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Abstract

:

This study aims to extend the theory of planned behavior to explore climate change perception, adaptation intention, and behavioral patterns of PEB of tourists in the Xitou Nature Education Area (XNEA) in Taiwan. Furthermore, we analyzed the correlation among various variables using partial least squares structural equation modeling (PLS-SEM). Data were collected from the close-ended question questionnaires; sample size (n = 626). SPSS 22.0 and AMOS 22.0 for Windows were used as tools for analysis. The results are as follows: the perception of tourists on climate change exerts a significant positive effect on attitudes, subjective norms, and perceived behavioral control, which, in turn, exerts significant positive effects on climate change adaptation intentions. Furthermore, climate change adaptation intentions exert a significant positive influence on the behavioral patterns of PEB. Finally, political trust exerts a moderating effect on the relationship between subjective norms and climate change adaptation intentions and between perceived behavioral control and climate change adaptation intentions. Our findings indicate that it is necessary to encourage awareness of climate change, and that it is also very important to increase the value of political trust when making environmental policies.
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1. Introduction


In December 2015, the Paris Agreement was adopted by the United Nations Framework Convention on Climate Change (UNFCCC). Article 7 of the agreement clearly establishes the global goal of the adaptation of “enhancing adaptive capacity, strengthening resilience, and reducing vulnerability to climate change”. The 26th session of the Conference of the Parties of the UNFCCC was held in November 2021 and set out to achieve the goals established by the Paris Agreement, that is, curbing global greenhouse gas emissions and limiting the increase in global temperature to <2 °C. Furthermore, the national action plans for climate change were formulated to prevent the devastating impacts induced by global warming. The aforementioned conventions and agreements demonstrate that climate change has attracted attention worldwide.



According to previous studies, climate change may have both positive and negative impacts on forests and forestry [1,2,3,4,5]. In recent years, recreational areas have been displaying a trend of anomalous changes in their climatic environments, as a result of which, exploring the impact of climate change on individuals’ tourist behavior is of critical importance [6,7]. Risks caused by climate change will result in further detrimental and adverse impacts on society and the natural environment [8,9,10].



Sharifi [11] noted that when people (or tourists) perceive climate change, their subsequent adaptive behaviors emerge correspondingly. Existing literature largely advocates responding to the potential impacts of climate change through two approaches: mitigation and adaptation [12,13]. According to the definitions proposed by the Intergovernmental Panel on Climate Change [14], mitigation aims to reduce greenhouse gas emissions, with the objective of abating or preventing climate anomalies. In contrast, adaptation functions as a mechanism for risk management and reduces vulnerability due to climate change by adjusting economic activities. Research has demonstrated that finding successful adaptation methods within a short timeframe is gaining increasing importance in the face of inevitable climate change [15,16]. Researchers have also called for further studies to be conducted through explicit theoretical implications to understand tourists’ potential adaptation intentions in the face of climate change [17,18].



While some studies in the existing literature have discussed tourists’ climate change perceptions [19,20,21], this concept may vary in its composition depending on the location of where a study is conducted. Accordingly, the first question posed in this study is to investigate the views of Taiwanese tourists on the current climate change, which may serve as the basis of reference for recreational area operators and managers in understanding the population of the tourism market in the face of environmental changes.



Personal responsibility for environmental protection and personal behavior toward the environment has received increased scholarly attention in view of the changes in consumer behavior due to heightened environmental awareness [22]. Recently, scholars have suggested that the relationship between environmental changes and adaptations should be understood from the perspective of psychological adaptations in humans. They argue that when individuals face environmental changes and threats, their psychological reactions generated as a result will adjust and adapt to their inner state, judgment, and response process [23]. In this light, the second question of this study is to explore the factors for tourists’ adaptation intentions under climate change, and to understand the influence of and relationship among different psychological factors, with the aim of facilitating subsequent developments of different tourist policies.



In many psychological studies on tourist behaviors, the theory of planned behavior (TPB) is used to explain and predict consumer behavior patterns in specific situations. The theory suggests that consumer attitudes, subjective norms, and perceived behavioral control constitute behavioral intention, which is further employed to directly predict behavior [24,25]. The theoretical model of the TPB is applied to explain a wide range of intentions and behaviors across research fields, including studies related to the environment [26,27,28,29,30,31].



