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ARTICLE INFO ABSTRACT

Keywords: This study aims to identify hot spots, research limitations and future research directions in
Tourism enVif““meﬂFa} .imPaCt assessment tourism environmental impact assessment (TEIA). We analyzed studies from the core database of
Types of tourism activities Web of Science (WoS) based on their coauthorship, keyword co-occurrence and timeline with

Research hotspots
Research methods
System governance

VOSviewer and CiteSpace. It was found that China, the United States, the United Kingdom,
Australia and Spain are the major contributors to TEIA, and relatively stable cooperative groups
have been formed among the authors. Research hotspots in the past 20 years mainly include: the
impact of tourism activities in different tourist destinations on the environment, the approaches
to assess the impact of tourism on the environment, and strategies on reducing the negative
impact of tourism on the environment. We also found TEIA deficiency in the following five as-
pects: 1) insufficient studies on macro decision-making; 2) insufficient dynamic interaction
analysis; 3) insufficient tourism heat footprint research; 4) insufficient studies on the positive
effects of tourism on the environment; and 5) insufficient interdisciplinary innovation. Based on
the findings, we suggest that 1) further studies be conducted on tourism activity type, time scale,
macro pattern, environmental process and policy effect of tourism impact assessment with more
variables and factors considered; 2) the impact of different types of tourism on each subsystem of
the environment and the paths of the interaction among subsystems be explored from the
perspective of system governance; 3) the study of thermal footprint generated by tourism ac-
tivities be given more attention, especially large-scale tourism activities; 4) the positive impact of
tourism activities on the ecological environment be studied, especially ecotourism; 5) the
applicability of TEIA evaluation results be increased by means of interdisciplinary methods such
as big data analysis.

1. Introduction

The global tourism industry is growing rapidly, accounting for 10.3% of the Gross Domestic Product (GDP) in 2019 and 10% of the
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world’s total employment [1]. As a low-carbon industry, tourism is a leading industry in tackling global climate change, energy
conservation and emission reduction [2,3], and its impact on the environment is often lower than the negative impact of secondary
industries. Many resource-based cities, therefore, are actively transforming into tourist cities [4,5]. Although most tourism activities
benefit tourist destinations by increasing economic income and providing jobs, they may also affect the ecological environment
through soil compaction, erosion and interfering with animal habitats [6-8]. However, the environment is not only the carrier of
human activities; it is also a very important part of the tourism experience, and environmental factors are becoming key aspects of
people’s decision-making when choosing adventure tourism destinations [9]. Therefore, an ecologically healthy environment and the
sound development of tourism are complementary, and the degradation of the ecological environment will, in turn, affect the sus-
tainable development of tourism. Tourism development should be based on the results of environmental impact assessments, which is
in line with the Sustainable Development Goals [10-12].

Tourism environmental impact assessment (TEIA) has always been a hot topic in academic circles, but a comprehensive literature
review is needed because most of the existing studies are based on cases and view the variations in the types of tourism activities,
measured variables, time range and research methods [13] and lack of consensus in research conclusions, systematic records and
sorting. This paper reviews existing TEIA studies to provide a reference for future research. The analysis of research will help other
scholars identify influential TEIA teams, and the analysis of research hotspots and current research deficiencies will help scholars
identify the direction of future research.

The rest of this paper is organized as follows. The second part introduces the literature, including the source, the method of col-
lecting and its processing. Part 3 describes the variation trend of the number of publications in different years and provides the results
of co-occurrence analysis, keyword co-occurrence analysis and timeline analysis. In the fourth part, the hot topics of the research are
discussed based on the econometric analysis and the in-depth review of the literature. Finally, the limitations and prospects for future
research in the field of TEIA are discussed, and the research results, academic value and limitations of this paper are summarized.

