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Tourism has been perceived as an environmentally friendly industry for a 

long term, but the negative impact of tourist irresponsible behavior on the 

environment cannot be  ignored. Tourists’ pro-environmental behavior 

is crucial to the destination’s sustainable development. Taking stimulus-

organism-response theory as a framework, this study explores the factors and 

mechanisms influencing tourists’ pro-environmental behaviors by integrating 

cognitive-affective-conative (CAC) theory and motivation-opportunity-

ability (MOA) theory. Through the PLS-SEM analysis with 548 questionnaires, 

the driving mechanism of tourists’ pro-environmental behavior was deeply 

explored. The results indicate that tourists’ environmental knowledge, 

participation motivation, and opportunity have significant positive effects on 

pro-environmental behavior, but the role of participation ability on tourists’ 

pro-environmental behavior is not confirmed. Tourists have significant 

environmental self-identity and environmental commitment, and these 

affections actively promote tourists’ pro-environmental behavior. Except for 

the participation ability, the other three factors, respectively, influence tourists’ 

environmental behavior through the mediating effects of environmental 

self-identity and environmental commitment. Given the limited literature 

integrating CAC and MOA theories within research on tourists’ pro-

environmental behavior, these findings provide new perspectives for future 

research. This research enriches the literature on the factors influencing 

tourist pro-environmental behavior and also provides practical guidance for 

promoting tourists’ pro-environmental behavior.
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Introduction

Although tourism has been considered as a green industry, the 
burden of tourism development on the destinations’ ecological 
environment cannot be ignored (Danish and Wang, 2019; Luo 
et  al., 2020). In addition to a large number of environmental 
problems caused by the development and management activities 
of the destination, the continuous growth of tourists has an 
increasingly negative impact on the environment (Juvan and 
Dolnicar, 2017; Zhang et  al., 2019; Benner, 2020). Even if the 
intensity of tourism activities is low, it still hurts the ecological 
environment (Li et al., 2019b). Problems such as carbon emissions 
from transportation and accommodation (Lin et al., 2018; Betta 
et al., 2021), air pollution (Unger et al., 2016), increased solid 
waste (Hayati et  al., 2020), and biodiversity destruction (Lin, 
2022) created serious environmental problems. Tourists, as the 
main participants and key stakeholders in tourism, their 
irresponsible behaviors have been widely noticed by society. 
Tourists’ irresponsible travel behaviors (e.g., littering, landscape 
destruction, and ecosystem destruction) will bring enormous 
pressure on the environmentally sustainable development of the 
destination. The practices of tourists’ pro-environmental behavior 
can reduce damage to the environment and enhance the 
environmental quality of tourism destinations. Scholars have 
examined and confirmed that tourists’ pro-environmental 
behavior can contribute to the sustainable development of tourism 
destinations (Landon et al., 2018; Liu et al., 2019). To enhance 
people’s awareness of responsible travel, the government has 
enacted aggressively related laws and regulations to restrain 
tourists’ irresponsible behaviors. However, the external binding 
force has limited effects on promoting the positive behavior of 
tourists to a certain extent (Luo et  al., 2020). Scholars have 
gradually realized that internal factors are driving more 
pro-environmental behavior of tourists. Thus, a large number of 
studies have extensively explored the influencing factors and 
contributing mechanisms on promoting tourists’ 
pro-environmental behavior (Han, 2015; Ateş, 2020).

Pro-environmental behaviors are those behaviors that tourists 
perform during tourism activities to reduce the negative impact 
on the destination environment and promote the sustainability of 
resource use (Halpenny, 2010; Lee et  al., 2013). Currently, 
scholars have identified the driving factors of tourists’ 
pro-environmental behavior from different theoretical 
perspectives. From the rational perspective, the theory of rational 
behavior and the theory of planned behavior have a strong 
predictive effect on tourists’ behavior (Paco and Lavrador, 2017; 
Chwialkowska et  al., 2020; Zebardast and Radaei, 2022). 
Integrating theoretical work on values and norm-activation 
processes, the value-belief-norm theory proposed by Stern et al. 
(1999) elucidates the driving mechanisms of individual 
pro-environmental behavior in terms of the activation of 
individual biosphere value, self-interest values, and altruistic 
values. As well, the sense of place theory provides theoretical 
contributions to identify factors influencing tourists’ 

pro-environmental behavior from a person-place affective 
perspective (Halpenny, 2010; Ramkissoon et al., 2012; Masterson 
et al., 2017). The stimulus-organism-response (SOR) theory has 
been widely applied in the explanation of pro-environmental 
behavior (Su and Swanson, 2017; Balaji et al., 2019; Kwon and 
Boger, 2020; Ye et al., 2020).

