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Abstract: The urban—rural fringe is at the forefront of the confrontation between the agricultural and
industrial civilisations. How to handle the relationship between the two civilisations in this region and
ensure its sustainable development is an eternal topic in the science of the human-living environment.
Thanks to the special historical background of the Third Line construction, China’s industrial heritage
connects with the urban—rural fringe that surpasses other countries. For the first time, this study
connects China’s Third Line construction, industrial heritage, and urban-rural integration within the
same context, combining big data bibliometric methods to obtain the development characteristics and
context of China’s industrial heritage research starting from 2004. It has strong policy characteristics, is
influenced by administrative orders, and is aligned with urbanisation efforts. Theoretical exploration
is the first step in research, followed by value connotations and cultural qualities. It addresses various
topics, including industrial heritage conservation, regeneration approaches, and cultural heritage
tourism. The research focuses primarily on the value appraisal of industrial heritage, exploring
revitalisation tactics and routes, as well as regional development models in urban-rural periphery
areas. This study also examines how scholars generally consider the impact of industrial heritage
on the economic, social, and cultural development of urban-rural fringe areas in order to integrate
and propose various protection and utilisation strategies, such as industrial heritage preservation,
cultural and creative industry development, and tourism resource development.

Keywords: industrial heritage; urban-rural fringe; revitalisation; cultural heritage; bibliometric
analysis; Third Line construction; urbanisation

1. Introduction

China’s large-scale industrialisation has been carried out for decades, improving
the urbanisation and manufacturing capacity of the country. It has also produced rich
industrial heritage resources [1-3]. These heritages are witnesses to history and important
commemorations of China’s industrialisation process [4]; however, with the acceleration
of urbanisation and the rapid advancement of economic development, many industrial
heritage sites face serious damage and even loss, especially in the urban—rural fringe [5,6].
The balance between the protection of industrial heritage and urban—rural development, as
well as mutual assistance for sustainable development, has created urgent urban, ecological,
and cultural problems to be solve.

The Third Line constructions in the 1960s and 1980s involved a series of industrial con-
struction measures the Chinese government took in the context of national security strategy
and economic development needs [7]. The strategic layout of this national construction
aimed to achieve independence in the national economy in addition to the dispersion
of the military industry while promoting the economic development and urbanisation
of inland areas [8]. The urban-rural fringe is where cities and rural areas penetrate and
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depend on each other, acting as the intersection of urbanisation and rural development [9].
China’s industrial heritage differs from the international experience due to the special
historical background of constructing the Third Line [10]. Because of this background, the
development of China’s urban-rural fringe is closely related to the protection of industrial
heritage. The urban-rural fringe area has become important for economic development
and population migration due to its geographical location and resource advantages [11].
However, the development of urban-rural fringe areas often accompanies urbanisation and
industrialisation issues in industrialisation [12]. The protection and utilisation of industrial
heritage have become one of the major challenges in the development of urban—rural fringe
areas [13].

On one hand, protecting industrial heritage helps to maintain historical memory and
cultural heritage, promoting the development of cultural industries; on the other hand,
the rational utilisation of industrial heritage resources can also provide new impetuses for
the economic transformation and social development of urban-rural fringe areas [14,15].
According to the conference charter of the 19th National Conference on the Protection and
Utilisation of Industrial Heritage, industrial heritage protection and utilisation have been
listed as one of the key tasks of current cultural heritage work [16].

The urban-rural fringe areas in China have become important regions for economic
development and population migration due to their geographical location and resource
advantages [17]. However, the development of urban-rural fringe areas often accompanies
urbanisation and industrialisation issues in industrialisation [18]. The protection and
utilisation of industrial heritage have become a major challenge in the development process
of urban-rural fringe areas [19]. On one hand, protecting industrial heritage helps to
maintain historical memory and cultural heritage, promoting the development of cultural
industries; on the other hand, the rational utilisation of industrial heritage resources can
also provide new impetuses for the economic transformation and social development
of urban-rural fringe areas [20,21]. Therefore, studying how to balance the protection
of industrial heritage with the development of urban-rural fringe areas has important
theoretical and practical significance.

The protection of China’s industrial heritage started relatively late, and it was not until
the Wuxi Conference in 2004 that it began to attract widespread attention and substantive
action. Compared to traditional industrial countries, China’s industrial heritage protection
is still in the initial and exploratory stage. From the academic research perspective, this
study explores China’s industrial heritage’s formation, evolution, and value by integrating
knowledge from multiple disciplines, such as its unique history, geography, economy,
society, and culture [22]. At the same time, combined with the development of urban—
rural fringe areas, this study explores the impact and role of industrial heritage on the
development of urban—-rural fringe areas. This kind of research not only helps to deeply
understand the connotations and characteristics of China’s industrial heritage but also
provides theoretical guidance and practical support for protecting industrial heritage,
promoting both the development of urban-rural integration and sustainable development.

