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Abstract: The process of urbanization has accelerated economic growth while also presenting social
challenges. Urban renewal is crucial for achieving sustainable urban development, especially by
preserving traditional villages as cultural heritage sites within cities. This study employs Python algo-
rithm programming and visual analysis functions to conduct a bibliometric analysis of 408 research
papers on the preservation of traditional village cultural heritage in urban renewal from 1999 to
2023 in the Web of Science core database. The objective is to examine the historical background,
current status, and future trends in this area. The analysis explores cooperation networks, co-citation
relationships, co-occurrence patterns, and emerging characteristics of research on traditional vil-
lage cultural heritage protection in urban renewal. It focuses on various aspects, such as authors,
institutions, countries, journals, documents, and keywords. The results indicate that the study of
traditional village cultural heritage protection in urban renewal can be divided into three develop-
mental stages. “Sustainable development”, “cultural heritage”, “historic urban landscapes”, and
“rural revitalization” are the research hotspots and future trends in this field. The results of this study
provide a comprehensive overview of the evolution of research hotspots in this field and can help
researchers willing to work in this research area quickly understand the research frontiers and the
general situation.

Keywords: urban renewal; traditional villages; cultural heritage preservation; bibliometric analysis

1. Introduction

Over the past decade, the global urban population has exceeded the rural popula-
tion for the first time, signifying a major milestone in the global urbanization trend. To
foster sustainable urban development and uphold high urbanization standards, there is
a growing demand for the reorganization and enhancement of the built environment in
urban areas. Urban renewal has emerged as a pivotal strategy to bolster sustainable ur-
ban development, attracting considerable attention from researchers, professionals, and
government entities [1–5]. Urban renewal is a multifaceted process that aims to revital-
ize urban areas through improvements in social, economic, physical, and environmental
aspects [6–8]. The discourse on urban renewal often emphasizes the significance of partner-
ships and community empowerment for achieving successful outcomes [9,10]. Atkinson
(1999) examined the construction of partnership and empowerment in British urban re-
newal, emphasizing the role of official documents in guiding community participation [11].
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McDonald et al. (2009) also highlighted the significance of multi-agency and partnership
programs in implementing renewal projects for sustainable communities [12,13]. Rae (2009)
compared international urban renewal strategies to analyze whose interests are prioritized
in these initiatives [13]. The study demonstrated that place and identity play a crucial
role in shaping the meanings and identities associated with regenerated areas. While
urban renewal has gained traction in European countries such as the UK and Turkey,
challenges persist in ensuring project sustainability. Korkmaz et al. (2020) noted the need
for a stronger emphasis on sustainable urban renewal practices, as current initiatives have
not significantly contributed to urban sustainability [14]. This underscores the importance
of continuous research and enhancement in urban renewal practices for long-term positive
impacts on urban areas [15,16].

The preservation of traditional village cultural heritage is becoming an increasingly
important issue in urban renewal [17–19]. Numerous studies have addressed the chal-
lenges and opportunities related to safeguarding the cultural heritage of traditional villages
worldwide [20,21]. Öter (2010) examined the impact of touristification on cultural heritage,
specifically focusing on the marketing of handicrafts to tourists in Turkey. The study
revealed how tourism can influence the identities of traditional villages and their cultural
heritage [22]. Meskell (2013) outlined three critical challenges faced by the UNESCO World
Heritage Convention, emphasizing the need for international cooperation in preserving cul-
tural and natural heritage sites, including traditional villages [23,24]. Radzuan et al. (2015)
investigated incentives for conserving traditional settlements in Japan. The study empha-
sized the importance of public awareness and legal frameworks for protecting cultural
properties, providing valuable insights into residents’ perspectives on heritage conser-
vation [24,25]. Giannakopoulou et al. (2016) examined the attitudes of local residents
and visitors towards conserving architectural heritage in a Greek village. Their research
demonstrated that well-maintained local heritage can enhance tourism development and
yield economic benefits by preserving cultural heritage [26–28]. Li et al. (2020) conducted a
case study evaluating and optimizing traditional dwelling conservation practices in China.
The study focused on the restoration project of Cheng Zhi Hall in Hongcun, emphasizing
the significance of identifying and resolving issues in conservation practices to preserve the
authenticity and sustainability of traditional village architecture [29]. Therefore, research
findings on the protection of traditional village cultural heritage during urban renewal
are increasingly emerging and have gradually become a pivotal issue for the coordinated
development of urban and rural areas and the advancement of human civilization.

Urban renewal is the process of repurposing resources and reconstructing urban
environments to align with the needs of modern urban development [30,31]. Traditional
villages serve as important repositories of historical memory, human ecology, architectural
aesthetics, and social development [32,33]. However, traditional villages, with their unique
historical and cultural significance, are often undervalued during urban renewal efforts,
leading to the alteration or disappearance of these important heritage sites and resulting
in irreversible cultural losses and social issues [34–36]. Traditional villages, as distinctive
rural entities, hold significant historical and cultural meanings and distinctive attributes
that play crucial roles in rural–urban development [37].

2. Research Gap

Existing research has explored the safeguarding of cultural heritage in traditional
villages during urban renewal from various perspectives, including community involve-
ment, government policies, and the delicate balance between economic gains and cultural
preservation [38–41]. These studies underscore the importance of empowering and en-
gaging communities to improve the social acceptance and sustainability of preserving
traditional village cultural heritage [42]. Moreover, the implementation of protection
standards, financial incentives, and legal frameworks ensures a harmonious coexistence
between development and preservation [43]. The integration of traditional village restora-
tion with tourism development not only safeguards cultural heritage but also fosters local
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economic growth [44]. Despite the macro perspective provided by studies such as “A
Comprehensive Bibliometric Analysis of Urban Renewal Research during 2012–2022” [45]
and their broader exploration of urban renewal content and practices, there remains a
lack of theoretical discourse specifically focusing on the protection of cultural heritage in
traditional villages within urban renewal. The protection of cultural heritage in traditional
villages has emerged as a key concern in urban renewal efforts. To address this research
gap, the study utilized Python programming in PyCharm Community Edition version
2023.1 (JetBrains) and network analysis tools to visually analyze the literature on cultural
heritage protection in traditional villages during urban renewal.