With further research, scholars have argued that cognitive and 
affective factors play an important driving role in tourists’ 
pro-environmental behavior (Baird et  al., 2022). Among the 
existing research, few studies have explored the influencing factors 
that affect tourists’ pro-environmental behavior through 
motivation-opportunity-ability (MOA) theory and cognitive-
affective-conative (CAC) theory conjointly. According to CAC 
theory, cognitive factors (e.g., knowledge and awareness) shape an 
individual’s attitudes and feelings, which in turn stimulate one’s 
behavior (Lavidge and Steiner, 1961). In addition, The MOA 
theory presents a valid theoretical basis for explaining an 
individual’s behavioral response in terms of motivation, 
opportunity, and ability. An individual’s motivation stimulates 
behavior more significantly when he/she has the necessary ability 
and is supported by external environmental opportunity. Since the 
MOA theory has strong explanatory power for consumer behavior 
and has been introduced into the research of tourists’ behavior. 
However, there is still lacking studies that apply MOA theory to 
explain tourists’ pro-environmental behavior (Lepoša, 2017; Pham 
et  al., 2019). Combining the CAC theory and MOA theory, 
environmental knowledge plays an important role in driving 
tourists’ pro-environmental behavior (Ienna et  al., 2022). 
Participation motivation and ability can stimulate tourists’ 
pro-environmental behavioral intentions. Additionally, the 
participation opportunity provided by the external environment 
drives tourists’ pro-environmental behavior. Environmental self-
identity and environmental commitment play important roles in 
enhancing visitors’ pro-environmental behavior as individual 
psychological involvement conveys individuals’ environmental 
affective attitudes and concerns.

The tourists’ inappropriate behaviors not only bring negative 
effects to tourist attractions but also hinder the sustainable 
development of tourist destinations. Currently, it is an important 
issue to guide and enhance tourists’ pro-environmental behavior 
in academia. Assessing the factors influencing tourists’ 
pro-environmental behavior is significant to improve tourism 
sustainability (Zhu et al., 2022). Therefore, this research constructs 
mechanisms of tourists’ pro-environmental behavior based on the 
SOR theory, combined with the CAC theory and MOA theory. 
Based on the theoretical discussion, this research seeks to fill the 
research gaps by focusing on the influencing factors and paths of 
tourists’ pro-environmental behavior. Specifically, this research 
uses empirical analysis to assess the relationship between 
environmental knowledge, participation motivation, participation 
opportunity, participation ability, and tourists’ pro-environmental 
behavior through the mediating role of environmental self-
identity and environmental commitment. This research will 
provide significant theoretical and practical references to improve 
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tourists’ pro-environmental behavior in destination sustainable 
development and management practices.

Theoretical framework and 
literature review

The SOR theoretical framework

The Stimulus-Organism-Response (SOR) theory proposed by 
environmental psychologists Mehrabian and Russell (1974) 
includes three important components: stimulus (S), organism (O), 
and response (R). The SOR framework suggests that an individual 
stimulated by an internal or external factor (S) will change his or 
her psychology and emotions (O), and take corresponding 
behaviors (R) in response to it. Stimulus (S) is the determinant 
that influences a behavioral decision which may originate from 
the individual’s internal and external environment (Su and 
Swanson, 2017; Wang et al., 2021a). The elements that represent 
external stimuli include the overall atmosphere (e.g., consumer 
atmosphere and work environment support), visual (e.g., pictures 
and colors), and auditory (e.g., videos and music; Lorenzo-
Romero et al., 2016). Moreover, the individual’s skills (Rose et al., 
2012), risk perception (Wang et  al., 2022), and participation 
motivation (Kamboj et  al., 2018) could likewise influence the 
individual’s emotional state. Organism (O) refers to the 
psychological or emotional state that an individual develops in 
response to a stimulus which reflects the individual’s internal 
processing of the stimulus (Lee et al., 2011). Internal processing 
includes sensory and thinking activities, which can be specifically 
expressed as individual attitudes and emotions (Lorenzo-Romero 
et  al., 2016). The term response relates to the final result and 
behavior triggered by the stimulus, which includes approach or 
avoidance behavior (Manthiou et al., 2016). Approach behavior is 
a positive response to a stimulus (e.g., the desire to look around, 
explore, stay, work, or positive communications), whereas 
avoidance behavior is the opposite (Mehrabian and Russell, 1974; 
Ul Islam and Rahman, 2017).