Previous studies have assessed the theoretical frameworks of environmentally responsible behavior and ecotourism [32,33,34,35]. However, there are many factors that affect tourists’ adaptation intentions to climate change and behavioral patterns of PEB, and there are also still many factors that have not yet been discussed. It is necessary to fill this research gap. Although environmental issues are usually complicated, they are very worthy of research. Therefore, a meticulous environmental assessment is necessary. Based on the previous discussion, this study adopts the TPB as its theoretical core in addition to six constructs, namely, climate change perception, climate change adaptation intention, political trust, perceived risk, and behavioral patterns of PEB. Through the extension of the TPB, this study explores climate change perception, adaptation intention, and behavioral patterns of PEB of tourists in the Xitou Nature Education Area (XNEA). Through the description of the TPB, this study hopes to not only expand its applicability, but underscore the nature in which changes in the tourist environment affect tourists’ behaviors under climate change.




2. Literature Review and Research Hypotheses


2.1. TPB


The TPB proposes that behavioral patterns can be predicted from three global latent constructs: attitude toward behavior, perceived behavioral control, and subjective norms [36]. Song and Shi [37] indicated that Attitudes, subjective norms, and perceived behavioral control of farmers influence the effectiveness of their adaptation to climate change. Moreover, Ateş [38] revealed that personal attitudes, subjective norms, and perceived behavioral control exert a significant effect on behavioral patterns of PEB intentions. Niles et al. [39] found no evidence that subjective norms significantly influence either intention or actual adoption of New Zealand’s farmers. However, Masud et al. [40] and Zhang et al. [41] indicated that the relationship between perceived behavioral control and adaptation intention to climate change was not significant. The results of Zhang et al. [41] demonstrated that attitudes, subjective norms, and perceived behavioral control exert significant effects on the behavioral intention to assume environmental responsibility. Shalender and Sharma [42] found that consumers’ attitudes, subjective norms, perceived behavioral control, ethical norms, and environmental concerns have significant positive effects on electric vehicle purchase intentions. Hu et al. [43] indicated that young people’s attitudes and perceived behavioral control have significant effects on low-carbon travel, but subjective norms do not. Juschten et al. [44] showed that subjective norms and social norms were among the most important determinants of one’s heatwave perceptions and perspectives on climate change, whereas attitudes had no significant effect. However, this study infers that attitudes, subjective norms, and perceived behavioral control of tourists also indicate the effectiveness of their adaptation to climate change.




2.2. Climate Change Perceptions


Chown and Smith [45] defined climate change perception as a process of information processing in which people assess weather variables, such as temperature, precipitation, and humidity, over a long period of time. However, this study indicates that tourists from other places also have the same perception. The sources of external factors that influence climate change perceptions include actual feelings toward extreme weather events (e.g., cold currents, heat waves, and torrential rains). Additionally, climate change perceptions might also be derived from climate change-related information to which people have been increasingly exposed [46]. Skepticism and perceived self-efficacy influenced fishers’ risk perceptions of climate change [47]. Another study pointed out that farmers’ awareness of climate change was related significantly to household and farm characteristics [48]. Moreover, external information may influence decision-making behavior [49]. Previous studies demonstrate that climate change perceptions and natural disaster experiences influence adaptive behavior [50,51]. According to past climate change research, perceptions can be affected by awareness, experience, and perceived efficacy. Based on these arguments, the current study proposes the following hypotheses:



H1a. 

Climate change perceptions will exert a significant positive effect on attitudes.





H1b. 

Climate change perceptions will exert a significant positive effect on subjectivenorms.





H1c. 

Climate change perceptions will exert a significant positive effect on perceived behavioral control.






2.3. Adaptation Intention to Climate Change


Taiwan is very sensitive to the impact of climate change, so people’s adaptation intention is very important. Climate change adaptation intention pertains to the possibility of an internal process in which individuals change or adjust their behavior due to the threat of climate change [52]. One critical factor in climate change mitigation is changing individual behaviors that cause damage to the environment [53]. For example, Chen [28] found that attitudes, subjective norms, and moral obligations prompt an individual to develop the behavioral intention to save energy and reduce carbon emissions with the goal of mitigating climate change. Furthermore, Masud et al. [40] posited that personal psychological factors influence adaptation to climate change. El-Deeb et al. [54] suggested that individuals’ behaviors will exhibit the intention to adapt to the environment or the behavior of changing the environment under the influence of environmental changes. Based on these discussions, this study proposes the following hypotheses:



H2. 

Attitudes will exert a significant positive effect on climate change adaptation intentions.





H3. 

Subjective norms will exert a significant positive effect on climate change adaptation intentions.





H4. 

Perceived behavioral control will exert a significant positive effect on the climate change adaptation intention.






