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Abstract
In the context of integrating culture and tourism, world heritage tourism research has become a focus in tourism research in recent years. There are increasing discussions in academic circles on the content and methods of this field. Clarifying the knowledge system of research is conducive to dialogue with international theoretical frontiers and integrating, analyzing, and predicting the progress and lineage from a more comprehensive perspective. Still, few studies on the knowledge system of world heritage tourism research have been conducted. To fill this gap, this study uses the SSCI and SCI sub-databases of Web of Science Core Collection as the data source with the help of CiteSpace and VOSviewer software to measure the knowledge system of world heritage tourism research. A bibliometric analysis of 567 publications between 1992 and 2020 was conducted to construct a framework of a knowledge system based on literature statistics and content analysis, revealing the geographic research regions, theories and methods, themes and contents, trend evolution, and future research inspiration. The results show that: (1) the number of publications tends to increase gradually, with the highest in 2019. The authors and research institutions are mainly concentrated in Europe, America, East Asia. China has the highest publications. More literature on cultural heritage as a geographical study area than natural heritage. (2) The research themes, objects, and methods of the sample literature have become more diversified with the advancement of the research stage. The literature on multi-stakeholder research is the largest, followed by tourism impacts and research on World Heritage Sites’ resource management techniques and methods. These studies provide a multifaceted interpretation of the sustainable development of World heritage tourism, mainly from the perspectives of both supply and demand. However, the theoretical system is still incomplete. (3) Future research should strengthen the theoretical system construction, research innovation, cooperation, and research exchange in world heritage tourism research. Pay more attention to the research on the pluralistic value system of world heritage. Focus on exploring research on world heritage tourism’s resilience and localization dilemmas under the impact of the New Crown epidemic. To reveal the synergistic mechanisms and paths of diversified livelihoods of World Heritage Sites’ residents in ecologically fragile and impoverished areas.
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	UNESCO
	United Nations Educational, Scientific and Cultural Organisation
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	Convention
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	GIS
	Geographic information system

	PLS-SEM
	Partial least square-structural equation modelling

	AHP
	Analytic hierarchy process

	PCA
	Principal component analysis

	ANOVA
	Analysis of variance
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Introduction
Research on world heritage (WH) tourism began to emerge in the mid-twentieth century and has shown rapid growth in the early twenty-first century and continues today. A World Heritage Site (WHS) is a scarce area of outstanding universal value (OUV) that requires long-term protection, is non-renewable and irreplaceable, as identified by United Nations Educational, Scientific and Cultural Organisation (UNESCO) and World Heritage Committee (WHC) [1]. World Heritage-listed areas typically receive an order of magnitude more tourist visits than their non-listed counterparts [2–4]. These areas are also often used as a means of economic regeneration through tourism development [5–7], as they have a significant economic impact on local communities [8–11]. In addition, WHSs contribute to national image building [12–14] and promote destination branding [13, 15, 16]. Thus various national and regional governments actively apply for WHSs [15]. As of December 2021, the total number of enlisted heritage sites is 1154, including cultural, natural, and mixed categories, registered in 167 countries. In recent decades, WHSs have attracted a great deal of attention in promoting tourism and economic development and heritage conservation, driven by the benefits of the “WH” brand. The series of impacts and challenges arising from the inscription and development frenzy has led to a lively debate and a re-examination of WH tourism in the light of the increasingly popular concept of sustainable tourism development.
Tourism utilization and WH conservation are inevitably intertwined, and there is a symbiotic or tension between the two [17–19]. The development of tourism can create new values and social relations for WHSs and is often seen as a tool to combat poverty and promote sustainable development [8, 20–23]. However, many WHSs also face challenges by the rapidly expanding tourism industry, population pressure, environmental pollution, conflicts between residents, tourists, government, and other stakeholders threaten WH conservation and sustainability. The interaction between conservation and use has become a vital issue in WH tourism research [24–27]. Development pressure due to local socio-economic issues, poor legislation and management, and inappropriate tourism operations are the leading causes of conflicts between heritage conservation and tourism development [28–31].
Controversies in academic circles regarding WH tourism research are becoming increasingly intense, and differences in positions and perspectives have divided the study into different categories. For example, environmentalists believe that WH and tourism are entirely contradictory. The development of tourism poses a threat to the environmental protection of WHSs [31–33]. Scholars concerned with social development emphasize that tourism can promote the economic development of WHSs [5, 8, 22]. Socio-ecological conservation advocates focus on exploring the synergy between environmental conservation and tourism economic development in WHSs [34, 35]. It is essential to clarify WH tourism research’s progress and academic dynamics to advance research in the field, thus explaining the unique research objects and focus.
Existing studies have been categorized and reviewed mainly in terms of fundamental issues of WH tourism destinations, tourism activities, tourists, and other stakeholders, mostly an analysis of the content of the literature. While review studies based on bibliometric analysis have emerged in recent years, integrated accounting and prognosis of the development lineage of WH tourism research are relatively rare. A knowledge system is structured knowledge that members of a discipline or field use to guide their practice or work [36], including a systematization of the structure, principles, and examples of professional knowledge generated by members through continuous discovery and validation. The organization of the knowledge system facilitates the self-reflective growth and reproduction of WH tourism research [37]. A single visual knowledge map can hardly reflect the intrinsic nature of the knowledge system, and a single content analysis method is slightly lacking in objectivity. To fill this gap, this study mainly uses two types of scientometric tools, CiteSpace and VOSviewer, which integrates quantitative analysis represented by scientometric analysis, knowledge mapping, and keyword clustering, and content analysis represented by topic reading to identify the research progress and knowledge system of WH tourism research. To provide a comprehensive and objective overview of the current state of research in the field and provide a scientific reference for subsequent research. To achieve this, we set the following objectives:	To reveal the basic characteristics of the literature (section 3: changes in the number of publications, authors, research institutions, geographical research areas).