The SOR paradigm has well explained the emotional 
changes and behavioral characteristics of individuals and has 
been widely validated in many research domains. The 
framework has been extended to many other research fields, 
like online behavior (Rose et  al., 2012), consumer behavior 
(Kwon and Boger, 2020), and organizational behavior (Attiq 
et al., 2017). The SOR theory has also been frequently applied 
in tourism research. In virtual tourism, the SOR theory has 
provided a valid theoretical contribution to clarify the 
relationship between stimuli (i.e., authentic experience and 
cognitive), organisms (i.e., affective responses and attachment), 
and visit intention (Kim et al., 2018). Based on the SOR theory, 
Chen et  al. (2021) found that destination attributes have a 
critical function in honeymoon travel, which positively affected 
tourists’ emotions and satisfaction, and in turn drove their 
behaviors (i.e., revisit intention and word-of-mouth 

willingness). In nature-based tourism, natural soundscape 
positively stimulates visitors’ emotional arousal and emotional 
pleasure, which in turn promotes visitors’ actual approach and 
behavior (Jiang, 2020). Meanwhile, Wang et al. (2022) explored 
the influencing factors in medical tourism using the SOR 
theory and found that risk perception (stimulus) has a 
significant impact on tourists’ pandemic prevention attitude 
and decision-making (organism). In the current research, the 
SOR theory has been considered as an effective theory to 
explain individuals’ pro-environmental activities, especially 
green consumption behaviors (Balaji et  al., 2019; Ye et  al., 
2020), employees’ energy-saving behaviors (Tang et al., 2019), 
and pro-environmental intentions (Kwon and Boger, 2020).

The CAC theory

The theoretical framework in the present study mainly derived 
from the trilogy of mind, namely Cognitive-Affective-Conative 
(CAC) theory (Lavidge and Steiner, 1961; Hilgard, 1980). The core 
idea of the CAC theory is that an individual’s affective preference 
toward things is generated from cognitive evaluation and 
eventually shapes an individual’s attitude and behavioral decision 
(Oliver, 1999). It is shown that cognition will lead to individual 
mood changes. While cognition is often related to an individual’s 
perception and understanding of things, including perception, 
value, belief, and knowledge (Agapito et  al., 2012). Affection 
represents associated feelings and attitudes which may be positive 
or negative (Kim et al., 2013; Huang et al., 2018). Conation is the 
expression of an individual’s intention, expressed as possible or 
actual behaviors, such as purchase intention (Park et al., 2008). In 
view of its effectiveness in explaining attitudes and behaviors, the 
CAC theory has been widely used in research on internet users’ 
sharing behavior (Hsiao, 2020) and consumer behavior (Lim and 
Kim, 2020). In tourism research, some researchers have applied 
the CAC theory to examine tourists’ loyalty, and others have used 
this theory to explain tourists’ environmentally responsible 
behavior (Ahn and Back, 2017; Liu et al., 2022).

The CAC theory plays a significant role in explaining an 
individual’s behavioral process. Therefore, the current study will 
take it as a theoretical basis to further explore the formative 
mechanisms of tourists’ pro-environmental behavior. Specifically, 
tourists’ environmental-related knowledge will influence their 
initial judgments when carrying out activities in tourist 
destinations, from which they will generate certain emotions and 
feelings. This research will focus on exploring the environmental 
self-identity and environmental commitment of tourists. The 
environmental self-identity and environmental commitment 
generated by tourists will drive their actual pro-environmental 
behavior. In other words, according to the CAC theory, tourist 
environmental knowledge (cognitive stage) will stimulate the 
environmental self-identity and environmental commitment 
(affective stage), which in turn influence the pro-environmental 
behavior (conative stage).
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Cognitive: Environmental knowledge
Environmental knowledge is defined as general knowledge of 