In recent years, research on protecting industrial heritage and developing urban-rural
fringe areas has gradually increased [23-26]. However, existing research is often limited to a
specific region or type of industrial heritage, lacking a comprehensive understanding of the
overall situation [27-29]. At the same time, existing research often stays at the theoretical
level, lacking in-depth exploration of practical issues, rarely studying industrial heritage
in the context of human settlements. Therefore, it is necessary to conduct comprehensive
research on this to understand better the relationship between industrial heritage protection
and the development of urban-rural fringe areas while providing a scientific basis for
formulating and implementing relevant policies, particularly in China, a place with the
most rapidly rising industrial heritage and one of the most dense populations in regard to
people living in urban-rural fringe areas [30].

The motivation of this study is to fill this gap from an academic research perspec-
tive, exploring the related issues of industrial heritage protection and the development of
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urban-rural fringe areas, while combining the research direction and hot topics of industrial
heritage with the development of urban-rural fringe areas and providing comprehensive
development suggestions. This study will be based on existing research findings and
expand the scope of the research in a targeted manner to better address the current chal-
lenges. We will draw on research achievements in relevant fields and conduct in-depth
analyses based on the actual situation in China. Through the application of bibliometrics
and knowledge graphs, as well as comparisons and induction, we will extract industrial
heritage protection and development models suitable for the urban-rural fringe of China,
providing a reference for research and practice in related fields.

2. Literature and Terminology
2.1. Third Line Construction

The term “Third Line”, also called “Third Front”, refers to the categorisation of coastal
and border areas into third lines: the First Line includes coastal and border regions, the
Third Line encompasses inland areas such as Sichuan, Guizhou, and Shaanxi, and the
Second Line lies in the central region between the First and Third Lines [31]. The Third Line
construction, a proprietary concept, involved extensive development of national defence,
science, technology, industry, and transportation infrastructure across 13 provinces and
regions in Central and Western China from 1964 to 1980 [32]. The imperative of war
readiness guided this initiative.

The Third Line construction marked a significant chapter in China’s economic history,
constituting a large-scale industrial migration process against the backdrop of the Sino—
Soviet conflict and the US offensive along the southeastern coast [33]. Its implementation
significantly bolstered China’s national defence capabilities, optimised the productivity
layout, and propelled industrialisation and urbanisation in the Central and Western re-
gions [34,35].

However, challenges of urbanisation persisted due to the social and economic un-
derdevelopment of the Third Line regions, compounded by historical and industrial con-
straints [36]. Enterprises and units established during this period faced prolonged dif-
ficulties in operation and development [37]. As times changed, circumstances evolved,
and industries underwent upgrades while substantial industrial heritage and regional
development issues accumulated over time [38].

2.2. Industrial Heritage of Third Line Construction

According to the National Industrial Heritage List released by the Ministry of Industry
and Information Technology of China, since 2017, over 80% of the projects on the list have
originated from Third Line construction [39]. In addition, the list clearly states the scope of
application for recognising China’s national industrial heritage, mainly including production
and storage facilities such as factories, workshops, and mining areas built before 1980, as well as
other industry-related social activity venues [40]. The year 1980 here is based on the end time
of the Third Line construction as the standard [41]. Objectively speaking, the Third Line
construction has promoted the establishment of modern industry in China [42]; therefore,
when discussing the protection of industrial heritage from the perspective of human
settlement environment development, the industrial heritage left behind by the Third Line
construction can represent China’s industrial heritage. When discussing protecting China’s
industrial heritage, constructing the Third Line is also an indispensable core term.

2.3. Location Distribution of Industrial Heritage

The theory of industrial geographical location explains the reasons for the distribution
of industrial geography and the optimal location selection [43]. In response to the special
situation in China, this study proposes several types of relationships between industrial
heritage and cities based on the theory of industrial geographical location: the independent
suburban system, the urban fringe system, the urban centre system, and the industrial
historical urban system.
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2.3.1. Independent Suburban System

The independent suburban system is located in suburban and wilderness areas far
from the city. Due to being far from the city and having scattered construction elements,
it has formed independent industrial-production and living areas, mostly involving old
industrial areas left over from the Third Line construction period or industrial wasteland
limited by natural resources [44,45]. The construction of the Third Line has improved trans-
portation in the western region and strengthened China’s defence industry system. Many
key enterprises and bases in the mechanical, energy, and raw material industries have been
built in the western region, greatly improving China’s industrial layout. Several important
railway and highway trunk and branch lines have been constructed successively, improving
the transportation conditions in the western region, promoting local economic development
and social progress while laying a certain foundation for solving the development gap
between the east and west and carrying out the western development [46—48].

2.3.2. Urban Fringe System

There is no unified theory or model for dividing urban fringe areas (also known as
urban-rural fringe areas, urban expansion areas, and urban—rural border areas) and urban
shadow areas [49]; however, there are mainly three representative models:

e  The suburban model refers to the pastoral and scenic areas within the jurisdiction of a
city, surrounding the urban land and serving the agricultural and sideline economic
areas of the city.

e  Urban edge is an important component of the urban regional structure, generally
referring to the area connected between urban built-up areas and vast rural areas. It
is a transitional area from the urban environmental space to the rural environmental
space.

e  Urban-rural fringe mainly refers to the boundary area between cities and suburbs.
The surrounding areas are mostly suburban and external transportation hubs. The
industrial heritage left by the construction of the Third Line belongs more to this
category [11,50,51].