Python offers superior data processing and visualization capabilities compared to
bibliometric visualization software such as Citespace [46]. It allows for the customization
of complex network analysis and graphic generation algorithms to effectively showcase in-
formation within literature data [47]. This enhances data processing efficiency and visually
presents analysis results through charts, improving transparency and interpretability [48].
By filtering cutting-edge articles, analyzing research trends and hotspots, and examining
collaboration relationships, co-citations, and keywords, we can gain a deeper understand-
ing of the current status, development trends, and key areas of traditional village cultural
heritage protection in urban renewal.

Purpose of the Study

This study will use Python as the analytical tool to conduct cooperation, co-citation,
and keyword co-occurrence analyses on reference literature related to the preservation of
traditional village cultural heritage in urban renewal. The specific objectives are as follows:

• Identify the main research forces in the field of protecting traditional village cultural
heritage in urban renewal at the individual, institutional, and national levels.

• Determine the distribution of core journals relevant to research on the protection of
traditional village cultural heritage in urban renewal.

• Distinguish the main research topics in the field of protecting traditional village
cultural heritage in urban renewal and explore their knowledge structure.

• Detect the research hotspots and frontiers in the field of protecting traditional village
cultural heritage in urban renewal.

3. Research Methods
3.1. Data Collection

The Web of Science (WoS) is widely recognized as a prestigious tool for indexing scien-
tific literature, offering valuable insights into various fields of scientific and technological
research [49]. It is commonly utilized as a reliable data source for bibliometric analyses [50].
The research data for this study were primarily sourced from the Web of Science Core
Collection database, focusing on the theme of “protection of cultural heritage of traditional
villages in urban renewal”. Our search strategy focused on four main aspects—“urban
renewal”, “traditional villages”, “cultural heritage”, and “conservation”—which were used
as subject terms. To ensure a comprehensive search for keywords with similar meanings,
we expanded the expressions of these four components, as shown in Table 1. The four cate-
gories were connected using “AND”, while terms within each category were linked with
“OR”. Searches were conducted in the Science Citation Index Expanded (SCI-EXPANDED),
Social Sciences Citation Index (SSCI), and Conference Proceedings Citation Index—Science
(CPCI-S) within the Web of Science core database, yielding a total of 601 articles. Fur-
thermore, searches in the Conference Proceedings Citation Index—Social Science and
Humanities (CPCI-SSH) produced an additional 205 articles, bringing the total count to
806 articles. The search was limited to articles published in English between 1999 and 2023.

Following the aforementioned search strategy, after data cleaning (standardizing
formats, removing blanks, and removing duplicates), 408 articles were obtained from the
806 articles in the Web of Science core database (as of 14 September 2023). These were
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saved in plain text file formats (CSV and TXT), including complete bibliographic records
and references. The selection process is illustrated in Figure 1.

Table 1. Search keywords.

Topic Search Terms

Urban renewal

urban renewal OR urban regeneration OR urban revitalization OR urban reconstruction OR urban revival OR
urban renovation OR urban transformation OR urban innovation OR urban improvement OR urban
renaissance OR city renewal OR city regeneration OR city revitalization OR city reconstruction OR city revival
OR city renovation OR city transformation OR city innovation OR city improvement OR city renaissance

Traditional
village

traditional village OR historic village OR cultural village OR ancient village OR folk village OR old village OR
historic site OR cultural heritage OR old architecture OR old scenery OR folk art OR folk custom OR rural
village OR old dwelling OR old street

Cultural heritage

cultural heritage OR cultural relic OR cultural site OR cultural object OR cultural remains OR cultural wealth
OR cultural resource OR cultural asset OR historical relic OR historical site OR historical object OR historical
remains OR cultural inheritance OR cultural essence OR cultural treasure OR historical mark OR historical
witness OR historical landmark OR historical footprint OR historical work OR historical masterpiece OR
historical imprint OR historical fragment

Protection conservation OR maintenance OR preservation OR protection OR retention
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3.2. Data Analysis

Bibliometrics is a discipline that utilizes statistical and mathematical tools to quantita-
tively analyze literature information, focusing on evaluating the quantity, quality, impact,
and interrelationships of scientific research outputs [51]. It is an efficient method for search-
ing, mining, analyzing, and summarizing large-scale data, utilizing modern big data and
computer technologies to present analysis results in clear and concise visual knowledge
graphs [52]. This enables detailed insights into quantitative information related to publica-
tions, authors, journals, countries, institutions, cited references, keywords, and more [53].
The advancement of bibliometrics provides valuable data support for academic research
and research management, facilitating the development and management of scientific
research [54].

Python, a high-level programming language known for its readability and scien-
tific computing libraries, is widely used in bibliometric studies due to its scalability and
conciseness [55]. Social network analysis and graph theory are common techniques in this
research field, addressing topics like academic collaboration and disciplinary evolution [56].
Python excels in network data processing and analysis with libraries like NetworkX, en-
abling tasks such as computing centrality metrics and community structures. Additionally,



Buildings 2024, 14, 1362 5 of 22

Python provides visualization tools like Matplotlib to graphically represent network struc-
tures, showing node characteristics and dynamic changes. Overall, Python is crucial in
bibliometric research, offering strong capabilities in social network analysis and graph theory
to assist researchers in handling and analyzing complex data effectively [57]. Researchers
can take advantage of Python’s capabilities to process and analyze web data more efficiently,
thereby contributing to the development and innovation of the bibliometrics field [58].

4. Results
4.1. Cooperation Relationship Analysis

Collaborative paper writing is a crucial aspect of scientific cooperation, which en-
compasses collaborations at various levels—individual, institutional, and national [59]. By
conducting collaborative writing analysis, we can delve into the status and roles of authors
across different levels of collaboration networks, namely, micro, meso, and macro. This
analysis allows us to identify outstanding researchers in the global realm of urban renewal
for the preservation of cultural heritage in traditional villages [60].

4.1.1. Author Collaboration Analysis

Author collaboration analysis is a valuable approach for assessing the research pro-
ductivity and collaboration level of key authors within a specific research domain [61].
In Figure 2, the academic collaboration network among authors is depicted, which was
created by considering the analysis units, setting thresholds, and excluding isolated nodes.
The size of the nodes corresponds to the number of publications, with larger nodes repre-
senting more publications, while the line thickness between nodes indicates the frequency
of collaboration on papers.