	To identify key areas of research progress (sections 4–5: key research areas and contents, research theories and methods, and evolution of research trends).

	To build a framework of knowledge (sections 6–7).




Material and methods
Research methods
Bibliometric analysis helps decipher and map the cumulative scientific knowledge and evolutionary nuances of well-established fields by making sense of large volumes of unstructured data in rigorous ways. It enables and empowers scholars to gain a one-stop overview, identify knowledge gaps, derive novel ideas for investigation, and position their intended contributions to the field [38]. In recent years, bibliometric analysis in heritage tourism has emerged sporadically [39, 40]. However, there is a relative lack of bibliometrics on tourism research in WHSs.
Science mapping is a generic domain analysis and visualization [41]. It is a study of scientific knowledge and belongs to scientometrics [42]. Several valuable scientific knowledge mapping tools have been born in bibliometric analysis, such as CiteSpace, VOSviewer, Sci2, BibExcel, Carrot2, etc. CiteSpace software can more intuitively and quickly visualize the focus and evolutionary trends in a specific field than other visualization and analysis software. It can reveal the inner connection between knowledge bases, conducive to better grasping the key points and future research development direction. VOSviewer software has unique advantages in graph display and clustering technology and is often used to display large networks [43]. The combined use of CiteSpace and VOSviewer software visualizes the highlights and trend evolution of WH tourism research. Using bibliometric visualization software for statistical data analysis, combined with content analysis, we objectively interpret WH tourism research progress and construct a knowledge system framework to provide scientific reference for WH conservation and utilization.
Material
Defining terms
WHS is a rare and irreplaceable treasure of humanity recognized by UNESCO and WHC as a heritage site and natural landscape of OUV. OUV is the criterion for being selected as a WHS. It means cultural and/or natural significance, which is exceptional to transcend national boundaries and be of common importance for present and future generations of all humanity. The World Heritage List (WHL) published by UNESCO divides WHS into three main categories: cultural site (including cultural landscapes), natural site, and mixed cultural and natural site. According to the Convention Concerning the Protection of the World Cultural and Natural Heritage (Convention) promulgated in 1972, world cultural heritage means cultural objects, architectural ensembles, and sites of OUV. World natural heritage refers to natural features of OUV, threatened animal and plant habitat areas, wild places of interest, or delineated natural areas. Only properties that partially or fully satisfy cultural and natural heritage definitions in Articles 1 and 2 of the Convention can be considered “mixed cultural and natural heritage.” Following the Convention’s definition of WH, we focus on the tourism development of world cultural, natural, and mixed heritage sites. Therefore, publications that meet the following conditions are excluded.	A study of heritage tourism unrelated to WHS.

	Articles and comments on intangible heritage.




Document selection
In this study, we used the Web of Science (WoS) Core Collection database as the data source, selected one of the Science Citation Index Expanded (SCI) and Social Sciences Citation Index (SSCI) databases to search. The reason for using this database is that it is one of the most widely recognized international databases with data going back to 1900 and provides a rich, comprehensive collection of information from more than 18,000 authoritative, high-impact scholarly journals worldwide. Search the literature using 5 sets of keywords. (a) “world heritage” and “tourism,” (b) “world cultural heritage” and “tourism,” (c) “world natural heritage” and “tourism,” (d) “mixed heritage” and “tourism,” (e) “cultural landscape,” “world heritage” and “tourism.” Without limiting the starting time, the data were last updated on December 31, 2020.
Searches returned 672 documents (Fig. 1): (a) 604 documents for world heritage and tourism, (b) 29 documents for world cultural heritage and tourism, (c) 24 documents for world natural heritage and tourism, (d) 3 documents for mixed heritage and tourism, and (e) 12 documents for cultural landscape, world heritage and tourism. We excluded 10 documents not in English, and 28 documents that appeared in two searches or more (duplicates). Finally, a full-text assessment was carried out, resulting in 567 papers (Additional file 1: Appendix S1).[image: ]
Fig. 1Approach for the material selection


Document analysis
In the final data analysis phase, an analysis protocol has been applied to critically analyze the collected publications’ content and describe it in a structured way (Fig. 2). It sought to gather each document’s essential characteristics, focus, content, and existing gaps and needs in WH tourism research. Finally, a full-text assessment was conducted to summarize findings and problems with existing studies and present future research needs.[image: ]
Fig. 2Analysis protocol for the material collection


Basic characteristics of the selected publications
Year of publication
As shown in Fig. 3, the number of publications generally showed an upward trend from 1992 to 2020. At the end of the twentieth century, related scholars began to pay attention to this emerging field, and the results appeared one after another. However, the number of articles published between 1992 and 2006 was small because of the initial research stage, with an average of only 2 articles per year. Since 2007, the number of articles has increased significantly, in 2019 was as high as 94, indicating that the academic community’s research on world heritage tourism is highly enthusiastic.[image: ]
Fig. 3The number of publications per year