2.3.3. Urban Centre System

The urban centre is where urban residents engage in public activities, and it can be a
square, street, or area; it is also known as an urban public centre [52]. The city centre often
reflects the characteristics and style of the city [53]. The industrial heritage in the central
urban area is mostly the product of early industrialisation in the city, located in docks and
storage areas with convenient transportation; in other words, it is due to the early industrial
production in the city’s suburbs [54]. However, with the development and expansion of
cities, these industrial areas are gradually surrounded by cities and incorporated into the
city centre.

2.3.4. Industrial Historical Urban System

Urban areas are industrial-production and worker-residential areas, and industrial
activities are inseparable from urban areas [55]. Meanwhile, these industrial towns are also
resource-based towns that emerged locally due to the exploitation of natural resources [56].
The charm of historical towns cannot be separated from the support of important historical
buildings, and industrial cities cannot be separated from the support of unique industrial
buildings and their landscapes. However, they need to be combined with the characteristics
of the times to maintain prosperity.

2.4. Industrial Heritage in Urban—Rural Fringe in China

The underlying logic of the Third Line construction is establishing industrial facilities
far away from densely populated areas such as the Sichuan Province, an extremely impor-
tant strategic rear, southwestern region, and geopolitical hinterland in China (Figure 1).
At the same time, the natural barrier in Sichuan, with high mountains and deep valleys,
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fully conforms to the Third Line construction policy of relying on mountains, concealment,
and dispersion [57].
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Figure 1. The topography and landforms of Sichuan Province.

However, at the micro level, due to the demand for industrial-production, apart from
military construction with confidentiality requirements in deep mountains and forests,
more industrial facilities are set up in the urban—rural fringe [58]. The main reasons for
doing so are focused on the following aspects:

e Resource advantage: Urban-rural fringes usually have abundant natural resources,
such as hydraulics and minerals. Choosing urban—rural fringes for production can
better utilise local resources [59].

e  Reducing costs: Building industrial bases in urban centres often results in land scarcity
and high labour costs. However, urban-rural fringes have relatively spacious land
and lower labour costs, which helps to reduce construction and production costs [60].

e  Security factors: Concerns about possible external military threats were a consideration
factor. Urban-rural fringes are relatively remote, and it is easier to carry out military
protection, improving the country’s security [61].
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Reducing environmental impact: Heavy industries significantly impact the environ-
ment on average. Building in urban-rural fringes can reduce environmental pollution
and disturbances to urban residents [62].

Several years after the construction of the Third Line, some of the places where these
industrial facilities were originally built have developed into urban areas (Figure 2). In
contrast, others have returned to being rural areas due to the end of production activities,
although more still belong to the urban-rural fringe. The development of the urban—rural
fringe promotes rural modernisation, improves ecological civilisation, realises complemen-
tary resources between urban and rural areas, constructs a balanced regional economic
pattern, promotes common prosperity between urban and rural areas, and helps China
comprehensively build a socialist modernised country.
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Figure 2. Unique China’s industrial heritage distribution in the system of human settlement.

3. Method and Data
3.1. Methodology

CiteSpace is a software developed based on Java that abstracts and visualises un-
quantifiable scientific literature knowledge through data analysis [63]. Its reliability has
been widely recognised in academia, and it is a popular software for knowledge-graph
research [64]. This article uses the software CiteSpace V.6.2.R2 Advanced. It mainly selects
algorithms, such as Keyword, Category, and Reference, to conduct multivariate cluster-
ing analysis on the research regarding Chinese industrial heritage using pathfinding and
network slicing. After performing visualisation operations, it adjusts and optimises the
form of graph analysis; combines with Microsoft Excel to analyse the number of publi-
cations, discipline situations, countries and keywords; and conducts research for sorting
and citation surge analysis. Finally, through knowledge graphs, visual analysis, statistical
tables, etc., combined with analysis software and the RAW Graphs 2.0 mapping platform,
the research status, hotspots, frontiers, and development trends of literature in industrial
heritage protection in China are presented and described.

The text repeatedly uses the highlighting function to find turning points in a certain
field. Afterwards, based on the results of the quantitative analysis, and combined with the
special situation of China’s industrial heritage, a qualitative analysis will be conducted on
the sustainable development of the urban—rural fringe.

3.2. Data Source
3.2.1. Database

Web of Science is an academic literature retrieval tool provided by Clarivate Analyt-
ics [65,66]. This platform contains high-quality, authorised academic journals, conference
papers, and other academic literature resources from multiple disciplinary fields [67]. Core
Collection is the core part of the Web of Science, covering literature information since the
establishment of the Science Citation Index [68]. It is one of the most important academic
databases, being widely used by researchers, scholars, and research institutions world-
wide [69,70], in addition to being one of the most popular and authoritative databases for
bibliometric research.
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3.2.2. Data Acquisition

The research data in this article comes from the WoS core collection, which mainly
conducts advanced searches based on “research papers”. Combining the type of literature
and the actual quality of the literature, all published from 2004 to 2024, and using the
search keywords industrial heritage and China, we begin at 2004 in examining industrial
heritage protection in China. The initial search obtained 210 results, and 173 useful data
were finally obtained after deduplication and data cleaning. We exported and saved the
literature according to the format required for software analysis as a sample database
for the research and analysis in this article. The data was obtained on 1 February 2024.
Subsequently, manual data cleaning was carried out, mainly to eliminate duplicate and
low-relevance articles. After careful sorting and investigation, meaningless projects were
eliminated, and the software analysis was imported on 1 March 2024.