2. Materials and methods
2.1. Literature sources and retrieval methods

In terms of the selection of a retrieval platform, the core database of Web of Science (WoS) includes world-class academic journals,
the research results of which reflect the progress of academic research to a large extent [14]. The representativeness of WoS has been
confirmed in many bibliometric studies [15,16]. A total of 559 articles without duplication were retrieved from the WoS core database
under the topic of “Tourism environmental impact assessment.” The articles were in English, the document type was “Article” or
“Review” and the publication time was not limited (data were last updated on May 16, 2022). Since the search on the Web of Science
(WoS) platform with the topic “Tourism environmental impact assessment” will get some results with the title “Tourism impact”,
“Tourism assessment”, “Environmental assessment”, “Impact assessment” which are less relevant, such as some research on the
economic or social impact of tourism activities on the tourist destination, the risk assessment of tourism destination security, as well as
the impact assessment of human and tourism activities on environment. Repeated screening was employed. Studies with low relevance
to TEIA research, such as economic and social impact assessments of tourism, risk assessments, and environmental impact assessments
of other human activities, were eliminated and 114 studies were obtained finally (Fig. 1).
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Fig. 1. Screening process of the studies for the review.
Source: It was created by the authors
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2.2. Literature analysis method

This study used a combination of quantitative analysis and qualitative discussion to sort out the literature in the field of TEIA in the
past 20 years, while the previous literature reviews only used qualitative methods and bibliometric studies only used quantitative
methods. First, coauthorship, research hotspots and changes in TEIA research were reviewed using the bibliometric method. Second,
after a qualitative discussion, the hot topics in the TEIA field were summarized and sorted, and the limitations of current research in the
TEIA field and the prospect of future research were discussed (Fig. 2).

The literature metrology method used mathematics and statistics to quantitatively analyze documents in a certain field [17]. At
present, the literature metrology method has been widely used to analyze coauthorship, literature cocitation, research hotspots and
disciplinary progress in a certain field [18-20]. To a large extent, the bibliometric method can avoid problems such as heavy workload
and strong subjectivity in traditional literature reviews and also enjoys advantages such as convenience, science and accuracy [15].
Developed by Van Eck and Waltman, VOSviewer can perform quantitative analysis of cocitation, coupling, coauthorization, and
co-occurrence, among others [21]. CiteSpace is a bibliometric analysis program developed by Chen [22], which can excavate, analyze
and visually display the knowledge framework, research hotspots, changes of hotspots and frontier fields of a particular field [23].
Many scholars have combined the two software programs to conduct an econometric analysis of research in particular disciplines [24].

In this study, VOSviewer 1.6.17, ScimagoGraphica, and CiteSpace 5.8 were used. R3 and other software were employed syn-
thetically. Coanalysis, keyword co-occurrence analysis and timeline analysis were adopted to review the TEIA studies. The technical
roadmap of this study is shown in Fig. 2. Among them, coanalysis is helpful in understanding the distribution of research power and
cooperative relationships; keyword co-occurrence analysis and timeline analysis are useful for revealing research hotspots and their
changes. It should be noted that in the analysis process, England, Scotland, Northern Ireland and Wales are classified as the United
Kingdom, while Taiwan and Hong Kong are classified as China.

3. Results
3.1. Annual distribution of publication volume

This paper only analyzed the number and trend of TEIA publications since the literature is from only one source, the WoS core
database. Fig. 3 shows that the annual number of published documents presents a fluctuating upward trend. It also exhibits that from
2004 to 2015, the average annual number of publications was 7 and that from 2016 to 2019, the average annual number of publi-
cations was 8. The decline in the number of studies indicates that the research enthusiasm has decreased to some extent, probably
because the existing research topics have become saturated and new research breakthroughs need to be found.

3.2. Coanalysis

Coauthorship analysis is important for understanding the power distribution and coauthorship relationship of research in a
particular field [25]. This paper followed the analytical approach from macro to micro and uses VOSviewer to analyze the coau-
thorship in the TEIA research field from three levels: country, institution and author. The nodes in Fig. s 3, 4(a), and 4(b) represent
countries, institutions, and authors, respectively. The node size and the connections between nodes are positively correlated with the
number of publications and the coauthorship; that is, the higher the number of publications, the larger the node, and the more
connections between a node and other nodes, the more cooperation between the country or the author and other countries or authors.
The closer the connection between the nodes in Fig. s 4(a) and 4(b), the closer the cooperation.
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Fig. 2. Technical roadmap of this study.
Source: It was created by the authors
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Fig. 3. Annual distribution of the volumes of articles issued.

3.2.1. Country and region

oThe authors’ institutions are located in 52 countries (Fig. 4); the top 5 countries are China (21 articles), the United States (17
articles), the United Kingdom (15 articles), Australia (13 articles) and Spain (12 articles), each with more than 10 articles. Since
serveral authors may collaborated on an article whose institutions may located in different countries,the closeness of cooperation
between countries can be understood according to the total connection intensity. The results show that the top five countries with the
closest cooperation with other countries are the United States (21), Australia (17), China (12), Spain (11) and the United Kingdom (9),
indicating that these five countries are the main hubs of TEIA cooperation. In parentheses is the value of the total linkage strength, with
higher numbers indicating closer cooperation with other countries. In addition, 114 studies are from only 52 countries, indicating that
many countries in the world do not pay enough attention to TEIA.