Buildings 2024, 14, x FOR PEER REVIEW 5 of 23 
 

Python, a high-level programming language known for its readability and scientific 

computing libraries, is widely used in bibliometric studies due to its scalability and con-

ciseness [55]. Social network analysis and graph theory are common techniques in this 

research field, addressing topics like academic collaboration and disciplinary evolution 

[56]. Python excels in network data processing and analysis with libraries like NetworkX, 

enabling tasks such as computing centrality metrics and community structures. Addition-

ally, Python provides visualization tools like Matplotlib to graphically represent network 

structures, showing node characteristics and dynamic changes. Overall, Python is crucial 

in bibliometric research, offering strong capabilities in social network analysis and graph 

theory to assist researchers in handling and analyzing complex data effectively [57]. Re-

searchers can take advantage of Python’s capabilities to process and analyze web data 

more efficiently, thereby contributing to the development and innovation of the biblio-

metrics field [58]. 

4. Results 

4.1. Cooperation Relationship Analysis 

Collaborative paper writing is a crucial aspect of scientific cooperation, which en-

compasses collaborations at various levels—individual, institutional, and national [59]. By 

conducting collaborative writing analysis, we can delve into the status and roles of au-

thors across different levels of collaboration networks, namely, micro, meso, and macro. 

This analysis allows us to identify outstanding researchers in the global realm of urban 

renewal for the preservation of cultural heritage in traditional villages [60]. 

4.1.1. Author Collaboration Analysis 

Author collaboration analysis is a valuable approach for assessing the research 

productivity and collaboration level of key authors within a specific research domain [61]. 

In Figure 2, the academic collaboration network among authors is depicted, which was 

created by considering the analysis units, setting thresholds, and excluding isolated 

nodes. The size of the nodes corresponds to the number of publications, with larger nodes 

representing more publications, while the line thickness between nodes indicates the fre-

quency of collaboration on papers. 

 

Figure 2. Author collaboration network. 

In the Web of Science core database, a total of 1238 authors are involved in research-

ing urban renewal for the preservation of cultural heritage in traditional villages, forming 

Figure 2. Author collaboration network.

In the Web of Science core database, a total of 1238 authors are involved in researching
urban renewal for the preservation of cultural heritage in traditional villages, forming
2193 collaborative relationships. The network has an overall density of 0.0029. To ensure
high cohesion and low coupling within the author group, the Louvain algorithm was
utilized to detect and group nodes in the collaboration network, aiming to maximize
modularity [62]. Figure 2 illustrates authors who have published at least one paper, show-
ing several isolated subnetworks where authors tend to collaborate in small teams with
limited communication. The largest research team, led by Muriel Figueroa Jesus and in-
cluding Guzzon Filippo, consists of 18 nodes, while the second-largest subnetwork, with
15 researchers, includes Rodriguez Gonzalvez Pablo. Other subnetworks involve smaller
teams with fewer publications. Overall, the connectivity density in the author collaboration
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network is low, with relatively isolated nodes, indicating that academic collaboration in
this field is still developing, characterized by few collaborative relationships and weak
efforts [63]. This suggests an “overall dispersion with limited concentration” characteristic,
indicating that large-scale collaboration patterns have yet to fully emerge.

In the Web of Science core database, researchers generally participate in small group
research with limited collaboration and communication among teams. The top ten most
prolific authors represent three countries—China, Spain, and Italy—showcasing a di-
verse distribution.

4.1.2. Institutional Collaboration Analysis

Institutional collaboration network analysis effectively demonstrates collaboration
patterns among research institutions, revealing the network structure and predicting col-
laboration trends [64]. The NetworkX function library in Python was utilized with the
Louvain algorithm to detect and identify nodes, grouping them into graphs that represent
collaboration clusters. Figure 3 illustrates academic collaboration relationships in urban
renewal for the preservation of cultural heritage in traditional villages. The node size
reflects publication volume, while the line width indicates collaboration frequency.
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In the analysis of institutional collaboration networks in research on urban renewal
for the preservation of cultural heritage in traditional villages, using the Web of Science
core database, 451 institutions were identified, forming 404 collaborative relationships.
The network’s overall density is 0.0040, with an average clustering coefficient of 0.3347 for
nodes. Notably, institutions with more than three publications are emphasized. The collab-
oration network in this field highlights a core group of institutions, with Peking University,
Tongji University, and the National Research Council of Italy (CNR) at its focal points.
Peking University anchors the largest collaboration group, involving 22 institutions and
contributing to 13.73% of total publications. These institutions maintain direct connections
with each other, fostering a closely knit collaboration network.

The network analysis revealed that only 0.40% of the potential connections among
institutional nodes are actually established, indicating a lack of collaboration both between
different institutional groups and within internal subnetworks. This highlights the need
for stronger collaborative efforts. Among the 451 collaborating institutions, 80.49% are
universities, 5.54% are research institutions, and 13.97% are enterprises. This distribution
indicates a global research emphasis on universities, with research institutes and enterprises
playing supporting roles in the study of urban renewal to preserve cultural heritage in
traditional villages.
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4.1.3. National Collaboration Analysis

The national collaboration network diagram of articles focusing on urban renewal
for the preservation of cultural heritage in traditional villages within the Web of Science
core database is illustrated in Figure 4. This diagram visually represents the collaborative
relationships in research on this topic across various countries. Each node in the diagram
represents a country, with the size of the node reflecting the number of articles produced
by that country. The thickness of the links connecting the nodes indicates the level of
collaboration between countries. The network consists of 69 nodes and 92 links, with
a density of 0.0392. The nodes are distributed across six continents, including notable
countries such as the People’s Republic of China, the USA, Brazil, Italy, Australia, and
Egypt [65]. Overall, the collaboration network demonstrates a high level of cooperation
among the 69 countries involved.
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Table 2 presents the top 10 countries with the highest number of articles on urban
renewal for the conservation of cultural heritage in traditional villages within the Web of
Science core database. The People’s Republic of China leads with 130 publications, followed
by Italy (85), Spain (35), England (32), and the USA (22). A detailed analysis revealed that
China surpasses other countries in articles focusing on urban renewal for cultural heritage
preservation in traditional villages. This is attributed to substantial government funding
and specialized laboratories at various levels—national, provincial, municipal, institutional,
and corporate.

