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Abstract

:

A low-carbon behaviour performance evaluation index system is designed by using a Delphi method in this study. The analytic hierarchy process (AHP) is applied to systematically measure the low-carbon behaviour performance of 32 scenic spots in Zhangjiajie, a world heritage site. The key driving factors that can significantly influence the low-carbon behaviour performance of the scenic spot are extracted by combining redundancy analysis (RDA). The results show that the scenic spots of Zhangjiajie performance well regarding low-carbon behaviour, however, there are still a great deal of room for improvement and promotion. Pressure from investors, the administration committees, tourists and local governments is the main driving factor for the low-carbon behaviour of scenic spot.
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1. Introduction


In the 21st century, humankind is facing the great challenge of global environmental change and global sustainable development. Human activities are affecting the Earth’s system with unprecedented magnitude and speed, which, in turn, affects the quality of human life and the level of sustainable development. Tourism is closely linked to the environment and climate and is considered to be a vulnerable and highly climate-sensitive sector of the economy [1,2]. According to the research report of the World Tourism Organization, the carbon dioxide generated by global tourism development reached 1.3 billion tons, which accounted for 4.9% of the total anthropogenic carbon dioxide, while the contribution rate of anthropogenic global warming by the tourism sector accounted for 5–14% [3,4]. Moreover, carbon dioxide from world tourism is expected to increase by an average of 2.5% per year until 2035. In 2018, 12.10 billion trips were made worldwide (Source: World Travel and Tourism Council (https://www.wttc.org/)). Such a large scale of long-distance human activities inevitably causes severe energy consumption and environmental pollution [5]. Therefore, how to promote the energy conservation and emissions reduction of the tourism industry achieve a low-carbon tourism industry is an important issue that academic circles should pay close attention to and that governments of various countries urgently need to solve.



The concept of low-carbon tourism originates from the World Economy Forum “Towards Low-Carbon Travel and Tourism” [6], whose target is to reduce greenhouse gas emissions and minimize the negative impact on the ecological environment [7]. At present, there has been many published papers on the low carbon tourism. The research of the these studies mainly focuses on the accounting of carbon emissions from tourism, such as tourism destinations of different scales [1,4,8,9], individual tourism departments [10,11,12,13], and different types of tourism activities [5,14,15]. In recent years, based on the accounting of tourism carbon emissions, some scholars have begun to explore the key factors that affect tourism carbon emissions [16,17,18], the relationship between tourism carbon emissions and regional economic development [19,20,21], and the evaluation of regional tourism low-carbon strategy and policy [7,22].



Scenic spots shoulder the responsibility of attracting tourism consumption and radiating the whole tourism sector, which is one of the important sources of carbon emissions from tourism [8,23]. In the extant studies on the low-carbon development of scenic spots, researchers devote more attention to the measurement of the tourism carbon footprint for scenic spots and on the discussion about the low-carbon development strategy of scenic spots [24,25,26]. A few scholars have established an evaluation index system of low-carbon scenic spots to evaluate whether the scenic spots meet the standards of low-carbon scenic spots [6,27,28]. The low-carbon behaviour of scenic spots refers to the general term of measures and means taken by tourist attractions to have a positive impact on the environment based on their own conditions and development strategies in the face of pressure from the government, public and consumers. Under the constraints of different environmental policies and the tourism market demand, scenic spots have a different value orientation and behaviour choices, and the low-carbon behaviour of scenic spot enterprises will directly affect or even determine their environmental performance and then affect the environmental quality of the destination [29]. However, scholars have seldom evaluated the low-carbon behaviour performance (LCBP) of scenic spots from the perspective of "bottom-up" and behavioural subjects to explore the driving factors.



This study aims to overcome this omission in the literature. Delphi method is used to construct LCBP indicators of tourism scenic spots from the five dimensions of low-carbon design, daily energy saving, water-saving management, waste reduction and low-carbon awareness, and this study evaluates the LCBP of 32 scenic spots in Zhangjiajie, a world heritage site by using AHP. Based on stakeholder theory, an index system of the driving factors of the low-carbon performance of scenic spots is established based on the interests of tourists, local governments and investors. The key driving factors that significantly affect the low-carbon behaviour performance are extracted through RDA to analyse the influence of subjects with different interests on the LCBP of scenic spots.



Our research has strong implication for the low-carbon development of scenic spots in world heritage sites. On the one hand, through a field investigation, the implementation of low-carbon behaviours in 32 scenic spots of different grades in Zhangjiajie is evaluated and compared. Combining and discussing the key factors that influence the low-carbon behaviour of Zhangjiajie scenic spots is conducive to further optimize low-carbon management decisions, improve the LCBP, and accelerate the low-carbon tourism process of Zhangjiajie. On the other hand, world heritage site is a special type of tourist destination, and environmental protection and ecological construction is the lifeline of the coordination and sustainable development of the human and terrestrial systems [30]. This study can also provide a reference for other world heritage sites to evaluate the low-carbon behaviour performance, regulate the low-carbon behaviour and optimize the low-carbon development policy of scenic spots to achieve the sustainable development of world heritage sites.



The following chapters of this study are arranged as follows: The related literature is reviewed in Section 2; Section 3 is an overview of the study area. This section describes the geographical location of Zhangjiajie and the low carbon tourism management. We specify the research methodology in Section 4, in which the empirical methods and data collection are introduced. The empirical result is presented in Section 5, in which we analyze the low-carbon behaviour performance and its influencing factors of the world heritage site, Zhangjiajie. Section 6 discusses the empirical results and Section 7 presents the important conclusions of the whole research.




2. Literature Review


2.1. Low-Carbon Tourism


The research report of the World Economic Forum proposed the specific target of tourism carbon emissions reduction when it published the tourism carbon emissions, namely, in the next 15–20 years, the total tourism carbon emissions, including related transportation, shall be controlled within 2.7%, and the industry will eventually move towards a low-carbon direction [7,31]. Therefore, the focus of low-carbon tourism is to control and reduce greenhouse gas emissions in the process of tourism development [32]. In the study of low-carbon tourism, the energy consumption and carbon emissions level of tourism destinations are the first areas that have attracted academic attention. For example, Gossling [33] expanded the research scale to the tourism industry by using a global scope. With CO2 emissions used as the evaluation index, it is estimated that the total carbon emissions of global tourism reached 1400 million tons in 2001. The analysis also shows that due to the differences in tourism resources, destination culture and tourist characteristics, the benefits of tourism carbon emissions in different countries and destinations vary greatly [34]. Wang et al. [35] assessed that the average annual growth rate of carbon emissions from China’s tourism industry was as high as 9.91%, and the low-carbon development path has become an inevitable requirement for the sustainable development of China’s tourism industry. Konan et al. [36] measured the carbon emissions of tourism in Hawaii by analysing the carbon footprint of tourists. Nepal [37] turned its perspective to rural tourism destinations and analysed the leading factors that affect the tourism energy consumption pattern in Annapurna, Nepal. The results showed that the altitude, level of industry reception, diversity of energy prices and structures, energy consumption habits and acquisition of energy-saving technologies could significantly affect the tourism energy consumption in this region. The above scholars calculated the carbon emissions of tourism destinations by using different scales, and some of them calculated the carbon emissions of specific tourism departments or tourism activities. For instance, Wu et al. [38] calculated the energy consumption and carbon emissions of 29 star-rated hotels in Singapore by using the regression model and following the standard procedures of enterprise greenhouse gas emissions accounting. The study found that the nightly carbon emissions of a single room in a different star-rated hotel were significantly different than the carbon emissions measured by the amount of carbon dioxide produced per square metre. Macintosh et al. [39] believed that international air travel emissions would increase by at least 110% between 2005 and 2025. Becken et al. [24] divided tourism activities in New Zealand into attraction activities, entertainment activities and tourism experience activities. Through research, it was found that the energy consumption of experience activities was the highest, followed by entertainment activities, and the energy consumption of attraction activities was the lowest, with only 6 MJ/ time.



Tourism has become a key area of global greenhouse gas emissions, energy conservation and carbon emissions reduction. Therefore, the low-carbon transformation of tourism is a crucial part of realizing a low-carbon economy. How to increase the energy conservation and reduce tourism emissions to promote the sustainable development of tourism are the main goals of the low-carbon construction of tourism destinations. Some scholars advance a series of countermeasures and recommendation from the perspectives of new energy utilization, tourism supply chain management, tourism service model update, and low-carbon tourism profit model innovation to reduce tourism carbon emissions, boost tourism environmental quality and promote tourism’s low-carbon transformation. For example, Liu et al. [40] augured the feasibility of the construction of Kinmen Island’s renewable energy system from the two aspects of the economic environment and social conditions and concluded that the development of renewable energy would help to build a super-clean habitat with energy self-sufficiency and to construct a positive international image to enhance international competitiveness. Ma et al. [41] found that innovating the profit model of low-carbon tourism enterprises and helping them to gain benefits from the development of low-carbon tourism are principal supports to promote the sustainable development of low-carbon tourism. Zhang [7] considers that Tibet can promote the development of regional low-carbon tourism by reducing the carbon emissions intensity of tourism, improving the tourism transportation system, popularizing low-carbon tourism knowledge, and increasing the proportion of carbon sink. Meng et al. [42] found that Australia’s carbon tax has a significant effect on reducing the carbon emissions of tourism.