Note: The country and region refer to the location of the author’s institution.

3.2.2. Institutions and authors

As shown in Fig. 5(a), 218 institutions participated. The VOSviewer software was used to visually analyze the publication density of
research institutions, and the results are shown in Fig. 5. The top 5 institutions in terms of the number of publications are Bournemouth
University (5), National Taiwan Normal University (4), Chinese Academy of Sciences (3), Texas A&M University (3 papers) and
Griffith University (3 papers), all of which were involved in 3 papers or more. In general, the institutions were mainly universities and
showed a diversified trend. The visualized results of Fig. 5(a) show that there is not much coauthorship among the research
institutions.

A co-occurrence analysis was carried out on the authors. According to the analysis results in Figs. 5(b), 362 authors participated in
the studies, including 3 authors with more than 3 papers—Viachaslau Filimonau (5 papers), Derek Robbins (4 papers) and Janet
Dickinson (3 papers). The total wire strength represents the intensity of cooperation between authors in the field of study. There were
16 authors whose total connection strength was greater than 10. The authors formed relatively stable cooperation relations.

3.3. Keyword analysis

3.3.1. Distribution of research hotspots

Keywords can directly reflect the content of the literature. In this study, CiteSpace was used to analyze the co-occurrence of
keywords, and we found that there were 325 nodes (325 keywords) and 1283 connections between nodes, with a density of 0.0244
(Numerical results are visualized by CiteSpace,Fig. 6). Table 1 demonstrates the top 11 keywords in terms of frequency and centrality.
It is shown that scholars pay more attention to the impact of tourism activities on the environment, including the impact of tourism
activities on protected areas and biodiversity, as well as the climate change caused by the carbon footprint of tourism activities, and
that life cycle assessment is a relatively traditional method to measure carbon emissions. In terms of managing the negative impact of
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tourism activities on the environment, scholars advocate the development of sustainable tourism.

3.3.2. Changes in research hotspots

In this paper, the log-likelihood rate (LLR) algorithm was used to cluster keywords, with the value of modularity Q = 0.6748 (>0.3),
indicating a significant clustering structure. The weighted mean silhouette = 0.8848 (>0.7) indicates that the clustering results are
reasonable. The smaller the value after the clustering module "#", the more keyword members the cluster contains. The largest cluster
is "#0 life cycle assessment”. Because it is of little significance to analyze the cluster with too few keywords, this paper selects 11
clusters with the most keywords as follows: "#0 life cycle assessment”, "#1 gis”, "#2 reservoirs”, "#3 climate change”, "#4 heavy
metals”, "#5 spatial-temporal characteristics”, "#6 ecological footprint”, "#7 coral reef”’, "#8 scenarios”, "#9 integrative ecological
sensitivity”, and "#10 sensitivity analysis".

Note: GIS is abbreviation for “Geographic Information System”.

Fig. 7 is the keyword time graph, according to which life cycle assessment can be understood [26-28], Geographic Information
System [29-31] Climate change [32], Carbon footprint [4,33], Marine/Coastal Tourism [34,35] and other topics have always been hot
topics in the field of TEIA. Scholars have long used remote sensing to monitor the impact of tourism activities on the environment. In
recent years, the field of TEIA has paid more attention to the innovation of research methods, such as the improvement of the
traditional life cycle assessment model [27] and the integration of geographic information technology and traditional TEIA methods
[36-38].

4. Discussion

Based on the results of the visualization analysis of keywords, the research content represented by the keywords is explored. Taking
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114 studies as the object of analysis, we found that previous research hotspots mainly focused on three aspects: the impact of tourism
activities in different tourist destinations on the environment, the assessment methods of tourism environmental impact and the
strategies to reduce the negative impact.

