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Fostering Sustainable Leisure Activities: A Behavioral Insight into 

Eco-Friendly Intentions in Mount Damavand 

Mount Damavand, the highest point in the Middle East and one of the most popular peaks in 

the region, is experiencing environmental degradation due to hikers' activities, exacerbated 

by inadequate regulations and infrastructure to manage visitor volume and behavior. This 

study delved into the pro-environmental behavioral intentions of hikers within the Mount 

Damavand National Park. Employing partial least square structural equation modeling (PLS-

SEM), we examined a proposed framework extending the theory of planned behavior by 

including the value-belief-norm theory and a formative approach to study constraints to pro-

environmental behaviors of hikers. We analyzed a sample of 393 hikers. The findings 

underscored the effectiveness of amalgamating these theoretical frameworks and elucidated 

46% of the variance in pro-environmental behavioral intention. 

Keywords: sustainable leisure activities; theory of planned behavior; value-belief-norm 

theory; pro-environmental behavior; leisure constraints 
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Fostering Sustainable Leisure Activities: A Behavioral Insight into 

Eco-Friendly Intentions in Mount Damavand 

 The preservation of natural tourism destinations, particularly mountains, is 

crucial for attracting visitors and sustainable tourism. However, research indicates that 

human intervention in natural habitats is the primary cause of environmental 

degradation in such areas (Becker, 2014; Hammitt et al., 2015; Marzano & Dandy, 

2012). This issue is exacerbated in developing countries due to inadequate regulations, 

facilities, and resources (Ahmad et al., 2018; Khodadadi, 2016; Ravi Sharma & Rao, 

2018). For instance, Mount Damavand, the highest peak in the Middle East (5671 m), is 

a significant attraction for numerous hikers each year. However, the irresponsible 

behavior of some hikers has led to negative impacts on the environment. Consequently, 

the Iran Department of the Environment has enforced a ban on climbing Mount 

Damavand until further notice (ISNA, 2018). Nevertheless, the lack of enforceable 

measures has failed to deter hikers and mountaineers from ascending the mountain. 

Hence, preserving the environment in such natural tourism destinations may heavily 

rely on visitors' intentions to engage in eco-friendly behaviors (Zarei et al., 2021). The 

aim of the present study is to develop a framework that comprehensively elucidates the 

formation of hikers' pro-environmental behavioral intentions, drawing on established 

theories from diverse contexts. 

Literature Review 

In environmental psychology research, a large number of studies have focused 

on explaining pro-environmental behavior or intention. They have often explained pro-

environmental behavior under self-interest or pro-social motives (Bamberg & Möser, 

2007). Scholars who consider pro-environmental intention or behavior as being 

stimulated by self-interest motives often use rational-choice models such as the theory 

http://www.nailsblaze.com/
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of planned behavior (TPB) (Ajzen, 1991), while those who envision eco-friendly 

behavior as a pro-social motive usually use the value-belief-norm (VBN) theory (Stern 

et al., 1999) or an earlier theory such as the norm activation model (Schwartz, 1977). 

Both approaches and theories in environmental research are valuable, but enhancing the 

validity of results requires careful consideration in their application. For instance, Zhang 

et al. (2022) suggested that theories focusing on pro-social motives are more suitable for 

understanding the behavior of experienced hikers, whereas the TPB can be suited for 

examining both beginners and experienced hikers. In addition, merging self-interest and 

pro-social motives could result in the higher predictive power of pro-environmental 

intention or behavior (Ateş, 2020; Fornara et al., 2016; Han, 2015; Moghimehfar et al., 

2018). 

To merge these validated theories, researchers often linked personal norms in 

VBN theory to intention (Ateş, 2020; Gkargkavouzi et al., 2019a; Han, 2015; Savari et 

al., 2023) or investigated the association of other VBN variables (e.g., awareness of 

consequences and ascribed responsibility) with TPB variables (Abrahamse & Steg, 

2011; Fornara et al., 2016; Savari et al., 2023; Si et al., 2020; Sun et al., 2022). 

Although those few studies integrated constructs from the TPB and the VBN in a 

model, there needs to be more work to clarify the associations between these variables. 

In particular, the effect of awareness of consequences (AC) and ascribed responsibility 

(AR) on intention is unclear. For instance, Kochan et al. (2016) noted that AC could 

predict intention, and noted that the higher one’s AC, the more willing one is to engage 

in environmental behavior (e.g., e-waste recycling). Conversely, Si et al. (2020) 

demonstrated that AC did not significantly impact sustainable usage intention. 

Regarding the influence of AR on intention, researchers usually found an indirect effect 

via a sense of obligation (Fornara et al., 2016; Gkargkavouzi et al., 2019a; Han, 2015). 
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However, the study of the direct effect of AR on intention has been neglected in 

environmental psychology literature. In addition, previous studies revealed a 

relationship between AC and attitude towards adoption of renewable energy devices and 

pro-environmental behaviors (Fornara et al., 2016; Gkargkavouzi et al., 2019a) but the 

relationship between AR and attitude has not been considered. Therefore, investigating 

these relationships seemed essential to fill those gaps. This study addresses these gaps 

by investigating the attitude toward pro-environmental behaviors particularly in the 

context of hiking. 

In addition, although the TPB and VBN could predict pro-environmental 

intention, predictions of behavior or intention can be limited by constraints (Cleveland 

et al., 2020; Gkargkavouzi et al., 2019b; Moghimehfar & Halpenny, 2016b; Zarei et al., 

2021). Despite past research, there is a clear need to delve into the impact of constraints 

in environmental behavior studies, particularly within a theoretical framework. 