2.2. Low-Carbon Tourism Attraction


Scenic spot is the core link of the tourism industry chain, one of the considerable sources of the carbon emissions of tourism destinations, and one of the primary subjects of tourism destination ecological environment protection [29]. Therefore, the low-carbon transformation and upgrading of scenic spot is directly related to the coordinated development of the human and earth systems of tourism destinations. Scientific assessments of the carbon emissions of scenic spots are the basis of the low-carbon transformation of scenic spots. Scholars have calculated the carbon emissions of different areas and different types of scenic spots. Bhuiyan et al. [43] accounted for carbon emissions from 42 forest recreation sites in Malaysia. Bakhat et al. [44] found that the energy consumption of the Ali Islands in Spain was relatively small by measuring the power consumption. Zhou et al. [26] appraised China’s Lushan Mountain carbon emissions in 10 years and concluded that tourism makes Lushan a vital source of carbon emissions. As the core sector of tourism, scenic spots not only have great advantages in developing a low-carbon economy but also become the leader of the low-carbon transformation of tourism [23]. In light of the large carbon emissions in scenic spots, some scholars began to explore the planning of low-carbon scenic spots. Based on the Driving-Forces-State-Response Model, Li et al. [31] constructed the concept model of a low-carbon scenic spot and proposed a potential low-carbon development evaluation system from the five dimensions of a “low-carbon economic index, environmental index, operation index, technical index and management index”. Ma et al. [41] constructed a comprehensive evaluation index system of low-carbon tourism destinations with the expert consulting method and assigned the index weight through the AHP. When selecting the method to confirm the weight of the indicators, Zhao [28] compared the advantages and disadvantages of an analytic network process (ANP) and AHP from the aspects of the problem structure, structure hierarchy, analysis steps and decision theory and finally chose the problem structure to establish the evaluation model of low-carbon scenic spots. However, the scholars mentioned above stopped at the construction of a low-carbon scenic spot index system, and empirical research is limited in tourism literature. Only a few scholars have carried out empirical analyses. Based on the theory of management entropy increase and the management dissipation structure, Luo et al. [45] proposed a multi-dimensional comprehensive evaluation system for low-carbonization scenic spots and applied it to the Jiuzhaigou in China, thus, reveal the systematic order and development trend of low-carbonization construction in scenic spots. Cheng et al. [6] take the cities of Xixi Wetlands in China as cases studies and the Delphi method is constructed the low-carbon evaluation index system to evaluate the low-carbon development level of the Xixi Wetlands.





3. Study Area and the Development of Low-Carbon Tourism


Zhangjiajie (28°52′~29°48′ N, 109°40′~111°20′ E) is located in the upstream of the Lishui River in northwest Hunan Province, China (Figure 1). Zhangjiajie is seated in the hinterland of Wuling Mountain and is one of the most crucial tourist cities in China. Zhangjiajie is home to tourism resources. Zhangjiajie not only represents China’s first National Forest Park, World Natural Heritage, World Geopark, National Key Scenic Area, AAAAA tourist attraction and other top tourism brands, but also has won many special honours such as “China’s excellent tourist city”, “National Civilized Scenic Spot”, etc. 2018 year saw the Zhangjiajie 85.217 million tourists visits and reap income of 75.86 billion Yuan. (Source: Hunan Province Department of Culture and Tourism (http://lfw.hunan.gov.cn/)). Tourism has become a real strategic pillar industry of Zhangjiajie. As one of the first four pilot cities of comprehensive tourism reform in China, Zhangjiajie proposed to strive to build a green, low-carbon, liveable and travelable world tourism destination and seize the strategic highland of low-carbon tourism city development. Scenic spots are the space where tourists complete tourism activities, and they are also the driving force that attracts tourists to make tourism decisions. Low-carbon scenic spots are considerable parts of creating low-carbon tourism destinations.



In recent years, Zhangjiajie has implemented a series of low-carbon measures, such as “Century Demolition”, a “Low-Carbon Travel Ticket” and upgrading environmental protection vehicles, in scenic spots to alleviate the environmental pressure of scenic spots caused by the sharp increase of tourism activity intensity under the traditional quantitative expansion growth mode. Whereas, the energy conservation and consumption reduction in tourism scenic spots are still in the state of independent enterprise management overall and have not been promoted to the level of policy guidance and promotion. The low-carbon construction and development of scenic spots in Zhangjiajie still has a long way to go [46].




4. Research Methodology


4.1. Low-Carbon Behaviour Performance of Scenic Spots


4.1.1. Delphi Method and Analytic Hierarchy Process (AHP)


Delphi method refers to repeated back-to-back correspondence consultations according to a certain procedure to consult the opinions of the members of an expert group. After several rounds of consultation and feedback, different opinions gradually converge [47]. By summarizing and combining with other mathematical statistics methods, a consistent and reliable recommendation or prediction evaluation result is achieved. Delphi method has the advantages of anonymity, feedback and statistics and is now widely used in policy making, business forecasting, programme evaluation and other aspects [48,49,50]. The analytic hierarchy process is a multi-criteria decision-making method that combines qualitative and quantitative analyses and was proposed by American operations research scientist Saaty in the early 1970s. AHP is simple and practical and is especially suitable for qualitative judgment, especially for the problem that the decision result is difficult to measure directly and accurately [51]. At present, the analytic hierarchy process is widely used in the fields of economics, management and marketing decision-making and evaluation [52,53].




4.1.2. Construction of an Indicator System


Based on the actual construction of a low-carbon tourism demonstration area in Zhangjiajie, a world heritage site, we examine the related literature of index design regarding low-carbon scenic spots from the concept of a low-carbon economy, low-carbon tourism and low-carbon scenic spots [6,28,31,41,45,54,55,56]. The initial 54 indicators are determined by screening the high-frequency indicators and referring to the related policies and systems of pollution prevention and the control of tourism in China (Table 1).



Based on the original index system that contains 54 indices, 10 professors in the field of ecotourism and tourism environments and 10 postgraduate students who are majoring in tourism geography are selected as the expert advisory group through the Delphi method. Questionnaires that confirm the indices are issued by the above expert group members for two rounds of consultation and 20 questionnaires are issued in each round, all of which are collected and valid.



After the first round of expert opinion consultation, a total of 18 indicators are counted and excluded due to reasons of repeatability, measurement difficulty, a low correlation with this study and inconsistency with the actual situation in Zhangjiajie. In addition, according to the experts’ opinions, two indices are added: “equipped with a circulating water flushing ecological toilet” and “adjust room temperature by building ventilation system”.



In the second round of the expert consultation, each expert was invited to distinguish the degree of importance of the index system formed after the adjustment. The importance of the indicators is divided into five grades, specifically “very unimportant”, “less important”, “important”, “more important”, and “very important”, which are given a score of 1, 3, 5, 7 and 9, respectively. The arithmetic mean value and variation coefficient value are used to correct the index system. The arithmetic mean value represents the concentration degree of expert opinions, that is, the tendency of expert collective opinions to be reflected in the importance degree of the indicators. When the arithmetic mean value is higher, the concentration degree of expert opinions is higher, and the indicators are more important. The variation coefficient value represents the degree of coordination of the expert opinions. When its value is smaller, the index is less controversial. Finally, the evaluation index system of low-carbon behaviour in scenic spots as shown in Table 2 is determined, which is divided into five categories and has a total of thirty eight questions.




4.1.3. Index Weight of LCBP in Scenic Spots


Based on the construction of the low-carbon behaviour evaluation index system, this paper adopts the AHP to determine the weight of each index. To ensure the reliability of the index weight, we sent questionnaires to the 20 experts in the expert group again and asked them to make judgments on the importance of the same level of secondary and tertiary indicators. The specific steps are as follows:



(1) A pair wise comparison of the importance degree between the factors was implemented based on the interaction between various factors, and it was scored on a scale from 1–9 to establish a judgment matrix of hierarchical factors and to obtain the correlation weight system value and weight value of the various factors.



(2) To ensure the rationality of the AHP results, it is also necessary to ensure the general consistency of the constructed judgment matrix, that is, the consistency coefficient CR ≤ 0.1; otherwise, it is necessary to readjust the judgment matrix.



(3) A total of 20 questionnaires were issued, and 17 were recovered, with a recovery rate of 85%. After averaging the statistical data of the questionnaire, the weight of the low-carbon performance indicators are presented in Table 2.




4.1.4. Measurement of the LCBP in Scenic Spots


The total value of the low-carbon behaviour evaluation index in scenic spots was set as LCBP. The score of the five primary indices of low-carbon design, daily energy saving, water-saving management, waste reduction and the scenic area of low-carbon awareness was L1, L2, L3, L4 and L5, respectively, the actual evaluation score of each secondary index is Pij, and the weights of the first and second indices are Wi and Wij, respectively.


LCBP=∑i=15Li, Li=Wi·∑ Pij·Wij



(1)







When i = 1 then j = 9, when i = 2 then j = 8, when i = 3 then j = 7, when i = 4 then j = 8, and when i = 5 then j = 6.





4.2. Influencing Factors of LCBP in Scenic Spots


4.2.1. Construction of an Indicator System


In China, local governments, as the substantive representatives of government departments in exercising scenic spot power, are not only the managers and supervisors in the operation process of scenic spots but also the economic subjects of scenic spots. The administration committee is a management organization directly appointed by the local government, which is the final executor of scenic spot decision-making and one of the two major business subjects. Its low-carbon consciousness and behavioural motivation will affect the choice of low-carbon behaviour. As another business entity of the scenic spot, investors have legitimacy and power over the scenic spot and are also in a strong position for low-carbon behaviour decision-making. At the same time, the scenic spot is subject to multiple pressures from other scenic spots, tourists, community residents and other core stakeholders, and the LCBP also faces different degrees of interest demands. Based on the internal motivation and external pressure in the implementation of low-carbon behaviours in Zhangjiajie scenic spots, this study develops scale factors that influence the low-carbon behaviour performance of scenic spots based on the tourism stakeholder theory [6,57,58,59,60,61] that can significantly influence the LCBP (Table 3).




4.2.2. Research Methods and Data Processing


Redundancy analysis (RDA) is a linear analysis method based on sorting techniques. RDA can statistically evaluate the relationship between one or a set of variables and another, and it is a very effective means and method to eliminate collinearity among variables; its greatest advantage that it independently maintains the contribution rate of each explanatory variable to the response variable [62]. Thus, RDA has been successfully applied in the ecological environment field [63,64,65,66].



