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Abstract

:

Urban trees could provide a variety of ecosystem services. However, they require conservation to sustain a healthy and consistent provision of services. This study applies an extended theory of planned behavior (ETPB) to understand residents’ pay intention for conserving urban trees. In order to explore the impact of the public perception of urban trees, two constructs such as perceived usefulness and perceived tree benefits have been added to the TPB model. This study conducted a questionnaire survey on Taipei city residents and received 364 valid responses. The partial least squares structural equation modeling (PLS-SEM) was used for the analysis of the model. The results show that residents’ perceived usefulness and perceived tree benefits of urban trees have a significantly positive impact on public attitude toward protecting urban trees. Individuals’ intention to pay towards conservation of urban trees is, on the other hand, affected by subjective norm, attitude, perceived behavioral control, and perceived usefulness. Thus, with education and promotion of tree usefulness and benefits of ecosystem services, it is helpful to improve residents’ attitudes regarding the protection of urban trees and increase their intention to pay for urban tree conservation.
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1. Introduction


Urban trees are those that trees grow in urban environments, such as on the peripheries of buildings, pavements, refuge islands, or parks, and are one of the important green resources in a city [1,2,3]. Urban trees can provide a variety of ecosystem services, allowing residents to obtain multiple benefits, and ameliorating adverse impacts induced by artificial structures [4]. Examples include absorbing CO2 and releasing O2 [5,6], mitigation of hot temperatures [7,8], improving urban air quality [9], mitigating noise [10], increasing in wildlife habitats [11], creating educational values and recreational functions [12,13], enhancing aesthetics of urban environments as visual amenities [14], and increasing property values [15,16].



However, stable and consistent provision of diverse tree benefits requires good conservation to sustain healthy urban trees [3,17,18]. Therefore, urban tree management divisions must put into resources like budgets to carry out various tasks conserving urban trees. In addition, given easy access to urban trees in residents’ daily activities, public awareness and support is key information to ensuring the management divisions’ efficient tasks of a variety of tree conservation [19,20]. Hence, understanding urban residents’ attitudes, behavior or behavioral intentions will facilitate related future strategic planning for urban trees conservation, as well as giving direction to promotional education campaigns to solicit support from residents. This will also facilitate operations relating to urban trees conservation in urban settings.



There have been many studies using the theory of planned behavior (TPB) developed by Ajzen [21] or using the extended theory of planned behavior (ETPB) by adding in other constructs to analyze different kinds of behaviors or behavioral intentions to conserve environmental resources. With respect to behaviors, in view that most of the actual work is not performed by any resident without qualified professionalism, related studies on resource conservation initiatives tended to conduct surveys mostly on public support, intentions to participate or to pay for the conservation, or willingness to pay (WTP), such as WTP for protecting water resources [22], pay intention for securing the entertainment benefits of an urban forest [23], WTP for protecting urban green space [24,25], support intention of urban tree programs [18] and intention to participate in protection initiatives for forested watershed areas [26].



The main purpose of this study reported here was to explore whether the residents’ understanding of urban tree functions and benefits, namely perceived usefulness (PU) and perceived trees benefits (PTB), affects the pay intention for the conservation of urban trees. This study used an empirical research survey and analysis to answer the following research objectives: (1) to predict the pay intention for the conservation of urban trees with ETPB by including two additional constructs; (2) to explore the main predictors and their effects on the pay intention for the conservation of urban trees.



The remainder of this paper is organized as follows. In Section 2, a theoretical framework is presented, followed by the methodology and data in Section 3. Section 4 contains the analytical model results. Section 5 introduces some discussion of the findings and implications of this study. Section 6 summarizes the main conclusions.