Moghimehfar et al. (2018) and Yoon et al. (2013) used constraints in their hypothesized 

model to better understand the formation of people’s pro-environmental intentions and 

behavior. They reported that constraints played an important role in their model. Thus, 

we incorporated Hierarchical Leisure Constraints Theory (Crawford et al., 1991) into 

our model to investigate its relationship to other variables, including intention, 

awareness of consequences, and ascribed responsibility. In addition, past leisure 

constraints studies usually used the reflective model, while Kyle and Jun (2015) 

asserted that the formative counterpart might better fit extant measures. They believed 

that reflective specifications violate the common factors model's psychometric 

assumptions, and this assertion was empirically supported by Kono et al. (2018). A lack 

of utilizing formative measurement for constraints in conjunction with variables from 

TPB and VBN theories is apparent in existing literature. We utilized a formative scale 
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to measure pro-environmental behavioral constraints in the proposed model. The current 

study's objectives are to develop a robust model that integrates TPB, VBN theory, and 

hierarchical leisure constraints theory to investigate hiker's pro-environmental 

behavioral intentions in Mount Damavand.  

Pro-environmental Behavioral Intention 

Pro-environmental behavior (PEB), known as eco-friendly behavior, 

environmentally responsible or friendly behavior, or green behavior (Guagnano et al., 

1995; Miller et al., 2015), is a broad range of actions that minimizes the impacts of 

hikers on the environment or protects the environment (Miller et al., 2015). In the PEB 

literature, the influence of antecedents on reported engagement has usually been 

examined (Poortinga et al., 2004). However, researchers sometimes measure intention 

rather than behavior since intention could explain a considerable amount of variation in 

behavior (Klöckner, 2013; Sheeran, 2002). In the TPB, Ajzen (1991) defined intention 

as having a readiness to perform a behavior, and asserted that intention is the most 

accurate immediate predictor of behavior. Pro-environmental studies have confirmed 

this accuracy (Ateş, 2020; Han, 2015; Liao et al., 2018; Sun et al., 2022; Vagias et al., 

2014). Therefore, this study measured the pro-environmental behavioral intention of 

hikers while hiking as the immediate predictor of their PEB.  

Theory of Planned Behavior 

The TPB, (Ajzen, 1991), is a well-established theory that provides a framework 

for explaining a wide spectrum of human behavior. Ajzen (1991) extended the theory of 

reasoned action (TRA) (Ajzen & Fishbein, 1980) by adding perceived behavioral 

control to the framework. The TRA and the TPB asserted that an intention to perform a 

specific action (e.g., engage in PEB) is the most effective predictor of actual behavior. 
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The intention, in turn, can be predicted by attitude, subjective norms, and perceived 

behavioral control (Ajzen, 1991). In this study, attitude toward pro-environmental 

behavior is defined in alignment with Ajzen's (1991) definition of attitude. It refers to 

an individual's favorable or unfavorable evaluation of actions aimed at protecting or 

benefiting the environment. It reflects the degree to which a person positively or 

negatively appraises the choices for engaging in behaviors that contribute to 

environmental sustainability. The relation of attitude with intention was different in 

PEB studies. Correia et al. (2022); López-Mosquera and Sánchez (2012); Vagias et al. 

(2014), found no significant association between attitude and intention. On the other 

hand,  Han (2023) and Sun et al. (2022) found a strong relationship between attitude and 

intention. However, this relationship was not strong in studies by Klöckner (2013); 

Moghimehfar et al. (2018); Yoon et al. (2013). Subjective norms are social pressures 

come from the general public and individuals such as family or friends (Ajzen & Driver, 

1992; Conner & Norman, 2005). Therefore, when people perceive the social pressures 

or support for a particular behavior, the likelihood of performing that behavior would be 

increased (Cordano et al., 2011). Perceived behavioral control (PBC) reflects on 

people's perceptions of their skills to engage in an activity or the perceived ease or 

difficulty of doing the behavior (Ajzen, 1991). 

In tourism studies, the TPB has been successfully employed to explain visitors' 

pro-environmental intention or behavior (Yuriev et al., 2020). For instance, Fishbein 

and Ajzen (2011) asserted that TPB could capture more than 50% of the variance in 

intentions, and Bamberg and Möser (2007) put the figure at 52%. In general, having a 

pleasant attitude and positive subjective norms with more perceived behavioral control 

may increase people's willingness to engage in the behavior (Ajzen, 1991; Liebe et al., 
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2011). We developed the following hypotheses based on the aforementioned literature 

review: 

H1. Attitude directly and positively influence pro-environmental behavioral 

intention. 

H2. Subjective norms have a positive effect on pro-environmental behavioral 

intention. 

H3. Perceived behavioral control positively and directly influence pro-

environmental behavioral intention. 

Value-Belief-Norm Theory 

 Stern et al. (1985) believed that solving environmental problems requires a 

social movement since public problems are large-scale problems. They indicated that if 

the view that environmental problems are morally wrong and intolerable is widespread, 

environmental movements will be successful. Stern et al. (1999) proposed a robust 

framework (value-belief-norm theory) to comprehensively understand public support in 

an environmental context. The VBN has five components that include personal values, 

ecological worldview, awareness of adverse consequences (AC), ascribed responsibility 

(AR), and personal norms. These components are related to each other, and each 

variable predicts the next variable (Han, 2015; Hiratsuka et al., 2018; Klöckner, 2013; 

Li et al., 2018; Stern et al., 1999). 

Values are broad aims that act as guiding principles in an individual or other 

social entity. (Schwartz, 1992). Biospheric values positively affect ecological 

worldviews (Stern et al., 1999). Therefore, people with biospheric values are more 

likely to have an ecological worldview. Dunlap and Van Liere (1978) and Dunlap et al. 

(2000) proposed the new ecological paradigm (NEP), which is a scale that examines 

beliefs about the perceived relationship between humans and nature. The NEP scale 
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refers to a spectrum, one side of which is related to being in harmony with nature and 

the other side of which is to have mastery over it (Dunlap & Van Liere, 1978). 

Therefore, individuals with biocentric beliefs have the view that humans do not have the 

right to rule over the rest of nature, protecting the environment is a global necessity, and 

the balance of nature is fragile (Gkargkavouzi et al., 2019a; Klöckner, 2013; Xiao & 

Hong, 2018). 