Through in-depth interviews, the degree of the effect of each factor on the low-carbon behaviour selection in the scenic spot was scored according to the five-level scoring standard. Specifically, “1” expresses the degree of the weakest role, and “5” is the strongest. Furthermore, explore the indicators that can significantly affect the low-carbon behaviour and clarify the order of scenic spots and the driving factors. First, divide trend correspondence analysis (DCA) was carried out. Since the gradient of the sorting axis was less than 3, the selection model (PCA, RDA) was more applicable [65]. Followed by the effective evaluation of different driving factors in the interaction between the relationships, collinearity was eliminated between the impact factors to maintain the contribution rate of the explained variables to the corresponding variable. RDA was adopted in this study for the sorting analysis, which mainly consists of two kinds of RDA analysis. First, all the impact factors were selected for comprehensive analysis and for characterizing the corresponding relation of LCBP, scenic spot and the impact factors. Second, manual selection was adopted to explore the key factors that can significantly affect the low-carbon behaviour performance (p < 0.05), and the redundant variables with weak action intensity were removed.





4.3. Survey Objects and Data Collection


The research objects in this paper mainly include nine AAAAA scenic spots, eleven AAAA and four AAA scenic spots and eight non-A-level scenic spots in Zhangjiajie, which are divided into group A, group B and group C, respectively, according to the level of scenic spots (Table 4). Before the members of the research team began, they received relevant training. The members of the research team not only understood the relevant information of the 32 scenic spots under investigation but also had a clear interpretation of each measurement index of the low-carbon behaviour index system, and they were able to make a quick and appropriate evaluation of the various low-carbon behaviours of scenic spots. Meanwhile, through in-depth interviews with the management of the scenic spot management committee, we can grasp the factors that affect the low-carbon behaviour of the scenic spot.



The questionnaire consists of three sections. Section 1 is the basic information of the scenic spot, which includes the level and geographical location of the scenic spot. Section 2 is the low-carbon behaviour evaluation index system of the scenic spot, which includes 38 measurement indices in five categories. Section 3 is the influencing factors of the low-carbon behaviour performance in scenic spots, which includes 13 items. From 5–25 October 2018, the research team went to each scenic spot for on-site investigating, recording and scoring. A total of 600 questionnaires were distributed in the field with 200 each in groups A, B and C. Forty-seven questionnaires with incomplete answers, incomplete completion and obvious logic errors were eliminated, and 553 valid questionnaires were obtained, which accounts for 92.2% of the total questionnaires distributed.





5. Findings


5.1. Reliability and Validity


In this study, the Cronbach’s alpha coefficient is used to test the reliability of the questionnaire. The results show that the total reliability of the questionnaire is 0.895. In Section 2 of the questionnaire, the Cronbach’s coefficient of the five major indicators of the low-carbon behaviour group is greater than or close to 0.75. The reliability of the index group of the low-carbon behaviour driving factors in the third part of scenic spots is 0.835, which indicates that the indicators of each project have good reliability. The qualitative evaluation method of expert subjective judgment is used to test the validity of the questionnaire, which is assessed by the 20 experts to be of high validity. The results show that the factor load of each measurement index on the measurement variable is highly significant and that the average extraction variance (AVE) value of all variables is greater than 0.5. At the same time, the square root of the AVE is larger than the correlation coefficient among the variables, which fully shows that the questionnaire convergence and discrimination have good validity.




5.2. Evaluation of LCBP in Scenic Spots


5.2.1. Low-Carbon Design


Low-carbon design is the key link and important foundation of the low-carbon planning and construction of scenic spots [28]. As seen from Table 5, among the nine indicators of low-carbon design, the overall mean scores of the three indicators of “building site selection to minimize the destruction of the original ecosystem”, “reasonable design of building structure”, and “building site without damaging the terrain" are listed in the top three (4.07, 4.06, and 4.05, respectively), which indicates that the site selection and layout of most scenic spots (points) in Zhangjiajie have fully considered the integration with regional geological landforms and the ecological environment. In the selection of building materials, many scenic spots actively respond to the call of “localization of building materials, environmental nature, recycling of building materials” (3.06), and the mountainous scenic spots represented by the Wulingyuan-Tianzi Mountain scenic spot adapt measures according to local conditions, use local materials and integrate into nature to build fences with rattan and wood strips as raw materials. However, the environmental protection of the building materials for the scenic spots dominated by leisure and entertainment, such as Wanfu Hot Springs and Jiangya Hot Springs, is inferior. In terms of energy conservation and emissions reduction, only a few scenic spots save energy and reduce consumption by increasing the green coverage rate and using thermal insulation to build external walls (2.48, 2.92). The walking path is a multi-functional regional corridor that integrates leisure, sightseeing and cultural displays. Many scenic spots are natural and original in their ecological construction (3.76). Groups B and Group C still have a long way to go in “guide signs that use ecological materials” (2.64 and 2.47, respectively). As one of the most important components of infrastructure in the scenic spots, the penetration rate of ecological parking lots in Zhangjiajie scenic spots is low (1.92). This is an urgent need that requires attention from the relevant departments.




5.2.2. Daily Energy Conservation


Table 5 shows that the scenic spots of group A actively carry out experiential and interesting outdoor tourism activities, slow the speed of construction material and energy consumption (3.95), such as the Science and Technology Hall of Giant Slamander, Huanglong Cave, and actively develop experience and outdoor leisure projects. All of these measures can improve tourist scenic attractions and disperse crowds, which reduces the carbon footprint of the scenic spot to a certain extent [67]. Most scenic spots in Zhangjiajie adopt building ventilation systems and energy-saving lights, and the overall mean score of the two indices reaches 2.85 and 3.49, respectively. Except for a few scenic spots, such as Baofeng Lake and Huangshi Village, new energy sources, such as bio-energy, wind energy and solar energy are rarely fully utilized in the Zhangjiajie scenic spots (1.32), and the penetration rate of the monitoring system of energy-consuming devices is relatively low (2.34). In addition, the AAAAA scenic spot actively promotes low-carbon green power vehicles (cars) and strives to reduce or even eliminate exhaust emissions (4.12). To meet the personalized and diversified travel and transportation needs of tourists, personalized energy-saving transportation tools, such as slides and sedan chairs, are provided for tourists (3.64). Limited by their own conditions, only a few scenic spots provide tents and other low-energy accommodation facilities (2.80).




5.2.3. Water-Saving Management


Among the seven low-carbon behavioural indicators of “water-saving management”, the overall mean score of “increase permeable pavement of scenic spots” is the highest (3.95). With the increase in government environmental supervision, most scenic spots have begun to strictly control the discharge of harmful sewage (3.03) and actively use an intelligent induction water-saving system (2.83). Nevertheless, the terminal treatment of water resources in the three groups of scenic spots is slightly inadequate, and water-saving recycling technology has not been popularized (2.14, 2.05, 1.91). The climate of Zhangjiajie is a subtropical mountain prototypical monsoon humid climate, with an annual precipitation of up to 1400 mm (Source: Baike. Baidu (https://baike.baidu.com/item/Zhangjiajie/370496#reference-[9]-19051-wrap)) but only a few scenic spots, such as Huangshizhai, use a rainwater centralized treatment system (1.55). In addition, due to the difficulties in financing, slow financing, expensive financing and from expensive equipment, it is difficult for most scenic spots to adopt water-saving cleaning technology (2.21). Tourist toilets are a necessary facility for tourists and are also a prior symbol to show the tourism public service level. It was found that using recycled water for flushing toilets is not widely adopted in the Zhangjiajie District (2.66). Zhangjiajie Grand Gorge has actively responded to the “toilet revolution” by building smart and eco-friendly toilets and ecologically foaming toilets (4.88), but the traditional flushing toilets are still more common in other scenic spots. A few scenic spots, such as and Yangjiajie, still retain the old dry toilets, which are incompatible with the overall environment and atmosphere of the scenic spot and are extremely low in energy conservation and environmental protection.




5.2.4. Waste Reduction


Zhangjiajie actively responds to the call of “ecological civilization” construction and fully mobilizes enterprises, community residents, tourists and other subjects in the scenic spot to reduce waste in an all-round way [23]. Except for the low score of “using environment-friendly bags”, other practical links in the dimension of “waste reduction” all perform well. Residents in and outside the scenic spots reached a consensus to send household garbage to centralized garbage collection points, which is then sent to the garbage disposal station in Yongding District for green treatment by special garbage collection vehicles. Most of the AAAAA scenic spots in Zhangjiajie have established garbage collection stations (4.15). For example, the Tianzi Mountain scientifically planned and constructed a centralized garbage recycling station to facilitate the centralized treatment of garbage in the scenic spot according to the density of tourists in the low and peak tourist seasons (4.95). Whereas, some of the centralized garbage recycling stations with lower levels are far away from one another and have insufficient garbage throughput. Garbage bin design is an important reflection of the cultural connotation and public service level of the scenic spots. A sorting trash can with environmental protection quality was selected in Huanglong Cave, which fully integrates into the overall environment of the scenic spot and emphasizes the cultural connotation of the scenic spot and the large distribution density. In Zixiaguan, Tianmen Mountain and other scenic spots, garbage sorting identification is unclear, and it is, therefore, easy to mislead tourists to input garbage and, thus, lose the sorting function. The three groups of scenic spots (A, B and C) performed well in “use biodegradable plastic to pack tourist souvenirs” (4.45, 3.85 and 4.00, respectively), which curbs the production of waste at the source.