facts, concepts, and solutions to environmental issues, and reflects 
the degree of understanding and concern for the relationship 
between humans and nature (Fryxell and Lo, 2003). Specifically, 
environmental knowledge is presented as individuals’ 
environmental literacy. Public environmental awareness and 
environmental knowledge have increased as a consequence of 
severe environmental problems globally, such as ecological 
damage, environmental pollution, and ecological disorders arising 
from tourism activities. Environmental knowledge has enhanced 
people’s awareness of environmental issues and promoted positive 
environmental choice (Abdullah et al., 2019). Amoah and Addoah 
(2020) investigated the relationship between environmental 
knowledge and family pro-environmental behavior. The results 
showed a positive relationship between environmental knowledge 
and pro-environmental behavior, suggesting that families with 
higher levels of environmental knowledge were more proactive 
about engaging in environmentally friendly activities. However, a 
lack of environmental knowledge can inhibit people from 
understanding environmental mitigation policies and 
implementing pro-environmental behavior (Bord et  al., 2016; 
Unal et  al., 2018). Tourists would often disregard their 
contributions to reducing negative environmental effects, without 
being acknowledged the specific environmental issues in the 
tourist destination and the ways to effectively mitigate them (Kim 
and Stepchenkova, 2019). Scholars have emphasized that 
environmental knowledge plays a significant role in shaping 
individuals’ values (Wang et  al., 2018), attitudes (Ahmad and 
Thyagaraj, 2015), and behavioral intentions (Saari et al., 2021). For 
example, Fenitra et  al. (2021) designed a theory to verify the 
relationship between environmental knowledge and attitudes. The 
theory emphasized that tourists’ attitudes toward positive 
environmental behavior would increase with a higher level of 
environmental knowledge. In addition, other studies have 
confirmed that environmental knowledge is positively related to 
environmental attitude and this relationship has a strong effect on 
behavioral intentions (Liu et  al., 2020). As environmental 
knowledge increased, employees showed stronger environmental 
attitudes and greater willingness to take green behaviors (Safari 
et al., 2018). Similarly, Onel and Mukherjee (2016) indicated that 
individual environmental knowledge accumulation increased 
environmental risk perception and willingness to pay for 
environmentally friendly products, which therefore led people to 
perform more environmentally friendly behaviors.

Affective: Environmental self-identity and 
environmental commitment

The person-environment relationship structure provides a 
fundament for understanding tourists’ pro-environmental 
behavior (Rahman and Reynolds, 2016). The pre-existing 
understanding of the person-environment relationship includes 
environmental self-identity, connection to nature (Han, 2021), 
and environmental commitment (Davis et  al., 2011). In this 

research, the role of environmental self-identity and environmental 
commitment in the mechanisms of tourists’ pro-environmental 
behavior formation will be taken into consideration.

Self-identity is a label that an individual uses to describe 
oneself (Cook et al., 2002). In other words, it defines “who I am” 
and emphasizes how the individual considers oneself. Thus, 
environmental self-identity can be defined as the extent to which 
one perceives oneself as an environmentally friendly person (van 
der Werff et  al., 2013b). Having a strong environmental self-
identity makes an individual more likely to recognize himself or 
herself as an environmentally friendly person and perform 
environmental actions according to the norms of those who are 
environmentally friendly. This means that environmental self-
identity will promote environmental behavior when the self-
concept sense is consistent with the connotation of the desired 
behavior. It should be noted that there is a conceptual difference 
between environmental identity and environmental self-identity. 
Environmental identity emphasizes the individual’s sense of 
belonging in the natural environment, (i.e., whether a person 
perceives himself or herself as part of the natural environment; 
Brügger et al., 2011). The latter refers to the level to which an 
individual regards acting with environmentalism as an important 
component of himself or herself (van der Werff et  al., 2013b; 
Qasim et al., 2019). The role of environmental self-identity in 
predicting environmental behavioral intentions has been widely 
validated (Whitmarsh and O'Neill, 2010; Van der Werff et al., 
2013a; Gil-Giménez et al., 2021; van der Werff et al., 2021). For 
example, individuals with a strong sense of environmental self-
identity are more likely to consume organic food (Qasim et al., 
2019), engage in recycling and environmental activities (Balunde 
et al., 2019), and have a greater willingness to consume energy 
efficiently and purchase sustainable products (van der Werff 
et al., 2013b).