2. Theoretical Framework and Hypotheses


2.1. The Theory of Planned Behavior (TPB)


The theory of planned behavior (TPB) was developed by Ajzen [21] based on the theory of reasoned action (TRA). A new construct called perceived behavior control (PBC) was supplemented with the TRA. The TPB is one of the most popular models for predicting psychological behavior and has been applied in various research fields. The conceptual model of TPB shows that subjective norms (SN), attitudes toward behavior (ATT), and perceived behavioral control (PBC) are three core constructs that influence individual behavioral intention (BI). Behavioral intention is the subjective probability that a person will engage in a given behavior and the strength of intent. Subjective norm is an individual’s perception of social pressure from other individuals or groups that are important or close to him/her (like family members, friends, peers, and neighbors) [21]. Attitude refers to an individual’s overall disposition/evaluation towards a target behavior [27], whereas perceived behavioral control (PBC) reflects an individual’s perceived ability and ease of performing a particular behavior [21].



In the light of considerable research on environmental resource protection, it has been confirmed that those embracing support from families and companions (subjective norms), with a positive attitude (attitude) and believing in one’s own ability to participate (perceived behavioral control), were positively and significantly related to behavior intention [18,22,23,24,25,26]. Therefore, this study hypothesized that residents’ subjective norm, attitudes toward conserving urban trees, and perceived behavioral control would have a significant effect on their behavioral intention to pay to conserve urban trees.



Hypothesis 1 (H1).

Subjective norm (SN) is positively and significantly associated with behavioral intention to pay to conserve urban trees (BI).





Hypothesis 2 (H2).

Attitude (ATT) is positively and significantly associated with behavioral intention to pay to conserve urban trees (BI).





Hypothesis 3 (H3).

Perceived behavioral control (PBC) is positively and significantly associated with behavioral intention to pay to conserve urban trees (BI).






2.2. Extended Theory of Planned Behavior (ETPB)


TPB has been widely applied to diverse research, which helps explain the behavioral intention of surveyed individuals. Meanwhile, TPB is also relatively flexible, for Ajzen [21] has pointed out that the framework of the original theoretical model allows additions of other constructs to accommodate research needs. Even if a construct has never been used in past studies, it can still be included to study the behavioral intention of target people in surveys so that the researcher can apply the results to more diverse research objectives or fields [28,29]. Thus, in order to investigate the impact of urban residents’ perception of usefulness and their understanding of benefits regarding urban trees as well as their pay intention for conserving urban trees, this study added two other constructs to the ETPB model, perceived usefulness and perceived tree benefits.



2.2.1. Perceived Usefulness


Perceived usefulness is the degree to which a person believes that he/she will benefit from a particular thing. In terms of urban trees, it means that they can improve residents’ mental and physical health [13,30] by creating benefits such as relaxation, recreation, promoting living quality, and increasing property values [31,32]. There have been studies that indicate a significant correlation between perceived usefulness and an individual’s behavioral intention. The higher the perceived usefulness is, the higher the behavioral intention is [13,31,32]. Meanwhile, perceived usefulness can be used to quantify individual attitudes toward things. There are also studies pointing out a positive relationship between perceived usefulness and attitude. In addition, attitude works as a mediator of the impact perceived usefulness has on behavioral intention [13,33,34,35,36]. This study proposes the following two hypotheses: public understanding about the perceived usefulness of urban trees will positively influence the behavioral intention to pay to conserve urban trees and positively influence the attitude toward urban tree protection.



Hypothesis 4a (H4a).

Perceived usefulness (PU) is positively and significantly associated with behavioral intention to pay to conserve urban trees (BI).





Hypothesis 4b (H4b).

Perceived usefulness (PU) is positively and significantly associated with attitude (ATT) toward behavior.






