (Wang et al., 2017), completely
jumping out of the zero-sum game paradox of economic
development and environmental protection, and laying a
theoretical the of

environmental governance. Therefore, to explore the

foundation  for practice rural
relationship between economic development and regional
environment (Zhang et al, 2024). has become the focus
of research.

Rural revitalization and construction: Keywords include rural
revitalization and beautiful countryside in #6. Under the
background of the rural revitalization strategy, the research
focus has gradually turned to the reconstruction of rural living
space (Wang, 2018) and the categorized governance of rural
(Qi, 2019). These

environmental governance with rural revitalization and

communities studies  combine
beautiful rural construction, emphasizing the integration of

environmental protection and rural development.

According to the data in Figure 12 and Table 6, this paper refines

the hot topics of China’s rural environmental governance research in

the WOS database into five main aspects.

(1) Policy implementation and governance mechanism: it mainly

includes #2policy implementation and local government,
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#4social capital, #8polycentric governance. In 2018, China
released the Strategic Plan of Rural Development
(2018-2022), which marked a shift in policy focus from
urbanization to rural development. Special attention will be
paid to environmental governance and ecological progress
(Xu et al., 2021). However, Mol and Carter (2006), Kostka and
Mol (2013) believe that China’s decentralized administrative
structure is no longer suitable to deal with China’s increasing
environmental challenges. In this regard, Kochskimper et al.
(2016) proposes that the polycentric Governance system,
which is jointly participated by multiple subjects, may be
more effective than the single-center government governance
system. Previous studies have shown that strengthening
public attention to environmental issues is crucial for
environmental For Ma (2023)
analyse the impact of environmental regulation of “The

governance. example,
Blue Sky Defense War” on public environmental concerns.
It is concluded that increasing public environmental concern
can reduce air pollution. These studies focus on how the
government  effectively  implements  environmental
governance policies and the construction and operation of
governance mechanisms.

Environmental issues and resource management: mainly
related to #Oclimate change and watershed, #lagricultural
water and pollution, #6forests. Liao et al. (2024) explore the
interrelationship between agricultural transformation and
climate change, and regarded sustainability as the core
issue of agricultural transformation. Tian X. et al. (2018),
Tian Y. et al. (2018) argue the impact of urban wastewater
discharge on agricultural water use during urbanization. Ma
et al. (2020) advocate dealing with domestic waste pollution
through garbage classification, treating it as a resource and
minimizing harm, as a fundamental measure to address
environmental pollution.

Socio-economic impacts and equity: mainly related to
#3development-induced displacement, #8 opportunity
cost, #4social capital, #5equity. Zhang and Guo (2023)
pointed out that in China, the policy decision of
prioritizing the development of cities and heavy industry
will inevitably lead to the formation of a dual pattern in
urban and rural areas, resulting in serious issues of
unbalanced development stages and resource allocation.

Urbanization has indeed brought about economic
development, but it has come at the cost of
environmental degradation and social injustice for

ecosystems, rural areas around cities, and rural residents
(Ricketts and Imhoff, 2003). Rural people are attracted to
cities as laborers due to the availability of high-quality
public services, high income, and numerous opportunities
(Cattaneo et al.,, 2021), resulting in a decrease in the rural
population and a “hollowing out” (Amcoff and Westholm,
2006), this is especially true in China (Xu et al., 2021).

Information disclosure and community participation:
mainly related to #3environmental information
disclosure, #1collective action and #5community. Yang
Y. et al. (2022), Yang Z. et al. (2022) found a significant
difference between environmental information disclosure

and residents’ satisfaction with the effect of government
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policies in rural areas. Therefore, it is suggested that the
should the
transparency of environmental information to improve

government increase openness and
residents’ enthusiasm to participate in environmental
governance. Additionally, Liu and Han (2023) further
pointed out that rural communities can achieve this by
leading and demonstrating, mobilizing and organizing,
and building reputation and credibility. Research shows
that local governments and community leaders can
promote environmental collective action in different ways.
(5) Technology and methods: Including keywords such as
#9spatial econometrics (Wei et al., 2024) and #6bivariate to
bit (Mullan et al., 2011), Wang (2023) demonstrates that
digital technology can provide more effective, rapid and
reliable risk monitoring and forecasting for climate change,
and provide a basis for government decision-making.
Indicates a focus on the application of various technologies
and methods to solve the problem of rural environmental

governance.