5.2.5. Low-Carbon Awareness


Table 5 shows that the group mean of low-carbon awareness is only 2.02, which is the lowest score in the five categories of indicators, except that the score of the “scientific planning of low-carbon scenic spot construction” is slightly higher (3.04); however, other indicators all score at a low level. The visits find that the Zhangjiajie low-carbon attractions construction investment is insufficient (2.02), Zhangjiajie rarely carry out “carbon offset” and other environmental protection and public welfare activities (1.80), and even the staff of the Wulingyuan-Tianmen Mountain scenic spot almost all agree that the scenic spot has a good ecological environment, high green coverage rate, and high carbon neutral intensity so that there is no need to add a low-carbon practice link of carbon offset. According to the survey, out of the 32 scenic spots, only a few such as Zhangjiajie Grand Gorge are consistent with the trend of a low-carbon economy and promote low-carbon knowledge through new media, such as its WeChat official account, Headline News and Weibo (4.30). Most scenic spots indicate that they did not organize monthly staff training on low-carbon tourism knowledge (1.55), and even some scenic spots have never organized such training activities so that employees are indifferent to the construction of low-carbon scenic spots. With the help of various network information platforms, the Tianmen Mountain scenic spot actively maintains a benign interaction with tourists, collects suggestions and opinions from tourists on the low-carbon management of the scenic spot, and gives different forms of rewards to tourists who provide their opinions to promote the low-carbon construction of the scenic spot (3.11).




5.2.6. The Score of LCBP for 32 Scenic Spots


It can be seen from Table 6 that the Huanglong Cave (AAAA) vigorously promotes its low-carbon construction, and its low-carbon behaviour performance ranks first place, which makes it the best model to establish the concept of ecological environmental protection and the construction of a low-carbon scenic spot. Zhangjiajie Grand Gorge (non-A) integrates the low-carbon concept into its planning, construction, operation and management, and has become a dark horse in the practice of low-carbon tourism. It is worth noting that with AAAA Karst landscape, the Longwang Cave and Jiutian Cave are numbers 14 and 18, respectively, which may relate to the stage of the life cycle of tourism scenic spots, and their LCBP is far from Huanglong Cave. Both Longwang Cave and Jiutian Cave are in the “in phase” stage. In these scenic spots, tourists increase gradually and form a certain proportion of the tourism market, but the limited funds are often used to improve tourism infrastructure in the scenic spot; therefore, low-carbon construction investment is stretched, whereas Huanglong Cave is in the “development” stage. The tourism market was rapidly formed and is constantly expanding, and the scenic spot continues to increase the capital investment in low-carbon construction; thus, its low-carbon behaviour performance is far ahead. Constrained by an insufficient abundance of tourism resources, it is difficult for He Long’s Former Residence to play its role in the construction of low-carbon scenic spots, and its LCBP ranks last among the 32 scenic spots.





5.3. The Driving Factors of LCBP in Scenic Spots


The RDA1 results of the driving factors and LCBP showed that all ranking axes are significant (P = 0.004), the sorting result is ideal, and the total eigenvalue interpretation proportion is 78.3%. The cumulative explanation information of the first ranking axis is as high as 67.8%, whereas those of the second sort axis are only 8.7% (Table 7). Thus, the first ranking axis can fully express the change of LCBP.



To explain all the driving factors of LCBP, according to the significance and importance of each factor (Table 8), the factors express the scenic area according to investors, such as to “reduce the cost of environmental governance”, “the application of financial loans to comprehensive environmental governance”, and “establishment of friendly relations with the government”, according to the scenic area management office, such as “multiple requirements on enterprises from the detailed environmental regulations”, “frequent and strict environmental monitoring”, according to the local government, “increasing support for demonstrating low-carbon scenic spots”, and according to tourists’ “zeal of tourists for low-carbon tourism products”. All have 95% confidence, which can significantly affect the performance of the scenic spot to engage in low-carbon behaviours.



RDA analysis (RDA2) is conducted on the seven key drivers that can significantly affect the LCBP of scenic spots, and the results show that the correlation coefficient between the LCBP and the drivers is 0.888, which indicates that the correlation between the LCBP and the drivers is very obvious on the first ranking axis. The two major sorting axes can cumulatively explain 72.7% of the LCBP data information and 98.7% of the LCBP-and driving factor-related information, which fully indicates that the above 7 indicators can be used as the key indicators to characterize the relationship between the LCBP and the drivers.



The shift cumulative percentage and LCBP in the first and second axes can be found by contrasting and analysing RDA1 and RDA2. The cumulative percentage difference of the changes in the driving factors’ relationship is rather small, and the second sort shaft provides little information, which proves that the different dynamic conditions of the LCBP reified and were expressed in the first shaft again.



It can be observed that the cluster tendency of the low-carbon behavioural performance of the explained variables is significant along the first ranking axis by interpreting the RDA results of the seven driving factors. In view of the explanatory variables, the correlations between “reduce the cost of environmental governance”, “the application of financial loan on the comprehensive environmental governance”, “establishment of friendly relations with the government”, “multiple requirements on the enterprises from the detailed environmental regulations”, “increasing support for demonstrating low-carbon scenic spots” and the first sorting shaft are higher than their correlations with the second sorting shaft. However, compared with the “reduce the cost of environmental governance” and “the application of financial loan on the comprehensive environmental governance”, the degree of the role in “establishment of friendly relations with the government”, “multiple requirements on the enterprises from the detailed environmental regulations” and “increasing support for demonstrating low-carbon scenic spots” is slightly weak. “zeal of tourists for low-carbon tourism products” and “frequent and strict environmental supervision” fall into the second ranking axis, but “frequent and strict environmental supervision” is closely related to the two ranking axes (Figure 2). The information interpretation amount of the two axes and the connecting length of each driving factor in the figure indicate that the pressure from the scenic spot management office, scenic spot investors, local governments and tourists is the key driving factor that affects the LCBP of Zhangjiajie scenic spots. Only 10 scenic spots are obviously affected by the independent driving factors, which accounts for 31% of the total sample of scenic spots, including the four scenic spots with the best LCBP, namely, Huanglong Cave (rank 1), Tianzi Mountain (rank 2), Huangshi Village (rank 3) and Tianmen Mountain (rank 4), and the four scenic spots ranked low in LCBP, namely, Junsheng Gallery (rank 24), Yuhuang Grottoes (rank 28), The Old Yard (rank 29) and He Long’s Former Residence (rank 32). The other 22 scenic spots are affected by multiple driving factors.





6. Discussion


Thus far, although the initiative to build low-carbon scenic spots has been widely acclaimed around the world, China has provided neither a strict definition of low-carbon scenic spots nor a more scientific and accurate system to consider whether the LCBP meets high standards [28,45]. Therefore, the literature available on the LCBP in and the driving factors for scenic spots is limited. Our research takes this deficiency as an opportunity to conduct a tentative study. The Delphi method and AHP were taken to quantitatively evaluate the LCBP of 32 scenic spots in Zhangjiajie. At the same time, this article clarifies the key factors influencing LCBP in the scenic spot, which is an important idea and practical instruction significance in making effective environmental policy by using RDA.



Overall, the low-carbon behaviour in Zhangjiajie performs well. The weighted LCBP group averaged 3.10, nevertheless there is still a lot of room for improvement and promotion. The average score of the performance group in low-carbon design, the management of daily energy saving, water saving, waste reduction and low-carbon awareness was 0.49, 0.74, 0.24, 1.51 and 0.11, respectively. Among the five low-carbon behaviour measurement projects, the score of waste reduction was the highest, and the low-carbon awareness performance was the most deficient in scenic spots. Currently, the concept of low carbon has become an irresistible social phenomenon, and environmental and energy issues have entered the common sense of the public. The low-carbon awareness is still the obstacle to scenic spots enhance low-carbon behaviour. This observation also reflects that the current market environment for cultivating scenic spots with good low-carbon behaviours is far from mature, which requires the joint efforts of all stakeholders in tourist attraction, a conclusion that is similar to the studies conducted by Zhang [7].



The LCBP in scenic spots is because of the dynamic game of balancing multiple interests among multiple interest subjects [27]. According to the RDA, pressures from investors, administration committee, tourists and local government are main driving factors for low-carbon behaviours in scenic spots. In the low-carbon construction, local governments play a leading role in resource allocation and interest division, and interest pursuit and value orientation are the key factors that affect the low-carbon behaviour of scenic spots, which is also consistent with the research conclusion of Cheng et al. [6] The landscape management office is the accredited institution for the local government supervision of scenic spots, which can directly use its authority to exert more powerful positive guidance on the low-carbon behaviour; thus, it is an momentous factor to promote the low-carbon governance of scenic spots. As one of the most important market subjects, investors have power and legitimacy over scenic spots. The low-carbon awareness and investment of these investors in low-carbon construction directly affect the LCBP [55,68]. Tourists are the basis of the survival of scenic spots, and their low-carbon value identification and behaviour choice affect to some extent the low-carbon construction level of scenic spots, which is similar to the finding from the study conducted by Becken et al [60].



There are three major contributions of this study as follows. First, this study discusses the trend of low-carbon behaviour of scenic spots, the influencing factors and mechanism from the perspective of micro dynamics in Zhangjiajie. This “bottom-up” consideration provides a new idea for the environmental management and sustainable development of all scenic spots at Zhangjiajie world heritage site in theory, which will help deepen and develop the basic theoretical research on tourism. Second, this study defines the research variables from the operating level. Accordingly, a measurement scale of low-carbon behaviour and the influencing factors in scenic spots is developed. In addition, the interaction mechanism between the low-carbon behaviour and various influencing factors is analysed to realize the transformation of the research on the low-carbon behaviour of scenic spots from a single factor to comprehensive factors. This approach can also provide the possibility of promoting the transformation of scenic spots from passive feedback behaviour under environmental regulation to active decision-making behaviour under comprehensive factors. Third, 32 scenic spots at Zhangjiajie world heritage sites are taken as the research objects, and the comparative analysis is conducted by classification, which covers a wide range of areas and is highly representative. The data analysis method of plant community-RDA is introduced to study the influencing factors of low-carbon behaviour, and the theoretical framework of the influencing factors of low-carbon behaviour in scenic spots is more clearly and reasonably interpreted.