2.2.2. Perceived Tree Benefits


Urban trees could provide a variety of ecosystem service benefits, such as climate benefits like the mitigation of hot temperatures [7,8] and absorbing carbon dioxide [5,6], environmental quality benefits like reducing air pollutions [9] and noise [10], educational and leisure benefits such as providing educational and cultural values, as well recreation functions [12,13], aesthetics and landscape benefits as improving cityscape and landscape [14,37], and economic benefits, for example, increasing property values [15,16]. As is seen from above, tree benefits are numerous and come in different types. Perceived tree benefits refer to how residents recognize various ecosystem service benefits mentioned above. Besides, public understanding about the benefits could vary with lifestyles in residential areas and across cultures [4,6,20,38]. Despite the degrees to which they perceive a range of different benefits, residents’ perception is still closely correlated with their attitude [39,40], which will also affect their support of any activities related to urban trees [41,42]. Similarly, the higher the public perception of the urban tree benefits, the higher the intention to participate or support [43,44,45]. Therefore, regarding perceived tree benefits, the following two hypotheses are proposed by this study: the more residents acknowledge perceived tree benefits, it will positively influence not only their behavioral intention to pay to conserve urban trees but also their attitude to conserve urban trees.



Hypothesis 5b (H5b).

Perceived tree benefits (PTB) is positively and significantly associated with behavioral intention to pay to conserve urban trees (BI).





Hypothesis 5b (H5b).

Perceived tree benefits (PTB) is positively and significantly associated with attitude (ATT) toward behavior.







2.3. Model Hypotheses


According to the hypotheses above, the ETPB model of this study is seen in Figure 1. The oval shapes indicate the seven constructs of this study, including the original TPB models in the square frame in which are subjective norm, attitude, perceived behavioral control, and behavioral intention, as well as two expanded constructs in this study, perceived usefulness, and perceived tree benefits. The theoretical framework consists of seven paths which are the seven hypotheses to be proved: H1, H2, H3, H4a, H4b, H5a, and H5b.





3. Materials and Methods


3.1. Questionnaire Design


The questionnaire used for this study was mostly designed based on the TPB theoretical framework [21]. The questionnaire consisted of two parts: the first part aimed to collect the general information of respondents such as gender, age, level of education, and residential district. The second part of the questionnaire contained items for the six variables shown in Figure 1. The questions of the core constructs of the TPB (attitude, subjective norm, perceived behavioral control, and behavioral intention) were mostly adapted from previous studies [13,21,25,46,47]. Furthermore, the questions of the two expanded constructs (perceived usefulness and perceived tree benefits) were also designed by drawing reference to literature. The questions of the “perceived usefulness” were adapted from Balram and Dragićević [31] and Wan and Shen [46], while those of “perceived tree benefits” were adapted from Jim and Chen [6], Schroeder et al. [20], and Wan and Shen [46]. In this study, a seven-point Likert scale was used to measure the variables. The respondents expressed their agreement or disagreement for each question on a scale of 1 (strongly disagree) to 7 (strongly agree).




3.2. Study Area and Data Collection


Located in northern Taiwan, Taipei City (25°2′ N, 121°33′ E) is a principal city of 12 administrative districts, covering 271.8 square kilometers and a population of 2.6 million. Within the city, there are more than 100,000 urban trees such as street trees or park trees [48] to which residents have easy access in their daily lives. Therefore, this study selected the Taipei city residents as the subject of interest for the survey.



There are various sample collecting methods that allow researchers to undertake random sampling when conducting surveys such as street and telephone interviews, internet questionnaires, or mail surveys [49]. Due to this fact, the surveyed individuals for this study were those who live in the urban area, contacted using mailing questionnaires for the survey. The research population was randomly sampled, aged 18–75, and with their residence registered in Taipei city. Based on the ratio of the population of Taipei city’s administrative divisions [50], 3000 Taipei citizens in total were sampled for mailing questionnaire information, including descriptions about the survey, questionnaires, and self-addressed stamped envelopes with a request specifying that the respondents should mail back the questionnaires within a month.




3.3. PLS-SEM Analysis


This study applied PLS-SEM for analysis. The application of PLS-SEM was completed through a series of weighted regressions to optimize the structural model [51]. PLS-SEM is mainly used for prediction-oriented analyses in research [52]; moreover, it is a better statistical method to predict theory development and to explain variance in research [51]. Since this study aims to predict the behavioral intention to pay for conserving urban trees, PLS-SEM is suitable for conducting analyses.