4. Results
4.1. Research and Development Path
4.1.1. Path of Industrial Heritage Revitalisation in China

The temporal variation in research publication can reflect the research situation during
a certain period in the research field, acting as an important indicator of the development
of the research field [71,72]. This study summarises the publication dates and quantities of
173 articles studying China’s industrial heritage. There are several important time nodes.
Considering the historical background of these nodes, this study found that the promotion
of China’s industrial heritage protection has very clear policy relevance and is closely
related to the dominant direction of government work (Figure 3).
407 Number
351
30 1
251
20 1
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Figure 3. Development path of China’s industrial heritage protection with significant nodes.

e In 2004, the Wuxi Proposal issue was the official starting node for protecting China’s
industrial heritage [73].

e In 2008, Beijing successfully reported the Summer Olympics. To ensure the smooth
hosting of the Olympics, Beijing carried out large-scale urban renewal work, upgrading
and transforming many industrial heritage sites [74]. The concept of industrial heritage
gradually entered the public eye.

e In 2012, the CCP Government included industrial heritage in the preliminary list of
China’s world cultural heritage for the first time [75].

e In 2017, the National Industrial Heritage List was released [76]. As a result, the
protection of industrial heritage entered a period of rapid development.

Due to China’s special national conditions, land is under public ownership, and the
CCP government controls the promotion of urban construction; therefore, the centralised
system leads to the relationship between the government and urban and rural develop-
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ment [77]. The government is the leading force, and its functions grasp the direction of
urbanisation and rural revitalisation, playing a guiding and management role [78]. This
inevitably includes the development of the urban-rural fringe.

4.1.2. Path of the Correlation between Industrial Heritage and Urban—Rural Fringe in
China

Both the development of China’s industrial heritage protection and the development
of urban-rural fringe areas have shown a mutually reinforcing relationship at a time node
at the beginning of the 21st century [79]. With the promotion of urban-rural integration,
people’s attention to the protection of industrial heritage has increased, and relevant policies
and practices have also been further improved and promoted [80].

e 2000 to 2010

Development stage of urban—rural fringe: During this period, the Chinese government
focused on promoting integrated urban-rural development and proposed relevant policies
and plans [81]. Urban—rural integration became an important component of the national
development strategy, and various regions began to implement policy measures for urban—
rural integration [82].

The preliminary stage of industrial heritage protection: During this period, industrial
heritage protection had not yet become a mainstream focus. However, some cities began to
realise industrial heritage’s historical and cultural value and started to carry out protection
work, e.g., some old industrial bases began to explore the practice of protecting and reusing
industrial heritage [83,84].

e 2010 to 2018

The policy of urban-rural integration development gradually improved: During this
period, the Chinese government increased its policy support for urban—rural integration
development and proposed a series of new policies and plans [85]. The development
achievements of the urban-rural fringe gradually emerged, and the living standards of
urban and rural residents were improved, to a certain extent [86].

The protection of industrial heritage gradually received attention: With the advance-
ment of the development of urban-rural fringe areas, people’s attention to urban industrial
history increased, with the protection of industrial heritage gradually receiving more atten-
tion [87]. The government and social organisations began investing more resources and
energy to protect industrial heritage, formulating relevant policies and plans [88].

e Since 2018

New progress has been made in developing urban-rural integration: The Chinese
government has further increased its support for urban-rural integration and proposed a
series of new reform policies and measures [82]. The development process of the urban—
rural fringe is further accelerating, and the living standards of urban and rural residents
continue to improve [89].

Industrial heritage protection has become an important issue: Industrial heritage
protection has gradually become an important component of cultural heritage protection,
and the country has successively introduced a series of relevant policies and regulations.
Various regions have begun to carry out industrial heritage protection work actively, and
several successful cases of protection and utilisation have emerged [90]. At the same time,
the reuse of urban industrial heritage has become one of the most important means of
urban renewal and economic development [91].

4.2. Research Subject
4.2.1. Research Frontier Trends

The forefront of research is based on a knowledge foundation composed of co-cited
literature networks, and, through the analysis of the CiteSpace clustering algorithm, emerg-
ing theoretical trends and new topics are identified [92]. As shown in the timeline of
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China’s industrial heritage research, the cited literature with the highest citation frequency
in the top 50 of each time slice was extracted (Figure 4). The LLR algorithm was used for
clustering analysis, resulting in seven clustering sets.
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Figure 4. Timeline of research on Chinese industrial heritage.

The timeline chart outlines the relationships between clusters and the historical span
of literature in a certain cluster, which can be used to display the forefront development of
research regarding Chinese industrial heritage.

Before 2008, the research literature mainly focused on linear models and did not
establish significant research hotspots.