7. Conclusions


By using the Delphi method, AHP and RDA, this paper systematically evaluates the LCBP and reveals the key variables that affect the low-carbon behaviour in scenic spots. Research shows that the low-carbon behaviour of Zhangjiajie performs well. However, there is still a certain gap between this performance and Zhangjiajie’s goal of building a low-carbon tourism demonstration zone. Most scenic spots have low average scores in the “low-carbon consciousness” item, and the weak low-carbon awareness has become the largest weakness that restricts the low-carbon construction. The LCBP in scenic spots is because of a dynamic game among multiple interest subjects. In the low-carbon construction, the pressure from local governments, the administrative committee, investors and tourists are the most important driving force that affect the low-carbon behaviour performance. This driving force is the resulting force of environmental regulation and the profit motive. The low-carbon development trend of the surrounding scenic spots and the environmental interests of the original residents have not had a significant impact on the low-carbon construction.



Based on the findings, this study proposes countermeasures to improve the low-carbon behaviour of Zhangjiajie scenic spots. Recommendations from the local governments and administration committees are mainly based on the improvement of low-carbon tourism laws and the establishment of a low-carbon scenic spot evaluation and certification system. Effective policy guidance should be well implemented, and rewards and punishment should be conducted simultaneously to advocate for low-carbon tourism scenic spot construction. The implementation of low-carbon policies needs to begin with details, government publicity and low-carbon environmental education should be strengthened, and a strong supervision mechanism should be established to urge scenic spots to accelerate the low-carbon tourism demonstration zone. The countermeasures at the investor-level mainly include raising the awareness of social responsibility, introducing low-carbon technology and strengthening the communication and cooperation among scenic spots. Based on the level of tourists, “tourists and scenic spots should be responsible for the effective supervision of low-carbon behaviour” [59].



Low-carbon behaviour in tourist attractions is a forward-looking and strategic proposition of the times. However, there are still the following deficiencies in this study. First, since few scholars systematically measure the LCBP of scenic spots, this study lacks standards for reference in the construction of the index system; thus, further improvement of the index system is needed in follow-up studies. Second, this study only measures LCBP of scenic spots in the same timeframe. Subsequent studies can compare the LCBP in different timeframes vertically to comprehensively understand the evolution of regulations of LCBP of scenic spots. Third, based on the analysis of low-carbon behaviours, a linkage analysis needs to be conducted to determine whether the spatial distribution pattern of carbon emissions is consistent with that of scenic spots to make carbon emissions reduction more targeted.







Author Contributions


K.W. proposed and designed the study; C.G. and Y.O. were accountable for data collecting and the interpretation of results; C.G. wrote the paper; H.L. was responsible for the further revision of this study; and all authors have read and approved the final manuscript.




Funding


This work was supported by the National Social Science Fund of China (No. 18BJY191).




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Walz, A.; Calonder, G.P.; Hagedorn, F.; Lardelli, C.; Lundström, C.; Stöckli, V. Regional CO2 budget, countermeasures and reduction aims for the Alpine tourist region of Davos, Switzerland. Energy Policy 2008, 36, 811–820. [Google Scholar] [CrossRef]

	



Tsai, K.-T.; Lin, T.-P.; Lin, Y.-H.; Tung, C.-H.; Chiu, Y.-T. The Carbon Impact of International Tourists to an Island Country. Sustainability 2018, 10, 1386. [Google Scholar] [CrossRef]

	



Zhang, J.K.; Zhang, Y. Carbon tax, tourism CO 2 emissions and economic welfare. Ann. Tour. Res. 2018, 69, 18–30. [Google Scholar] [CrossRef]

	



Sajjad, F.; Noreen, U.; Zaman, K. Climate change and air pollution jointly creating nightmare for tourism industry. Environ. Sci. Pollut. Res. 2014, 21, 12403–12418. [Google Scholar] [CrossRef] [PubMed]

	



Becken, S. A review of tourism and climate change as an evolving knowledge domain. Tour. Manag. Perspect. 2013, 6, 53–62. [Google Scholar] [CrossRef]

	



Cheng, Q.; Su, B.; Tan, J. Developing an evaluation index system for low-carbon tourist attractions in China—A case study examining the Xixi wetland. Tour. Manag. 2013, 36, 314–320. [Google Scholar] [CrossRef]

	



Zhang, J.K. Evaluating regional low-carbon tourism strategies using the fuzzy Delphi- analytic network process approach. J. Clean. Prod. 2017, 141, 409–419. [Google Scholar] [CrossRef]

	



Liu, J.; Feng, T.T.; Yang, X. The energy requirements and carbon dioxide emissions of tourism industry of Western China: A case of Chengdu city. Renew. Sustain. Energy Rev. 2011, 15, 2887–2894. [Google Scholar] [CrossRef]

	



Katircioglu, S.T.; Feridun, M.; Kilinc, C. Estimating tourism-induced energy consumption and CO2 emissions: The case of Cyprus. Renew. Sustain. Energy Rev. 2014, 29, 634–640. [Google Scholar] [CrossRef]

	



Howitt, O.J.A.; Revol, V.G.N.; Smith, I.J.; Rodger, C.J. Carbon emissions from international cruise ship passengers’ travel to and from New Zealand. Energy Policy 2010, 38, 2552–2560. [Google Scholar] [CrossRef]

	



Mayor, K.; Tol, R.S.J. Scenarios of carbon dioxide emissions from aviation. Glob. Environ. Chang. 2010, 20, 65–73. [Google Scholar] [CrossRef]

	



Tsai, K.-T.; Lin, T.-P.; Hwang, R.-L.; Huang, Y.-J. Carbon dioxide emissions generated by energy consumption of hotels and homestay facilities in Taiwan. Tour. Manag. 2014, 42, 13–21. [Google Scholar] [CrossRef]

	



Filimonau, V.; Dickinson, J.; Robbins, D.; Huijbregts, M.A.J. Reviewing the carbon footprint analysis of hotels: Life Cycle Energy Analysis (LCEA) as a holistic method for carbon impact appraisal of tourist accommodation. J. Clean. Prod. 2011, 19, 1917–1930. [Google Scholar] [CrossRef]

	



Kuo, N.-W.; Lin, C.-Y.; Chen, P.-H.; Chen, Y.-W. An inventory of the energy use and carbon dioxide emissions from island tourism based on a life cycle assessment approach. Environ. Prog. Suatain. 2012, 31, 459–465. [Google Scholar] [CrossRef]

	



He, Y.; Huang, P.; Xu, H. Simulation of a dynamical ecotourism system with low carbon activity: A case from western China. J. Environ. Manag. 2018, 206, 1243–1252. [Google Scholar] [CrossRef] [PubMed]

	



O’Mahony, T.; Zhou, P.; Sweeney, J. The driving forces of change in energy-related CO2 emissions in Ireland: A multi-sectoral decomposition from 1990 to 2007. Energy Policy 2012, 44, 256–267. [Google Scholar] [CrossRef]

	



Sun, Y.-Y. Decomposition of tourism greenhouse gas emissions: Revealing the dynamics between tourism economic growth, technological efficiency, and carbon emissions. Tour. Manag. 2016, 55, 326–336. [Google Scholar] [CrossRef]

	



Tang, C.C.; Zhong, L.S.; Ng, P. Factors that Influence the Tourism Industry’s Carbon Emissions: A Tourism Area Life Cycle Model Perspective. Energy Policy 2017, 109, 704–718. [Google Scholar] [CrossRef]

	



Katircioglu, S.T. Testing the tourism-induced EKC hypothesis: The case of Singapore. Econ. Model. 2014, 41, 383–391. [Google Scholar] [CrossRef]

	



Cadarso, M.A.; Gomez, N.; Lopez, L.A.; Tobarra, M.A. Calculating tourism’s carbon footprint: Measuring the impact of investments. J. Clean. Prod. 2016, 111, 529–537. [Google Scholar] [CrossRef]

	



Ben Jebli, M.; Ben Youssef, S.; Apergis, N. The dynamic linkage between renewable energy, tourism, CO2 emissions, economic growth, foreign direct investment, and trade. Lat. Am. Econ. Rev. 2019, 28. [Google Scholar] [CrossRef]

	



Liu, J.; Pan, H.; Zheng, S. Tourism Development, Environment and Policies: Differences between Domestic and International Tourists. Sustainability 2019, 11, 1390. [Google Scholar] [CrossRef]

	



Tang, C.C.; Zhong, L.S.; Fan, W.J.; Cheng, S.K. Energy consumption and carbon emission for tourism transport in World Heritage Sites: A case of the Wulingyuan area in China. Nat. Resour. Fourm 2015, 39, 134–150. [Google Scholar] [CrossRef]

	



Becken, S.; Simmons, D.G. Understanding energy consumption patterns of tourist attractions and activities in New Zealand. Tour. Manag. 2002, 23, 343–354. [Google Scholar] [CrossRef]

	



Chen, C.-M.; Lin, Y.-L.; Hsu, C.-L. Does air pollution drive away tourists? A case study of the Sun Moon Lake National Scenic Area, Taiwan. Transp. Res. D Tr. E 2017, 53, 398–402. [Google Scholar] [CrossRef]

	



Zhou, N.X.; Huang, Z.F.; Liang, Y.Y. Carbon sources and storage sinks in scenic tourist areas: A Mount Lushan case study. Acta Ecol. Sin. 2012, 33, 4134–4145. [Google Scholar] [CrossRef]

	