Table 2. Statistical chart of national cooperation relations.

Rank Countries Counts Betweenness Centrality Start Year End Year

1 Peoples R China 130 0.1376 2006 2023
2 Italy 85 0.1426 2009 2023
3 Spain 35 0.1191 2005 2023
4 England 32 0.1333 1999 2023
5 USA 22 0.0445 2002 2023
6 Turkey 17 0.0012 2006 2023
7 Poland 14 0.0059 2015 2023
8 Australia 13 0.0043 2011 2023
9 Singapore 10 0.0031 2010 2023

10 Japan 7 0.0161 2006 2023
11 Germany 7 0.0169 2016 2023
12 South Korea 6 0.0068 2015 2023
13 Greece 6 0.0000 2015 2023
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Table 2. Cont.

Rank Countries Counts Betweenness Centrality Start Year End Year

14 France 6 0.0087 2010 2022
15 Lithuania 5 0.0000 2013 2022
16 Croatia 5 0.0364 2010 2022
17 Portugal 5 0.0000 2019 2023
18 Belgium 4 0.0000 2009 2022
19 Israel 4 0.0000 2005 2018
20 New Zealand 4 0.0000 2013 2020
21 Russia 4 0.0000 2015 2021
22 Serbia 4 0.0000 2015 2022
23 Iran 4 0.0671 2020 2023
24 Romania 4 0.0122 2020 2023
25 Netherlands 3 0.0000 2016 2021
26 Jordan 3 0.0000 2010 2023
27 Brazil 3 0.0000 2012 2018
28 Switzerland 3 0.0247 2016 2023
29 India 3 0.0000 2009 2020
30 Malaysia 3 0.0000 2013 2020
31 Canada 3 0.0000 2013 2023
32 Qatar 3 0.0000 2019 2023
33 Norway 3 0.0000 2013 2021
34 Austria 3 0.0000 2020 2021
35 Herceg 2 0.0000 2020 2022
36 Cyprus 2 0.0000 2019 2023
37 Indonesia 2 0.0000 2016 2020
38 Slovakia 2 0.0000 2016 2022
39 UArab Emirates 2 0.0000 2010 2019
40 Egypt 2 0.0000 2011 2019
41 Mexico 2 0.0720 2021 2021
42 Kazakhstan 2 0.0531 2022 2022
43 Montenegro 2 0.0185 2020 2022
44 Chile 1 0.0000 2022 2022
45 South Africa 1 0.0000 2019 2019
46 Latvia 1 0.0000 2014 2014
47 Iraq 1 0.0000 2020 2020
48 Colombia 1 0.0000 2021 2021
49 Bolivia 1 0.0000 2021 2021
50 Peru 1 0.0000 2021 2021
51 Ecuador 1 0.0000 2021 2021
52 Hungary 1 0.0000 2021 2021
53 Nepal 1 0.0000 2023 2023
54 Denmark 1 0.0000 2021 2021
55 Finland 1 0.0000 2023 2023
56 Liberia 1 0.0000 2023 2023
57 Cuba 1 0.0000 2016 2016
58 Nigeria 1 0.0000 2023 2023
59 Estonia 1 0.0000 2018 2018
60 Macedonia 1 0.0000 2018 2018
61 Saudi Arabia 1 0.0000 2022 2022
62 Palestine 1 0.0000 2021 2021
63 Slovenia 1 0.0000 2021 2021
64 Kyrgyzstan 1 0.0000 2022 2022
65 Uzbekistan 1 0.0000 2022 2022
66 Kenya 1 0.0000 2022 2022
67 Pakistan 1 0.0000 2023 2023
68 Lebanon 1 0.0000 2019 2019
69 Malta 1 0.0000 2014 2014
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Additionally, China ranks second in betweenness centrality, highlighting its significant
role in network stability. On the other hand, Turkey stands out for its high article output
but low betweenness centrality, indicating a gap between its research productivity and
network centrality. This suggests that Turkey is actively conducting research due to its
strong research institutions, abundant resources, and sustained investment in scientific
research related to urban renewal and cultural heritage preservation. However, limited
scientific collaboration with other nations may be due to focused research activities, a lack
of partnerships, or factors such as language, culture, and geography. Despite productivity
in research output, these countries may face challenges in global scientific cooperation due
to their relative isolation in the research network [66]. To enhance the international scientific
collaboration network of these countries, proactive measures should be taken to promote
scientific cooperation, engage in international projects and collaborative research, and
strengthen the development of platforms for international exchange and cooperation [67].
These actions will help strengthen their influence in the global scientific community, leading
to increased cooperation opportunities and resource sharing.

In recent years, the rapid development of urban and rural planning design, tourism
development, creative industries, and community construction has sparked growing re-
search interest in urban renewal to preserve cultural heritage in traditional villages. Italy,
China, the United Kingdom, Spain, and Mexico are key players in maintaining the network
of urban renewal for cultural heritage preservation. China stands out for its abundant
output of research papers in this field, supported by strong government funding and
laboratory resources.

4.2. Analysis of Co-Citation

Co-citation analysis is a method that utilizes reference lists from documents to assess
the similarity or relevance between multiple documents [68]. This analysis can visually
map out the structure of scientific fields, monitor their developmental trends, and evaluate
the level of interdisciplinary collaboration across various disciplines [69]. As a result, co-
citation analysis offers insights into the structure and connections within scientific research
by examining journals, documents, and authors [70].

4.2.1. Journal Co-Citation Analysis

Journal co-citation analysis is a method that utilizes reference lists of documents to
assess the similarity or relevance between different journals. When at least one article from
two journals is cited by the same article, they are considered co-cited [71]. This analysis
can provide insight into the structure and development of academic fields, where scholarly
journals play a crucial role in scientific communication [72]. For this particular study, we
extracted 2666 journals related to urban renewal and traditional village cultural heritage
conservation from the Web of Science Core Collection database. By creating a journal
co-citation network, we identified 5319 directed edges with a network density of 0.0007.
The total number of citations for all journals in the network amounted to 6821, including
214 self-citations and 6607 citations from other journals.