In general, the research hotspots of rural environmental
governance in China, as observed in the CNKI and WOS
databases, mainly focus on governance basis, governance object,
and governance process. Although most of the studies in the WOS
database are written by Chinese scholars, they inevitably combine
China’s environmental challenges with international environmental
issues in their research, which leads to differences in research focus.

4.3 Research trend analysis

Large-scale urbanization around the world has brought many
problems to the countryside, including the degradation of farmland
(Barbier and Hochard, 2018), overdevelopment and severe pollution
(Li et al,, 2021), and vulnerability to disasters (Gupta et al., 2021).
Therefore, in developed countries, scholars have paid attention to
rural environmental problems earlier (Vermeer and Frate, 1979).
China, once home to one of the largest rural populations, has been
relatively late to urbanization, but it has developed rapidly, bringing
with it a host of environmental challenges (Bai et al, 2014).
Consequently, rural environmental governance has become a
global issue.

As shown in Figure 13, research on rural environmental
governance in CNKI has undergone three stages: the initial stage
(1993-2004), development stage (2005-2012), and deepening stage
(2013- up to present). In the initial stage, discussions primarily

centred around key topics such as “township enterprises”, “breeding

» <«

industry”, “rural environmental pollution”. During the development
period, environmental concepts such as “new rural construction”,
“ecological civilization” and “rural modernization” were established.
Governance content expanded to include “rural human settlement
environment”, “agricultural ecological environment”, “rural water
environment” and “rural waste management”. Additionally, the
scope of governance subjects broadened to encompass
“government functions”, “public participation” and “farmer
participation.” The deepening period corresponds with the “rural
revitalization” strategy, prioritizing “green development” and

beautiful countryside.”

»

advocating for an “ecological and livable
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It seeks to establish a governance model of “multi-governance,”

emphasizing the PPP model, “collaborative governance,”
“cooperative  governance,” “participatory governance,” and
“holistic ~ governance.”  Theoretical frameworks such as

“evolutionary game”, “two-column model,” “willingness to pay”,
“stakeholder theory” and “theory of planned behaviour” are
employed to broaden the research horizon.

According to Figure 14, research on rural environmental
governance in the Web of Science (WOS) has progressed
through two distinct stages: the initial stage (2001-2010) and the
development stage (2011-2024). The initial stage primarily focused
on the management and protection of the rural environment,
encompassing topics such as “township industries”, “policy
impact”, and “law enforcement efficiency”. In contrast, the
development phase has shifted its focus towards addressing issues

» «

such as “air pollution”, “climate change”, “water pollution”, “carbon

» o«

emissions”, “urbanization”, “ecological civilization”.

Chinese and international studies on China’s rural
environmental governance exhibit a disparity, despite the
majority of authors in WOS who study China’s rural

environmental governance being from China. This phenomenon
primarily arises from the relatively late attention given by Chinese
academia to local rural environmental issues, while international
research has already been established on a large scale. In the 1980s,
the traditional rural functions of western developed countries, which
had undergone earlier urbanization, were transformed into modern
functions such as leisure vacations, consumption, and
2008).

systematically studying changes in agricultural structure (Knickel,

environmental pursuits  (Holmes, Scholars  began
1990), rural community transformation (Halfacree, 1994), rural
residential space transformation (Michon and Mary, 2004), and
rural environmental pollution (Lewis and Mrara, 1986). With the
gradual rise and development of research on rural environmental
governance in China, international attention has shifted towards
issues such as the impact of rural air pollution on the residential
environment (Braun-Fahrlinder et al., 1999), and the remediation
and management of rural residential resources (Rist et al., 2007).
Consequently, when Chinese scholars discuss China’s rural
environmental governance on the international stage, they tend
to focus on the governance of natural resources such as the
atmosphere, water resources, or forests, which are the primary
concerns of the international community. Given the relative lag
in China’s rural environmental governance research, future studies
could benefit from drawing on international theoretical frameworks
and research methods to provide a more comprehensive and
diversified perspective, thereby enhancing its relevance and

internationalization.