Originally, the NEP scale contained 12 survey items to measure the NEP 

concepts. However, researchers have numerous interpretations of the NEP scale’s 

dimensionality. The New Ecological Paradigm (NEP) surveys can be conceptualized as 

either unidimensional or multidimensional. A multidimensional NEP survey recognizes 

that environmental attitudes are complex and can be broken down into several 

dimensions. A unidimensional NEP survey treats environmental attitudes as a single, 

cohesive construct. All the items in the survey are assumed to measure a general, 

overarching attitude toward the environment. The NEP scale has been utilized in 

environmental studies with different scales, from a four to 15-item scale (Correia et al., 

2022; Gkargkavouzi et al., 2019a; van Riper & Kyle, 2014; Xie et al., 2020; Zarei et al., 

2021). In the continuation of this causal chain, the ecological worldview directly affects 

awareness of consequences, and this awareness, in turn, predicts ascribed responsibility 

(Stern et al., 1999). AC refers to an individual's level of consciousness of adverse 

consequences for other people, other species, or the biosphere when not acting pro-

socially (Schwartz, 1977). VBN assumes that the ascription of responsibility is the 

belief that is necessary for an individual to prevent potential negative consequences 

(Stern et al., 1999). For example, a hiker might feed wild animals while hiking when he 

sees the “Do not feed animals” sign. He may think that he is not harming the 

environment and that he is performing a biocentric behavior. However, if this hiker 
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knows that animals that humans feed are subjected to an unnatural diet, lose their 

wildness, become dependent on human food, and lose the ability to feed themselves 

naturally (Milner et al., 2014), he most likely would take responsibility for not feeding 

animals. Therefore, individuals are more likely to perform pro-environmental behavior 

when they are aware of the consequences of their actions and feel a sense of 

responsibility for them (van Riper & Kyle, 2014). Finally, the ascription of 

responsibility triggers personal norms, which predict pro-environmental behavioral 

intention (Stern et al., 1999). 

The value-belief-norm theory has been successfully used in pro-environmental 

studies (Ghazali et al., 2019; Kiatkawsin & Han, 2017; Rakesh Sharma & Gupta, 2020; 

van Riper & Kyle, 2014). van Riper and Kyle (2014), utilizing VBN, tried to provide 

further insight into the psychological processes driving environmental behavioral 

engagement. They found that other components have significant positive connections 

with its subsequent variables, with the exception of the non-significant association 

between egoistic values and NEP. Also, Han (2015) indicated that biospheric values 

positively impacted ecological worldview (β = .51). His findings showed positive 

relationships between VBN components. In addition, some researchers have found that 

VBN variables can affect each other outside the chain. For example,  van Riper and 

Kyle (2014) stated that biospheric-altruistic values are strongly associated with personal 

norms. In their conceptual model, Verma et al. (2019) showed that values and ascribed 

responsibility had predicted consumers' attitudes towards green hotel visit intention. 

Given the above evidence, the following hypotheses were formulated: 

H4. Biospheric values have a positive and direct effect on ecological worldview. 

H5. Biospheric values have a positive and direct effect on ascription of 

responsibility. 
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H6. Ecological worldview directly and positively affects awareness of 

consequences. 

H7. Awareness of consequences has a positive and direct effect on ascription of 

responsibility. 

Relationships Between TPB and VBN Variables 

To enhance the predictive potential of TBP and VBN in the pro-environmental 

behavior literature, variables from these theories have been successfully combined into 

practical models (Batool et al., 2023; Gansser & Reich, 2023; Savari et al., 2023). 

Yuriev et al. (2020) found that additional variables consistently boost the TPB's 

predictive ability. Esfandiar et al. (2021) proposed a model that integrates constructs 

from the TPB and NAM (norm activation model). Their results revealed that awareness 

of consequences indirectly affects visitors’ binning behavior in national parks. Also, 

Han (2015) reported an indirect relationship between awareness of consequences and 

behavioral intention toward subjective norm in a green lodging context. He further 

indicated that ascribed responsibility has a significant indirect impact on behavioral 

intention.  

In predicting intention to improve household energy efficiency, Fornara et al. 

(2016) noted that AR directly affects intention. Abrahamse and Steg (2011) conversely 

assessed that ascribed responsibility negatively impacts intention to reduce household 

energy use. Furthermore, several studies have measured relationships between VBN 

variables and intention’s predictor variables (Fornara et al., 2016; Gkargkavouzi et al., 

2019a; Han, 2015). Zarei et al. (2021) tried to investigate the relationship between AC 

and AR with the predictor of intention. By integrating AC and AR into the belief 

variable, they stated that there was a positive relationship between belief and TPB 
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variables. Among these connections, the attitude has been more affected by belief. In 

summary, researchers have often merged VBN and TPB by connecting personal norms 

to pro-environmental behavioral intention (Gkargkavouzi et al., 2019a; Han, 2015; 

Kiatkawsin & Han, 2017), while explaining the relationship of other variables such as 

AC and AR with intention and predictors of intention in TPB has usually been 

neglected. Given the above evidence, with the aim to filling the gap in the literature, the 

following hypotheses were formulated: 

H8. Awareness of consequences directly and positively affects pro-

environmental behavioral intention. 

H9. Ascribed responsibility directly and positively affects pro-environmental 

behavioral intention. 

H10. Ascribed responsibility directly and positively affects attitude toward the 

pro-environmental behavioral intention. 

Constraints to Pro-environmental Behavior 

Constraints reduce the likelihood that individuals will perform Pro-

environmental behavior (Cleveland et al., 2020; Gkargkavouzi et al., 2019b; 

Moghimehfar & Halpenny, 2016b; Moghimehfar et al., 2018; Steg & Vlek, 2009; Yoon 

et al., 2013). A review of pro-environmental behavior literature reveals that researchers 

have tried to investigate constraints in several different ways. For instance, Blake 

(1999) attempted to delineate barriers to responsible behavior through categorizing 

them into individuality, responsibility, and practicality constraints. However, this 

classification overlooked crucial factors, such as the impact of social norms. Gifford 

(2011) identified seven limitations to pro-environmental behavior, concentrating on 
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psychological aspects of constraints. He advocated for further research into both social 

and psychological constraints in this context. 