Since 2009, the research content has continuously expanded, encompassing multi-
ple aspects. Early research primarily concentrated on defining the concept of industrial
heritage, as well as its protection and restoration, delving into theoretical aspects such
as historical and cultural values. Emphasis was placed on protecting industrial heritage
buildings, restoration technology, and material research, along with exploring the impact
of industrial heritage on social development and cultural inheritance, highlighting its
historical significance and cultural connotations.

Between 2015 and 2018, substantial progress was achieved in industrial tourism, value
determination, and cultural heritage, among other areas. Exploration commenced in regard
to industrial heritage and urban renewal, the application of digital technology towards its
protection, as well as the connection to industrial heritage tourism and cultural creative
industries. During this period, research predominantly centred on the role and value of
industrial heritage in urban renewal, investigating its relationship with sustainable urban
development. New technologies, such as laser scanning, 3D modelling, and virtual reality,
were also explored to protect, display, and disseminate industrial heritage. Efforts were
made to examine industrial heritage’s potential and development trajectory in tourism and
the cultural creative industries.

Starting in 2018, with the advancement of urbanisation, China’s industrial heritage
expanded beyond heritage protection to encompass systemic issues in the entire urban
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living environment system. There was an exploration of how industrial heritage and social
memory could serve as a carrier of social memory, promoting social identity and historical
and cultural inheritance. Studies focused on industrial heritage’s social impact and transfor-
mation, analysing its effects on the local economy, social structure, and environment while
investigating the relationship between its transformation and sustainable development.

4.2.2. Research Focus

The keywords/categories highly summarise the main content, academic ideas, re-
search objectives, methods of the paper, and the core ideas [93]. Analysing keywords can
provide a preliminary understanding of the topic of the paper. At the same time, several
keywords usually appear in a paper, regardless of whether they come from the same field.
These keywords in the same article indicate the connection [94].

High-frequency keywords/categories can reflect hot research areas [95]. The co-
occurrence map of keywords/categories generated by CiteSpace reveals that the most
frequently occurring keywords/categories in China’s industrial heritage research include
sustainable development, urban renewal and tourism, social impact and transformation,
etc., all of which have high centrality and can, to some extent, reflect the hot research areas.
Cluster analysis of keywords reveals that the main evaluation directions are concentrated
in three hot areas: “Sustainable development”, “Urban renewal and tourism”, and “Social
impact and transformation”.

e  Sustainable development

This hot topic is committed to promoting sustainable economic and social development
while protecting industrial heritage [96]. This study covers multiple aspects, including
protection technologies and methods, policy and legal frameworks, social participation
and public awareness, economic values and sustainable development, and international
exchange and cooperation. Researchers explore how to effectively protect the buildings,
facilities, and cultural heritages of industrial heritage while formulating relevant policies
and regulations, incorporating them into urban planning and development strategies. In
addition, this study promotes the participation and recognition of all sectors of society, as
well as the realisation of economic value and sustainable utilisation of industrial heritage
(Table 1).

Table 1. High-frequency categories/keywords clustering of sustainable development.

No. Category Centrality Year
1 Environmental studies 0.025 35
2 Construction and building technology 0.02 24
3 Engineering, civil 0.11 23
4 Green and sustainable science and technology 0 18
5 Materials science, multidisciplinary 0.65 15

No. Keyword Centrality Year
1 Adaptive reuse 0.08 2018
2 Sustainable development 0.06 2015
3 Regeneration 0 2020
4 Urbanisation 0.01 2016
5 Framework 0.02 2020

e  Urban renewal and tourism

This hot topic explores the potential and role of industrial heritage in urban renewal
and tourism development. This study involves multiple aspects, including the importance
of industrial heritage in urban renewal, its value as cultural heritage, and how to integrate
it into urban planning and construction. At the same time, researchers focus on the
attractiveness and economic benefits of industrial heritage in cultural tourism, exploring
how to attract tourists, promote economic development, and achieve a win-win situation
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between industrial heritage protection and urban renewal by exploring the historical
and cultural connotations of industrial heritage. This research field also involves public
participation, policy support, and experience exchange and cooperation with other cities
internationally, jointly promoting the protection of industrial heritage, urban renewal, and
sustainable development of the tourism industry (Table 2).

Table 2. High-frequency categories/keywords clustering of urban renewal and tourism.

No. Category Centrality Year
1 Hospitality, leisure, sport, and tourism 0.06 12
2 Urban studies 0 9
3 Architecture 0.01 9
4 Management 0.2 6
5 Geoscience, multidisciplinary 0.06 4

No. Keyword Centrality Year
1 Management 0.09 2018
2 City 0.11 2009
3 Tourism 0.03 2009
4 Industrial heritage tourism 0.03 2014
5 Heritage tourism 0.07 2014

e  Social impact and transformation

This hot research explores the impact of industrial heritage on social structure, eco-
nomic development, and cultural heritage, as well as how to promote its transformation
and sustainable development. This study covers multiple aspects, including industrial her-
itage as a carrier of social memory, its impact on urban renewal and economic development,
and its position in cultural inheritance and social identity. At the same time, researchers
are paying attention to the role of industrial heritage in urban transformation, exploring
how to use industrial heritage resources to promote regional economic transformation
in addition to upgrading and sustaining social development. In addition, the study also
involves the protection and utilisation models of industrial heritage, social participation,
and the enhancement of public awareness, jointly promoting the coordinated development
of industrial heritage protection and social transformation (Table 3).