2.4. Political Trust


Miller and Listhaug [55] defined political trust as the citizens’ overall judgment on the policies of the government and argued that people respond to policies and act according to what they perceive as appropriate, even without fully understanding the content of the policies. Kariæ and Meðedoviæ [56] demonstrated that political trust plays a crucial role in people’s compliance with government policies and having the ability to change their climate change adaptation intentions. Cabello et al. [57] suggest that political trust has a significant effect on consumer behavior. Moreover, Nunkoo and Gursoy [58] demonstrated that political trust among tourists significantly influences decision-making and behavioral intentions. Pavlou and Fygenson [59] revealed that trust significantly influences attitudes, subjective norms, and perceived behavioral control. In Taiwan, policies are often closely related to political parties, so the higher the political trust, the smoother the implementation of policies will be. Baron and Kenny [60] pointed out that if the relationship between the two variables is strong, a mediator variable can be used, but if the relationship between the two variables is weak or inconsistent, a moderator variable must be used. Additionally, according to the results of past research on the theory of planned behavior and climate change, the relationship between attitudes, subjective norms and perceived behavioral control, and adaptation intentions to climate change are not consistent. As such, this study proposes the following hypotheses:



H5a. 

Political trust will exert a moderating effect on the relationship between attitudes and climate change adaptation intentions.





H5b. 

Political trust will exert a moderating effect on the relationship between subjective norms and climate change adaptation intentions.





H5c. 

Political trust will exert a moderating effect on the relationship between perceived behavioral control and climate change adaptation intentions.






2.5. Perceived Risk


The generation of perceived risks may prompt individuals to pay increased attention to the impacts of climate change and to take corresponding measures to reduce the risks [46,61,62]. Without a clear understanding of the risks caused by climate change, tourists will not produce corresponding responses or adaptation behaviors [63,64]. Moreover, the provision of information can increase public risk perceptions, thereby enhancing the adaptability of residents and reducing the risks posed by climate change and disasters [65]. In this regard, Azadi et al. [9] and Gardezi and Arbuckle [66] suggest that perceived risk significantly influences climate change adaptation intentions. For environmental policy, if people cannot perceive its severity, it is easy to ignore the importance of environmental protection. Therefore, this study wanted to explore whether the level of perceived risk has an impact on people’s adaptation intentions to climate change. Additionally, according to the suggestion of Baron and Kenny [60], we used perceived risk as a moderator variable. Based on these arguments, we propose the following hypotheses:



H6a. 

Perceived risk will exert a moderating effect on the relationship between attitudesand climate change adaptation intentions.





H6b. 

Perceived risk will exert a moderating effect on the relationship between subjective norms and climate change adaptation intentions.





H6c. 

Perceived risk will exert a moderating effect on the relationship between perceived behavioral control and climate change adaptation intentions.






2.6. Behavioral Patterns of PEB


Addressing issues, such as climate change, environmental pollution, and the loss of biodiversity requires understanding human behaviors that mitigate or exacerbate them [67]. We refer to this class of behavior as a behavioral pattern of PEB (PEB), noting that it includes the commission of acts that benefit the natural environment and the omission of acts that harm it [68]. There are many factors that can affect behavioral patterns of PEB intention. Through education, people with a keen moral awareness of reducing climate change will be more willing to execute individual adaptations [69,70]. Lin [71] and Masud et al. [40] further applied pro-environmental behaviors to climate change adaptation intentions. Ateş [38] indicated that pro-environmental behavioral intention is positively related to pro-environmental behaviors. Therefore, this portion is modified with reference to the “intention” and “behavior” of the theory of planned behavior [24]. Building on these statements, this study puts forward the following hypothesis:



H7. 

Climate change adaptation intentions will exert a significant positive effect on behavioral patterns of PEB.







3. Methodology


3.1. Research Framework


This study applies the TPB to explore the climate change adaptation intentions and behavioral pattern of PEB of respondents. The variables are seven independent variables (i.e., climate change perception, attitude, subjective norm, perceived behavioral control, political trust, perceived risk, and climate change adaptation intention) and one dependent variable (behavioral patterns of PEB). Figure 1 depicts the research framework.




3.2. Study Area


This study was conducted in the Xitou Nature Education Area (XNEA), located in Nantou, Taiwan, which has been serving academic research, education, resource conservation, and forest management demonstrations since 1970. Figure 2 is a map of XNEA. XNEA is an important and popular forest recreation area for open-air activities, nature sightseeing, and social interaction in Taiwan. However, climate change will lead to the disintegration of forest ecosystems and the loss of rare species. Thus, based on these notions, the study investigated the perception of tourists on climate change, adaptation intentions, and behavioral patterns of PEB, thereby realizing critical environmental protection topics, such as biodiversity and climate change.