First author’s country
The sample literature came from more than 50 countries in total, and the top 10 countries in terms of the number of publications were mainly concentrated in East Asia, Europe, and America (Fig. 4). China has the most significant number of publications, accounting for 20%. The early research literature was mainly concentrated in developed countries like Australia and the United Kingdom. Research in China began to appear in 2003, with a significant increase in volume in 2009, and maintained the world’s top-ranking number of publications during 2014–2020. Since China joined the Convention in 1985, it has become one of the fastest-growing countries in the world in terms of the number of WHSs, attracting the attention of the academic community and increasing the number of research results year by year. By the 43rd World Heritage Conference, 55 WHSs have been successfully nominated, ranking first in the world with Italy. It can be seen that the geographical distribution of research literature is positively related to the level of regional economic development and the number of WHSs.[image: ]
Fig. 4Number of publications from the top 10 countries at different periods


Authors and institutions
(1) Authorship and cooperation networks
There were 475 first authors on the 567 sample papers. In Fig. 5, the larger font size of the authors’ names indicates more publications, and the larger nodes indicate more collaboration between authors. It shows that Su, Rasoolimanesh, Martinez-Perez A, Xu, and Buckley are the top five in terms of the total number of publications. And the collaborative network has a core–edge structure with fewer connections between the nodes, indicating that only a few researchers collaborate, and the majority of scholars are weakly connected. Most research teams were formed after 2011, indicating that research on WH tourism has gradually increased since then. For example, Su and Wall have collaborated on many publications on community engagement in heritage sustainable management research. Rasoolimanesh and Jaafar have produced many results around resident perception research in heritage sites, with 6 articles published in 2016.[image: ]
Fig. 5Author co-cited network


(2) Issuing institution
According to the frequency in Table 1, the top ten research institutions in terms of the number of publications are mainly universities and colleges, and there are relatively few research institutes. Sun Yat-Sen University and the Renmin University of China are the primary research institutions in China. The rest of the research institutions are mainly located in Canada, Australia, Spain, and Malaysia. Research institutions have specialized WH tourism research groups, such as Sun Yat-sen University in China, whose primary literature is contributed by the team of Zhang, Xu, and Sun.Table 1Number of papers issued by research institutions


	Institution name
	Main research groups
	Number of articles

	Sun Yat-Sen University
	Zhang, CZ; Gao, J; Liu, L; Ryan, C; Huang, ZW; Lin, HX; Gursoy, D; Zheng, YF
Xu, HG; Jiang, FF; Wang, Y; Ye, T; Dai, SS; Huang, XY; Chen, FF
Sun, JX; Zhou, Y; Wang, XJ; Rongna, A
	20

	University of Waterloo
	Su, MM; Wall, G
	16

	Chinese Academy of Sciences
	Yang, ZP; Wang, ZG; Liu, Q; Wang, F
	17

	James Cook University
	Goldberg, JA; Marshall, NA; Birtles, A; Case, P
Curnock, MI; Gurney, GG-McNamara, KE; Prideaux, B; Carmody, J; Ramos, AM-Esparon, M; Gyuris, E; Stoeckl, N
	16

	Universiti Sains Malaysia
	Rasoolimanesh, SM; Jaafar, M; Noor, SM; Barghi, R; Ringle, CM; Ramayah, T
	14

	State University System of Florida
	Nicholas, LN; Thapa, B; Baral, N; Kaul, S; Heinen, JT; Ale, SB
	13

	Griffith University
	Buckley, R; Zhong, LS; Ma, XY
Le, D; Scott, N; Becken, S; Connolly, R
	12

	Renmin University of China
	Su, MM; Wall, G; Wang, Y; Jin, M; Xu, KJ
	11

	University of Castilla-La Mancha
	Martinez-Perez, A; Garcia-Villaverde, PM; Elche, D
	11

	University of Cordoba
	Perez-Galvez, JC; Medina-Viruel, MJ; Jara-Alba, C; Lopez-Guzman, T; Munoz-Fernandez, GA-Menor
Campos, A; Hidalgo-Fernandez, A
	10




Geographical study area
There are 56 world natural heritage sites and 123 cultural heritage sites studied in 434 documents. 155 of these articles (36%) are about natural sites, 254 (59%) about cultural sites, and 25 about mixed heritage sites (5%). The WHSs that appeared more than 2 times in the sample literature were counted and sorted by their countries (Table 2). It shows that China, Australia, Spain, Malaysia, Korea, and Cambodia are the hot geographical areas of academic research, with the Great Barrier Reef (n = 18), Melaka and George Town (n = 15), and Angkor (n = 11) being the most prominent. In recent years, research results about Jiuzhaigou Valley Scenic and Historic Interest Area and Wulingyuan Scenic and Historic Interest Area in China and the archaeological heritage of the Lenggong Valley in Malaysia have increased.Table 2The main geographical area of research (n = 434)


	Country
	World Heritage name (date of inscription)

	China
	★Jiuzhaigou Valley Scenic and Historic Interest Area (1992), Wulingyuan Scenic and Historic Interest Area (1992), South China Karst (2007), Xinjiang Tianshan (2013), Mount Sanqingshan National Park (2008), Three Parallel Rivers of Yunnan Protected Areas (2003)

	▲Old Town of Lijiang (1997), Ancient Villages in Southern Anhui—Xidi and Hongcun (2000), Historic Centre of Macao (2005), Kaiping Diaolou and Villages (2007), Cultural Landscape of Honghe Hani Rice Terraces (2013), West Lake Cultural Landscape of Hangzhou (2011), The Great Wall (1987), Fujian Tulou (2008)

	●Mount Huangshan (1990), Mount Wuyi (1999)

	Australia
	★Great Barrier Reef (1981), Wet Tropics of Queensland (1988), Greater Blue Mountains Area (2000), Ningaloo Coast (1982), Riversleigh/Naracoorte (1994), Fraser Island (1992)