While researchers have employed various methods to study constraints, 

advocating for a systematic approach suggests that a more comprehensive 

understanding of the impact of constraints on pro-environmental behavior could be 

achieved (Steg & Vlek, 2009). Moghimehfar and Halpenny (2016a) employed a 

systematic approach to examine the adverse effects of constraints on sustainable hiking 

practices. Their innovative use of the hierarchical leisure constraints theory (Crawford 

et al., 1991) marked the first application of this theory to study constraints on pro-

environmental behavior. Utilizing a qualitative method, they categorized constraints in a 

three-dimensional manner, aligning with the hierarchical leisure constraints theory. 

Crawford et al. (1991) classified constraints into three categories: intrapersonal 

constraints, linked to psychological aspects influencing individual preferences (e.g., 

stress, lack of interest); interpersonal constraints, tied to social influences on 

individuals; and structural constraints, associated with limited access to necessary 

resources for participation (e.g., facilities, information, money). In another study, 

Moghimehfar and Halpenny (2016b) applied a similar three-dimensional approach to 

explore the impact of constraints on pro-environmental behavioral intention in camping 

activities in Alberta, Canada. The results indicated a negative effect of constraints on 

pro-environmental behavioral intention. 

The three-dimensional constraint approach has been integrated into theories like 

the TPB (Moghimehfar & Halpenny, 2016b; Moghimehfar et al., 2018; Yoon et al., 

2013; Zarei et al., 2021). Yoon et al. (2013) investigated how constraints functioned as 

a mediator of TPB. They found a significant negative impact of constraints on climate 

change mitigation behavior. Moghimehfar et al. (2018) expanded TPB by incorporating 
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constraints and constraints negotiation, revealing a strong negative indirect link between 

constraints and pro-environmental behavioral intention, along with a direct negative 

association with intention's predictors. 

Reflective and Formative Approach of Constraints 

The hierarchical leisure constraints theory (Crawford et al., 1991) has been 

utilized in leisure studies (Kostas Alexandris et al., 2017; Konstantinos Alexandris & 

Stodolska, 2004; Chick & Dong, 2003; Choi & Bum, 2020; Kocak, 2017). After two 

decades, Godbey et al. (2010) tried to review this theory. They noted a concern about 

the performance of existing constraints scales. Their review showed that these scales 

have weak factor loadings and scale reliability. In the leisure constraints literature, 

scholars have assumed that the leisure constraints measurement model follows a 

reflective structure (Konstantinos Alexandris & Carroll, 1997; Casper et al., 2011; 

Chung et al., 2013; Moghimehfar et al., 2018). Conversely, Kyle and Jun (2015) refuted 

this assumption. They claimed that the formative counterpart might better fit extant 

measures. On a formative scale, causality flows from the indicator to the latent 

construct. In this sense, the indicators cause the construct, while, for reflective models, 

the indicators are caused by the latent variable, which means the measures are thought 

to share a common cause (Kono et al., 2018; Kyle & Jun, 2015). Kyle and Jun (2015) 

indicated that reflective specifications violate the common factors model's psychometric 

assumptions. Kono et al. (2018) tried to assess Kyle and Jun's (2015) assertion. They 

used a confirmatory tetrad analysis method to test nine leisure-time physical activity 

constraints and also the data of three traditional categories of leisure constraints as used 

by Loucks-Atkinson and Mannell (2007). Their research findings supported Kyle and 

Jun's (2015) argument. Using a formative approach, this study has the chance to resolve 

several confounding measurement issues; for example, this approach helps researchers 
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utilize implement relevant indicators specific to the population. In addition, utilizing a 

formative approach improves our understanding of leisure constraints and negotiation 

processes (Kyle & Jun, 2015). Drawing on the above literature review, the following 

hypotheses were formulated: 

H11. Formative constraints negatively affect awareness of consequences. 

H12. Formative constraints negatively affect ascribed responsibility. 

H13. Formative constraints negatively affect pro-environmental behavioral 

intention.  

Figure 1 shows the hypothesized model with nine constructs involving thirteen 

causal linkages. 

Methods 

Place of Study 

Mount Damavand (Figure 2), with an altitude of 5671 meters, stands as the 

loftiest summit in the Middle East and it is the highest volcanic peak in the Asia 

(Davidson et al., 2004). Mount Damavand is a popular destination for nature-based 

tourists in Iran. However, owing to the absence of entry gates and adequate resources 

for monitoring visitor influx, there exists a dearth of reliable data concerning the precise 

number of hikers climbing Mount Damavand. Nonetheless, unofficial statistics suggest 

an estimated figure of 50,000 visitors. 

Data Collection and Sample 

Self-reported survey instruments were used to collect data from hikers who visit 

Mount Damavand. The participants chosen with the convenience sampling method 
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include 393 hikers (297 males, 96 females). Demographic information was also 

obtained (Table 1). We utilized the Soper (2022) online power calculator to find the 

minimum required sample size. This sample size met the requirements for a small effect 

size and an alpha of .01, and a power of .80 (Cohen, 2013; Westland, 2010). 

The survey development process utilized established guidelines, integrating the 

TPB questionnaire design principles by (Ajzen, 2002, 2006), along with insights from 

Crawford et al.'s Hierarchical Leisure Constraints theory (1991) and, Stern et al.'s 

Value-Belief-Norm theory (1999). These theoretical foundations played a crucial role in 

shaping the questionnaire's structure and content, ensuring a comprehensive and 

theoretically grounded approach.  