3.3. Survey Measures


The survey used in this study comprises three sections. The first covers climate change perceptions, which were mainly based on Deng et al.’s work [72], which explored the levels of climate change perception of tourists through perceived connection, perceived vulnerability, and self-efficacy of climate change. The second pertains to the behavioral characteristics of tourists, including the TPB, political trust, perceived risk, climate change adaptation intentions, and behavioral patterns of PEB. In terms of the TPB, this study refers to the items for the attitudes, subjective norms, and perceived behavioral control scales designed by Chen [28], Lee et al. [34], and Zhang et al. [41] and according to other related literature. Regarding political trust, this study was based on Pavlou’s and Fygenson’s work [59] and incorporated modifications to suit the objectives of the study. With respect to perceived risk, we referred to Azadi et al.’s work [9] and introduced revisions to develop pertinent scale items that satisfied the current context. For the climate change adaptation intention, this study designed scale items based on Chen’s work [28] with modifications, whereas we referred to Masud et al.’s work [40] for scaling items for behavioral patterns of PEB with changes. Both sections were designed using a seven-point Likert-type scale ranging from 1 = strongly disagree to 7 = strongly agree for measurement and inquired tourists about the extent to which they agreed with each item. The third section involves basic demographics, such as gender, marital status, age, level of education, occupation, and monthly income.




3.4. Data Collection and Sampling


This study investigates climate change perception, climate change adaptation intentions, and behavioral patterns of PEB among tourists in the XNEA. However, a survey including all tourists was impossible due to the research conditions, limited research grants, and other restrictions. Therefore, a simple random sampling was adopted to select the respondents. Moreover, one-on-one intercept surveys were conducted to reduce response bias in the survey because this way we could immediately respond to the respondents’ doubts about the questionnaire. Assistance was provided to the respondents to enable them to smoothly complete the survey. Data were collected between July 2021 and September 2021. Since this period is the peak tourist season, we chose places with more tourists, such as visitor centers, souvenir shops, photo spots, etc. PLS-SEM was employed for analysis, whereas statistical software packages, such as SPSS Statistics 22.0 and IBM SPSS Amos 22.0 (IBM Corporation, Armonk, NY, USA), were used as research tools for data analysis. Henseler et al. [73] argued that PLS-SEM can accommodate complex structural models with multiple constructs without analyzing whether the data conform to a normal distribution. Furthermore, the sample size was subjected to a few restrictions, which reduced the sample size-induced deviations. Many researchers apply PLS-SEM to discussions on various research topics [74,75,76,77,78]. As such, this study selected PLS-SEM to explore climate change adaptation intentions and behavioral patterns of PEB of tourists.



First, descriptive statistics were computed. The validity was then conducted, whereas reliability as a measure of internal consistency was calculated (Cronbach’s α coefficients ranged from 0.674 to 0.930). The main survey was disseminated to 733 tourists. After screening, 626 responses (response rate: 85.4%) were included in the analysis. Table 1 summarizes the sociodemographic characteristics of the respondents.





4. Data Analysis and Results


4.1. Measurement Model Analysis


Following Anderson’s and Gerbing’s work [79], the study examined the internal consistency reliability, convergent validity, and discriminant validity of the construct measures in the measurement model. The reliability test was used to measure the reliability and consistency of the questionnaire’s data. Table 2 indicates that the composite reliability ranges from 0.750 to 0.917, which exceeds the cut-off of 0.7 [80]. Thus, the design of the scale is reliable.



Furthermore, convergent validity was checked via factor loading, squared multiple correlations, and average variance extraction (AVE). According to Hair et al. [81], factor loadings below 0.4 are too low and those above 0.6 are too high. If the factor loading of the dimensions is higher than 0.4, then the item has achieved construct validity [82] with an AVE > 0.5 [82]. Prior to calculation, one item (TPB: PBC—I believe that climate change adaptation measures are difficult to implement; loading = 0.280) was omitted for failing to meet this criterion. The estimates of the standardized factor loadings of other items were significantly higher than 0.402, which indicated that all items exhibit acceptable convergent validity. There were some huge differences between the values of the results, and those were caused by the individual’s understanding of the questionnaire and some other potential factors.



The square root of the AVE was calculated to evaluate the discriminant validity of the measurement model. The AVE square root for each construct exceeds the highest correlation among the latent factors, involving the focal factor, which indicates adequate discriminant validity. Table 3 is the correlation matrix of the studied constructs. The results show that political trust is negatively correlated with climate change perceptions, attitudes, and behavioral patterns of PEB. The rest are positively correlated. In summary, the results (Table 3) point to the adequate convergent validity of the measurement model.




4.2. Structural Model Analysis


This study conducted a structural model to test the hypothetical relationship of the proposed model using the maximum likelihood method. The model fit index determines whether the sample data conforms to the suggested structural equation model. The structural model provided a good fit to the data after using the Bollen–Stine bootstrap model fit: χ2 (626) = 892.219, p < 0.001, χ2 /df = 1.40, RMSEA = 0.03, CFI = 0.99, TLI = 0.98, and GFI = 0.95, which indicate that all evaluation indicators meet the criteria [83,84,85]. These results demonstrate that the theoretical framework of this study fits the actual survey data.