A co-citation network graph was created using the NetworkX library in Python to
analyze academic journals related to urban renewal and the conservation of traditional
village cultural heritage, as shown in Figure 5. The graph visualizes journals as nodes,
where the size of each node reflects the frequency of citations. Only journals cited more than
20 times are displayed, with labels showing their names. The edges represent co-citation
relationships, with the thickness of the edge indicating frequency. Larger nodes and thicker
edges suggest higher importance and citation frequencies [73]. The arrow indicates the di-
rection of citation; A points to B, meaning that journal A cites journal B. “Sustainability-Basel”
emerges as the most cited journal, with a total of 133 citations, including 56 self-citations
and 77 from other journals. This journal is co-cited by 1008 journals, most frequently
with “Cities” (25 times), and it cites 32 different journals, with “Land-Basel” being the most
cited (14 times). This study conducted cluster analysis on academic journals, identifying
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15 clusters with a silhouette coefficient of 0.8231 [74]. This was achieved by creating fea-
ture value vectors of journal keywords using the LLR algorithm, calculating similarity
with cosine correlation coefficients, and applying the K-means method for clustering. The
graph displays journals from two distinct categories. For example, “Sustainability-Basel”
is categorized under #14, focusing on sustainable urban development, cultural heritage
management, and related topics. Conversely, “Landscape Res” is classified as number 3,
emphasizing urban renewal, sustainable development, and heritage conservation.
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Journal co-citation analysis is a method used to assess the internal structure and
dissemination of knowledge within academic fields [75]. This study concentrated on urban
renewal and the preservation of traditional village cultural heritage, utilizing this method
to analyze pertinent literature. The findings suggest that this subject encompasses the
interdisciplinary intersection of architecture and history, showcasing significant academic
impact and research engagement. By scrutinizing the cited journals, the research uncovered
the principal professional publications in this area, along with their citation distribution
patterns and biases, offering scholars valuable insights into the academic framework
and communication dynamics of this domain. This promotes collaborative ventures and
advancements between architecture and history.

4.2.2. Literature Co-Citation Analysis

Literature plays a vital role in disseminating knowledge. This study focused on
analyzing a selection of research works to create a co-citation network with the goal of
investigating the academic structure and trends in a specific field [76]. By utilizing the
NetworkX library in Python, a network graph was generated, with nodes representing cited
literature. The top 50 nodes, ranked by citation frequency, were annotated with the first
author and publication year. The edges in Figure 6 illustrate the co-citation relationships
among the literature nodes, with node size and edge thickness indicating the frequency of
citations and co-citations [77]. The arrow indicates the direction of citation. A pointing to B
means that the article published by author A cites the article by author B.

A thematic clustering analysis was conducted on the literature related to the protection
of traditional village cultural heritage in urban renewal. The study identified 8828 articles
in the Web of Science (WoS) core database and their references, which were categorized into
15 clusters with a silhouette coefficient of 0.9627. Figure 6 illustrates the different clusters
of literature, with a total of seven distinct research themes identified. The clustering of
literature themes was ranked based on the citation frequency of the most cited articles
in each cluster [78]. The top two clusters are as follows: Cluster #7, with characteris-
tic keywords such as sustainable development, urban renewal, urban regeneration, and
cultural heritage. Representative literature includes the article “Built Cultural Heritage
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and Sustainable Urban Development” by Tweed C (2007) in the journal “Landscape” and
“Measuring Links between Cultural Heritage Management and Sustainable Urban Devel-
opment: An Overview of Global Monitoring Tools” by Guzman PC (2017) in the journal
“Cities”. Cluster #11 features characteristic keywords such as cultural heritage, sustainable
development, industrial heritage, sustainability, China, adaptive reuse, urban heritage,
urban regeneration, and literature review. Representative literature includes the article
“Measure for Measure: Evaluating the Evidence of Culture’s Contribution to Regeneration”
by Evans G. (2005) in “Urban Studies”, as well as two articles by Landorf C. (2009): “A
Framework for Sustainable Heritage Management: A Study of UK Industrial Heritage Sites”
and “Managing for Sustainable Tourism: A Review of Six Cultural World Heritage Sites”.
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The analysis suggests that the preservation of traditional village cultural heritage in
urban renewal is an evolving concept. Co-citation analysis assists experts and scholars in
identifying highly cited and influential research articles while also offering insights into the
fundamental knowledge of research areas such as sustainable development, urban renewal,
urban regeneration, and cultural heritage [79].

4.2.3. Author Co-Citation Analysis

Author co-citation analysis not only reveals the distribution of highly cited authors
within a specific field, identifying influential authors, but also provides insights into
research themes and the disciplinary distribution of peer authors through co-citation
networks [80]. In this study, a directed network graph of co-cited authors in the field of
urban renewal for the protection of traditional village cultural heritage was created using
the NetworkX database in Python. A total of 7322 authors from selected literature and
their references were included, establishing 9190 co-citation relationships among authors,
resulting in 9285 citations. The overall network density was calculated to be 0.0002.