	●Tasmanian Wilderness (1982)

	Spain
	▲Historic Centre of Cordoba (1984), Alhambra, Generalife and Albayzín, Granada (1984), Cave of Altamira and Paleolithic Cave Art of Northern Spain (1985), Historic City of Toledo (1986), Old Town of Cáceres (1986)

	Malaysia
	★Kinabalu Park (2000)

	▲Melaka and George Town, Historic Cities of the Straits of Malacca (2008), Archaeological Heritage of the Lenggong Valley (2012)

	Italy
	★The Dolomites (2009)

	▲Vineyard Landscape of Piedmont: Langhe-Roero and Monferrato (2014), South-Eastern Sicily (2002)

	Korea
	★Jeju Volcanic Island and Lava Tubes (2007)

	▲Seowon, Korean Neo-Confucian Academies (2019), Historic Villages of Korea: Hahoe and Yangdong (2010), Changdeokgung Palace Complex (1997),Hwaseong Fortress (1997)

	Cambodia
	▲Angkor (1992)

	Japan
	★Ogasawara Islands (2011), Shiretoko (2005)

	▲Sacred Sites and Pilgrimage Routes in the Kii Mountain Range (2004), Historic Monuments of Ancient Nara (1998)

	Vietnam
	★Ha Long Bay (1994), Phong Nha-Ke Bang National Park (2003)

	▲Hoi An Ancient Town (1999)

	UK
	★Dorset and East Devon Coast (2001)

	▲Old and New Towns of Edinburgh (1995)

	Turkey
	▲City of Safranbolu (1994), Historic Areas of Istanbul (1985)

	●Göreme National Park and the Rock Sites of Cappadocia (1985), Hierapolis-Pamukkale(1988)

	India
	★Great Himalayan National Park Conservation Area (2014), Nanda Devi and Valley of Flowers National Parks (1988)

	▲Group of Monuments at Hampi (1986)

	Laos
	▲Town of Luang Prabang (1995)

	South Africa
	●Maloti-Drakensberg Park (2000)

	Ecuador
	★Galápagos Islands (1978)

	▲City of Quito (1978), Historic Centre of Santa Ana de los Ríos de Cuenca (1999)


Note that some publications have multiple case sites (n = 36, not included) or no case sites (n = 97, not included)
★World natural heritage site, ▲World cultural heritage site, ●Mixed heritage site



Key research areas and content
Keywords
Keywords are a condensation and distillation of the core content of the literature. A high frequency of keywords can reflect the focus in a particular area [44]. Using the CiteSpace keyword analysis function to identify the main topics of interest to the academic community. Table 3 shows the keywords with a word frequency greater than 10 times. It can be seen that management, conservation, impact, perception, satisfaction, sustainable tourism, and stakeholders are the concerns in WH tourism research. In addition, we found that keywords such as customized authenticity, adaptive management, social-ecological system, sustainable livelihood, and resilience had a word frequency of fewer than 5 times, giving us some clues to track the frontier. Although the high-frequency keywords can reflect the main focus of existing research, the article’s overall idea and the mainline cannot be seen through the keywords.Table 3High-frequency keywords