Following Ajzen (2002, 2006) guidelines, we used three questions that directly 

ask about people's intention to participate in pro-environmental behavior. The 

assessment of attitudes towards pro-environmental behavior involved four questions 

addressing the dimensions of useful-useless, easy-hard, bad-good, and pleasant-

unpleasant. Additionally, subjective norms were measured using three items, while 

perceived behavioral control was evaluated through four items. For the assessment of 

biospheric value, a set of four items was employed. We measured people’s ecological 

worldview using the new ecological paradigm scale (NEP). This study used an 

abbreviated six-item NEP scale to evaluate a general environmental attitude. We used a 

shorter version of NEP survey because we only needed to evaluate a general 

environmental attitude. In addition, shorter surveys are less time-consuming for 

respondents. This decision was particularly important due to the large-scale nature of 

our study. Accordingly, four items were developed to identify the awareness of adverse 

consequences. Also, four ascribed responsibility questions were designed based on 

research needs. To investigate the constraints, a set of five items was employed. These 
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items were derived from the hierarchical leisure constraints theory (Crawford et al., 

1991)  and subsequently adapted to align with the context of pro-environmental 

behavior in outdoor recreation. The questionnaire items were evaluated using a 5-point 

Likert scale, with responses ranging from "strongly disagree" (1) to "strongly agree" (5). 

A total of seven experts in nature-based tourism and environmental psychology 

reviewed and confirmed the face validity of the constructs. 

The survey was conducted in Farsi, the primary language. To ensure the 

precision and lucidity of the final Persian survey instrument, a back-translation method 

was employed for validation. 

Data Analysis 

Prior to data analysis, a thorough data cleaning process was implemented, 

involving the identification and exclusion of unengaged responses from the refined 

dataset. Additionally, cases with more than 10% missing data were removed (Hair et al., 

2014). Once cases were removed, it resulted in a final sample of N = 393, and items 

were assessed for univariate normality (see Table 2). We employed partial least squares 

structural equation modeling (PLS-SEM) to analyze the proposed framework. We 

conducted PLS-SEM since it is suitable for small sample demand and prediction and 

theory development (Fornell & Bookstein, 1982). Furthermore, PLS-SEM can handle 

both formative and reflective constructs (Hair et al., 2017; Henseler et al., 2016). 

Results 

Prior to delving into the assessment of the measurement model, ensuring 

reliability and construct validity is required. The reliability of reflective indicators is 

evaluated through Cronbach's alpha, while internal consistency is scrutinized using 

composite reliability (CR), with a recommended threshold greater than .70 (Hair et al., 
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2010). Our results (Table 3) ranged from 0.725 to 0.857 for Cronbach’s alpha and .811 

to .903 for composite reliability, which means all are above the threshold value of .70 

and acceptable.  

To assess construct validity, both convergent and discriminant validities were 

examined. Convergent validities were gauged based on factor loadings surpassing .50, 

and the average variance extracted (AVE) exceeding 0.50 for all latent variables. This 

criterion ensures that a minimum of 50% of the measurement variance is explained 

(López-Navarro et al., 2016).  

To assess discriminant validity, it is imperative that the square root of the 

average variance extracted (AVE) of each construct exceeds the bivariate correlation 

with other constructs in the model. Furthermore, the heterotrait–monotrait ratio 

(HTMT) should be less than 0.85. Table 4 presents the outcomes, demonstrating that the 

model exhibits satisfactory discriminant validity (Hair et al., 2017; Henseler et al., 

2016). 

Structural Model and Hypothesis Testing 

From our findings it can be inferred that the model demonstrates adequate 

reliability and validity. Delving into the analysis of the structural coefficients linking the 

latent factors, it is discerned that perceived behavioral control emerges as the most 

influential predictor of pro-environmental behavioral intention (β = .42), followed by 

subjective norms (β = .23), attitude (β = .16), and awareness of adverse consequences (β 

= .07). There is no direct link between ascription of responsibility and intention; 

however, AR showed a small indirect link with intention via attitude towards the PEB 

(β = .07, P < .01). The relationships between the variables within the VBN theory were 

significant. Biospheric value had effect on ecological worldview (β = .34, p < .001). 

Ecological worldview had a positive effect on awareness of adverse consequences (β = 
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.27, p < .001). Awareness of adverse consequences, in turn, affected ascribed 

responsibility (β = .13, p < .05). Biospheric value had a strong positive effect on 

ascribed responsibility (β = .39, p < .001). As expected, constraints had a negative effect 

on awareness of adverse consequences (β = -.23, p < .001) and ascribed responsibility 

(β = -.15, p < .05) and pro-environmental behavioral intention (β = -.10, p < .05). Table 

5 shows the hypotheses test results. 

Overall, the outcomes suggest that the model successfully accounts for 46% of 

the variability in pro-environmental behavioral intentions. This substantiates the 

construct validity of the model. 

Discussion 

This study used a comprehensive theoretical model combining the TPB and 

VBN variables and constraints to assess hikers’ pro-environmental behavioral intention 

during nature-based tourism activities in Mount Damavand in Iran. This combination of 

theories into one theoretical framework can provide a comprehensive and sufficiency 

model that results in a better understanding of the formation of individuals’ 

environmental intentions (Alzubaidi et al., 2020; Ateş, 2020; Chan et al., 2020; Fornara 

et al., 2016; Gkargkavouzi et al., 2019a; Han, 2015; Kiatkawsin & Han, 2017; 

Moghimehfar et al., 2018; Wang et al., 2018). As reported in Figure 3, the results 

support the causal interrelationships within the two theoretical frameworks and a 

negative influence of constraints on intention and AC and AR. Except for the 

relationship of AR with intention, other associations were significant.  

The findings indicate that pro-environmental behavioral intention is influenced 

by multiple factors. The impact of predictors of intention in TPB outweighed the 

influence of the components of the Value-Belief-Norm theory (AC and AR) on 

intention. perceived behavioral control regarding the ability to perform PEB was the 
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strongest predictor of intention (β = .42). Additionally, the influence of significant 

individuals in their lives, as indicated by subjective norms, was the second most 

influential predictor of intention (β = .23). This aligns with findings from prior studies 

(Ateş, 2020; Klöckner, 2013; Yoon et al., 2013). These results suggest that the 

effectiveness of hikers in controlling perceived factors for engaging in environmentally 

friendly behavior and the substantial impact of perceived social pressures are crucial in 

shaping individuals' pro-environmental behavioral intentions. Notably, among the 

components of the TPB, attitude emerged as a less influential predictor of intention. 