Commitment is a widely researched topic in business 
operations and organizational management (Graci and Dodds, 
2008; Rahman and Reynolds, 2016; Iftikhar et al., 2021). It plays an 
important role in enhancing corporate green innovation and 
performance and improving employees’ environmental behavior 
(Liu et al., 2012; Somjai et al., 2020). Commitment demonstrates 
the individual’s psychological state (Meyer and Allen, 1991) and is 
the internalization and identification of organizational goals 
(Cohen, 2007; Klein et al., 2014). Raineri and Paillé (2015) argued 
that beliefs and attitudes (e.g., environmental concern) related to 
the environment may not necessarily translate into actual behavior, 
whereas commitment is a strong facilitator of actual behavior. Since 
individual commitment is achieved by going over self-interest 
(Meyer and Herscovitch, 2001), which can provide a directivity of 
action for the individual or group (Davis et al., 2009). From the 
corporate perspective, environmental commitment is the process 
by which companies consider their environmental responsibilities 
and possible environmental problems in their business activities to 
minimize environmental damage (Hirunyawipada and Xiong, 
2018). From the individual perspective (e.g., organization 
employees and consumers), environmental commitment represents 
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the individual’s affective attachments, identification, and 
participation in environmental behavior (Cantor et  al., 2012). 
Furthermore, environmental commitment describes the 
individual’s mind or psychological state, which expresses one’ s 
psychological attachment and responsibility to environmental 
issues (Afsar and Umrani, 2019). Internal (i.e., motivation and 
beliefs) and external (i.e., corporate social responsibility) factors 
influence environmental commitment, which in turn has a 
significant effect on individual pro-environmental behavior 
(Raineri and Paillé, 2015; Yusliza et al., 2020).

Conative: Tourists’ pro-environmental behavior
Realizing that tourism activities have many negative impacts 

on the ecological environment, a growing number of studies have 
focused on tourists’ behavior. As important stakeholders, tourists’ 
pro-environmental behavior can have a significant impact on 
destinations’ environmentally sustainable development. 
Pro-environmental behavior is the action of an individual to 
consciously reduce the negative impact on the environment 
(Kollmuss and Agyeman, 2010), such as recycling (Huber et al., 
2018), green office (Tian and Robertson, 2017), energy 
consumption reduction (Liobikienė and Poškus, 2019), and other 
specific behaviors. The term pro-environmental behavior is 
interchangeably used with other terms such as environmentally 
responsible behavior, environmentally friendly behavior, green 
behavior, and eco-friendly behavior (Kiatkawsin and Han, 2017).

In tourism research, tourists’ pro-environmental behavior 
refers to the behavior of individuals or groups that promote the 
sustainable use of natural resources (Halpenny, 2010). Attribution 
theory argues that tourists’ pro-environmental behavior is 
influenced and interfered with by multiple objective and subjective 
factors. As for external drivers, environmental quality (Wu and 
Geng, 2020), incentives (Hu et al., 2018), and destination image 
(Zhang et al., 2020) are considered as antecedent variables that 
influence tourist pro-environmental behavior. In addition, 
internal factors might be cognitive and affective factors, such as 
risk perception (Yoon et  al., 2021), environmental knowledge 
(Abdullah et  al., 2019), place attachment (Ramkissoon et  al., 
2013b), values (Kim and Stepchenkova, 2019), and satisfaction 
(Ramkissoon et al., 2013a). In the CAC theory, pro-environmental 
behavior is an important content in tourists’ conative stage.

The MOA theory

The Motivation-Opportunity-Ability (MOA) theory was 
proposed by MacInnis and Jaworski (1989) in their study on 
advertising information processing. According to the theory, 
individual attitude or behavior is formed by motivation (consumers’ 
desire or interest in processing brand information in an 
advertisement), opportunity (consumers’ attention to the brand in 
the advertisement), and ability (consumers’ ability to understand 
the brand information in the advertisement). It means that 
individual behavior intentions are more likely to be triggered by 

individual motivation (i.e., whether they want to do it or not), 
opportunity (i.e., whether they support it or not), and ability (i.e., 
whether they are in a condition to do it or not). The MOA theory 
has been widely applied in the research fields of human resource 
management and marketing (Van Waeyenberg and Decramer, 
2018; Kellner et al., 2019; Sibian and Ispas, 2021).