Zhu, G.X.; Wang, J.L.; Hong, H.P.; Hu, S.F.; Qian, J.; Zhai, J.Z. Research on evaluation index system of low-carbon tourism in mountain scenic areas: A case study of Huangshan Scenic Area. Geogr. Res. 2013, 32, 2357–2365. [Google Scholar] [CrossRef]

	



Zhao, J.; Gao, J. Assessing the low carbon mode for tourism regions based on an ANP approach. Resour. Sci. 2011, 33, 897–904. [Google Scholar]

	



Jacobsen, J.K.S. The making of an attraction: The case of North Cape. Ann. Tour. Res. 1997, 24, 341–356. [Google Scholar] [CrossRef]

	



Wang, K.; Li, M.N.; Ge, Q.S. An empirical study on environmental performances of tourists’hotels in the World Heritage Site: Case of Zhangjiajie. Chin. Popul. Resour. Environ. 2012, 22, 33–39. [Google Scholar]

	



Li, X.; Yi, Y. A conceptual moevaluation index systemdel of low carbon scenic spots and construction of evaluation index syste. Tour. Trib. 2012, 27, 84–89. [Google Scholar]

	



Ming, Q.; Chen, Y.; Li, Q. Low-carbon tourism: The startegic choice of the tourism industry ecology. Hum. Geogr. 2010, 25, 22–26, 127. [Google Scholar]

	



Gössling, S. Global environmental consequences of tourism. Glob. Environ. Chang. 2002, 12, 283–302. [Google Scholar] [CrossRef]

	



Gössling, S.; Peeters, P.; Ceron, J.-P.; Dubois, G.; Patterson, T.; Richardson, R.B. The eco-efficiency of tourism. Ecol. Econ. 2005, 54, 417–434. [Google Scholar] [CrossRef]

	



Wang, K.; Li, J.; Xi, J.C. Linking between Carbon Dioxide Emission and Tourism Economic Growth in China. Tour. Trib. 2014, 29, 24–33. [Google Scholar]

	



Konan, D.E.; Chan, H.L. Greenhouse gas emissions in Hawai’i: Household and visitor expenditure analysis. Energy Econ. 2010, 32, 210–219. [Google Scholar] [CrossRef]

	



Nepal, S.K. Tourism-induced rural energy consumption in the Annapurna region of Nepal. Tour. Manag. 2008, 29, 89–100. [Google Scholar] [CrossRef]

	



Wu, X.C.; Priyadarsini, R.; Siew Eang, L. Benchmarking energy use and greenhouse gas emissions in Singapore’s hotel industry. Energy Policy 2010, 38, 4520–4527. [Google Scholar] [CrossRef]

	



Macintosh, A.; Wallace, L. International aviation emissions to 2025: Can emissions be stabilised without restricting demand? Energy Policy 2009, 37, 264–273. [Google Scholar] [CrossRef]

	



Liu, H.Y.; Wu, S.D. An assessment on the planning and construction of an island renewable energy system—A case study of Kinmen Island. Renew. Energy 2010, 35, 2723–2731. [Google Scholar] [CrossRef]

	



Ma, Y.; Yan, Q.; Chen, X. A research on the appraisal index system of low-carbon tourism destination. Econ. Geogr. 2011, 31, 686–689. [Google Scholar] [CrossRef]

	



Meng, S.; Pham, T. The impact of the Australian carbon tax on the tourism industry. Tour. Econ. 2015, 23, 506–522. [Google Scholar] [CrossRef]

	



Bhuiyan, M.A.H.; Bari, M.A.; Siwar, C.; Ismail, S.M.; Islam, R. Measurement of carbon dioxide emissions for eco-tourism in Malaysia. J. Appl. Sci. 2012, 12, 1832–1838. [Google Scholar] [CrossRef]

	



Bakhat, M.; Rosselló, J. Estimation of tourism-induced electricity consumption: The case study of Balearics Islands, Spain. Energy Econ. 2011, 33, 437–444. [Google Scholar] [CrossRef]

	



Luo, Y.Y.; Ge, P.; Ren, P.Y.; Liang, X.D.; Qiu, Y.Q. Integrated Evaluation of Decarbonated Tourist Attractions Based on IEME. Resour. Sci. 2011, 33, 2182–2190. [Google Scholar]

	



Luo, W. Evaluating Tourist Destination Performance: Expanding the Sustainability Concept. Sustainability 2018, 10, 516. [Google Scholar] [CrossRef]

	



Donohoe, H.M.; Needham, R.D. Moving best practice forward: Delphi characteristics, advantages, potential problems, and solutions. Int. J. Tour. Res. 2009, 11, 415–437. [Google Scholar] [CrossRef]

	



De Jesus, A.; Antunes, P.; Santos, R.; Mendonça, S. Eco-innovation pathways to a circular economy: Envisioning priorities through a Delphi approach. J. Clean. Prod. 2019, 228, 1494–1513. [Google Scholar] [CrossRef]

	



Ho, L.-W.; Lie, T.-T.; Leong, P.T.M.; Clear, T. Developing offshore wind farm siting criteria by using an international Delphi method. Energy Policy 2018, 113, 53–67. [Google Scholar] [CrossRef]

	



Vreys, K.; Lizin, S.; Van Dael, M.; Tharakan, J.; Malina, R. Exploring the future of carbon capture and utilisation by combining an international Delphi study with local scenario development. Resour. Consev. Recy. 2019, 146, 484–501. [Google Scholar] [CrossRef]

	



Chang, D.-Y. Applications of the extent analysis method on fuzzy AHP. Eur. J. Oper. Res. 1996, 95, 649–655. [Google Scholar] [CrossRef]

	



Hillerman, T.; Souza, J.C.F.; Reis, A.C.B.; Carvalho, R.N. Applying clustering and AHP methods for evaluating suspect healthcare claims. J. Comput Sci. Neth. 2017, 19, 97–111. [Google Scholar] [CrossRef]

	



Zyoud, S.H.; Fuchs-Hanusch, D. A bibliometric-based survey on AHP and TOPSIS techniques. Expert Syst. Appl. 2017, 78, 158–181. [Google Scholar] [CrossRef]

	



Li, W. Environmental management indicators for ecotourism in China’s nature reserves: A case study in Tianmushan Nature Reserve. Tour. Manag. 2004, 25, 559–564. [Google Scholar] [CrossRef]

	



Cai, M.; Wang, Y.M. Low-carbon tourism: A new mode of tourism development. Tour. Trib. 2010, 25, 13–17. [Google Scholar]

	



Erdogan, N.; Tosun, C. Environmental performance of tourism accommodations in the protected areas: Case of Goreme Historical National Park. Int. J. Hosp. Manag. 2009, 28, 406–414. [Google Scholar] [CrossRef]

	



Yang, Z.; Shi, H.; Yang, D.; Cai, Y.; Ren, X. Analysis of core stakeholder behaviour in the tourism community using economic game theory. Tour. Econ. 2015, 21, 1169–1187. [Google Scholar] [CrossRef]

	



Wang, Z.M. Research on the construction of low carbon tourism scenario based on residents’ community attachment. J. Nanjing Norm. Univ. (Nat. Sci. Ed.) 2015, 38, 137–144. [Google Scholar]

	



Wang, K.; Li, M.; Ge, Q. Environmental behavior of tourism enterprises in the World Heritage Sites and its driving mechanism: An empirical study on tourist hotels in Zhangjiajie. Tour. Trib. 2012, 27, 64–73. [Google Scholar]

	



Becken, S.; Lama, A.K.; Espiner, S. The cultural context of climate change impacts: Perceptions among community members in the Annapurna Conservation Area, Nepal. Environ. Dev. 2013, 8, 22–37. [Google Scholar] [CrossRef]

	



Sardianou, E.; Kostakis, I.; Mitoula, R.; Gkaragkani, V.; Lalioti, E.; Theodoropoulou, E. Understanding the entrepreneurs’ behavioural intentions towards sustainable tourism: A case study from Greece. Environ. Dev. Sustain. 2015, 18, 857–879. [Google Scholar] [CrossRef]

	



Gabarrón, M.; Faz, A.; Acosta, J.A. Use of multivariable and redundancy analysis to assess the behavior of metals and arsenic in urban soil and road dust affected by metallic mining as a base for risk assessment. J. Environ. Manag. 2018, 206, 192–201. [Google Scholar] [CrossRef]

	



Chen, H.W.; Lin, H.C.; Chuang, Y.H.; Sun, C.T.; Chen, W.Y.; Kao, C.Y. Effects of environmental factors on benthic species in a coastal wetland by redundancy analysis. Ocean Coast Manag. 2019, 169, 37–49. [Google Scholar] [CrossRef]

	



Friedman, B.H.; Stephens, C.L.; Thayer, J.F. Redundancy analysis of autonomic and self-reported, responses to induced emotions. Biol. Psychol. 2014, 98, 19–28. [Google Scholar] [CrossRef] [PubMed]

	



Kadel, S.; Persico, M.; Thibodeau, J.; Lainé, C.; Bazinet, L. Use of redundancy analysis and multivariate regression models to select the significant membrane properties affecting peptide migration during electrodialysis with filtration membranes. Sep. Purif. Technol. 2019, 221, 114–125. [Google Scholar] [CrossRef]

	



Persico, M.; Dhulster, P.; Bazinet, L. Redundancy analysis for determination of the main physicochemical characteristics of filtration membranes explaining their fouling by peptides. J. Membr. Sci. 2018, 563, 708–717. [Google Scholar] [CrossRef]

	



Luo, F.; Becken, S.; Zhong, Y. Changing travel patterns in China and ‘carbon footprint’ implications for a domestic tourist destination. Tour. Manag. 2018, 65, 1–13. [Google Scholar] [CrossRef]

	



Can, H.; Hongbing, D. The model of developing low-carbon tourism in the context of leisure economy. Energy Procedia 2011, 5, 1974–1978. [Google Scholar] [CrossRef]








[image: Sustainability 11 03673 g001 550]





Figure 1. Location of the study area. 