Table 3. High-frequency categories/keywords clustering of social impact and transformation.

No. Category Centrality Year
1 Social, sciences, interdisciplinary 0.26 11
2 Humanities, multidisciplinary 0.26 10
3 Education and educational research 0 4
4 Transportation science and technology 0 3
5 Art 0.07 3

No. Keyword Centrality Year
1 Conservation 0.09 2015
2 Culture 0.05 2020
3 Place attachment 0.04 2022
4 Analytic hierarchy process 0.01 2018
5 Protection principle 0 2014

The revitalisation of China’s industrial heritage is closely related to urban renewal
and tourism, sustainable development, and social impact and transformation, all being
closely related to revitalising the urban—rural fringe. Industrial heritage has rich historical
and cultural connotations and important economic, social, and cultural values in the urban—
rural fringe. Firstly, industrial heritage, as one of the important resources in the urban-rural
fringe, plays an important role in urban renewal. By protecting and utilising industrial
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heritage, new development spaces and innovative driving forces can be provided for urban
renewal, promoting the urbanisation process of urban—rural fringe areas. At the same time,
industrial heritage also provides important support for the development of tourism in
the urban-rural fringe. By exploring the historical and cultural connotations of industrial
heritage, we can attract more tourists, promote the prosperous development of the tourism
industry, and promote the transformation and upgrading of the economy in the urban—rural
fringe. In addition, the protection and sustainable development of industrial heritage are
closely related to the development of urban—rural fringe areas. In the urban—rural fringe,
the protection and sustainable utilisation of industrial heritage can promote local economic
development, improve residents” quality of life, and promote urban-rural integration and
development. Therefore, comprehensive consideration of industrial heritage and urban
renewal, tourism development, and social impact and transformation will help promote the
sustainable development of the urban-rural fringe and achieve comprehensive economic
and social improvements.

5. Discussion
5.1. Revitalisation of Industrial Heritage in Urban—Rural Fringe
5.1.1. The Status of Industrial Heritage in the Urban—Rural Fringe

Industrial heritage is a historical heritage of China’s urban—rural fringe and an impor-
tant pillar of its development. With the advancement of industrialisation, many traditional
industrial areas have gradually been marginalised or abandoned, leaving behind a large
amount of industrial heritage. These heritages reflect the historical footsteps of China’s
industrialisation and carry the historical and cultural memory of the urban-rural fringe. In
urbanisation and rural modernisation, industrial heritage has become a link, connecting
cities and rural areas while inheriting urban-rural culture. They are both witnesses of
urban development and important resources for rural revitalisation. In the process of
urbanisation, industrial heritage is often forgotten or marginalised. However, urbanisation
and rural modernisation still exist in a unique form in the landscape of the urban-rural
fringe, becoming witnesses to history and witnessing the development and changes in the
urban-rural fringe.

5.1.2. The Significance and Value of the Revitalisation

The revitalisation of industrial heritage not only involves protecting historical heritages
but also stimulating new vitality in the urban-rural fringe. Firstly, the revitalisation of
industrial heritage can drive the development of the local economy. Through cultural
and creative industries, tourism, and other means, industrial heritage has become an
economic growth point in the urban—rural fringe, creating rich employment opportunities
for the local area. Secondly, the revitalisation of industrial heritage has also promoted
the industrial upgrading and transformation of the urban-rural fringe, taking industrial
heritage as the core and promoting the development of related industries while injecting
new impetuses into the integrated development of urban and rural economies. In addition,
the revitalisation of industrial heritage also has important cultural and social significance,
not only helping to inherit and promote industrial culture but also providing residents with
a sense of belonging and pride, promoting social harmony and stability. At the same time,
the revitalisation of industrial heritage can also promote communication and interaction
between urban and rural areas, strengthening urban-rural integration development and
building a harmonious society.

5.1.3. Challenges and Countermeasures

Although industrial heritage revitalisation has significant significance and value, it
also faces many challenges. Firstly, industrial heritage protection and utilisation face techno-
logical and financial challenges. Many industrial heritage buildings are severely ageing and
require repair and protection, which requires substantial funding and professional technical
support. Secondly, revitalising industrial heritage requires coordinating multiple interests
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and achieving cooperation and win-win outcomes among governments, enterprises, social
organisations, and other parties. In addition, industrial heritage revitalisation also needs to
focus on sustainable development, avoiding issues such as excessive commercialisation and
cultural devaluation. To address these challenges, we can start from the following aspects:
increasing government investment in the protection of industrial heritage, encouraging
social capital to participate in industrial heritage revitalisation projects, strengthening
industrial heritage protection and utilisation planning, promoting innovative development
of related industries, and guiding the public to participate in industrial heritage protection
and utilisation, jointly promoting the revitalisation and development of industrial heritage.