4.4 Future development and policy
recommendations

CNKI has generated rich research outcomes on the logic of rural
environmental governance, theoretical interpretations, institutional
innovations, and path construction, providing profound insights
and suggestions for sustainable agricultural development and rural
livelihood

governance in the WOS database, with its unique research

improvement. Research on rural environmental

frontiersin.org


https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2024.1429595

Shen et al.

methods, disciplinary perspectives, and theoretical orientations,
aligns with international research paradigms, thus offering
valuable supplements and references for Chinese scholars. Based
on the current characteristics and hotspots of rural environmental
studies should focus on the

governance research, future

following aspects:

(1) Breaking the boundaries between core leading disciplines
such as environmental science and ecology and other
disciplines, and strengthen interdisciplinary integration.

Nita (2019),

research needs

According  to current  environmental

governance developing countries to
overcome political, economic, social and technical barriers
and make considerable efforts to foster scientific cooperation.
Hence, it is essential to foster cooperation and in-depth
communication among domestic and international scholars
and institutions, to jointly explore solutions for rural
environmental governance issues.

Rural between

development and ecological environmental protection.

areas often face conflicts economic
How to foster a positive interaction between economic
growth and ecological civilization has become a critical
issue of concern among scholars globally (Scharlemann
2020). the

development path of rural areas from the aspects of rural

et al, Future research could explore

revitalization, ~ ecological ~ livability ~and  sustainable
development, to promote coordinated development of the
environment and economy.
Further exploration is needed into environmental governance
models that involve joint participation by the government,
businesses, and the public, with particular emphasis on
achieving public participation. The public, as a significant
stakeholder in environmental governance, plays an essential
role in addressing governmental and market failures and
promoting environmental equity (He et al., 2021). Future
research should discuss how to enhance public environmental
awareness,  strengthen  information  openness and
transparency, strengthen public participation mechanism
and enhance public governance capacity, so as to provide
guidance for realizing the effectiveness of public participation
in environmental governance.
(4) Rural environment encompasses a system involving
production, ecology, and human living conditions. Figures
9, 15A indicate that rural residential environment governance
is not only a research hotspot but also a growing trend. It is
closely related to rural sustainable development and
individual residents’ health. In 2021, the “Five-Year Action
Plan for Rural Living Environment Upgrade (2021-2025)” in
China explicitly stated that future core tasks for improving
rural residential environments include wastewater treatment,
household waste, toilet renovation, and village appearance
enhancement (Wang et al, 2022), providing significant
guidance for future research.
(5) Figure 12 and 16 show that the climate change issues triggered
by the rural environment have become the focus of
international scholars. In view of the fact that China ranks
first in the total global carbon emissions and that rural carbon

emissions account for a large proportion (Zhao et al.,, 2024),
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we should further explore the characteristics and influencing
factors of carbon emissions in rural areas, especially the
impact of agricultural activities and domestic energy
consumption on carbon emissions. At the same time, we
should strengthen the research on the innovation and
application of low-carbon agricultural technology and new
energy to provide scientific basis for reducing rural
carbon emissions.

Based on the above research analysis, to advance rural
environmental governance, this paper proposes the following
policy recommendations:

(1) Incorporate rural environmental governance into the national
overall development strategy, strengthen the top-level design
and planning of rural environmental governance, and
establish
comprehensive environmental governance to ensure well-

short, medium, and long-term goals for
founded governance efforts.

(2) Establish a multi-center governance system, as the single-
center government governance structure is no longer suitable
for addressing complex rural environmental issues. Promote
governance mechanisms involving multiple stakeholders,
including governments, community organizations, and
social capital, to form a more effective environmental
governance network.

(3) Enhance the transparency and accessibility of environmental
that

and governance

information to ensure residents  understand

environmental  policies effectiveness,
thereby enhancing public awareness and participation in
environmental protection.