	Keywords
	Frequency
	Keywords
	Frequency

	Environment
	108
	Sustainable development
	20

	World heritage site
	99
	Destination
	20

	Management
	94
	Involvement
	18

	Conservation
	78
	Area
	18

	World heritage
	69
	Experience
	17

	China
	56
	Place attachment
	17

	Impact
	54
	Identity
	17

	Perception
	51
	Loyalty
	17

	Satisfaction
	40
	Governance
	17

	Attitude
	40
	Stakeholder
	16

	Sustainable tourism
	38
	City
	16

	Heritage tourism
	35
	Climate change
	15

	Cultural heritage
	33
	Resident’s perception
	14

	Heritage
	33
	Collaboration
	14

	Model
	33
	Arrival
	14

	Tourism development
	31
	Destination image
	14

	Community
	27
	Unesco
	13

	Authenticity
	27
	Performance
	13

	Site
	25
	Community participation
	13

	Sustainability
	25
	Landscape
	13

	Protected area
	24
	Quality of life
	12

	Perspective
	23
	Place
	12

	National park
	23
	Culture
	11

	Behavior
	22
	Ecotourism
	11

	Cultural tourism
	22
	Image
	11




Research themes
After identifying the high-frequency keywords, the research themes in the field were further clarified. To avoid the limitation of keywords, combining keyword clustering with full-text reading, the key research areas of WH tourism research were summarized into the following 8 themes.
(1) Sustainable tourism
The sustainable tourism theme contains 86 articles (15% of total). Scientific research has always been very focused on assessing the sustainability of tourism [45]. The development of governmental sustainable management strategies (n = 25), community residents’ perceptions and attitudes towards participation in tourism development (n = 28), spatial evolution of destinations (n = 8), low-carbon environmental measures in ecotourism (n = 12), and community livelihood diversification (n = 13) have been studied as factors influencing sustainable tourism in WHSs. Among them, the most crucial academic attention has been paid to the relationship between community support and sustainable tourism. Several empirical studies have been conducted, showing that local and community participation in WH management is necessary for sustainable tourism [46, 47]. Empowering local communities to participate effectively in tourism decision-making and to be able to share equitably in the benefits of tourism development is an essential principle of sustainable tourism [25, 48–52]. Sustainable tourism has been widely accepted to mediate tensions and balance the relationship between heritage conservation, tourism management, social pressure, and economic development.
(2) Authenticity
The theme includes 14 articles (2% of total). The UNESCO have adopted authenticity as a critical principle for inscription on the WHL [1]. In the tourism context, three commonly used authenticity concepts are objective authenticity, constructive authenticity, and existential authenticity [53]. Studies of authenticity in WH tourism focus on existential authenticity (n = 10) and constructive authenticity (n = 4). Existential authenticity emphasizes tourists’ perceptions, experiences, and preferences of authenticity, including experiences, emotions, attachments, and identities [54]. Scholars generally agree that the authenticity of the tourist experience has a significant impact on satisfaction and loyalty and that the quality of WH tourism is enhanced by authenticity [55–59]. The perception of authenticity increases the heritage destination value [60]. Constructed authenticity discussions focus on customized authenticity that tourists can seek and embrace even in publicly staged or produced contexts [61]. The debate on the authenticity of WH tourism has shifted from the static perspective to how authenticity is interpreted [62]. The acceptance of authenticity itself depends on tourists’ perceptions.
Authenticity is a controversial concept in WH tourism studies [53, 63]. Some scholars have even suggested that the concept should be abandoned because of its problematic nature [64]. Despite its clear importance, authenticity is a problematic and insufficiently explored concept, which hinders its practical application [53]. So fewer articles are examining the use of authenticity in WH tourism practice. However, with the rapid development of WH tourism and the microscopic shift in WH tourism research, Scholars have attempted to explore the impact of different authenticity on the visitor experience. They have confirmed that understanding how visitors interpret authenticity is vital for marketing and managing heritage sites [56, 57]. After 2017, there has been a marked increase in research on the application of authenticity in WH tourism practice. The number of articles is relatively small because it is still exploratory.
(3) Management techniques and methods of tourism resources
The second-highest number of publications (22% of the total) studied management techniques and strategies for WH tourism resources, with 124 articles. Dynamic conservation and multidisciplinary research are fundamental approaches to planning and sustainable management of WH. The main focus is on techniques and methods for WH resource survey and assessment (n = 32), management and conservation enhancement (n = 57), presentation and education (n = 14), visitor flow forecasting (n = 3), visitor safety management (n = 6), and itinerary design (n = 12). Thanks to the continuous progress of technology, a series of new technologies and methods such as 3D technology [65], geoinformation technology, and remote sensing(RS) [66, 67], augmented reality(AR) [68], and mixed reality (MR) [69] have facilitated the management and conservation of WH tourism resources. Western scholars focus on the physical conservation of heritage sites, and research and conservation also focus on achieving this goal through technology [65, 70, 71]. Recently, scholars have taken social-ecological system theory [34], adaptive management theory [72], and resilience theory [35, 73] to analyze the resource conservation and tourism development contradictions and propose synergistic paths on this basis.
(4) Tourism impacts
There are 110 articles on the tourism impacts (20% of total). The impacts of tourism on WHSs is mainly environmental (n = 50), economic (n = 13), social (n = 15), and cultural (n = 5), with some studies discussing the combined impact (n = 27). There is a consensus in the academic community that demographic pressure from tourism remains a major threat to WHSs’ environmental and cultural integrity. Highly intensive tourist demand significantly challenges the sustainability of WHSs [74, 75]. In addition, local socio-economic development pressures and mismanagement also pose challenges to its health. Most studies have examined the objective environmental impacts by assessing tourism environmental capacity, ecological tourism footprint, and eco-efficiency. The destruction of the natural environment and ecosystems of WHSs and the intensification of environmental pollution of air, water, vegetation, soil, etc. are the major negative environmental impacts [31–33, 76–79], or assessing the environmental impacts from the perspective of residents’ perceptions [10, 80, 81]. Tourism development contributes to sustainable livelihoods, women’s empowerment and gender equality, and improved recreational facilities and public amenities in WHSs [9, 22, 23, 82–84]. However, it can also result in negative impacts such as increased cost of living, rising real estate and prices, income imbalance, littering, and host-client conflict [85]. In addition, scholars represented by Jimura, Rasoolimanesh, and Kim have confirmed through their studies that the rapid development of WH tourism has improved the cultural identity of residents to some extent. Traditional arts and culture have been preserved and revived to some extent. Still, it has also weakened the local spirit of local communities and created a series of conflicts between village historical heritage conservation and tourism development [8, 9, 80, 86, 87].