5.2. Path and Prospects for the Revitalisation of Industrial Heritage in the Urban—Rural Fringe
5.2.1. Keywords Development Path of China’s Industrial Heritage

The development of research hotspots can be reflected through the emergence function
of CiteSpace, combined with keyword emergence situations (Table 4).

Table 4. Keyword emergence of China’s industrial heritage.

No. Category Year Strength  Begin End 2004-2024
1 Implementation strategies 2014 1.72 2014 2016 R ||
2 Automobile industrial heritage 2014 1.72 2014 2016 OooOOOO0000OeeRCO00O000
3 Protection principle 2014 1.72 2014 2016 OoOOOO0000OeeRCO00000
4 Industrial heritage tourism 2014 2.1 2019 2020 0 o[ o
5 City 2009 2.85 2021 2022 OOO0OO0OOoOOO0000Oem00
6 Adaptive reuse 2018 2.68 2021 2024 I o o [ | ] |
7 Place attachment 2022 1.6 2022 2024 OOO0O0000OOo0OO00000AEE

Firstly, the keyword “City” in 2009 reflects the acceleration of China’s urbanisation
process, which has brought about many urban renewal and construction projects, including
the transformation and reuse of industrial heritage. During this period, the development of
cities required the preservation of historical memories and the updating and optimisation
of urban spaces. Due to its unique historical value and spatial attributes, industrial heritage
has become an important resource for urban renewal.

With the advancement of urbanisation, three keywords emerged in 2014: “ Automobile
industrial heritage”, “Protection principle”, and “Industrial heritage tourism”. The automo-
tive industry is an important component of China’s industrial development, and its related
industrial heritage has received much attention. The proposal of protection principles
reflects the urgent need for industrial heritage protection in the context of urban renewal
and economic development. At the same time, the rise of industrial heritage tourism
is a response to the diversified utilisation of industrial heritage. It can not only protect
industrial heritage but also promote the development of local economies and cultures.

The 2018 Adaptive Reuse emphasised the importance of adaptive reuse in industrial
heritage conservation. With the continuous advancement of urban renewal, traditional
protection methods can no longer meet the needs of urban development, and adaptive
reuse has become a more flexible and effective method of protection.

Finally, the 2022 “Place attachment” reflects people’s emotional attachment to the
place. As a local historical symbol and cultural heritage, industrial heritage protection
and reuse are cultural conservation behaviours and important means of strengthening
community cohesion and identity recognition.

In summary, the emergence of these seven co-occurrence keywords reflects the devel-
opment trajectory of China’s industrial heritage research over the past two decades, acting
as a response to China’s industrialisation and urbanisation process. In addition, it also acts
a summary and exploration of the practice of industrial heritage protection and utilisation.
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5.2.2. Prospects for the Revitalisation of Industrial Heritage in the Urban-Rural Fringe

Industrial heritage plays an important role in developing urban-rural fringe areas,
and its protection and reuse strategies are crucial for promoting sustainable economic,
cultural, and social development in the region. In China, industrial heritage and other
relics with unique historical value left over from the construction of the Third Line are
regarded as valuable assets of the urban—rural fringe. Therefore, it is particularly urgent to
take effective measures to protect them. However, protecting industrial heritage is not just
about historical preservation but also an important means of connecting the past with the
future.

Firstly, the protection of industrial heritage needs to follow flexible principles and
strategies to meet the diverse development needs of urban—rural fringe areas. This includes
adopting comprehensive protection measures to preserve its historical appearance while
combining modern technology and designs for reuse to achieve its sustained economic,
social, and cultural functions. At the same time, attention should be paid to the original
characteristics of industrial heritage and its environmental characteristics, as it should be
revitalised in the modern urban-rural fringe through moderate restoration and protection.

Secondly, developing and utilising industrial heritage tourism will become an impor-
tant engine for promoting economic growth and cultural inheritance in the urban—rural
fringe. By carrying out industrial heritage tourism, people can better understand the rich
historical and cultural heritage of the urban-rural fringe and enhance their emotional
identification and sense of belonging to the local area. This not only attracts more tourists
to visit but also creates employment opportunities, promoting income growth for residents
and ultimately achieving diversified economic development in the region.

Furthermore, the adaptive reuse of industrial heritage in the urban-rural fringe is
an important component of urban renewal. By transforming industrial heritage into new
functions, such as creative industry parks, cultural centres, or art galleries, its historical
value can be preserved and innovation and entrepreneurship activities can also be stimu-
lated, promoting industrial upgrading and transformation development in the urban—rural
fringe.

Overall, integrating industrial heritage protection and developing urban—rural fringe
areas is one of the key factors in achieving sustainable development. By adopting com-
prehensive protection and utilisation strategies, effective protection and inheritance of
historical heritage can be achieved while promoting regional economic prosperity and
social and cultural prosperity, thereby promoting the development of the urban-rural
fringe towards a more liveable, business-friendly, and tourism-friendly direction.