In recent studies, scholars have extended the MOA theory to 
examine environmental behaviors. For example, Li et al. (2019a) 
applied the MOA theory to study the factors influencing energy-
saving behavior in the workplace and found that opportunity had 
the greatest impact on employees’ energy-saving office behavior, 
followed by motivation and ability. In an empirical study, Pham 
et al. (2019) found that performance management (M), employee 
involvement (O), and training (A) could enhance the green 
behavior of hotel employees. The MOA theory has been applied 
to explain consumption behaviors in tourism research field. In 
leisure tourism activities, Lepoša (2017) explained the reasons for 
the conflict between the two roles of consumers and environmental 
citizens based on the integration of the consumer value theory and 
MOA theory. Given that the MOA theory is an appropriate 
approach to explain tourists’ behaviors, this research will 
incorporate the MOA theory into the research framework to 
explore the mechanism of tourists’ pro-environmental behavior 
from the aspects of individual motivation, opportunity, and ability.

Hypotheses development and 
research model

Based on the above discussion of relevant literature, the 
theoretical framework of the present study extended the SOR 
theory by incorporating the MOA theory and the CAC theory. 
According to the framework, three key hypotheses have been 
made: (1) tourists are stimulated by multiple factors to produce 
psychological changes in the tourism environment, which in turn 
cause them to perform pro-environmental behavior; (2) tourists’ 
environmental knowledge (cognition) will inspire environment-
related self-identity and commitment (affection), which in turn 
drives tourists’ pro-environmental behavior (conation); (3) 
participation motivation and participation ability factors are 
intrinsic factors that drive individual behavior, and participation 
opportunity is an external environmental factor that influences 
individual behavioral intention. To sum up, participation 
motivation, participation opportunity, participation ability, and 
environmental knowledge are considered as Stimulus (S) in the 
research framework, environmental self-identity and 
environmental commitment represent organism (O), and tourists’ 
pro-environmental behavior is considered as the response (R).

Hypotheses based on the CAC theory

Some studies have confirmed the impact of certain knowledge 
on identity and commitment, such as the positive impact of food 
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safety knowledge on food safety commitment (Taha et al., 2020). 
However, none of the existing studies have directly verified the 
relationship between environmental knowledge and 
environmental self-identity, and environmental commitment. 
Environmental knowledge describes the individual’s level of 
cognition about environmental issues and solutions. 
Environmental self-identity is a measure of an individual’s 
pro-environmental level, while tourists need to describe their 
pro-environmental level not only from the practical action 
consideration but also from the assessment of their environmental 
knowledge. Environmental commitment expresses the individual’s 
sense of responsibility for environmental issues, and it is 
impossible to practice environmental commitment actively 
without the guidance of scientific environmental knowledge. 
Accordingly, we argue that environmental knowledge is correlated 
with self-identity and environmental commitment. According to 
the CAC theory, affective responses depend on cognition. 
Cognitive factors such as awareness (Talwar et  al., 2021) and 
perception (He et al., 2018) are antecedents of environmental self-
identity and environmental commitment. Furthermore, Agnew 
et al. (1998) concluded that cognition and commitments were in a 
mutually influential relationship. We can assume that tourists’ level 
of environmental knowledge positively influences environmental 
self-identity and environmental commitment. That is the higher 
level of tourists’ environmental knowledge, the higher level of 
environmental self-identity and environmental commitment. 
Therefore, this research proposed the following hypotheses:

H1: Tourists' environmental knowledge positively influences 
environmental self-identity.

H2: Tourists' environmental knowledge positively influences 
environmental commitment.

Self-identity is thought to be highly related to environmental 
behavior. It has been suggested that environmental self-identity 
predicts behavioral consistency. For example, green self-identity 
is related to organic food consumption behavior (Carfora et al., 
2019), sustainable self-identity is related to sustainable purchase 
behavior (Chen, 2020), and recycling self-identity is related to 
recycling behavior (Trudel et al., 2016). However, the generalized 
term of environmental self-identity is more widely used to predict 
environmentally friendly behaviors, including frugal behavior 
(Gil-Giménez et al., 2021), pro-environmental behavior (van der 
Werff et  al., 2014), and energy consumption (Emmerich 
et al., 2020).