This study used Smart PLS 3.0 software [53] to analyze data and research the evaluations of hypothetical models. There are two steps in the process. The first step is to estimate the measurement model in order to assess the reliability and validity of the measurement items statistically. The second step of analysis involves assessing the relationships and their statistical significance between various hypotheses in the structural model [54].



3.3.1. Measurement Model


First of all, regarding the assessment of construct reliability and validity of the measurement model, it comprises indicator reliability, composite reliability (CR), convergent validity, and discriminant validity [51]. The criteria for various indicators are as follows: (i) indicator reliability refers to that the factor loading of multiple indicators of latent constructs in the model should be greater than 0.5 [55]; (ii) the composite reliability (CR) of each latent construct should be greater than 0.6 [51]; (iii) convergent validity, the estimation of average variance extracted (AVE) of the latent construct, with a minimum threshold greater than 0.5 [56] should explain at least 50 percent of the indicators’ variance, and the Cronbach’s alpha value of each latent variable greater than 0.7 indicates that there is internal consistency reliability; (iv) With Fornell and Larcker’s criterion to assess discriminant validity, the square root of the AVE of each latent construct in the model should be larger than the correlation coefficients of that latent construct with the other latent constructs in the model [56], which shows significant discrepancies between latent constructs.




3.3.2. Structural Model


When the assessment of reliability and validity of the measurement model is completed, the next step is to evaluate the structural model, including collinearity, path significance, R-square (R2), and effect size of exogenous constructs (f2) [51]. First of all, the collinearity of a structural model can be tested with variance inflation factors (VIF). When VIF is larger than 5, it shows that there could be latent collinearity issues in the model [57]. Path significance was determined by using a bootstrap re-sampling process, which is a nonparametric method to assess the significance level of PLS-SEM estimates by which 1000 sub-samples are generated by the responses collected by the mail survey [58]. The R2 value is a statistical measure of the proportion of the variance explained for an endogenous construct. Where the R2 value is 0.19–0.33, its explanatory power is low, while a value of 0.33–0.67 is medium-strength, and a value larger than 0.67 is high in explanatory power [54]. In addition, the main objective of the f2 seeks to evaluate whether exogenous constructs have a substantive impact on the endogenous construct (i.e., the impact on R2). If f2 is 0.02–0.15, it is considered a small effect size, while a medium effect size ranges 0.15–0.35 and a large effect size is greater than 0.35 [59].






4. Results


4.1. Respondent Characteristics


This study received 380 questionnaire responses. The response rate is about 12.6%. According to a previous study conducted in Taiwan [60], the response rate of the mail survey was also about 10%, so the response rate of this study is reasonable. By excluding 16 incomplete ones, there were 364 valid responses in total. The valid survey response rate is around 95.8%. The minimum sample size for the partial least square (PLS) analysis should be 10 times greater than the maximum number of the hypothetical model links pointing at a particular dependent variable [61]. The hypothetical number of links directed to a dependent variable is 7 (Figure 1), so the smallest sample size should be greater than 70. Meanwhile, G*Power 3.1 software [62] allows an analysis of the sample size required for the statistical hypothesis testing using the level of significance (α), effect size of statistical power (f2), and the maximum number of predictors (np) directed to a dependent variable [59,62,63]. The minimum sample size required by this study is 153 (α = 0.05; f2 = 0.15; np = 7), among which an effect size of 0.15 means that a medium-level relationship strength would be detected by the statistical analysis [59]. This effect size is often used for estimating the number of samples for analysis [32,46,63]. Therefore, the 364 valid samples acquired by this survey justified the minimum sample size sufficiency.