When using SEM to analyze indirect effects, the bootstrap method is the important method for obtaining confidence intervals (CIs). Table 4 presents the results. H1a: climate change perceptions have a significant positive effect on attitudes (β = 0.917, CI = [0.887, 0.949]). H1b: climate change perceptions have a significant positive effect on subjective norms (β = 0.846, CI = [0.785, 0.902]). H1c: climate change perceptions have a significant positive effect on perceived behavioral control (β = 0.638, CI = [0.535, 0.736]). H2: attitudes have a significant positive effect on climate change adaptation intentions. (β = 0.538, CI = [0.433, 0.654]). H3: subjective norms have a significant positive effect on climate change adaptation intentions (β = 0.314, CI = [0.172, 0.430]). H4: perceived behavioral control has a significant positive effect on climate change adaptation intentions (β = 0.148, CI = [0.067, 0.241]). H7: climate change adaptation intention has a significant positive effect on behavioral patterns of PEB (β = 0.917, CI = [0.883, 0.944]). In summary, the results of the structural model analysis provide support to all the hypotheses.




4.3. Moderating Effect of Political Trust and Perceived Risk


The moderating effects were determined by calculating the mean-centering indicator values before multiplying the moderator variable with the predictor variables [86]. Table 5 reveals that the majority of the hypotheses are unsupported. Thus, we used political trust as the moderating variable; attitudes, subjective norms, and perceived behavioral control of the TPB as independent variables; and climate change adaptation intention as the dependent variable to verify H5a, which is unsupported. The results of H5b signified the presence of a moderating effect, which indicates that for every unit increase in political trust, the slope from subjective norms to climate change adaptation intentions would increase by 0.042 units. Thus, H5b is supported. Moreover, the results for H5c demonstrated the presence of a moderating effect, which indicates that for every unit increase in political trust, the slope from perceived behavioral control to climate change adaptation intention would increase by 0.041 units; thus, H5c is supported. Alternatively, perceived risk was set as the moderating variable, whereas the abovementioned independent and dependent variables were retained to verify H6a, H6b, and H6c, which are unsupported.



Based on the analysis, the study obtained the following results: Climate change perception exerted a significant positive effect on attitudes, subjective norms, and perceived behavioral control, which exerted significant positive effects on climate change adaptation intentions. In turn, climate change adaptation intentions exerted a significant positive effect on the behavioral pattern of PEB. Using political trust and perceived risk as moderating variables, political trust was found to exert a moderating effect on the relationship between subjective norms and the climate change adaptation intention and between perceived behavioral control and the climate change adaptation intention. No significant effect was observed in the remaining cases. Thus, H5a, H6a, H6b, and H6c were considered invalid. Therefore, we know that political trust has a higher moderating effect on adaptation intentions to climate change than perceived risk, so it is more effective to move from the political and policy-related aspect to the environmental aspect.





5. Discussions


This study revealed that attitudes, subjective norms, and perceived behavioral control of tourists in the XNEA exert significant effects on climate change adaptation intentions, which significantly influence the behavioral patterns of PEB. These findings indicate that tourists will exhibit the intention to adapt to the environment or display the behavior of changing the environment under the influence of environmental changes. These findings are related to the previous study, which also pointed out that attitudes, subjective norms, and perceived behavioral control have significant associations with behavioral intentions to adapt to climate change and adopt behavioral patterns of PEB [40].



Furthermore, this study demonstrated that political trust plays a more critical role than perceived risk in climate change because political trust can influence or alter the climate change adaptation intentions of tourists. These findings are related to the previous study, which indicated that both political and social trust strongly affect energy-saving behavior and will enhance pro-environmental attitudes [56]. However, they failed to exhibit corresponding adaptation intentions or behavior, perhaps due to a lack of adequate understanding of the risks of climate change. In this light, the government may provide the public with additional information on the impact of climate change to increase risk perceptions and, thereby, enhance adaptability from the perspective of reducing the severity of climate change and the risk of disasters. Additionally, local governments should be more rigorous in formulating economic development and environmental protection policies, not just propaganda slogans.



The results demonstrate that using the extended TPB model to explore climate change adaptation intentions has yielded positive influences. Specifically, attitudes, subjective norms, and perceived behavioral control were found to influence the adaptation intention and implementation intention to mitigate climate change. Furthermore, the results indicate that friends, family members, and social groups influence attitudes and personal perceptions of particular behaviors. These findings are related to those of previous studies that focused on green or low-carbon products and found the positive effects of attitudes [87,88,89,90], perceived behavioral control [30,88,91], and subjective norms [88,89,92] on the intention to purchase low-carbon products.