Individuals who make environmental commitments are more 
likely to practice their sense of environmental responsibility 
through actual actions. With high levels of environmental 
commitment, people are more likely to increase their 
pro-environmental behavior. Considering the role of 
environmental commitment in shaping behavior, it has also 
received considerable attention in tourism research (Sahabuddin 
et al., 2021; He et al., 2022). For example, individuals with different 

levels of environmental commitment during holiday travel differed 
in their choice of transportation mode for travel. Hergesell (2017) 
found that the higher the level of environmental commitment, the 
more environmentally conscious group preferred trains to cars. In 
addition, the environmental commitment of residents in tourist 
destinations promotes environmentally friendly behavior (Wang 
et al., 2021a). Based on the above findings, this study hypothesized 
that the arousal of environmental self-identity and environmental 
commitment in the tourism context would promote tourists’ 
pro-environmental behavior. Therefore, this research proposed the 
following research hypotheses:

H3: Environmental self-identity positively influences tourists' 
pro-environmental behavior.

H4: Environmental commitment positively influences tourists' 
pro-environmental behavior.

Environmental knowledge not only represents an individual’s 
level of awareness on relevant environmental issues, but also 
characterizes the degree that he  or she cares about ecology. 
Environmental knowledge can increase people’s awareness of 
environmental issues, which in turn increases pro-environmental 
behavior. It has been shown in several empirical studies that 
environmental knowledge plays an important role in predicting 
individual behavioral intentions (Vicente-Molina et al., 2013; Liu 
et  al., 2020). In the tourism research context, the more 
environmental knowledge tourists have, the more they care about 
the environmental issues in tourist destinations. With the 
development of environmental education and communication 
media, people’s environmental knowledge generally increases. As 
a result, the possibility of implementing pro-environmental 
behavior has been improved. With the wide use of social media, 
Han et al. (2017) found that pro-environmental knowledge in 
user-generated content played an important role in increasing 
tourists’ participation in pro-environmental tourism activities. 
Therefore, this research proposed the following research hypothesis:

H5: Environmental knowledge positively influences tourists' 
pro-environmental behavior.

Hypotheses based on the MOA theory

In the original MOA theory, MacInnis and Jaworski (1989) 
proposed that motivation is related to an individual’s desires, 
which include interest, willingness, and readiness. Specifically, 
motivation describes the reasons for individual behavioral 
tendencies. Environmental self-identity reflects the individual’s 
psychological involvement in the person-environment 
relationship, and commitment can be understood as a motivational 
transformation process (Su et  al., 2019). Environment-related 
participation motivations, such as promoting destination 
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sustainability, will connect tourists to the sustainability of the 
destination and promote their pro-environmental self-identity. 
Accordingly, we  argue that environmental self-identity and 
motivation are closely related, and participation motivation can 
strengthen the tourists’ environmental self-identity. While 
commitment is an individual’s sense of responsibility for 
environmental protection, personal beliefs and motivation directly 
affect their commitment. Based on motivation theory, scholars 
have found that motivation can increase the residents’ 
pro-environmental identity and pro-environmental commitment 
level in tourism destinations (Wang et al., 2019). Based on the 
above analysis, this research proposed the following hypotheses:

H6: Participation motivation positively influences 
environmental self-identity.

H7: Participation motivation positively influences 
environmental commitment.

Motivation is an important antecedent variable in explaining 
individual behavioral characteristics. The role of motivation in 
predicting individual attitudes and behavioral intentions has been 
widely confirmed. Regarding the influence of motivation on 
pro-environmental behavior, Tabernero and Hernandez (2012) 
empirically analyzed self-efficacy, internal motivation, and 
external motivation on individual pro-environmental behavior. 
The results indicate that internal motivation moderated the effect 
of self-efficacy on pro-environmental behavior. Based on classical 
motivation theory, Geng et al. (2017) studied the influence of two 
types of motivation on residents’ green travel, including 
pro-environmental motivation and self-interest motivation. These 
studies suggest that the tourists’ pro-environmental behavior is 
influenced by individual motivation. Therefore, this research 
proposed the following research hypothesis:

H8: Participation motivation positively influences tourists' 
pro-environmental behavior.