The profile of respondents and that of the corresponding population are presented in Table 1. Most of the respondents were female (55.8%) aged 35–44 (23.9%) with post-secondary education (78.9%), most of whom were those who live in Da’an administrative district (13.8%). Using the Chi-square test to analyze the survey samples and the population profile of Taipei city [50], the sample profile in this study was generally similar to the population profile in Taipei city in terms of gender, ages, and residential districts; however, the secondary education level group was under-represented.




4.2. PLS-SEM Analysis


4.2.1. Measurement Model


Table 2 showed the results of the measurement model. First, the factor loading of each measurement indicator ranging between 0.66 and 0.95, was higher than that suggested 0.5 by Hulland [55]. The lowest CR value of each latent variable was 0.89 (PBC and PTB), which was also higher than the suggested value of 0.6 by Hair et al. [51]. In terms of the lowest value of AVE, 0.64 (PTB), it was higher than the suggested threshold value 0.6 by Fornell and Larcker [56]. Meanwhile, the Cronbach’s alpha of each latent variable was higher than 0.8, which means there was internal consistency reliability among all items [64]. The results of discriminant validity analysis can be referred to in Table 3. The AVE square roots of all latent variables are larger than correlation coefficients of other latent variables in the model. Overall, the construct reliability and validity of each measurement model meet the requirements of assessment.




4.2.2. Structural Model


After the evaluation of the measurement model, the structural model should be evaluated. The bootstrap re-sampling method was used to obtain 1000 sub-samples from the original sample size of 364 gathered by this study. The analytical results of coefficients and significances of the structural model are seen in Figure 2 and Table 4. First, the value of VIF of each construct in the model was smaller than 5, which indicates there was no problem with collinearity for each construct. In addition, with respect to the two endogenous variables, Attitude (R2 = 0.44) and behavioral intention (R2 = 0.70), the model was equipped with medium and high explanatory power respectively, which allowed exploring the results of various parameters, significances, and hypotheses of the model.



The three core constructs of TPB (subjective norm, attitude, and perceived behavioral control) all had significant and positive impacts on behavioral intention, among which the total effect of subjective norm was 0.253 (βSN→BI = 0.253, t = 4.666, f2 = 0.140, p < 0.001), that of attitude was 0.128 (βATT→BI = 0.128, t = 2.787, f2 = 0.030, p < 0.01), and that of perceived behavioral control was 0.512 (βPBC→BI = 0.512, t = 11.215, f2 = 0.573, p < 0.001). Hence the three hypotheses H1, H2, and H3 could be established. Furthermore, in terms of impact on behavioral intention, there were two expanded constructs (perceived usefulness and perceived tree benefits) added to this study, but only perceived usefulness showed a significant positive influence and its total effect was 0.171 (βPU→BI = 0.137, t = 3.094, f2 = 0.032, p < 0.01). On the other hand, the impact of perceived tree benefits was not statistically notable. Thus, hypothesis H4a was established, but hypothesis H5a was turned down. Meanwhile, both the two expanded constructs affected attitude positively and significantly, of which the total effect of perceived usefulness was 0.268 (βPU→ATT = 0.268, t = 4.497, f2 = 0.084, p < 0.001). As a result, both hypotheses H4b and H5b could be established.






5. Discussion


The results of this research model are consistent with the TPB theory proposed by Ajzen [21] and with other research results of TPB applications in different fields [13,46,65,66,67]. That is, the three core constructs, subjective norm, attitude, and perceived behavioral control, will significantly affect behavioral intention. As for the two expanded constructs added to this study, perceived usefulness has a remarkable impact on both attitude and behavioral intention, while perceived tree benefits also notably affect attitude. This result corresponds to that of past related studies on how perceived usefulness [13,31,32,33,36] and perceived tree benefits [39,40] influence attitude and behavioral intention. However, the impact of perceived tree benefits have on behavioral intention is not obvious, which is different from some other research results [43,44,45]. On the other hand, there are former research findings featuring urban green space suggesting that the relationship between public understanding of ecosystem service benefits and behavioral intention is not significant [46]. One possible explanation for this is that most urban green space is small in size or the tree coverage is more sparse and scattered; therefore, the ecosystem service benefits such as reducing noise or air pollution are less noteworthy than what a huge forest could offer [68]. In addition, urban residents’ higher demands for urban trees and green space [69] result in an insignificant relationship between their understanding of ecosystem services provided by trees and their behavioral intention to pay for urban tree conservation.