Moreover, this study included climate change perceptions in the TPB and revealed that this variable exhibits a predictive power for climate change adaptation intention. This result, along with previous research findings, demonstrated that climate change perceptions and natural disaster experiences influence adaptation behavior [50,51].



In summary, when an individual has a more positive climate change adaptation intention, then a heightened willingness to engage in energy conservation and carbon reduction behaviors will develop. Additionally, when an individual has a strong sense of moral obligation to mitigate the impact of climate change, then the individual is more likely to engage in energy conservation and carbon reduction behaviors to mitigate climate change. Based on the results, the extended TPB is a seemingly ideal theoretical model for predicting climate change adaptation intentions.




6. Conclusions


6.1. Conclusion of This Study


The TPB is a widely used psychological framework for predicting a broad range of behavioral patterns of PEB across various fields. The main contribution of this study is enhancing the extended TPB model, which includes the moral obligation to understand the intention to mitigate global climate change in Taiwan. The results of this survey research were derived from Taiwan, an island country vulnerable to climate change, with the use of a model that fits the fields of environmental conservation and carbon awareness. Moreover, the results support the predictive potential and robustness of the extended TPB. This study provides theoretical and managerial implications for comprehending the determinants of the intention to mitigate global climate change. In summary, the findings provide a solid theoretical basis for understanding the determinants of climate change adaptation intentions. Making people aware of the damage caused by climate change and making people act more environmentally friendly is what this study hopes to achieve. According to the research findings, perceptions of tourists toward climate change are an extremely important antecedent, expected to exert a significant positive effect on attitudes, subjective norms, and perceived behavioral control. Therefore, we need to apprise people about the serious consequences of climate change by adding relevant information in reports, newspapers, books, etc.



In addition, the findings deduced that political trust is a factor that will also affect tourists’ subjective norms and perceived behavioral control, so the formulation and implementation of environmental policies need to obtain people’s approval. Therefore, it is necessary for politicians to add climate change improvement programs to their policies and implement them in the near future.




6.2. Limitations and Future Directions


This study has its research limitations. First, compared with the population census data for Taiwan, the number of respondents only partially fulfilled the statistical representativeness. However, one advantage of the adopted sampling method was that the sample undoubtedly included diverse backgrounds across a diverse array of sociodemographic characteristics. Future research may try to get a random sample by enrolling respondents with varied backgrounds and from different countries and regions. This approach may facilitate a better understanding of the determinants of climate change adaptation intentions across societies and cultures. Second, the study considered only a limited number of variables associated with climate change adaptation intentions and overlooked other factors that may be of equal importance. Future research should integrate additional variables, such as the perception of ecological conservation, to establish a true PEB variable versus behavioral intention of PEB on climate change adaptation intentions. Finally, this study was unable to directly predict the actual adaptation behavior that tourists may produce during their travels under climate change. It is suggested that other relevant factors (e.g., the actual number of tourists) be included in follow-up empirical research to offer recreational areas a clearer knowledge of the threats presented by climate change in the future.
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Figure 1. Predictors of behavioral patterns of PEB. 
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Figure 2. Map of Xitou Nature Education Area. 
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Table 1. Profiles of respondents.
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	Sociodemographic Profile
	Frequency

(n = 626)
	Percentage
	Sociodemographic Profile
	Frequency

(n = 626)
	Percentage





	Gender
	
	
	Occupation
	
	



	Male
	253
	40.4%
	Military personnel, Civil Servants, and Teachers
	46
	7.3%



	Female
	373
	59.6%
	Service industry
	188
	30.0%



	
	
	
	Freelance
	56
	8.9%



	Age (years)
	
	
	Industrial
	112
	17.9%



	Under 19
	8
	1.3%
	Commerce
	104
	16.6%



	20–29
	132
	21.1%
	Agriculture, Forestry, Animal husbandry, and Fishery
	4
	0.6%



	30–39
	276
	44.1%
	Students
	38
	6.1%



	40–49
	164
	26.2%
	Technical specialists
	30
	4.8%



	50–59
	35
	5.6%
	Homemakers
	33
	5.3%



	Over 60
	11
	1.8%
	Unemployed
	10
	1.6%



	
	
	
	Retired
	5
	0.8%



	Marital status
	
	
	
	
	



	Single
	342
	54.6%
	Education level
	
	



	Married
	284
	45.4%
	Middle school (inclusive) and below
	10
	1.6%



	
	
	
	General and vocational high school
	98
	15.7%



	Average monthly personal salary
	
	
	Junior college degree
	81
	12.9%



	Less than 20,000 NTD

(720 USD) (inclusive)
	108
	17.3%
	Undergraduate degree
	374
	59.7%



	20,001–40,000 NTD

(720–1440 USD)
	251
	40.1%
	Master’s degree (inclusive) and above
	63
	10.1%



	40,001–60,000 NTD

(1440–2160 USD)
	191
	30.5%
	
	
	