(5) Stakeholders
This topic has the largest publications, including 143 articles (25% of total). WH tourism stakeholders were studied mainly by residents (n = 45), tourists (n = 54), government departments (n = 19), tourism enterprises (n = 10), and multiple stakeholder interactions (n = 15). Scholars often use perception studies as a breakthrough to study stakeholder synergy. Visitor perception studies are useful for understanding their motivations and expectations for undertaking WH tourism, strengthening visitor management, and promoting destination marketing and promotion. Studies have been conducted on visitor perceptions mainly from heritage presentation and interpretation, marketing, and management. The research mainly focuses on the relationship between tourists’ perceived value, quality of experience, satisfaction, and loyalty [88–94]. The perceived impact of tourism development by community residents is a key and necessary element of community engagement research [25, 95–97]. Scholars have studied residents’ perceptions or attitudes through cross-sectional and longitudinal comparisons. They agree that socio-economic status, local attachment, environmental attitudes and values, and participation in the planning and decision-making process become the main factors determining residents’ perceptions of tourism impacts [98, 99]. The local attachment is the most critical element [100].
As the leading force in the “inscription” process, the government is the guarantor of the rational development of heritage tourism resources and the involvement of stakeholders. Many issues hinder the sustainable development and management of heritage tourism in developing countries. Lack of political will, government priorities, and financial assistance are the main constraints to WH management [101–103]. Although governments do not hesitate to develop tourism, their mismanagement is inevitably criticized [104–106]. Travel agencies and tourism companies are an integral part of WH conservation. Research on tourism companies has focused on maximizing economic benefits and exploring breakthrough innovations at the firm level in the context of cultural tourism clusters [107, 108]. The perceptions of corporate managers regarding their social responsibility in WH conservation have not received much attention from scholars [109, 110].
(6) World heritage value
21 papers discuss the value of WH (4% of total). The study is mainly focused on OUV (n = 8), economic value (n = 6), and social value (n = 7). Research on OUV of WH focuses on different stakeholders’ perceptions of heritage values and the factors that influence them. Some studies focus on discussing OUV narration from a guide’s perspective [111, 112]. However, the understanding and claiming of the pluralistic value of heritage has not been given much attention. Tourists’ tourism satisfaction and education level are the main factors influencing their perception of OUV [113, 114]. Residents’ perception of OUV positively impacts local attachment and willingness to preserve heritage. The conditional value assessment method (CVM) is a commonly used method for estimating the economic value of WHSs, providing a scientific reference for admission management systems and better brand marketing [86, 103, 115, 116]. In addition, recent studies have explored how to construct heritage social values based on OUV and have indicated that social values are beneficial to enhance the international and national image and tourism attractiveness of WH destinations [117]. Heritage values are artificially assigned by different heritage subjects rather than naturally generated and self-evidently existing. The identified OUV emphasizes the materiality of heritage with a Eurocentric perspective. However, there is also a need to focus on non-material content such as people and activities associated with WHSs to better convey heritage stories and a sense of place [112, 118].
(7) Destination brand image building and marketing
The theme includes 40 articles (7% of total). Studies have focused on WH brand equity management (n = 11), marketing strategies, platforms and tools (n = 12), stakeholder perceptions of WHS brand image (n = 8), visitor market segmentation (n = 5), and heritage promotional discourse (n = 4). WH represents the international identity of the inducted country, and it can play an essential role in building a national image and the highly competitive global tourism market [12]. The success of the inscription is a great honor for the selected country, and the “WH” brand is widely used in marketing campaigns to promote national tourism and increase the destination’s visibility. Scholars generally agree that the WHL helps build destination images [13, 119] and discusses using the WH brand for destination image building and marketing. It is also argued that establishing emotional attachment to build destinations and the interpretation of authenticity by tourists are vital issues in branding tourism destinations in today’s tourism market [56, 120]. Although the WHL is a powerful brand that significantly impacts tourism, it still requires proper management to maintain brand equity. However, brand image building and marketing need to be integrated with the local culture [121], focus on local storytelling, and highlight the elements that characterize its heritage value to develop differentiated marketing.
(8) Impact of the World Heritage List on tourism demand
The literature examining the impact of the WHL on tourism demand includes 29 articles (5% of total). The majority of scholars see “inscriptions” and “accessions” as “magnets” that attract tourists and guarantee an increase in the number of visitors to heritage sites. They generally believe that “inscription” positively impacts local tourism demand (n = 22). It has been shown to have a positive impact on local tourism demand through the use of “inscription” in China [4, 122–124], Italy [125, 126], Spain [127], Israel [15], and other case studies confirm this finding. Contrary findings (n = 7) argue that the WHL does not necessarily promote tourism [128–130]. Some scholars in the recent literature have questioned the assumption of a linear relationship between the total number of WHSs and tourism demand in previous studies, emphasizing the need to distinguish between the different impacts of tangible and intangible heritage on tourism demand [131]. The effects of the WHL on heritage tourism vary from country to country and region to region, with findings running depending on the study area, research perspective, and methodology. The disagreement among scholars makes the research on the effect of WHL on tourism demand consistently popular [4, 130, 132].
Research theory and methodology
Given the small number of high-frequency keywords regarding research methods reflected in Table 3, all keywords were analyzed in this paper to gain insight into the main theories and methods in the field. In addition, a glossary of terms representing specific research theories and methods was summarized by analyzing the content of the literature (Table 4). Various well-established theories such as sustainability development theory (n = 67), community participation theory (n = 62), stakeholder theory (n = 25), place attachment theory (n = 17), authenticity theory (n = 16), sustainable livelihood (n = 13), social-ecological system theory (n = 10), resilience theory (n = 7), social exchange theory (n = 6), and planned behavior theory (n = 5). Scholars have used these theories to argue for problem and pathway studies of WH tourism. Research methods are mainly qualitative (n = 151) and quantitative (n = 327), or a combination of both (n = 89), and quantitative analysis methods are becoming increasingly diverse.Table 4The co-occurrence keywords that directly represent the research theory or method