4.1. Research hotspots

4.1.1. The impact of tourism activities in different tourist destinations on the environment

oAt present, the TEIA literatures are mostly based on case studies to assess the impact of tourism on the environment, such as the
Mediterranean Sea [39], three protected areas in Uruguay [6], the Wulingyuan Scenic Area in China [40], the Erhai Basin [41] and
Thailand’s Ayutthaya Historical Park [7]. The types of case site are mostly ocean or lake [39,42], mountain or basins [29,36,40], rural
area [41,43] or urban [7], national park or reserve [44-46]etc. After excluding reviews, methodological studies (21articles), studies
focusing on strategies and tactics to reduce the negative impact of tourism on the environment (15 articles), and studies on measuring
carbon emissions by countries or modes of transportation (3 articles), 75 studies were remained on the main impacts of tourism ac-
tivities on the environment of the tourist destination which are summarized in Table 2. 1) In ocean tourism, people tend to choose
boating, yachting, sunbathing and other activities. According to the risk matrix, Carreno and Lloret [39] grouped the impacts of leisure
boating on marine ecosystems into high, medium and low levels after analyzing the literatures on the impact of leisure boating on the
environment from multiple databases. High impacts include damage to marine animals, plants and habitats, noise generated by electric
motors, possible introduction of nonnative organisms (invasive alien species) by recreational boats, and marine pollution caused by
toxins produced by antifouling materials. Moderate impacts cover sewage discharge, air pollution, and fuel or oil leakage. Low-level

Table 1

High frequency keywords and high centrality keywords.

The serial number High frequency keywords High centrality key words
Keyword Count Keyword Centrality

1 Impact 19 Climate change 0.44
2 Management 17 Management 0.32
3 Climate change 15 Impact 0.28
4 Sustainability 11 Ecological footprint 0.19
5 Tourism 9 Degradation 0.19
6 Environmental impact 9 Environmental impact 0.14
7 Life cycle assessment 8 Forest 0.14
8 Carbon footprint 8 Scale 0.13
9 Protected area 7 Conservation 0.11
10 Conservation 7 Consumption 0.11
11 Sustainable tourism 7 Area 0.11
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Table 2
Main impacts of tourism activities on environment in main case sites.
Type of case site Number of Major tourist activities Major environmental impacts of major
documents tourism activities
Water type such as ocean or 34 Motorized recreation (off-road vehicles), boat cruises, Water quality, biodiversity, air, climate
lake cruises, fishing change
Type of national park or 14 Hiking and visiting, boat Tours, sport fishing, mountain Soil, plant coverage, water, biodiversity,
protected area biking, caving, fauna-watching, camping climate change
Mountain, basin and other 12 Mountaineering, rock climbing, hiking, gondola riding, Soil, plant coverage, surface runoff, air,
geological types skiing biodiversity, climate change
Urban type 11 Sightseeing, leisure holidays, sports events, conferences and Soil, water, air, waste, noise, climate change
exhibitions
Rural type 4 Sightseeing tour Soil, plant coverage, biodiversity, climate
change

impacts include water turbidity caused by the resuspension of sediments, the discharge of marine debris, and the emission of artificial
light. 2) Leisure is the major purpose for people to participate in rural tourism. Leisure promotes the change in land use in rural areas.
Li et al. [41] found that with the development of tourism, farmland, grassland and forest areas in the Erhai Basin in China are
decreasing in area, and construction areas have greatly increased, resulting in a decline in the soil retention rate and damage to water
quality there. The major negative environmental impacts of rural tourism activities include a decrease in the proportion of ecological
land use and an increase in sewage discharge [47]. The negative environmental effect of urban tourism is primarily caused by
greenhouse gas emissions [4,48]. 3) Tourist activities in reserves include hiking, animal watching, water cycling, camping, horse
riding and outdoor sports [6,46]. These activities have varying degrees of impact on biodiversity, vegetation coverage, soil and water,
but almost every activity affects flora and fauna in protected areas [6]. Tourists engage in different activities in different types of
destinations, and the impacts (content and degree) of these activities on the environment of the destination vary in time and space [6].

4.1.2. Assessment methods of tourism environmental impact

With the growing momentum of the tourism industry, researchers are paying increasing attention to methods for evaluating the
impacts of tourism activities on the environment, including methods to measure tourism carbon emissions, methods to monitor
environmental changes based on geographic information technology, and other quantitative and mixed research methods.