(4) Under the backdrop of rural ecological revitalization, solidly

advance rural waste and wastewater treatment, and harmless

treatment of livestock and poultry manure. Implement the

“toilet revolution” to increase the rate of rural domestic

wastewater treatment and toilet renovation, improving the

quality of rural residential environments.

(5)

Based on implementing the “dual carbon” concept,

strengthen  technological — innovation, focusing on
transforming agricultural production methods towards
low-carbon practices. Optimize the energy consumption
structure of rural residents and actively promote the
development of clean energy to reduce rural non-point

source pollution.

5 Conclusion

This study conducted a comprehensive analysis of 867 literature
in CNKI and 186 literature in WOS on rural environmental
governance research, utilizing CiteSpace visualization software,
and explored the research characteristics, hot topics, and research
trends in this field.

Compared to existing research, this paper makes breakthroughs
in the selection of research methods and objects. When searching
and evaluating literature, the paper adopts the PRISMA flowchart.
The authors have extensively reviewed the papers on CNKI that use
PRIAMA method, most of which are in the medical field. This
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method is currently underutilized in China and requires further
promotion. Reviews of rural environmental governance in China
found in CNKI and WOS mostly analyze literature from CNKI
alone, neglecting literature from WOS that studies rural
environmental governance in China. However, from an
international perspective, the main flaw of such comparative
studies may lie in potential language and regional biases, as well
as differences in research areas and methods covered by the two
databases. These factors could affect the comprehensiveness and
universality of the research.

The annual volume of papers and journal, the annual
publication volume of major journals and keyword time zone
maps in CNKI and WOS both indicate that the research on
rural environmental governance in China has undergone a rich
and vibrant development process, with the current research still in
a state of warming up. It is expected that this field will remain in a
stage of academic prosperity for a long time to come. However,
research in CNKI started earlier than in WOS, and its growth trend
is faster, indicating that the international academic community’s
attention to rural environmental governance in China still needs to
be enhanced. Therefore, Chinese scholars need to further promote
the internationalization of relevant research outcomes. The co-
occurrence analysis of authors and institutions reveals a multitude
of scholars involved in the research in CNKI, with key figures such
as Du, Y., Yu, F., and Wang, X. leading to the formation of several
teams. However, the overall cooperative relationships are rather
scattered, and a clear core cooperation network has not yet formed.
The main research institutions are concentrated in higher
education institutions, and the degree of cooperation is also
relatively low. In contrast, although much of the research in
WOS comes from China, such as by authors like Liu, P. and
Du, Y., the cooperation network between authors and institutions
is more closely knit. This cooperation model is more conducive to
promoting the exchange and sharing of research technologies and
outcomes, enhancing the impact of the research, and the potential
for sustainable development. The co-occurrence and clustering
analysis of keywords reveals four major focus themes in CNKI
China:

social

regarding rural environmental governance in

environmental issues and pollution management,

participation and  governance  mechanisms, ecological

civilization and  sustainable  development, and rural
revitalization and construction. The research hotspots in WOS,
on the other hand, mainly revolve around policy implementation
and governance mechanisms, environmental issues and resource
management, socio-economic impacts and equity, information
disclosure and community participation, technology and
methods. The identification of research priorities provides a
certain guiding significance for policy formulation and resource
allocation.

The limitations of this study mainly include: First, the analysis
results of Citespace are subject to the selected database and the
keywords used, which may lead to incomplete research results if the
relevant literature is not included in CNKI and WOS. Additionally,
the keywords selected for this study are relatively broad, potentially

overlooking specific aspects of rural environmental governance
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research, such as water environment or solid waste management.
Second, the scientific visualization charts generated by Citespace
largely depend on the interpretation and parameters set by
researchers, and there is a certain subjectivity, which may affect
the understanding and interpretation of the research field. In future
research, by expanding the literature search scope to cover more
specialized areas and employing more specific and diverse keywords,
amore comprehensive research perspective can be achieved, thereby
deepening our understanding of the developmental trends in
this field.
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