Upon reviewing the research literature, it becomes evident that researchers have 

identified varied relationships between attitude and pro-environmental behavioral 

intention. For instance, certain studies emphasize a strong connection between attitude 

and intention(Brown et al., 2010; Han, 2015; Kaiser et al., 2005). Conversely, several 

studies highlight the absence of a significant relationship between these factors (López-

Mosquera & Sánchez, 2012; Vagias et al., 2014). 

The results show empirical support for the causal interrelationships among the 

constructs of the Value-Belief-Norm (VBN) theory, consistent with prior research 

validating these connections(Han, 2015; van Riper & Kyle, 2014). Furthermore, a 

robust association between biospheric values and ascribed responsibility was identified. 

Despite affirming the causal interrelationships within the variables of the VBN theory, it 

is noteworthy that ascribed responsibility did not directly correlate with intention. 

The absence of a connection between ascribed responsibility (AR) and intention 

may be interpreted within a cultural context. Our observations during the study of 

hikers' behavior on Mount Damavand revealed that some hikers showed indifference 

towards their responsibility for environmental actions. Instances of leaving litter in the 

mountains, camping in unauthorized areas, deviating from established trails, and 
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causing harm to plants were observed. Despite their awareness of the consequences of 

such behaviors on nature, they still perform environmentally unfriendly behavior. 

Notably, a prevailing belief among them was that the primary responsibility for 

protecting and preserving the environment rested with the government, as expressed in 

the respondents' comments. Based on participants’ responses, and our observations, it is 

plausible to assert that the lack of responsibility among hikers in adhering to 

environmental practices on Mount Damavand is a contributing factor to the 

environmental damage witnessed in this area. Interestingly, ascribed responsibility had 

a strong association with attitude and also indirectly influenced intention through 

attitude. This indirect effect was noted in previous studies (Fornara et al., 2016; 

Gkargkavouzi et al., 2019a; Han, 2015; Steg et al., 2005; Stern & Dietz, 1994). 

Furthermore, we identified a weak direct effect of awareness of adverse 

consequences (AC) on intention. Kochan et al. (2016) suggested that AC could predict 

intention, highlighting that higher AC levels correlate with a greater willingness to 

participate in environmental behavior, such as e-waste recycling. Conversely, Si et al. 

(2020) found no significant impact of AC on sustainable usage intention. The reasons 

for this weak relationship might be rooted in other factors, such as a lack of 

responsibility. The feeble influence of AC on Ascribed Responsibility (AR) and the 

absence of a significant relationship between AR and intention could contribute to the 

limited association between AC and intention. Additionally, the role of barriers 

affecting this relationship cannot be overlooked. According to the PLS-SEM analysis of 

survey data, constraints exhibited the most substantial negative impact on AC (β = -.23). 

As anticipated, constraints exhibited a negative influence on both AR and intention. The 

adverse role of constraints on intention implies that hikers perceiving more constraints 

are less inclined to harbor the intention to engage in pro-environmental behaviors 



22 
 

(Gifford, 2011; Gkargkavouzi et al., 2019b). This negative relationship has been noted 

by several previous studies in the environmental research field, which tried to develop a 

model to understand the formation of people’s pro-environmental intention or 

behavior(Cleveland et al., 2020; Gkargkavouzi et al., 2019a; Moghimehfar & Halpenny, 

2016a; Moghimehfar et al., 2018; Zarei et al., 2021). 

The present study makes several noteworthy contributions to pro-environmental 

literature. First, it enriches the understanding of pro-environmental behavior by 

integrating theories that encompass both pro-social and self-interest approaches. 

Secondly, the research delves into the role of constraints in predicting factors related to 

pro-environmental behavioral intention. This examination of constraints provides a 

deeper insight into the factors influencing the occurrence or non-occurrence of 

environmental behaviors. Traditionally, studies in environmental literature exploring 

constraints have predominantly employed a reflective approach to constraints 

(Moghimehfar & Halpenny, 2016b; Steg & Vlek, 2009; Yoon et al., 2013). However, 

more recent research by Kono et al. (2018); Kyle and Jun (2015) suggests a shift, 

asserting that constraints indicators exhibit a formative structure. One of the major 

contributions of this study is using a formative approach of constraints and combining it 

with the TPB and VBN theory in a robust model. 

In investigating the relationship between the VBN and the TPB, existing 

research has primarily concentrated on the influence of moral obligation on intention. 

Limited attention has been given to exploring the connections of other VBN constructs, 

such as NEP, AC, and AR with intention predictors(Fornara et al., 2016; Gkargkavouzi 

et al., 2019a; Han, 2015; Si et al., 2020). Typically, these studies have investigated 

indirect links between VBN variables and intention. Notably, there is a discernible 

research gap concerning the direct association between AC and AR on intention, a gap 
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that the present study aimed to address. The study's findings reveal that AR has no 

direct relationship with intention, and the association between AC and intention is 

weak. 

Conclusion and Management Implications 

Perceived Behavioral Control (PBC) emerged as having the strongest 

relationship with pro-environmental behavioral intention. From a practical standpoint, it 

is advisable for decision-makers to develop mechanisms that educate hikers about their 

capability to engage in pro-environmental behavior during hiking or mountaineering. 

This is especially crucial for Mount Damavand, given its high altitude and challenging 

conditions, emphasizing the significance of comprehending individuals' ability to 

practice environmental behavior in such environments. It is crucial for hikers to 

recognize their capability to preserve the environment. Subjective norms emerged as the 

second most influential predictor of intention. Demographic results indicated that a 

majority of Mount Damavand hikers belonged to mountaineering clubs or groups of 

friends. This pattern underscores the impact of social pressures on behavior, as 

individuals often simulate their friends in specific situations (Griskevicius et al., 2008). 

Hence, the likelihood of individuals engaging in environmental behaviors increases 

when they observe such actions among their team members or friends. To foster an 

environmental protection culture among groups visiting Mount Damavand, park 

managers should strategically disseminate environmental messages, particularly during 

camping activities (Moghimehfar et al., 2018). The research findings indicate a notable 

adverse impact of constraints, encompassing intrapersonal, interpersonal, and structural 

elements, on intention.  