The relationship between industrial heritage and urban-rural fringe is a complex
and profound topic involving multiple aspects, such as economy, society, culture, etc.
By delving into the relationship between industrial heritage and urban-rural integration,
we can better grasp the context of urban—rural development and provide new ideas and
methods for achieving urban—rural integration. The revitalisation of industrial heritage is
an important means of support for the development of urban—rural fringe areas, but it is
also one of the most important methods for achieving the great rejuvenation of the Chinese
nation and the Chinese Dream. Only by continuously promoting the industrial spirit
and inheriting industrial culture can we promote positive interactions between industrial
heritage and urban-rural integration while promoting the prosperity and progress of
China’s urban-rural integration development.

We have innovatively overlapped conventional bibliometric research, a literature
review, as well as theoretical and applied research in this research. For conventional
bibliometric research, we selectively selected sections suitable for this study for analysis
and elaboration rather than putting all the analysis into the main text, excluding the analysis
of certain researchers and research institutions, consequently making the language of the
article more concise, the research more meticulous, and the logic more rigorous.
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6. Conclusions

In modern human history, industry creates cities, and cities carry industry. Chinese
industrial heritage has unique characteristics, especially those generated during the Third
Line construction period. During this period, the construction of many important industrial
facilities, such as military factories, space bases, and nuclear facilities, played a crucial
role in the country’s national defence and technological development. At the same time, it
has promoted the rapid development of many previously underdeveloped areas, forming
a series of important industrial towns and infrastructures. These heritages carry the
memories and emotions of a generation and have important historical and cultural value.
Therefore, protecting and utilising this industrial heritage helps maintain historical and
cultural heritage and promotes sustainable economic and social development.

The industrial heritage left over from the Third Line construction is closely related to
the urban-rural fringe and is crucial for sustainable development. These industrial heritages
have become important pillars of the economy in the urban—rural fringe, promoting the
development of local industries and economic growth. At the same time, protecting
and utilising these heritage resources has also become a key factor in developing urban—
rural fringe areas, promoting the rise of tourism and cultural industries, and enhancing
the region’s visibility and attractiveness. However, the protection of industrial heritage
is closely related to protecting the ecological environment in the urban-rural fringe. It
is necessary to pay attention to protecting the ecological environment while protecting
and utilising industrial heritage to achieve coordinated development between economic
development and the ecological environment. Therefore, strengthening the protection
and utilisation of industrial heritage can help promote the sustainable development of
urban-rural fringe areas.

Since 2004, research on industrial heritage in China has undergone continuous de-
velopment and exploration. During this period, with the continuous enhancement of
national awareness of cultural heritage protection and sustainable development, industrial
heritage research has gradually become one of the focuses of academic and social attention.
Researchers have conducted in-depth discussions on the historical evolution, cultural value,
protection, and utilisation of industrial heritage, actively exploring the role and significance
of industrial heritage in urban renewal, cultural tourism, and industrial transformation.
At the same time, introducing and implementing a series of policies and regulations, such
as revising the Cultural Relics Protection Law and formulating industrial heritage pro-
tection plans, provide legal and policy guarantees for the protection and utilisation of
industrial heritage. However, problems include a single research perspective, imbalanced
protection and utilisation, and insufficient interdisciplinary research. It is necessary to
strengthen academic exchanges and cooperation further while deepening research con-
tent and methods to promote better protection and sustainable development of China’s
industrial heritage. This includes, but is not limited to, academic research directions such
as industrial heritage value assessment in urban-rural fringe areas, protection and reuse of
industrial heritage in urban-rural fringe areas, community participation and governance
mechanisms, integration of cultural heritage and sustainable development, application
of interdisciplinary research methods, technological innovation and digital preservation,
as well as international experience and comparative research. By conducting in-depth
research on these directions, we can better understand the challenges and opportunities of
industrial heritage protection in the urban—rural fringe and provide theoretical guidance
and policy recommendations for future practices.

Mainly from the keywords co-occurrence analysis by CiteSpace software. Integrating
theoretical research with practical applications. To promote the comprehensive develop-
ment of the urban—rural fringe and effectively protect industrial heritage, the following
suggestions are proposed: Firstly, a comprehensive plan should be formulated to incor-
porate industrial heritage into the urban—rural planning system, clarifying its protection
status and importance while integrating it into various aspects of urban—rural develop-
ment. Secondly, a sound protection mechanism should be established to strengthen the
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formulation and implementation of laws and regulations, clarifying the responsibilities of
relevant departments and ensuring the effective protection of industrial heritage. Further-
more, we will delve deeper into industrial heritage’s cultural connotations and utilisation
value, promoting its diversified utilisation (such as cultural tourism and creative industries)
and increasing its economic and social benefits. Meanwhile, industrial heritage protec-
tion should be combined to promote industrial transformation, and industrial heritage
resources should be utilised to promote the upgrading of traditional industries. Addition-
ally, emerging industries should be cultivated, and integrated development of urban and
rural economies should be promoted. At the same time, we will strengthen the combination
of technological innovation and industrial heritage protection, utilise advanced technology
to carry out protection and restoration work, and improve the level of protection. Finally,
all sectors of society should be encouraged to actively participate in the protection and
utilisation of industrial heritage, and a diversified protection model should be formed that
is led by the government, operated by the market, and participated in by society to jointly
promote the protection of industrial heritage and the development of urban-rural fringe
areas.
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