As to the impact of exogenous constructs on the endogenous constructs in this study model, firstly, of all the constructs, perceived tree benefits affect attitude significantly and has a medium effect size of impact (f2 = 0.258), while the impact of perceived usefulness is considered a small effect size (f2 = 0.084), which means public understanding about the ecosystem service benefits from urban trees has a greater impact on the attitude to protect urban trees. Regarding the construct in which behavior intention has a significant impact, perceived behavioral control has a large effect size of impact (f2 = 0.573) while the other three constructs represent small effect sizes of impact: subjective norm (f2 = 0.140), perceived usefulness (f2 = 0.032), and attitude (f2 = 0.030), listed from top to bottom. That is, the pay intention for conserving urban trees is influenced the most by residents’ belief in their financial resources or capability, secondly by people of importance around them, and lastly by both understanding about urban tree usefulness and attitude to protect urban trees. Former studies point out that perceived behavioral control is the main factor that affects behavioral intention (Wan and Shen, 2015; Zhao et al., 2018). There is also other research suggesting attitude has a relatively small impact on behavioral intention [33,70]. Yet, even if the influence of a construct on the model is smaller, it does not mean the influence from that construct is not important [71].



According to the results of this study, if an urban tree management division expects to promote residents’ intention to pay for conservation expenses of urban trees, it is recommended to start with enhancing their perception about urban tree usefulness and benefits. Lo and Jim [68] have pointed out that, in general, urban residents value more of the recreational functions of urban trees and green spaces while paying less attention to their environment and social functions. In light of this, the following things can be done to promote residents’ attitude and WTP to protect urban trees so that the individuals can further influence people around them (which means other people will be affected by subjective norms) to conserve urban trees in the best interests of society as a whole: encouraging residents to enjoy leisure activities where they gain exposures to urban trees, promoting education on how urban trees could benefit individuals’ wellbeing and improve the environment, and informing the residents of the ecosystem services benefits urban trees could provide.




6. Conclusions


Urban trees are one of the important green resources in cities to deliver multiple benefits and to enhance the wellbeing of residents. However, to bring tree benefits into full play requires carrying out continuous and proper conservation tasks. This study applies the ETPB model with an addition of two constructs regarding urban tree perception: perceived usefulness and perceived tree benefits, to investigate how the constructs affect residents’ behavioral intention to pay to conserve urban trees. The results show that residents’ perceived usefulness and perceived benefits regarding urban trees perception positively affect their attitude to conserve urban trees. In addition, perceived usefulness and the three core concepts of TPB, which are subjective norm, attitude, perceived behavioral control, positively influence the behavioral intention to pay to conserve urban trees, which proves that residents’ perceptions of urban trees have an impact on their behavioral intention. This will facilitate future strategic planning for tree conservation, as well as giving direction to promotional education campaigns to solicit support from residents.
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Figure 1. The research model and theoretical hypotheses. The dotted lines represented the indirect relationships. 
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Figure 2. Path coefficient of structural model. The dotted line indicates non-significance. (** p < 0.01; *** p < 0.001). 
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Table 1. Respondent profile (N = 364).
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Demographic Variable

	
Sample (N)

	
Sample (%)

	
Population (%)

	
Difference (%)






	
Gender (χ2 = 1.21 p > 0.05)




	
Male

	
161

	
44.2

	
47.1

	
−2.9




	
Female

	
203

	
55.8

	
52.9

	
2.9




	
Age (χ2 = 1.46 p > 0.05)