Figure 1. Location of the study area.



[image: Sustainability 11 03673 g001]







[image: Sustainability 11 03673 g002 550]





Figure 2. RDA results of the LCBP of scenic spots in Zhangjiajie and the seven driving factors. 
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Table 1. The initial indicators of scenic spots’ LCBP.
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	No.
	Index Content
	No.
	Index Content





	1
	Localization of building materials, environmental nature, recycling of building materials
	28
	Keep as much soil as possible on the ground



	2
	Reasonable design of building structure
	29
	Set up a garbage collection station in scenic spots



	3
	Building with a long service life
	30
	Increase the permeable pavement of the scenic spot



	4
	Building site without damaging the terrain
	31
	Distribution density of sorting trash cans



	5
	Building site selection to minimize the destruction of the original ecosystem
	32
	Trash can for ecological materials



	6
	Increase the green coverage rate
	33
	Classification and recycling of wastes



	7
	Building external insulation, warm in winter and cool in summer
	34
	Harmless disposal of unrecoverable waste



	8
	Ecological walking trail construction
	35
	Buffets are available in quantity, eliminating waste



	9
	Green rate of road in scenic area
	36
	Green recycling equipment is provided in accommodation facilities



	10
	Guide signs that use ecological materials
	37
	Use of environmentally friendly bags



	11
	Built ecological parking
	38
	Use degradable plastic to pack tourist souvenirs



	12
	Good indoor lighting
	39
	Buy local products and souvenirs to benefit the community



	13
	Many outdoor tourism activities, reducing equipment and energy consumption
	40
	Activities of “carbon offset” in scenic spots



	14
	Energy-saving lamps (indoor lights and outdoor streetlights)
	41
	Extent to which low-carbon technologies are used



	15
	Hotels use elevators less, leave the room power, etc.
	42
	Recruit and solicit feedback from tourists on the low-carbon management of scenic spots



	16
	Try to adopt the new energy resources of solar and wind energy
	43
	Tour guides remind low-carbon knowledge and provide low-carbon related services



	17
	Monitor and manage energy-consuming equipment
	44
	Low-carbon environmental education for local residents



	18
	Provide low-energy accommodations such as tents
	45
	Scientific planning of low-carbon scenic spot construction



	19
	Local ingredients, green food, reduce the proportion of meat
	46
	Monthly training of low-carbon tourism knowledge for employees



	20
	Promote low-carbon green power vehicles (cars)
	47
	Promote the construction of low-carbon scenic spots through WeChat, Weibo, etc.



	21
	Encourage guests to take public transportation
	48
	Percentage of the revenue from scenic spots used for low-carbon maintenance



	22
	Provide personalized energy-saving vehicles such as skids and sedan chairs
	49
	Low-carbon environment monitoring mechanism in scenic spots



	23
	Use water-saving recycling technology
	50
	Low carbonization inspection organization



	24
	Adopt an intelligent inductive water-saving system
	51
	The utilization rate of energy-saving facilities in scenic spots



	25
	Set up a rainwater centralized treatment system
	52
	The utilization rate of renewable energy in scenic spots



	26
	Control the discharge of harmful sewage
	53
	Tourist feedback and complaint mechanism



	27
	Reception facilities with water-saving cleaning technology
	54
	Investment in low-carbon scenic spot construction
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Table 2. The indicators and weights of scenic spots’ LCBP.
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First-Level

	
Second-Level

	
Weight

	
Third-Level

	
Weight






	
Low-carbon behaviour evaluation index system for scenic spot

	
Low-carbon design

CR = 0.0032

	
0.149

	
Localization of building materials, environmental nature, recycling of building materials

	
0.263




	
Reasonable design of building structure

	
0.086




	
Building site without damaging the terrain

	
0.023




	
Building site selection to minimize the destruction of the original ecosystem

	
0.084




	
Increase the green coverage rate

	
0.041




	
Building external insulation, warm in winter and cool in summer

	
0.154




	
Ecological walking trail construction

	
0.263




	
Guide signs that use ecological materials

	
0.042




	
Built ecological parking

	
0.041




	
Daily energy conservation

CR = 0.0025

	
0.256

	
Many outdoor tourism activities, reducing equipment

and energy consumption

	
0.027




	
Energy-saving lamps (indoor lights and outdoor streetlights)

	
0.249




	
Try to adopt new energy resources of solar and wind energy

	
0.029




	
Monitor and manage energy-consuming equipment

	
0.223




	
Use the building ventilation system to adjust the room temperature

	
0.099




	
Provide low-energy accommodations such as tents

	
0.055




	
Promote low-carbon green power vehicles (cars)

	
0.261




	
Provide personalized energy-saving vehicles such as skids and sedan chairs

	
0.053




	
Water saving management

CR = 0.0062

	
0.087

	
Equipped with a circulating water flushing ecological toilet

	
0.210




	
Adopt an intelligent inductive water-saving system

	
0.210




	
Use of water-saving recycling technology

	
0.115




	
Set up of a rainwater centralized treatment system

	
0.043




	
Control the discharge of harmful sewage

	
0.349




	
Reception facilities with water-saving cleaning technology

	
0.043




	
Increase the permeable pavement of the scenic spot

	
0.026




	
Waste reduction

CR = 0.0035

	
0.457

	
Set up the garbage collection station in the scenic spot

	
0.261




	
Trash can for ecological materials

	
0.032




	
Distribution density of sorting trash cans

	
0.098




	
Classification and recycling of wastes

	
0.158




	
Harmless disposal of unrecoverable waste

	
0.093




	
Green recycling equipment is provided in accommodation facilities

	
0.287




	
Use environmentally friendly bags

	
0.034




	
Use degradable plastic to pack tourist souvenirs

	
0.032




	
Low-carbon awareness

CR = 0.0022

	
0.048

	
Activities of “carbon offset” in scenic spot

	
0.125




	
Promote the construction of low-carbon scenic spots through WeChat, Weibo, etc.

	
0.062




	
Scientific planning of low-carbon scenic spot construction

	
0.357




	
Monthly training in low-carbon tourism knowledge for employees

	
0.357




	
Recruit and solicit feedback from tourists on the low-carbon management of scenic spots

	
0.034




	
Investment in low-carbon scenic spot construction

	
0.062
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Table 3. The driving indicators of scenic spots’ LCBP.
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Stakeholders

	
Code

	
Indicators






	
Local government

	
G1

	
Restrictions from the Tourism Law




	
G2

	
Cyclic supervision of the environment in scenic spots




	
G3

	
Increasing support for demonstrating low-carbon scenic spots




	
Administration committee

	
M1

	
Multiple requirements on enterprises from the detailed environmental regulations




	
M2

	
Frequent and strict environmental regulation




	
Investors of scenic spots

	
I1

	
Reduce the cost of environmental governance




	
I2

	
The application of financial loans to comprehensive environmental governance




	
I3

	
Establishment of friendly relations with the government




	
I4

	
Establishment of an enterprise’s brand image




	
I5

	
Fulfilment of enterprises’ environmental responsibility




	
Surrounding scenic spots

	
O

	
Low-carbon construction of surrounding scenic spots




	
Tourists

	
TO

	
Zeal of tourists for low-carbon tourism products




	
Residents

	
D

	
Willingness of original residents to protect the environment
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Table 4. The classification of the scenic spots in Zhangjiajie (Source: Ministry of Culture and Tourism of the People’s Republic of China (https://www.mct.gov.cn/; and Hunan Province Department of Culture and Tourism: http://lfw.hunan.gov.cn/)).






Table 4. The classification of the scenic spots in Zhangjiajie (Source: Ministry of Culture and Tourism of the People’s Republic of China (https://www.mct.gov.cn/; and Hunan Province Department of Culture and Tourism: http://lfw.hunan.gov.cn/)).





	
Group

	
Rank

	
Name

	
Group

	
Rank

	
Name






	
Group A (9)

	
AAAAA

	
Tianzi Mountain

	
Group B (15)

	
AAAA

	
Helong Memorial Hall




	
AAAAA

	
Huangshi Village

	
AAAA

	
Jiangya Hot Springs




	
AAAAA

	
Tianmen Mountain

	
AAAA

	
Kuzhu Village




	
AAAAA

	
Yuanjiajie

	
AAAA

	
Dayong Town




	
AAAAA

	
Suoxiyu

	
AAA

	
Zixia Temple




	
AAAAA

	
Jinbianxi

	
AAA

	
Green Land Sightseeing Garden




	
AAAAA

	
Bailong Elevator

	
AAA

	
Science and Technology Hall of Giant Slamander




	
AAAAA

	
Yangjiajie

	
AAA

	
Junsheng Gallery




	
AAAAA

	
Ten-mile Natural Gallery

	
Group C (8)

	
Non-A

	
Zhangjiajie Grand Gorge




	
Group B (15)

	
AAAA

	
Huanglong Cave

	
Non-A

	
Puguang Temple




	
AAAA

	
Baofeng Lake

	
Non-A

	
Martyrs’ Cemetery




	
AAAA

	
Wanfu Hot Springs

	
Non-A

	
Wulei Mountain




	
AAAA

	
Longwang Cave

	
Non-A

	
Badagongshan Natural Reserve




	
AAAA

	
Tujia Folk Garden

	
Non-A

	
Jade Emperor Grottoes




	
AAAA

	
Jiutian Cave

	
Non-A

	
The Old Yard




	
AAAA

	
Maoyan River

	
Non-A

	
He Long’s Former Residence
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Table 5. Mean distribution of the scenic spots’ LCBP indicators in Zhangjiajie.
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Low-Carbon Behaviour Indicator

	
Group A Mean

	
Group B Mean

	
Group C Mean

	
Total Mean

	
Scenic Spot of Single Index Highest Score






	
Low-carbon design

	