Now, the direct and indirect carbon emissions generated by tourism account for 8% of the global total [49]. Reducing carbon
emissions has become an important goal in response to global climate change, economic and social transformation and economic
structure transformation and upgrading. Although it is difficult to measure tourism carbon emissions, there are two major methods:
“top-down” [49] and “bottom-up” [33]. The research theory corresponding to the “top-down” approach is the input-output theory,
whose basic idea is to calculate the total carbon emissions of tourism based on energy terminals and satellite account statistics data.
There are two limitations to this method. First, satellite accounts are not fully covered, and this method is not applicable to all countries
or regions. Second, tourism activities involve food, housing, transportation, tourism, shopping and entertainment, and it is difficult to
separate out the carbon emissions generated by tourism from carbon emissions generated by catering, transportation and other in-
dustries. The research theory corresponding to the “bottom-up” method is the life cycle theory. The basic idea is to classify tourist
consumption based on the consumption terminal, calculate the carbon emissions, and finally summarize the total carbon emissions of
the tourism industry. Although LCA is a relatively reliable tool for assessing the impacts of climate change on tourism [27,32]and has
been widely adopted [28,50], it has four shortcomings. 1) It is subjective in the setting of system boundaries, the selection of data
collection channels and influence types and cannot accurately measure the indirect carbon emissions of tourism. 2) The evaluation
results are global and regional and may not be applicable to local areas. 3) A large amount of field research data is needed, which is
difficult to collect. 4) It is expensive. Due to the unsound satellite accounts of many countries, the method based on life cycle
assessment has been adopted the most in actual research. Currently, scholars are improving its methodology and information stan-
dardization [26,51].

GIS is a technology with broad application prospects. The application of geographic information technology to TEIA can help to
assess the impact of tourism on the environment [52,53]. Gis can express problems and phenomena in space. For example, it assists in
monitoring and recording the phenomenon and process of habitat change caused by tourism expansion, the growth of populations and
overfishing through multisource data across time and space [54,55]. Barros et al. [36] combined visitor data with environmental data
to determine the impact of tourism activities on the environment according to the types of tourism activities, key impact indicators of
different activities, usage and altitude areas.

In addition to the above methods, scholars have constructed other models and indices. Gossling and Peeters [56] constructed a
tourism traffic model to assess the resource use and carbon emissions of global tourism. Zhang et al. [57] constructed a comprehensive
ecological sensitivity index to evaluate the impact of tourism activities on vegetation landscapes. Canteiro et al. [6] built a model to
assess the impact of various tourism activities on protected areas, such as biodiversity, water bodies, vegetation cover and soil. Li et al.
[58] used the Pressure-State-Response (PSR) framework model to measure the environmental impact of tourism by calculating sus-
tainability scores. Ma et al. [59] evaluated the overall impact of tourism activities by constructing a coupling coordination degree
model. Wang et al. [60] measured the impact of tourism activities on the ecological environment by monitoring the density of the
biota. In addition, there are some mixed research methods that combine quantitative and qualitative data with questionnaires and
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interviews [61-63].

4.1.3. Strategies to reduce the negative impact of tourism on the environment

The international community attaches great importance to reducing the negative impact of tourism on the environment. Compared
with industries such as the manufacturing industry, tourism is a cleaner industry, but it still has certain negative impacts on the
environment. For example, tourism activities may cause soil compaction [64], vegetation coverage decline [65], deteriorated habitat
environments of plants and animals [46], contaminated water [66], increased carbon emissions [67], invasive alien species, noise
pollution and light pollution [39]. Balancing the relationship between tourism development and environmental protection requires
better education of people about the environmental impact of tourism and better monitoring of TEIA [39]. Since the stakeholders
involved in tourism include tourism enterprises, tourism management departments, tourists, tourism practitioners and local residents,
these interest groups must be taken into account to reduce the impact of tourism on the environment. Tourism enterprises bear a large
part of the responsibility for the protection of tourist destinations. Tourism enterprises may have a negative impact on wildlife, plants
and natural ecosystems by destroying and polluting habitats and over-exploiting natural resources [68]. To counter these threats, Hens
et al. [69]. Advocate “clean production” (2018). Specifically, the government provides professional training for enterprises and for-
mulates criteria to evaluate enterprises’ “green production and management” [68,70]. Enterprises can also improve their own rep-
utations while making contributions to the environment [71]. Tourism management departments should implement targeted measures
to control the number of tourists and strengthen the adaptability of tourism systems [53,72]. Social media can also encourage tourists
to adopt environmentally friendly behaviors [73]. Tourists’ environmental attitudes and knowledge affect their behaviors [13].
Tourism practitioners and local residents have a great influence on whether tourists adopt ERBs. Effective interpretation can improve
tourists’ awareness of and support for management policies, thus promoting the adoption of responsible environmental attitudes and
behaviors [74]. Improving community residents’ enthusiasm for tourism development will encourage tourists to adopt environ-
mentally responsible behaviors and indirectly reduce the negative impact of tourism development on the environment [75].