	
18–24

	
21

	
5.8

	
7.2

	
−1.4




	
25–34

	
59

	
16.2

	
16.6

	
−0.4




	
35–44

	
87

	
23.9

	
22.6

	
1.3




	
45–54

	
75

	
20.6

	
19.9

	
0.7




	
55–64

	
73

	
20.0

	
19.8

	
0.2




	
≥65

	
49

	
13.5

	
13.9

	
−0.4




	
Education Level (χ2 = 12.87 p < 0.05)




	
Primary

	
7

	
1.9

	
1.9

	
0.0




	
Secondary

	
70

	
19.2

	
26.7

	
−7.5




	
Post-secondary

	
287

	
78.9

	
71.4

	
7.5




	
Residential district (χ2 = 9.90 p > 0.05)




	
Shilin District

	
36

	
9.9

	
10.7

	
−0.8




	
Datong District

	
18

	
5.0

	
4.8

	
0.2




	
Da’an District

	
50

	
13.8

	
11.6

	
2.2




	
Zhongshan District

	
26

	
7.1

	
8.6

	
−1.5




	
Zhongzheng District

	
25

	
6.9

	
6.0

	
0.9




	
Neihu District

	
45

	
12.4

	
10.8

	
1.6




	
Wenshan District

	
34

	
9.3

	
10.3

	
−1




	
Beitou District

	
22

	
6.0

	
9.6

	
−3.6




	
Songshan District

	
32

	
8.8

	
7.7

	
1.1




	
Xinyi District

	
30

	
8.2

	
8.4

	
−0.2




	
Nangang District

	
19

	
5.2

	
4.6

	
0.6




	
Wanhua District

	
27

	
7.4

	
7.1

	
0.3
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Table 2. Results of the measurement model.






Table 2. Results of the measurement model.





	
Indicators

	
Mean (SD)

	
FL

	
AVE

	
CR






	
Attitude (α = 0.93)

	

	

	
0.95

	
0.79




	
ATT1

	
Conserving urban trees is very necessary.

	
6.36 (0.94)

	
0.87

	

	




	
ATT2

	
Conserving urban trees is very useful.

	
6.35 (0.91)

	
0.91

	

	




	
ATT3

	
Conserving urban trees is very ecological.

	
6.22 (1.01)

	
0.89

	

	




	
ATT4

	
Conserving urban trees is very positive.

	
6.34 (0.91)

	
0.92

	

	




	
ATT5

	
Conserving urban trees can improve the urban trees benefits.

	
6.03 (1.07)

	
0.84

	

	




	
Subjective Norm (α = 0.96)

	

	

	
0.97

	
0.91




	
SN1

	
My family think I should pay for conservation.

	
4.80 (1.56)

	
0.94

	

	




	
SN2

	
People who are important to me think I should pay for conservation.

	
4.85 (1.55)

	
0.95

	

	




	
SN3

	
The people whose opinions I value would pay for conservation.

	
4.84 (1.56)

	
0.95

	

	




	
Perceived Behavioral Control (α = 0.82)

	

	

	
0.89

	
0.73




	
PBC1

	
I have the resources (time or money, etc.) to pay for urban trees

	
4.05 (1.67)

	
0.84

	

	




	
PBC2

	
If I want to, I can pay to conserve urban trees.

	
4.79 (1.62)

	
0.88

	

	




	
PBC3

	
I think it’s easy for me to pay to conserve the urban trees

	
3.75 (1.55)

	
0.84

	

	




	
Perceived Usefulness (α = 0.86)

	

	

	
0.90

	
0.70




	
PU1

	
I use places with urban trees to relax.

	
5.61 (1.46)

	
0.88

	

	




	
PU2

	
I use places with urban trees for recreation.

	
5.65 (1.43)

	
0.87

	

	




	
PU3

	
Urban trees can improve the quality of my living environment.