To mitigate structural constraints, enhancing the physical environment of Mount 

Damavand is imperative to facilitate hikers' engagement in Pro-Environmental Behavior 
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(PEB). This involves considerations such as the provision of adequate restrooms and 

parking spaces, implementation of strategies for waste removal from high altitude 

camps and defining maximum visitor capacities. Addressing intrapersonal and 

interpersonal constraints requires the implementation of strategies to enhance visitors' 

motivation, knowledge, and skills. Initiatives such as showcasing environmental 

documentaries, organizing environmental gatherings, establishing volunteer programs, 

disseminating information about eco-friendly hiking and camping practices, and 

planning entertaining activities—especially in lower camps—that involve both solo 

hikers and groups in environmentally conscious endeavors can prove beneficial. 

In conclusion, preventing additional harm to Mount Damavand and fostering 

visitors' engagement in pro-environmental behavior while minimizing their ecological 

footprint necessitates the implementation of effective conservation programs. These 

programs should target the reduction of all facets of constraints and the enhancement of 

visitors' positive attitudes toward adopting eco-friendly choices, self-efficacy beliefs, 

and awareness regarding the consequences of their behavior on nature(Gkargkavouzi et 

al., 2019a; Wang et al., 2018). 
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Table 1 
 
Socio-Demographic Profile of Participants  
Items Percentage 
Gender  
     Man 75.6 
     Woman 24.4 
Age  
     15-30 23.3 
     31-45 57.3 
     46-60 16.8 
     +60 2.7 
Education  
     Middle school or below 4.1 
     High school 16.5 
     College 12.6 
     Bachelor’s degree 39.9 
     Master’s or PhD degree 26.9 
Trips to Mount Damavand  
     1 47.9 
     2-3 23.9 
     4-5 9.0 
     +5 19.2 
Type of trip  
     Individually 5.5 
     With friends 35.2 
     Mountaineering club 53.2 
     Other 6.1 
Environmental awareness  
     Little knowledge 9.9 
     Intermediate knowledge 74.2 
     Much knowledge 13.9 
     Expert 2.0 
Member of a mountaineering club  
     Yes 79.7 
     No 20.3 
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   Table 2  
   Constructs, Items, and Assessment of Normality (N = 393) 

 Constructs/Items   Statistics a 
 M SD Skew Kurt 
 

Attitude (ATT) c* 
  (.13) 

b 
(.25) 

b 
 ATT1: harmful – beneficial 4.76 0.60 -2.07 4.89 
 ATT2: pleasant- unpleasant 4.79 0.60 -2.43 5.50 
 ATT3: good – bad 4.79 0.51 -2.55 5.46 
 ATT4: worthless – valuable 4.83 0.47 -2.97 5.84 

 Subjective Norm (SN) c     
 SN1: Other teammates believe that we should protect the natural 

environment 4.51 0.62 -1.60 -0.51 
 SN2: The people in my life whose opinions I value would 

approve of my efforts to protect the natural environment 4.48 0.63 -1.13 1.85 
 SN3: Most people who are important to me think that I should be 

protector of the natural environment 4.27 0.81 -1.21 1.84 
 Perceived Behavioral Control (PBC) c     

 PBC1: I can protect mountain 4.54 0.60 -1.26 1.89 
 PBC2: It is easy for me to protect the natural environment 4.21 0.87 -1.16 0.97 
 PBC3: If I wanted to, I could protect the mountains 4.49 0.69 -1.43 2.15 
 PBC4: I believe I have full control over behavior 4.34 0.70 -0.91 0.73 

 Intention (INT) c     
 INT1: I intend to respect the mount Damavand’s environment 4.80 0.42 -1.93 2.81 
 INT2: I am willing to protect Damavand while I am hiking 4.68 0.51 -1.80 3.89 
 INT3: I try to protect the environment of Mount Damavand 4.67 0.55 -1.92 3.72 

 Biospheric Value (BV) d     
 BV1: Respecting the earth: live in harmony with other species 4.53 0.69 -1.68 3.66 
 BV2: Preventing pollution: protecting natural resources 4.56 0.72 -1.68 2.59 
 BV3: Unity with nature: fitting into nature 4.45 0.86 -1.91 3.95 
 BV4: Protecting the environment: preserving nature 4.62 0.82 -2.60 4.07 

 Ecological Worldview (NEP) c     
 NEP1: We are approaching the limit of the number of people the 

earth can support 3.78 0.94 -0.06 -0.53 
 NEP2: When humans interfere with nature it often produces 

disastrous consequences 4.18 0.98 -1.44 1.88 
 NEP3: Plants and animals have as much right as humans to exist 4.60 0.80 -2.47 3.37 
 NEP4: The earth is like a spaceship with very limited room and 

resources 4.08 0.96 -1.30 1.75 
 NEP5: The balance of nature is very delicate and easy to upset 3.94 0.95 -0.82 0.25 
 NEP6: The so-called “ecological crisis” facing humankind has 

been greatly exaggerated R 3.95 1.04 -0.89 0.04 
 Awareness of Adverse Consequences (AC) c     

 AC1: I worry about the mountain environmental issues for 
mountaineers 4.22 0.98 -1.60 2.57 

 AC2: I worry about the mountain environmental issues for local 
communities 4.35 0.85 -1.67 3.37 

 AC3: I worry about the mountain environmental issues for future 
generation 4.70 0.69 -2.87 4.25 

 AC4: I worry about the mountain environmental issues for 
wildlife 4.60 

 
0.83 -2.46 4.14 

 Ascribed Responsibility (AR) c     
 AR1:  My responsibilities as a hiker are very important in 

protecting the mountain environment 4.73 0.52 -1.94 3.48 
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 AR2:  This is my personal responsibility to ensure that my 
behaviors do not damage the environment 4.59 0.68 -1.98 4.81 

 AR3:  I feel a personal responsibility to remove my garbage while 
hiking 4.79 0.51 -2.04 3.95 

 AR4:  Local communities are also responsible for protecting the 
natural environment 4.70 