	60,001–80,000 NTD

(2160–2880 USD)
	49
	7.8%
	
	
	



	80,001 NTD (2880 USD) or more
	27
	4.3%
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Table 2. Reliability and validity analysis.
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Constructs

	
Indicators

	
Factor Loadings

	
SMC

	
CR

	
AVE






	
Climate change perceptions (CP)

	

	

	

	
0.796

	
0.574




	
1. Do you think drought is related to climate change?

	
0.783

	
0.613

	

	




	
2. Has your life changed because of climate change?

	
0.896

	
0.803

	

	




	
3. I think that my personal efforts can effectively mitigate climate change.

	
0.552

	
0.305

	

	




	
Attitudes (AT)

	

	

	

	
0.914

	
0.639




	
1. I think that reducing carbon dioxide emissions can mitigate climate change and it will affect forest recreation areas.

	
0.788

	
0.621

	

	




	
2. I think that increases in greenhouse gas emissions will cause the Earth’s surface temperature to rise and then affect forest recreation areas.

	
0.805

	
0.648

	

	




	
3. I think that after the Industrial Revolution, the concentration of greenhouse gases in the atmosphere has increased year by year and it will affect forest recreation areas.

	
0.805

	
0.648

	

	




	
4. I think that climate change will exert a severe impact on humankind and forest recreation areas.

	
0.789

	
0.623

	

	




	
5. I think that global climate anomalies (e.g., high temperature, drought, and heavy precipitation) are becoming increasingly serious and it will affect forest recreation areas.

	
0.818

	
0.669

	

	




	
6. I think that everyone should do their part to help in climate change mitigation and adaptation and it will keep forest recreation areas from being destroyed.

	
0.791

	
0.626

	

	




	
Subjective norms (SN)

	

	

	

	
0.850

	
0.656




	
1. The people important to me all think that I should make an effort to help mitigate global climate change.

	
0.734

	
0.539

	

	




	
2. I think I will make an effort to help mitigate global climate change due to the influence of the opinions of experts and scholars.

	
0.875

	
0.766

	

	




	
3. I think I will make an effort to help mitigate global climate change due to the proactive promotion of the government.

	
0.814

	
0.663

	

	




	
Perceived behavioral control (PBC)

	

	

	

	
0.750

	
0.622




	
1. I think that I can adapt to climate change.

	
0.988

	
0.976

	

	




	
2. I believe that as long as I intend to, I have the ability to take action to adapt to climate change.

	
0.518

	
0.268

	

	




	
Political trust (PT)

	

	

	

	
0.897

	
0.688




	
1. I consider the views proposed by politicians as generally trustworthy.

	
0.883

	
0.780

	

	




	
2. I think politicians are capable of fulfilling their promises.

	
0.907

	
0.823

	

	




	
3. I think politicians will seek to create benefits for the citizens.

	
0.644

	
0.415

	

	




	
4. I consider that the views proposed by politicians are usually truthful.

	
0.858

	
0.736

	

	




	
Perceived risk (PR)

	

	

	

	
0.917

	
0.614




	
1. I think that climate change will lead to a decline in soil fertility.

	
0.725

	
0.526

	

	




	
2. I think that climate change will exert a negative impact on Taiwan’s agriculture.

	
0.797

	
0.635

	

	




	
3. I think that climate change will lead to an increase in the number of pests and diseases.

	
0.787

	
0.619

	

	




	
4. I think that climate change will cause a reduction in biodiversity.

	
0.798

	
0.637

	

	




	
5. In view of the potential impact climate change may exert on society, I will pay attention to variations in climate change.

	
0.784

	
0.615

	

	




	
6. I think that climate change will cause an increase in the occurrence of diseases.

	
0.788

	
0.621

	

	




	
7. I am concerned that climate change will affect human health.

	
0.803

	
0.645

	

	




	
Climate change adaptation intention (CAI)

	

	

	

	
0.913

	
0.601




	
1. Under the influence of climate change, I intend to replace the old appliances in my home with more energy-efficient appliances.

	
0.808

	
0.653

	

	




	
2. Under the influence of climate change, I intend to replace the light bulbs in my home with energy-efficient light bulbs.

	
0.835

	
0.697

	

	




	
3. Under the influence of climate change, I intend to opt for a more energy-efficient car when I have the need to buy one.

	
0.802

	
0.643

	

	




	
4. Under the influence of climate change, I intend to set the heater at a lower temperature in the winter and the air-conditioner at a higher temperature in the summer.

	
0.678

	
0.460

	

	




	
5. Under the influence of climate change, I intend to use environmentally friendly products, such as reusable cup, bag, bottle, etc.