Cluster analysis was conducted on authors who published articles related to urban
renewal for the protection of traditional village cultural heritage in the Web of Science
(WoS) core database. Setting the total number of clusters to 15 resulted in a silhouette
coefficient of 0.9406, indicating a reasonable partitioning of the literature. The analysis
focused on the top 100 nodes and visualized a directed graph of co-cited authors, as shown
in Figure 7. Each node in the figure represents an author, with the node size reflecting
the number of citations received [81]. The edges show co-citation relationships among
authors, with colors representing clusters where nodes of the same color belong to the same
cluster [82]. The arrow indicates the direction of citation. A pointing to B means that the
article published by author A cites the article by author B.
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The study identified three clusters labeled as #5, #10, and #14. By ranking these
clusters based on the citation count of the most cited author in each, the research focused
on analyzing the top two clusters [83]. Cluster #10 was ranked first, with the most cited
author being Yung E.H.K., whose research interests encompass cultural heritage, urban
regeneration, industrial heritage, sustainable development, remote sensing, conservation,
and heritage conservation. Yung E.H.K. primarily focuses on urban renewal to preserve
traditional village cultural heritage. Cluster #14 was ranked second, with the most cited
author being Bullen P.A. His research interests include cultural heritage, China, literature
review, urban regeneration, sustainability, industrial heritage, sustainable development,
conservation, and heritage conservation. Bullen P.A. also focuses on urban renewal to
preserve traditional village cultural heritage. In terms of citation count, Yung E.H.K.’s
papers ranked first with 27 co-citations by journals like “Buildings-Basel” from 2014 to
2023, averaging 2.7 citations annually. Citing authors belonged to clusters #0, #1, #2, #3,
#4, #5, #8, #9, #10, #11, #13, and #14, with cluster #14 authors citing the most. Retti V.’s
papers ranked second with 18 co-citations by journals such as “Energies” from 2016 to 2023,
averaging 2.2 citations annually. Citing authors were from clusters #0, #1, #4, #5, #7, #10,
#11, and #14, with authors from cluster #14 citing the most. Ed C.’s papers ranked third
with 16 co-citations by journals such as “Energies” from 2014 to 2023, averaging 1.6 citations
annually. Citing authors were from clusters #1, #4, #6, #10, #12, and #14, with authors
from cluster #10 citing the most. These findings greatly contribute to urban renewal by
preserving traditional village cultural heritage.

Author co-citation analysis is a valuable method for assessing the academic impact of
authors, identifying experts, pinpointing research focal points, evaluating research quality,
and filtering literature. Through examining citation data, one can understand authors’
standing and recognition in the academic sphere, recognize leading figures in the urban
renewal field concerning traditional village cultural heritage preservation, reveal cutting-
edge research areas and directions, assess the academic importance of research results, and
aid in literature selection and information retrieval. This method has profound implications
for academic research and fostering collaboration [84].

4.3. Keyword Analysis
4.3.1. Keyword Co-Occurrence Analysis

Keywords play a crucial role in academic literature, encapsulating the essence of the
documents. Analyzing keyword co-occurrence networks can reveal research trends, with
frequently appearing keywords indicating the forefront of research [85]. This study uti-
lized Python’s Networkx function to conduct keyword co-occurrence analysis on literature
related to the preservation of traditional village cultural heritage in urban renewal. The re-
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sulting keyword co-occurrence network, as illustrated in Figure 8, involved 1455 keywords
and 4768 connections, with a filtering threshold of 2. Each node in the network represents a
keyword, and the size of the node reflects its frequency of occurrence. Larger nodes signify
higher frequencies. The betweenness centrality of a node measures its importance as a
mediator within the network. Nodes with more connections exhibit stronger centrality.
In Figure 8, the node representing “cultural heritage” stands out as the largest, with a
betweenness centrality of 0.28, highlighting its substantial co-occurrence weight and crucial
role in the network. “Conservation” (betweenness centrality of 0.09) and “sustainable
development” (betweenness centrality of 0.06) follow in importance, spanning the research
timeline and connecting to various research directions.
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As shown in Table 3, this study sorted keywords based on their co-occurrence weight
and applied Zipf’s law to determine research hotspots. The critical value for identifying
hotspot keyword frequency was calculated using the formula M = 0.749N1/2

max, where M
represents the lower bound for hotspot frequency and Nmax is the highest occurrence
frequency. With Nmax set at 54, M was calculated as 5.50, indicating that keywords with
frequencies above 5.50 are considered research hotspots [86]. Therefore, the identified
research hotspots in urban renewal and traditional village cultural heritage include cultural
heritage conservation, sustainable development, sustainability, urban regeneration, heritage
preservation, adaptive reuse, heritage conservation, industrial heritage, and urban renewal.

Table 3. Keyword co-occurrence statistics table.

Rank Keyword Weight Count Weight per Count Start Year End Year Centrality Cluster
Label

1 cultural heritage 278 54 5.15 2004 2023 0.28 18
2 conservation 96 20 4.80 2005 2023 0.09 20

3 sustainable
development 93 18 5.17 2013 2023 0.06 7

4 sustainability 89 17 5.24 2014 2023 0.05 19
5 urban regeneration 86 19 4.53 2011 2023 0.06 4
6 heritage 74 15 4.93 1999 2022 0.05 6
7 adaptive reuse 67 13 5.15 2014 2023 0.03 15

8 heritage
conservation 57 12 4.75 2017 2023 0.04 20

9 industrial heritage 50 11 4.55 2009 2023 0.03 6
10 urban renewal 48 11 4.36 2014 2023 0.02 3
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4.3.2. Keyword Emergence Analysis

Keyword burst analysis is a text mining technique that identifies keywords with
significantly increased frequency in a text, reflecting the dynamic changes, trend evolution,
and frontier hotspots in a research field [87]. In this study, the Kleinberg algorithm, based on
the hidden Markov model, was utilized to conduct keyword burst analysis. This algorithm
considers the ranking changes of keywords in different time periods as a state transition
process, enabling the identification of burst keywords, their burst time range, and intensity.
The Kleinberg algorithm relies on three key parameters: the minimum duration of bursts
(t), the multiplicative distance between states (s), and the difficulty of state transitions (γ).
These parameters play a crucial role in influencing the results and sensitivity of keyword
burst analysis [88].