	
5.95 (1.19)

	
0.87

	

	




	
PU4

	
Urban trees would increase my property value.

	
5.19 (1.51)

	
0.69

	

	




	
Perceived Tree Benefits (α = 0.86)

	

	

	
0.89

	
0.64




	
PTB1

	
Urban trees could provide climate benefits.

	
6.51 (0.85)

	
0.81

	

	




	
PTB2

	
Urban trees could provide environmental quality benefits.

	
6.41 (0.93)

	
0.82

	

	




	
PTB3

	
Urban trees could provide educational and leisure benefits.

	
6.15 (1.04)

	
0.86

	

	




	
PTB4

	
Urban trees could provide aesthetics and landscape benefits.

	
5.92 (1.18)

	
0.80

	

	




	
PTB5

	
Urban trees could provide economic benefits.

	
5.09 (1.56)

	
0.66

	

	




	
Behavior Intention (α = 0.86)

	

	

	
0.90

	
0.70




	
BI1

	
I will pay to conserve urban trees if I have an opportunity.

	
4.62 (1.59)

	
0.89

	

	




	
BI2

	
I support to pay to conserve urban trees.

	
5.74 (1.32)

	
0.70

	

	




	
BI3

	
I intend to pay to conserve urban trees in the future.

	
4.28 (1.58)

	
0.89

	

	




	
BI4

	
I will encourage others to pay to conserve urban trees.

	
4.87 (1.56)

	
0.85

	

	








Note: α = Cronbach’s α reliability, SD = standard deviation, FL = factor loading, AVE = average variance extracted, CR = composite reliability.
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Table 3. Correlations among constructs. Fornell-Larcker criterion for discriminant validity.
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	Constructs
	ATT
	SN
	PBC
	PU
	PTB
	BI





	ATT
	0.89
	
	
	
	
	



	SN
	0.32
	0.96
	
	
	
	



	PBC
	0.22
	0.55
	0.86
	
	
	



	PU
	0.55
	0.42
	0.44
	0.84
	
	



	PTB
	0.63
	0.28
	0.21
	0.59
	0.80
	



	BI
	0.43
	0.65
	0.75
	0.57
	0.40
	0.84










[image: Table] 





Table 4. Testing results of the structural model path coefficients.






Table 4. Testing results of the structural model path coefficients.





	
Hypotheses

	
M

	
SD

	
t-Value

	
VIF

	
f2

	
Effects

	
Inference




	
Direct (β)

	
Ind.

	
Total






	
H1

	
SN→BI

	
0.254

	
0.054

	
4.666 ***

	
1.548

	
0.140

	
0.253

	

	
0.253

	
Supported




	
H2

	
ATT→BI

	
0.126

	
0.046

	
2.787 **

	
1.818

	
0.030

	
0.128

	

	
0.128

	
Supported




	
H3

	
PBC→BI

	
0.513

	
0.046

	
11.215 ***

	
1.558

	
0.573

	
0.512

	

	
0.512

	
Supported




	
H4a

	
PU→BI

	
0.138

	
0.044

	
3.094 **

	
1.981

	
0.032

	
0.137

	
0.034

	
0.171

	
Supported




	
H4b

	
PU→ATT

	
0.267

	
0.060

	
4.497 ***

	
1.537

	
0.084

	
0.268

	

	
0.268

	
Supported




	
H5a

	
PTB→BI

	
0.058

	
0.036

	
1.648

	
1.942

	
0.006

	
0.060

	
0.060

	
0.120

	
Not supported




	
H5b

	
PTB→ATT

	
0.472

	
0.059

	
7.913 ***

	
1.537

	
0.258

	
0.470

	

	
0.470

	
Supported








Note: M = sample mean, SD = standard deviation, VIF = variance inflation factor, ** t-value is sig. at p < 0.01, *** t-value is sig. at p < 0.001, β = path coefficients (direct effect).
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