	
0.832

	
0.692

	

	




	
6. Under the influence of climate change, I intend to take action to reduce my impact on global warming. For example, reusing shopping bags, using reusable cups, buy environmentally friendly products, etc.

	
0.812

	
0.659

	

	




	
Behavioral patterns of PEB (PEB)

	

	

	

	
0.883

	
0.604




	
1. Under the influence of climate change, I will switch to cars that are more fuel-efficient.

	
0.754

	
0.569

	

	




	
2. Under the influence of climate change, I will recycle as much as possible.

	
0.843

	
0.711

	

	




	
3. Under the influence of climate change, I will install energy-saving light bulbs.

	
0.841

	
0.707

	

	




	
4. Under the influence of climate change, I will turn off the lights, fans, and other electrical appliances when they are not in use.

	
0.755

	
0.570

	

	








Note: SMC: squared multiple correlation; CR: composite reliability; AVE: average variance extracted.
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Table 3. The correlation matrix of studied constructs.
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	Mean
	Standard Deviation
	1
	2
	3
	4
	5
	6
	7
	8





	1. Climate change perceptions
	5.620
	0.895
	1
	
	
	
	
	
	
	



	2. Attitudes
	6.021
	0.817
	0.806
	1
	
	
	
	
	
	



	3. Subjective norms
	5.690
	0.954
	0.630
	0.819
	1
	
	
	
	
	



	4. Perceived behavioral control
	4.875
	1.080
	0.513
	0.524
	0.753
	1
	
	
	
	



	5. Political trust
	3.712
	1.348
	–0.136
	–0.155
	0.076
	0.371
	1
	
	
	



	6. Perceived risk
	5.672
	0.821
	0.712
	0.795
	0.781
	0.627
	0.006
	1
	
	



	7. Climate change adaptation intention
	5.753
	0.868
	0.719
	0.852
	0.831
	0.671
	0.371
	0.627
	1
	



	8. Behavioral pattern of PEB
	5.831
	0.868
	0.703
	0.829
	0.780
	0.604
	–0.027
	0.851
	0.671
	1
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Table 4. Results of the path analysis and hypothesis testing.
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Hypothesized Paths

	
Unstandardized Coefficient

	
S.E.

	
p

	
Standardized Coefficient

	
95% CI

	
Explanatory Power

(R2)

	
Test Results




	
Lower Bound

	
Upper Bound






	
H1a: CP→AT

	
0.993

	
0.060

	
0.001

	
0.917

	
0.887

	
0.949

	
0.842

	
YES




	
H1b: CP→SN

	
0.978

	
0.066

	
0.001

	
0.846

	
0.785

	
0.902

	
0.716

	
YES




	
H1c: CP→PBC

	
0.650

	
0.075

	
0.001

	
0.638

	
0.535

	
0.736

	
0.407

	
YES




	
H2: AT→CAI

	
0.512

	
0.052

	
0.002

	
0.538

	
0.433

	
0.654

	
0.816

	
YES




	
H3: SN→CAI

	
0.280

	
0.043

	
0.002

	
0.314

	
0.172

	
0.430

	
YES




	
H4: PBC→CAI

	
0.149

	
0.034

	
0.002

	
0.148

	
0.067

	
0.241

	
YES




	
H7: CAI→PEB

	
0.987

	
0.062

	
0.002

	
0.917

	
0.883

	
0.944

	
0.841

	
YES








Note: CP: climate change perceptions, AT: attitudes, SN: subjective norms, PBC: perceived behavioral control, CAI: climate change adaptation intention, and PEB: Behavioral patterns of PEB.
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Table 5. Moderating effect.






Table 5. Moderating effect.





	
Hypothesis

	
MOD

	
IV

	
DV

	
Unstandardized Coefficient

	
S.E.

	
Z-Value

	
p

	
Test Results






	
H5a

	
PT

	
AT

	
CAI

	
−0.030

	
0.019

	
1.59

	
0.117

	
No




	
H5b

	
SN

	
0.042

	
0.018

	
2.33

	
0.019

	
Yes




	
H5c

	
PBC

	
0.041

	
0.013

	
3.15

	
0.002

	
Yes




	
H6a

	
PR

	
AT

	
0.001

	
0.021

	
0.048

	
0.981

	
No




	
H6b

	
SN

	
−0.067

	
0.023

	
2.91

	
0.004

	
No




	
H6c

	
PBC

	
−0.060

	
0.021

	
2.86

	
0.005

	
No








Note: AT: attitudes, SN: subjective norms, PBC: perceived behavioral control, CAI: climate change adaptation intention, PEB: Behavioral patterns of PEB, PT: political trust, and PR: perceived risk.
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