Based on the Kleinberg algorithm, Figure 9 illustrates the results of keyword burst
analysis in the research field of urban renewal and preservation of traditional village
cultural heritage from 1999 to 2023. The parameters used are as follows: a minimum burst
duration of 2 years (t), indicating the selection of keywords with bursts lasting more than
2 years; a multiplicative distance between states of 1.2 (s), indicating significant changes in
keyword rankings across different time periods; and a state transition difficulty of 0.28 (γ),
suggesting relatively easy transitions of keywords to higher states. Blue indicates the
occurrence of the keyword from the beginning to the end. Red indicates that the keyword
is at its peak research period and has high research interest. In Figure 9, the red area
represents the duration of keyword bursts lasting more than 2 years, indicating keywords
with significantly increased frequencies for at least two consecutive years. The blue area
represents the time span during which keywords appear in the dataset. The data on the
right side of the figure indicate burst strength, with higher values reflecting greater research
intensity on the respective keywords. The keyword burst analysis histogram reveals that
research on urban renewal and the preservation of traditional village cultural heritage can
be categorized into three stages.
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The initial phase of research on urban renewal and the preservation of traditional
village cultural heritage, spanning from 1999 to 2016, served as a foundation for subsequent
studies. During this period, “cultural heritage” emerged as a key focus, with scholars like
Ipekoglu B1 highlighting its importance in understanding and promoting urban renewal
and preservation efforts [17]. Research in this area aims to recognize the value of cultural
heritage, explore conservation methods, address challenges, and offer guidance for sustain-
able development [40]. The MCLAREN AE2 further underscores the role of conservation
in enhancing cultural diversity, social cohesion, and creativity within urban environments,
ultimately driving cultural innovation and economic growth [89].
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During the second stage of research between 2016 and 2020, there was a shift in focus
towards urban renewal and the preservation of traditional village cultural heritage. Key
areas of study included sustainability, GIS technology, urban regeneration, historic center
preservation, values, frameworks, stakeholders, and heritage conservation. This period
marked a shift from individual research on urban renewal and traditional village preserva-
tion to more comprehensive studies that integrated various perspectives, methodologies,
and applications [90]. Traditional villages, as significant bearers of historical culture, are
recognized as important resources in the field of architecture [91]. The challenge of preserv-
ing traditional village cultural heritage during urban renewal while balancing historical
authenticity with modern functional needs, became a major focal point. The intersection of
architecture and history offers diverse analytical perspectives, providing scientific theories
and methodological support for urban renewal through the exploration of aspects such
as the formation, development, evolution, and value of traditional villages [92]. Conse-
quently, research on urban renewal and traditional village cultural heritage within the
context of architecture and history garnered considerable attention. Scholars in this field
approached research from various perspectives, such as sustainability, GIS technology,
urban regeneration, historic core preservation, value research, framework studies, stake-
holder engagement, and heritage conservation [93]. These studies not only addressed
the sustainability of urban materials and environmental aspects but also highlighted the
cultural and social sustainability of traditional villages [94]. The research emphasized
the significant cultural value of traditional villages, proposing sustainability charters and
objectives to guide urban renewal [95]. GIS technology plays a key role in planning and
conserving traditional village cultural heritage by analyzing and visualizing geographic
information [96]. Research encompassed heritage regeneration, sustainable urban renewal,
and culture-led renewal, offering both theoretical and practical insights for urban sus-
tainable development [78]. Special attention was given to historic core areas to promote
sustainable development and cultural inheritance through protection, enhancement, and
regeneration strategies [97]. Decision-makers were aided by the development of multi-
criteria assessment frameworks and performance-based frameworks to understand various
schemes and formulate strategies in alignment with sustainable development goals [98].
Research on stakeholder interactions facilitated cooperation and communication among
diverse parties, fostering consensus for coordinated and sustainable urban renewal and
cultural heritage protection [99]. In conclusion, the research and practices in urban re-
newal and preservation of traditional village cultural heritage strongly supported urban
sustainable development and the inheritance and protection of cultural heritage [100].

During the third stage, from 2020 to 2023, there was a significant advancement in
research on urban renewal and the preservation of traditional village cultural heritage.
Keywords such as historic urban landscape, energy efficiency, historic buildings, adap-
tive reuse, survey, photogrammetry, conservation planning, sustainable development,
circular economy, revitalization, resilience, rural revitalization, influencing factors, and
earthquakes emerged as prominent research areas during this period [101]. Particularly at
the intersection of architecture and history, there was a growing focus on urban renewal
and the preservation of traditional cultural heritage. This field emphasized landscape
assessment, risk analysis, and the application of landscape metrics and archaeological meth-
ods to preserve the cultural value of historical cities and enhance overall experiences [102].
Additionally, energy efficiency research became essential, involving sustainable energy
planning and energy-saving strategies to optimize energy use in traditional buildings
while safeguarding cultural heritage [103]. The utilization of non-destructive testing and
measurement technologies, digital photogrammetry techniques, and the advancement of
urban planning and community resilience strategies all contributed to the advancement of
urban renewal and cultural heritage preservation [104]. Ultimately, by analyzing driving
and attracting forces, as well as studying the impacts of natural disasters such as earth-
quakes, we can establish a scientific foundation for urban renewal and cultural heritage
preservation, thereby achieving sustainable development.
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5. Discussion

This article presents a comprehensive bibliometric analysis of literature concerning the
safeguarding of cultural heritage in traditional villages during urban renewal. It involved
searching and collecting literature from 1999 to 2023 related to this topic from the Web of
Science (WoS) Core Collection database and processing the data using Python program-
ming and network analysis tools. By examining collaboration relationships, co-citation
analysis, keyword co-occurrence, and emergent trends, this study delved deeply into the
developmental trajectory, research hotspots, and evolving trends in the field of cultural
heritage protection in traditional villages amidst urban renewal. Some key findings of the
study are as follows:

(1) The analysis of collaboration relationships reveals that researchers tend to work in
small groups with limited cooperation and communication between different teams.
The authors with the highest number of published articles are from various countries,
including China, Spain, and Italy. In the study of protecting traditional village cultural
heritage during urban renewal, there is no significant clustering of cooperation among
research institutions. Research is mainly concentrated in universities and research
institutions. The top three institutions in terms of the number of published articles are
Tongji University (eight articles), the University of Hong Kong (eight articles), and
Hong Kong Polytechnic University (seven articles). Countries such as Italy, China,
the UK, Spain, and Mexico play critical roles in international cooperation to preserve
traditional village cultural heritage during urban renewal projects.

(2) Research on preserving traditional village cultural heritage during urban renewal
spans various disciplines. Noteworthy researchers such as Wang Fang, Chan Edwin
H.W., Trivino Tarradas Paula, Jim C.Y., and Cantatore Elena have made significant
contributions to this field. Key journals such as “Sustainability-Basel”, the “Journal of
“Cultural Heritage”, “Cities”, “Habitat International”, and “Land Use Policy” regularly
publish a significant number of influential papers on this topic.

(3) The field of cultural heritage protection in traditional villages during urban renewal
involves several major research hotspots, such as “urban renewal”, “cultural heritage”,
“sustainability”, “historic urban landscape”, and “rural revitalization”. These topics
are closely related and mutually influential, reflecting the knowledge structure and
thematic evolution of the field. The development of this area can be divided into three
main stages: the initial stage (1999–2016), the stable development stage (2016–2020),
and the mature development stage (2020–2023). Each stage emphasizes specific
keywords that indicate the research focus and dynamics of that period.