4.2. Shortcomings of existing research and suggestions for future research

1) Too much focus on micro research and a lack of contribution to macro decision-making. At present, most TEIA studies are
microlevel case studies, and most of them consider the direct impact of specific tourism activities on the environment in a certain
period of time, that is, the case assessment of a particular type of tourism activities in a certain period of time through the con-
struction of environmental indicators and other methods [76]. Due to the differences in tourism destination types and research
methods, different types of tourism activities have different impacts on the ecological environment, and the environmental impact
is a continuous and gradual process. Therefore, it is necessary to conduct more in-depth analysis and research on these microlevel
case studies, quantify the environmental impact of different tourism activities on different types of tourism destinations in different
time periods, promote the achievement of academic consensus, and provide more solid evidence for policy-making.

Insufficient dynamic interaction analysis. Existing TEIA studies tend to explore the static impacts of tourism activities on soil,
water, biodiversity and other subsystems but ignore the dynamic and interactive effects of such impacts. In the future, from the
perspective of system governance, the influence paths of tourism activities on each subsystem of the environment and among each
subsystem should be explored.

Insufficient research on the thermal footprint. The carbon footprint of tourism is currently the dominant topic. Tourism activities
inevitably generate heat through metabolism and energy consumption when tourists participate in tourism activities, thus pro-
ducing an impact on temperature, tourism attractions sensitive to temperature changes, and tourism destinations. In the existing
114 studies, there is no literature on the measurement and evaluation of tourism’s thermal footprint. Therefore, it is necessary to
pay more attention to research on the tourism thermal footprint in the future.

Insufficient positive effects research. At present, there are few research results on the positive impacts of tourism activities on the
environment and more research on the negative impacts on the environment. In the future, it is necessary to consider whether
tourism activities have a positive impact on the ecological environment at a certain scale, in what aspects the positive impact is
manifested, and the reasons for the positive impact. Screening and exploring positive regional cases and practices can help to
promote positive demonstration effects.

Insufficient interdisciplinary innovation in research methods. In the future, methods such as big data analysis can be used to
strengthen the accuracy and practicability of tourism environmental impact assessment results. GIS, machine learning and social
network analysis will be combined with existing environmental models in environmental impact assessment, and the trade-offs and
synergies between TEIA and the Sustainable Development Goals will be explored to enhance the rationality and applicability of the
assessment.
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5. Conclusion

In this study, quantitative scientometric analysis and qualitative discussion methods were adopted to comprehensively review and
sort the research results in the field of TEIA from the spatiotemporal dimension and content level. In the past 20 years, research
hotspots have changed from the sustainable development of tourism in the early stage and using life cycle assessment methods to
evaluate the impact of tourism activities on the environment to the recent innovation of research methods, such as improving the life
cycle assessment model and comprehensively applying quantitative and qualitative methods.

The integration of global culture, tourism and business is accelerating, and the importance of tourism in the low-carbon economy,
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green economy, industrial transformation, service industry and harmonious coexistence between humans and nature is increasing.
TEIA research tends to be more complicated, systematic and integrated. Since tourism is highly related to the environment, economy
and social systems, it is necessary to employ systematic governance thinking in the future to achieve high-quality tourism development
and regional sustainable development. This paper clarifies the deficiencies in current TEIA research and makes five suggestions for
future research efforts: 1) quantify the environmental impact of different tourism activities on different types of tourism destinations in
different time periods, 2) explore the impact of tourism on each subsystem of the environment and the impact paths between each
subsystem from the perspective of system governance, 3) pay attention to the study of the thermal footprint generated by tourism
activities, 4) study the positive impact of tourism activities on the environment, and 5) use big data methods to strengthen the accuracy
and practicability of TEIA research results.

Limited by language, literature type and database, the number of studies collected is limited, but the research results of this paper
may still help academic circles and relevant government departments to understand the whole picture of TEIA research and provide a
reference for subsequent scientific research and tourism management practice. A more comprehensive follow-up study and in-depth
review of these microscale case studies are needed to obtain more universal results.
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