 
0.56 -1.97 3.68 

 Constraints (CNS) c     
 CNS1: I would like to set up my tent outside of the designated 

areas (the environmental consequences are not important to me)1 1.73 0.88 1.13 0.82 
 CNS2: I like to enjoy hiking without thinking about 

environmental issues1 1.52 0.90 2.29 5.53 
 CNS3: Protect the environment is important to my family2.R 1.56 0.69 1.24 1.93 
 CNS4: There are convenient toilets in the campground3.R 4.01 1.03 -0.88 0.12 
 CNS5: visitor pro- environmental behaviors are monitored3.R 1.74 0.94 1.82 3.73 

 a - M = Mean; SD = Standard Deviation; Skew = Skewness; Kurt = Kurtosis; all analyses conducted at p < 
.05 
b - Standard Errors for skewness and kurtosis 
c - Questions were coded from 1(Strongly Disagree) to 5 (Strongly Agree) 
d - Questions were coded from 1(Not at all a Problem) to 5 (Very Importance) 
R - Reverse coded survey items. 
* Participants reflected on the statement: “Protecting the natural environment while hiking is …” 
Notes. intrapersonal constraints 1 interpersonal constraints 2 structural constraints 3 
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Table 3 

Results of Reliability and Validity 
Constructs Items Outer 

loading 
Outer 
weight 

t-Value VIF Cronbach’s 
α 

CR AVE Rho_A 

Attitude      0.85 0.88 0.7 0.88 
 ATT1 0.845  10.650 2.210     
 ATT2 0.746  6.572 1.630     
 ATT3 0.900  11.739 2.587     
 ATT4 0.848  11.108 1.977     
Subjective Norm     0.74 0.85 0.66 0.75 
 SN1 0.785  10.388 1.373     
 SN2 0.786  14.856 1.660     
 SN3 0.865  9.697 1.526     
Perceived Behavioral Control    0.75 0.84 0.57 0.75 
 PBC1 0.787  13.975 1.487     
 PBC2 0.758  8.958 1.641     
 PBC3 0.785  13.849 1.478     
 PBC4 0.687  11.205 1.276     
Intention      0.73 0.84 0.65 0.74 
 INT1 0.775  16.044 1.376     
 INT2 0.796  15.329 1.462     
 INT3 0.852  21.891 1.579     
Biospheric Value     0.84 0.85 0.68 0.85 
 BV1 0.868  13.488 2.408     
 BV2 0.840  13.227 2.242     
 BV3 0.795  12.620 2.115     
 BV4 0.809  11.720 2.209     
Ecological worldview    0.72 0.81 0.42 0.73 
 NEP1 0.683  7.992 1.339     
 NEP2 0.630  5.765 1.299     
 NEP3 0.722  7.895 1.386     
 NEP4 0.597  5.434 1.270     
 NEP5 0.571  5.775 1.250     
 NEP6 0.670  7.667 1.272     
Awareness of Adverse Consequences   0.82 0.88 0.66 0.83 
 AC1 0.804  11.417 1.781     
 AC2 0.831  12.427 2.016     
 AC3 0.831  10.187 2.202     
 AC4 0.786  11.562 1.902     
Ascribed Responsibility    0.78 0.86 0.61 0.79 
 AR1 0.818  15.494 1.696     
 AR2 0.695  9.086 1.379     
 AR3 0.836  14.022 1.854     
 AR4 0.767  13.479 1.572     
Constraints*         1 
 CNS1  0.244 2.212 1.200     
 CNS2  0.206 1.989 1.105     
 CNS3  0.326 3.290 1.101     
 CNS4  0.221 2.673 1.007     
 CNS5  0.767 10.231 1.007     
Note: factor loading ≥ .5, t-value ≥ .1.96, VIF ≤ 3, Cronbach’s α ≥.7, CR≥ .7, AVE ≥ .5, Rho_A ≥ .7 
* A formative structure 
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Table 4 

Discriminant Validity of the Model  
1 2 3 4 5 6 7 8 

1 Awareness of Adverse 
Consequences 

.813 
       

Ascribed Responsibility2  .34 
(.421) 

.781 
      

3 Attitude  .255 
(.308) 

.45 
(.536) 

.837 
     

Biospheric Value4  .38 
(.454) 

.509 
(.615) 

.367 
(.438) 

.828 
    

5 Intention  .216 
(.274) 

.275 
(.360) 

.258 
(.307) 

.265 
(.333) 

.808 
   

Ecological worldview6  .363 
(.465) 

.376 
(.496) 

.156 
(.194) 

.349 
(.422) 

.112 
(.173) 

.648 
  

7  Perceived Behavioral 
Control 

.077 
(.103) 

.18 
(.221) 

.065 
(.082) 

.17 
(.201) 

.577 
(.747) 

-.014 
(.11) 

.755 
 

 Subjective Norm8  .1 
(.140) 

.203 
(.267) 

.076 
(.092) 

.121 
(.150) 

.495 
(.664) 

.045 
(.103) 

.477 
(.635) 

.813 

Constraints*  -.338 -.36 -.248 -.399 -.35 -.358 -.239 -.317 
Note: the HTMT ratios are in the brackets. * A formative structure 
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Table 5 

Results for Hypothesis Model 
Predictor Dependent 

Variable 
β R2 T-Value Hypothesis 

Biospheric NEP   .34 * .12 6.255   
Biospheric AR   .39 * .30 5.476   
NEP AC   .27 * .27 5.214   
AC AR     .13 ** - 2.194   
AR Attitude   .45 * .20 5.561   
Attitude Intention   .16 * .46 3.733   
Subjective Norm Intention   .23 * - 4.184   
PBC Intention   .42 * - 7.776   
AR Intention     .01 - 0.315        × 
AC Intention    .07 ** - 2.253   
Constraints Intention  -.10 ** - 2.336   
Constraints AC -.23 * - 3.875   
Constraints AR  -.15 ** - 2.583   
Note: Significance level: ** p < 0.05, * p < 0.001. 
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Figure 1  

Hypothesized Model 
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Figure 2  

Mount Damavand 
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Figure 3  

Pro-Environmental Behavioral Intention Model with Coefficients 
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