During the initial stage, “cultural heritage” was one of the trending keywords, indi-
cating the early development of awareness and the significance of the cultural value of
traditional villages. Research mainly focused on identifying and documenting culturally
significant heritage and exploring its role and significance in modern urban development.
This period emphasized the cultural identity and historical continuity of traditional villages,
exploring ways to protect these cultural heritages from being marginalized or lost under
the pressures of urban expansion and modernization.

In the stable development stage, “sustainability” became one of the prominent key-
words, signifying that research started to explore sustainable protection and development
strategies for traditional villages. The focus was on how to achieve a harmonious co-
existence between the preservation of cultural heritage and local economic and social
development. This involved emphasizing the use of environmentally friendly materials
and technologies in cultural heritage restoration as well as exploring ways to sustain the
vitality of cultural heritage through increased community participation and stakeholder co-
operation. Additionally, it aimed to promote economic development, for example, through
cultural tourism.

In the mature development stage, “historic urban landscape” and “rural revitalization”
were prominent keywords. The concept of “historic urban landscape” emphasizes the
significance of incorporating cultural heritage protection into urban planning. It under-
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scores the importance of urban renewal projects that respect historical contexts and cultural
characteristics. Meanwhile, research on “rural revitalization” indicates that stimulating the
cultural and economic vitality of rural areas can achieve a blend of tradition and modernity,
enhancing the quality of life and sense of social identity in rural areas. This includes
improving infrastructure, promoting local characteristic industries and cultural activities,
and enhancing the participation and sense of belonging in rural communities.

6. Conclusions
6.1. Cooperation and Impact Analysis

This study employed bibliometric methods to comprehensively analyze the literature
concerning the preservation of traditional village cultural heritage in urban renewal. It
explored collaboration relationships, co-citation relationships, and keyword co-occurrence
analysis, offering valuable scientific insights for academic research, policy formulation, and
future development directions in this field. Interdisciplinary collaboration highlights the
synergy among experts from different fields, effectively addressing the complexity and
diversity of the research area [105]. International cooperation emphasizes consensus and
the need for global collaboration, highlighting common goals and cooperative intentions
among different countries [106]. Italy, China, and the United Kingdom play leading roles
in this research area. The significance of institutional collaboration lies in the integration
of resources and the complementarity of strengths [107]. Universities like Politecnico di
Milano and Tongji University have made significant contributions, playing a crucial role
in promoting the output and application transformation of research results. Individual
collaboration enhances the exchange of knowledge and promotes innovative thinking
within the academic community [108]. Co-citation analysis reveals the interdisciplinary
integration among environmental science, social science, and architecture. Keyword co-
occurrence analysis identifies “sustainable development”, “cultural heritage”, “historic
urban landscapes”, and “rural revitalization” as research hotspots. This provides clear
evidence for formulating related policies and guiding future research directions, especially
in strategies for cultural heritage protection and regional economic development. These
outcomes not only reflect current academic research trends but also provide direction for
future research [109].

6.2. Future Research Prospects

As research on urban renewal and the protection of traditional village cultural heritage
deepens, future studies should focus more on several emerging key terms with great
potential, especially “sustainable development”, “cultural heritage”, “rural revitalization”,
and “historic urban landscapes”.

Firstly, the core of the research will be to explore how integrated planning and pro-
tection strategies can promote the sustainable development of historic urban landscapes
and contribute to the economic and cultural revival of rural areas. This involves utilizing
advanced GIS technology and remote sensing data to evaluate and design historic urban
areas, guaranteeing that new urban developments coexist harmoniously with the historical
culture [110]. In this way, we can ensure that urban renewal not only meets modern needs
but also protects the unique cultural heritage of rural areas.

Secondly, future research will also focus on community-driven development models.
This involves revitalizing rural areas by promoting tourism and local handicraft industries
focused on cultural heritage, thereby encouraging sustainable economic growth at the
local level. For example, revitalizing the local economy can be achieved through the
exploration of traditional knowledge and skills, as well as through the development of small
enterprises and craft markets that are based on cultural heritage [111]. This approach not
only protects the environment but also enhances community identity and social cohesion.
This community participation model helps ensure the feasibility and sustainability of
policy-making and implementation processes [112].
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In the context of a rapidly developing society and the era of AI, the integration of
modern technology and traditional conservation methods becomes particularly important.
For example, utilizing digital technologies for 3D reconstruction and augmented reality
displays of cultural heritage can significantly enhance public awareness of the value of
cultural heritage [113]. These research directions not only deepen our understanding of past
studies but also provide innovative strategies and theoretical support for the preservation
of traditional village cultural heritage in urban renewal.

6.3. Limitations of the Study

While our study utilized the core dataset from the Web of Science database, it is
important to acknowledge several limitations. We focused solely on one database and did
not consider others such as Google Scholar, ProQuest, SpringerLink, and CNKI, which
may have introduced certain limitations. Despite our efforts to explore discourses on
the preservation of traditional village cultural heritage in urban renewal across different
periods, there is a possibility that we may have overlooked relevant literature. Additionally,
our research only examined highly cited literature and did not delve into subsequent
studies by the authors. It is crucial to note that databases are regularly updated, which can
potentially impact the results of bibliometric analysis over time. Therefore, further research
is needed to address these limitations. Moving forward, we aim to expand our selection
of databases to gain a more comprehensive understanding of the global development of
preserving traditional village cultural heritage in urban renewal. This will enable us to
monitor the latest research trends in various disciplinary fields.

Overall, this study conducted an in-depth analysis of the literature on traditional
village cultural heritage protection in urban renewal using bibliometric methods. The
results reveal the developmental history, key research hotspots, and collaboration models
in this field. The research identifies interdisciplinary and international collaborations as
key drivers for advancing scientific research and practical applications in this area. It
also highlights emerging key terms and research directions that need further exploration
in future studies. This study offers valuable scientific insights and theoretical support
for safeguarding traditional village cultural heritage during urban renewal, laying the
groundwork for future research and policy development.
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