	Category
	Co-current keywords

	Theory
	Sustainable development theory, community participation
Stakeholder theory, place attachment theory, authenticity theory, sustainable livelihood, Socio-ecological systems
Resilience theory, social exchange theory, theory of planned behavior

	Research methods
	GIS, participatory assessment, CVM, Delphi method

	Data collection, data analysis methods
	PLS-SEM, spatial SWOT analysis, cluster analysis, AHP, PCA, multiple regression model, T-tests, ANOVA tests




Evolution of research trends
With the continuous advancement of WH conservation practices, WH tourism research themes are becoming increasingly diverse (Fig. 6). Based on the number of publications, keyword clustering analysis, and interpretation of the leading research content of the literature, the following stages are used to characterize the evolution of research trends in this field.[image: ]
Fig. 6Evolution map of world heritage tourism research theme


The first stage (1992–2006): the newborn stage. The number of WHSs grew slowly during this period, and research in WH tourism is beginning to receive attention, but not much heat. The literature in this stage is small, and the clustering of keywords is not apparent because of the small amount of literature. The research package mainly includes the functional zoning planning of WHSs, the impact of tourism activities on the natural environment, and the impact of national tourism policies on the development of WHSs. More studies at the macro level mainly focus on proper conservation management of tourism resources and exploring sustainable development strategies. In addition, there are more studies on the management and conservation of WH based on tourists’ perspectives, emphasizing the management of tourists to promote the WH conservation. In terms of resource types, there are more case studies about the Great Barrier Reef, a world natural heritage site.
Phase 2 (2007–2017): rapid development phase. During this period, the proliferation of WHSs and the range of challenges and impacts of tourism overdevelopment have generated a lively debate in academic circles. The publications showed a rapid growth trend in 2007 and beyond, with increasingly rich keywords and rapidly diversifying research themes. Theoretical thinking and practical research have been expanded, and research perspectives have been broadened with distinctive interdisciplinary features. The research on WH conservation gradually changes from “balancing conservation and development” to the paradigm of “conservation for development.” Therefore, besides focusing on the conservation of heritage resources, the socio-economic benefits of WH are gradually being paid attention to, and the impact of WHL on tourism demand has become a more intense issue of debate among scholars. In addition, the conservation philosophy of world natural heritage sites is undergoing a shift from neglecting communities to valuing them, from absolute conservation to gradient conservation, and paying more attention to human needs and development. Therefore, studies on multiple stakeholders have become more prosperous. Residents’ perception, community involvement, local attachment, tourists’ experience, tourists’ loyalty, and satisfaction and the relationship between them have become the focus of scholars’ attention.
Phase 3 (2018-): deepening research phase. The WH has moved from rapid quantitative growth to enhanced conservation and management quality. Research in this period expands slowly and is the most in-depth type of research. New ideas such as digitalization, cultural creativity, and low-carbon tourism are also penetrated in WH resource conservation. Scholars began to focus on areas such as the evolution of cultural space in WHSs, the construction of WH brand assets, residents’ responsibility and attitude towards heritage conservation, well-being, and the resilience of socio-ecological systems. Meanwhile, further deepening research on the impact of the WHL on tourism continuity, the spatial and temporal evolution of residents’ perceptions, the promotion of destination images and brand effects, the construction of heritage authenticity, and sustainable livelihoods of communities. Continued attention is paid to exploring pathways for the management and sustainable tourism development of WHSs.
Knowledge system framework for world heritage tourism research
To better understand the progress and lineage of WH tourism research, a framework of knowledge system is constructed. This framework is based on the basic characteristics of the literature, the key research areas and content, research theories, the evolution of research trends, and future research gaps summarized in the previous section [133] (Fig. 7). The first box’s contents in the left column are derived from high-frequency keywords. The keywords in each box are sorted in word frequency from highest to lowest. For example, in the first box of the first column, the highest frequency is “management,” and the lowest is “conflict.” The sustainable tourism theme is summarized by extracting 11 keywords and interpreting the content of the literature and presented inside the first column of key research areas and content. The other 7 themes were extracted by the same method. The endpoint of the whole knowledge system framework points to two intersecting circles. It consists of three high-frequency keywords: “world heritage,” “tourism,” and “world heritage tourism,” indicating that world heritage and tourism are inseparable.[image: ]
Fig. 7Knowledge system of world heritage tourism research