	
Scenic Spot

	
Score




	
Localization of building materials, environmental nature, recycling of building materials

	
3.09

	
2.99

	
3.10

	
3.06

	
Tianzi Mountain

	
4.05




	
Reasonable design of building structure

	
4.15

	
3.97

	
4.11

	
4.06

	
Suoxiyu

	
4.75




	
Building site without damaging the terrain

	
3.89

	
4.13

	
4.10

	
4.05

	
Yangjiajie

	
4.81




	
Building site selection to minimize the destruction of the original ecosystem

	
4.19

	
4.03

	
4.02

	
4.07

	
Tianzi Mountain

	
4.71




	
Increase the green coverage rate

	
2.32

	
2.78

	
2.35

	
2.48

	
Dayong Town

	
3.80




	
Building external insulation, warm in winter and cool in summer

	
2.50

	
3.24

	
2.86

	
2.92

	
Huanglong Cave

	
4.33




	
Ecological walking trail construction

	
4.07

	
3.71

	
3.52

	
3.76

	
Huanglong Cave

	
4.89




	
Guide signs that use ecological materials

	
3.50

	
2.64

	
2.47

	
2.87

	
Longwang Cave

	
4.80




	
Built ecological parking

	
2.05

	
2.02

	
1.68

	
1.92

	
Huanglong Cave

	
3.40




	
Group means

	
3.31

	
3.28

	
3.13

	
3.24

	




	
L1

	
0.51

	
0.50

	
0.48

	
0.49




	
Daily energy conservation

	

	

	




	
Many outdoor tourism activities, reducing equipment and energy consumption

	
3.95

	
2.79

	
3.21

	
3.24

	
Maoyan River

	
4.78




	
Energy-saving lamps (indoor lights and outdoor streetlights)

	
3.77

	
3.63

	
2.99

	
3.49

	
Junsheng Gallery

	
4.89




	
Try to adopt new energy resources of solar and wind energy

	
1.31

	
1.30

	
1.36

	
1.32

	
Baofeng Lake

	
3.15




	
Monitor and manage energy-consuming equipment

	
2.55

	
2.64

	
1.68

	
2.34

	
Longwang Cave

	
3.65




	
Use the building ventilation system to adjust the room temperature

	
3.08

	
2.73

	
2.80

	
2.85

	
Yuanjiajie

	
4.25




	
Provide low-energy accommodations such as tents

	
3.50

	
2.60

	
2.30

	
2.80

	
Maoyan River

	
4.69




	
Promote low-carbon green power vehicles (cars)

	
4.12

	
2.26

	
3.27

	
3.07

	
Huanglong Cave

	
4.68




	
Provide personalized energy-saving vehicles such as skids and sedan chairs

	
3.64

	
1.60

	
1.78

	
2.22

	
Jinbianxi

	
4.36




	
Group means

	
3.24

	
2.44

	
2.42

	
2.67

	




	
L2

	
0.88

	
0.70

	
0.67

	
0.74




	
Water-saving management

	

	

	




	
Equipped with a circulating water flushing ecological toilet

	
2.84

	
2.63

	
2.53

	
2.66

	
Zhangjiajie Grand Gorge

	
4.88




	
Adopt an intelligent inductive water-saving system

	
2.80

	
3.07

	
2.49

	
2.83

	
Huangshi Village

	
4.57




	
Use water-saving recycling technology

	
2.14

	
2.05

	
1.91

	
2.03

	
Huangshi Village

	
3.21




	
Set up the rainwater centralized treatment system

	
1.39

	
1.51

	
1.76

	
1.55

	
Huangshi Village

	
3.59




	
Control the discharge of harmful sewage

	
3.50

	
3.00

	
2.60

	
3.03

	
Huanglong Cave

	
4.20




	
Reception facilities with water-saving cleaning technology

	
2.08

	
2.38

	
2.05

	
2.21

	
Jiangya Hot Springs

	
3.26




	
Increase the permeable pavement of the scenic spot

	
4.20

	
3.60

	
4.05

	
3.95

	
Huanglong Cave

	
4.98




	
Group means

	
2.71

	
2.60

	
2.48

	
2.61

	




	
L3

	
0.25

	
0.24

	
0.21

	
0.24




	
Waste reduction

	

	

	




	
Set up a garbage collection station in a scenic spot

	
4.15

	
3.28

	
2.51

	
3.31

	
Tianzi Mountain

	
4.95




	
Trash can for ecological materials

	
3.80

	
3.30

	
2.60

	
3.23

	
Huanglong Cave

	
4.90




	
Distribution density of sorting trash cans

	
3.44

	
3.04

	
2.61

	
3.03

	
Huanglong Cave

	
5.00




	
Classification and recycling of wastes

	
2.41

	
2.21

	
1.97

	
2.20

	
Huanglong Cave

	
3.31




	
Harmless disposal of unrecoverable waste

	
3.75

	
3.45

	
3.35

	
3.51

	
Jinbianxi

	
3.75




	
Green recycling equipment is provided in accommodation facilities

	
4.08

	
3.99

	
4.04

	
4.03

	
Junsheng Gallery

	
4.45




	
Use environment-friendly bags

	
2.00

	
1.50

	
1.30

	
1.60

	
Wanfu Hot Springs

	
2.25




	
Use degradable plastic to pack tourist souvenirs

	
4.45

	
3.85

	
4.00

	
4.10

	
Ten-mile Natural Gallery

	
4.77




	
Group means

	
3.51

	
3.08

	
2.80

	
3.13

	




	
L4

	
1.68

	
1.49

	
1.36

	
1.51




	
Low-carbon awareness

	

	

	




	
Activities of “carbon offset” in a scenic spot

	
2.19

	
1.65

	
1.57

	
1.80

	
Yangjiajie

	
3.50




	
Promote the construction of low-carbon scenic spots

through WeChat, Weibo, etc.

	
2.25

	
1.45

	
1.87

	
1.86

	
Zhangjiajie Grand Gorge

	
4.30




	
Scientific planning of low-carbon scenic spot construction

	
3.55

	
2.80

	
2.77

	
3.04

	
Baofeng Lake

	
4.00




	
Monthly training of employees in low-carbon tourism knowledge

	
2.24

	
1.30

	
1.23

	
1.55

	
Longwang Cave

	
2.51




	
Recruit and solicit feedback from tourists’ on the low

-carbon management of scenic spots

	
2.40

	
1.69

	
1.55

	
1.85

	
Tianmen Mountain

	
3.11




	
Investment in low-carbon scenic spot construction

	
2.80

	
1.67

	
1.60

	
2.02

	
Ten-mile Natural Gallery

	
2.58




	
Group means

	
2.57

	
1.76

	
1.77

	
2.02

	




	
L5

	
0.13

	
0.09

	
0.09

	
0.11




	
LCBP

	
3.45

	
3.02

	
2.81

	
3.10
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Table 6. LCBP and ranking of 32 scenic spots in Zhangjiajie.
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	Ranking
	Scenic Area/Spot
	LCBP
	Ranking
	Scenic Area/Spot
	LCBP





	1
	Huanglong Cave
	4.19
	17
	Martyrs’ Cemetery
	3.22



	2
	Tianzi Mountain
	4.18
	18
	Jiutian Cave
	3.17



	3
	Huangshi Village
	4.10
	19
	Maoyan River
	3.10



	4
	Tianmen Mountain
	3.82
	20
	Wulei Mountain
	3.09



	5
	Yuanjiajie
	3.80
	21
	Science & Technology Hall of Giant Salamander
	3.08



	6
	Suoxiyu
	3.74
	22
	Jiangya Hot Springs
	3.04



	7
	Zhangjiajie Grand Gorge
	3.67
	23
	Dayong Town
	3.02



	8
	Jinbianxi
	3.66
	24
	Junsheng Gallery
	2.97



	9
	Bailong Elevator
	3.54
	25
	Zixia Temple
	2.96



	10
	Yangjiajie
	3.53
	26
	Badagongshan Natural Reserve
	2.95



	11
	Ten-mile Natural Gallery
	3.47
	27
	Green Land Sightseeing Garden
	2.91



	12
	Baofeng Lake
	3.46
	28
	Jade Emperor Grottoes
	2.86



	13
	Wanfu Hot Springs
	3.29
	29
	The Old Yard
	2.71



	14
	Longwang Cave
	3.29
	30
	Kuzhu Village
	2.70



	15
	Helong Memorial Hall
	3.27
	31
	Puguang Temple
	2.59



	16
	Tujia Folk Garden
	3.22
	32
	He Long’s Former Residence
	2.39
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Table 7. RDA ranking results between LCBP and the driving forces.
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Parameter

	
RDA1

	
RDA2






	
Sum of all canonical eigenvalues

	
0.783

	
0.726




	
Axis

	
Axis 1

	
Axis 2

	
Axis 1

	
Axis 2




	
Eigenvalues

	
0.678

	
0.087

	
0.653

	
0.074




	
LCBP-driving force correlations

	
0.914

	
0.916

	
0.888

	
0.837




	
Cumulative percentage variance of LCBP

	
67.8%

	
76.5%

	
65.3%

	
72.7%




	
Cumulative percentage variance of LCBP-driving force relations

	
86.4%

	
97.8%

	
88.6%

	
98.7%
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Table 8. Importance and significance test results of the driving factors’ interpretation.
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	Driving Factor
	P
	Importance
	Driving Factor
	P
	Importance





	I1
	0.002
	0.525
	I4
	0.074
	0.100



	I2
	0.002
	0.473
	I5
	0.066
	0.097



	I3
	0.002
	0.370
	G1
	0.110
	0.075



	M2
	0.002
	0.281
	T
	0.138
	0.073



	G3
	0.010
	0.198
	G2
	0.114
	0.067



	M1
	0.040
	0.134
	O
	0.350
	0.033



	TO
	0.028
	0.130
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