Around the binary debate of conservation and utilization, the conservation and management practices and the tourism and leisure practices of WHSs have become two main lines of research, respectively. Research perspectives are mainly cut from both supply and demand sides but are not discrete. For example, WH tourism authenticity focuses on both the interpretation of authenticity by tourists in the demand perspective and the management and development of heritage resources in the supply perspective. The supply-side perspective emphasizes the study of destination management, the tourism impacts on WHSs, and stakeholders such as communities and governments in management as the focus of WH tourism. In particular, the ecological, social, economic, and cultural impacts of tourism on WHSs, sustainable livelihoods, and community perceptions have received continued attention from scholars. The demand-side perspective focuses on WH tourism from a marketing perspective, with branding and marketing of destinations, the impact of the WHL on tourism demand, and the relationship between visitor experience, perception, and satisfaction as the primary research components.
In terms of research theories, academics mainly draw on relevant theories from sociology, anthropology, and ecology to explain and solve the contradiction between WH conservation and tourism development. The interdisciplinary trend is more prominent. However, there is a lack of theoretical research on geography. From the perspective of the human-land relationship system in WHS, future research should fully use geography’s comprehensive and systematic nature. And apply it more to the management techniques and methods of WH tourism resources to better understand the contradiction between WH conservation and tourism development and balance the relationship between them.
Knowledge gaps with implications for future research
WH tourism research focuses on the conservation and use of WHSs and examines the development of society through the interaction of the two. How to realize the synergy between WH conservation and tourism development will be a continuing focus of scholars in this field of research. Future research can focus on exploring the following areas.
Innovative ways of representing World Heritage
From a demand-side perspective, subsequent WH tourism demand research should focus on people’s subjective constructs, such as tourists’ cultural needs and preferences. To match consumer perceptions with the intrinsic values characterized by WH [14] and target brand building and marketing. Demand research on the supply side should explore how to cut through the origin and form of WH and bring heritage back to today’s social life through the industrialization of cultural tourism. The storytelling of WH and cultural communication in WH tourism should be the focus of scholars’ later research. Among them, local culture plays a vital role in the sustainable management of WHSs, and intangible elements such as memories, emotions, and feelings related to WHSs should also attract the attention of scholars. In addition, most of the current studies are on cultural heritage, while there is relatively little research literature on the cultural lineage of natural heritage. Future research should strengthen the value of natural heritage constructed based on OUV and pay attention to local spiritual maintenance and humanistic values. Mainly focus on exploring the mechanism of the construction of cultural confidence and cultural identity in WH conservation and exploring the synergistic path of heritage conservation and tourism development.
To explore world heritage management models with local characteristics in developing countries to synergize conservation and tourism development
Compared with leading foreign studies, WH tourism research in developing countries is more concerned with management systems, government policies, and community participation. Most of the existing studies have explored the issues themselves. There are more case studies and fewer studies that summarize the patterns. More attention needs to be paid to micro-area studies to draw on the results and paradigms of current research. Taking China as an example, localized management and development models should be explored in light of the unique characteristics of WHS, such as focusing on the sustainable development of WHS in karst ecologically fragile and poor areas. It is necessary to propose targeted WH tourism management policies based on adaptive and collaborative community management [77] and seek a win–win model for WH conservation and regional development. A multi-element, multi-scale and multi-system approach should be adopted to explore the evolutionary patterns of tourism development in WHSs. The aim is to strengthen the capacity to predict the evolution of WHSs’ spatial patterns and structures and improve the ability to regulate and support decision-making for sustainable development. In addition, it is necessary to build an inclusive, democratic, and dialogical space, deepen the research on the role mechanisms of different stakeholders in WH conservation and tourism development, pay attention to the research on the value perception and local attachment of tourism business managers, further clarify their social responsibilities, attitudes, and behaviors, and their influencing factors, and optimize their roles in heritage conservation and management. At the same time, it should strengthen the research on the localization dilemma of WH under the influence of the new corona epidemic and focus on the multiple livelihood synergy mechanism and path of residents in WHSs in ecologically fragile and poverty-stricken areas.
Promote the integration of World Heritage research with cutting-edge issues of the times
The help of modern science and technology such as big data, cloud computing, the internet of things, artificial intelligence, digital conservation technology, interactive display technology, information space management technology, and other vital technologies provide new paths for comprehensive, systematic, and complex research on WH. They provide scientific and technological support to expand further the depth and breadth of research on WH tourism. Subsequent research should focus on combining technology and local heritage characteristics, highlighting the “materialization” of technology while emphasizing humanistic care. In addition, the new crown epidemic has exposed and exacerbated tourism’s vulnerability, especially for communities that are highly dependent on tourism as a source of livelihood, and sustainability is threatened. At the same time, the epidemic has also had a tremendous impact on government management practices, tourist travel behavior, tourism business operation models, changes in management models, host-client relationships, market demand, and consumption habits. They are making it necessary to explore adaptive management models and future directions for the industry appropriate for local practices. Finally, resilience theory emphasizes studying the historical relationship between society and its environment. The study of the mechanism of community resilience on WH conservation may become a breakthrough point for adaptive management research. In the future, we need to pay attention to the study of the resilience path of WH tourism after the new crown epidemic to enhance the resilience of communities in WHSs.
Conclusion
Based on the “Web of Science” database, the knowledge mapping software CiteSpace and VOSviewer were applied, combined with bibliometric and content analysis methods, to reveal the knowledge system’s themes, trends, and frameworks of WH tourism research. From the essential characteristics of the literature, chronologically, the research began in the 1990s, achieved rapid development in the first decade of the twenty-first century, and is booming. It is mainly concentrated in countries and regions with rich WH resources, developed economies, and more mature tourism industries. Although a specific group of authors has been formed, a particular research circle has not yet been created. The cooperative relationship between most authors is weak. Research institutions are mainly concentrated in universities.
The increasing refinement of WH conservation concepts and tourism development practices has contributed to research trends. The evolution of the research phases shows that WH tourism research has gradually become more microscopic and specific, with further development of theoretical analysis and scientific practice and the expansion of the study to multiple stakeholders such as tourist objects and external societies. Research topics have shifted to the micro-level, such as residents’ perceptions of tourism impacts and the cultural and economic impacts on WHSs. As research deepened and diversified, several new concepts and techniques began to be applied to WH resource conservation and evaluation. Although the expansion of research has gradually slowed down, deepening research exploring the multidisciplinary intersection and multiple research methods and perspectives have further advanced.
The knowledge system has formed a multidisciplinary and multi-level comprehensive research situation. In terms of research methods, the combination of qualitative and quantitative is the main focus. The methods of quantitative analysis are becoming more and more diversified, mostly cutting from micro cases for empirical research, and the research content is mainly focused on both supply and demand of WH tourism. However, the theoretical system is not yet perfect. The knowledge mapping, constructed knowledge systems, and inherent knowledge linkages presented in WH tourism research have specific academic value. The evolution of the knowledge system further deepens the disciplinary innovativeness. Whether from supply or demand, future research should seek breakthrough points based on existing research, innovate WH representation, tell heritage stories, and strengthen research on the cultural lineage of natural heritage sites. To promote the integration of WH research with cutting-edge issues of the times, research the paths of resilience and localization dilemmas of WH tourism after the new crown epidemic, and focus on the inhabitants of WHSs in ecologically fragile and impoverished areas. We will also study the mechanism and paths of multi-livelihood synergy for residents in environmentally vulnerable and poor regions. We will strengthen theoretical system construction, research innovation, and exchange and cooperation to form a more prosperous and in-depth knowledge system of WH tourism research.
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