According to MacInnis and Jaworski (1989), opportunity refers 
to favorable conditions, including organizational support and 
interpersonal relationships. In this research, participation 
opportunity refers to the factors that are favorable for tourists to 
carry out tourism activities and perform pro-environmental 
behavior, mainly including the policies, channels, or facilities 
support provided by the government and tourism destinations. The 
external environment provides the opportunity for people to create 
conditions for specific participatory behaviors. For example, the 
establishment of communication channels and increased 
cooperation with tourism destinations can provide opportunities for 
tourists to make heritage tourism and promote heritage conservation 
behaviors (Aas et al., 2005). In organizational management, the 
company’s environmental policy support affects the level of 
environmental commitment, and there is a moderating effect of 
environmental commitment in the influence of the company’s 

environmental policy on environmental citizenship behavior 
(Raineri and Paillé, 2015). With relevant policies and environmental 
support from the tourism destinations and governments, tourists 
will have a stronger sense of environmental self-identity which will 
also trigger a higher level of environmental commitment. Therefore, 
this research proposed the following research hypotheses:

H9: Participation opportunity has a positive impact on 
tourists' environmental self-identity.

H10: Participation opportunity has a positive influence on 
tourists' environmental commitment.

H11: Participation opportunity has a positive impact on 
tourists' pro-environmental behavior.

According to the original concept of the theory, ability 
refers to consumers’ ability to understand advertising messages 
(MacInnis and Jaworski, 1989), which generally includes skills 
and resources (Lepoša, 2017). In energy consumption 
behavior, the ability is also considered as the interpretation, 
understanding, and reasoning of information about energy use 
(Li et al., 2019a). In the tourism context, participation ability 
includes factors like awareness, experience, skills, accessibility 
to information and financial resources. Additionally, sufficient 
time is one of the necessary conditions to carry out tourism 
activities. Therefore, in this research, participation ability 
includes time, financial resources, skills, and experience. The 
validity of MOA theory in predicting and explaining behavior 
was tested. Based on the MOA theory, Sibian and Ispas (2021) 
found that hotel employees’ insufficient ability in 
environmental awareness, concern, and skills had an inhibitory 
effect on employees’ green behavior. Ability (e.g., experience) 
related to the practice of pro-environmental tourism activities 
helps tourists to better understand the person-environment 
relationship, which is beneficial in promoting 
pro-environmental behavior. The stronger the participation 
ability, the higher the level of environmental self-identity and 
environmental commitment of the tourists, and the better they 
can enhance pro-environmental behavior. Therefore, this 
research proposed the following research hypotheses:

H12: Participation ability positively influences tourists' 
environmental self-identity.

H13: Participation ability positively influences tourists' 
environmental commitment.

H14: Participation ability positively influences tourists' 
pro-environmental behavior.

In addition, the research also considered the possible 
mediating role of environmental self-identity and environmental 
commitment separately. We proposed the following hypotheses:
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H15: Environmental self-identity (a)/environmental 
commitment (b) mediates the effect of environmental 
knowledge on tourists' pro-environmental behavior.

H16: Environmental self-identity (a)/environmental 
commitment (b) mediates the effect of participation 
motivation on tourists' pro-environmental behavior.

H17: Environmental self-identity (a)/environmental 
commitment (b) mediates the effect of participation 
opportunity on tourists' pro-environmental behavior.

H18: Environmental self-identity (a)/environmental 
commitment (b) mediates the effect of participation ability on 
tourists' pro-environmental behavior.

Based on the above discussion of the relationship between 
variables, this research exploratively proposed a research model 
for the influence mechanism of tourists’ pro-environmental 
behavior (Figure 1).

Methodology

Measurements

The measurement of variables involved in this research is 
derived from established scales in domestic and international 
studies with appropriate modifications, which ensures the 
validity and reliability of the research data. To avoid the 
semantic differences or cultural background differences 
affecting the quality of the questionnaire, the questionnaire was 
first translated independently by the research team members 

and formed into a primary Chinese version scale. Then, it is 
reviewed by three tourism experts and two PhDs in the relevant 
fields. Until the language was accurate and unambiguous, the 
research scale was determined. The four construct items of 
environmental knowledge are referenced from Kim and 
Stepchenkova (2019) study. The six items of participation 
motivation are based on the studies of Zhang et  al. (2014), 
Kiatkawsin and Han (2017), and Wang et al. (2019). Three items 
of participation opportunity and four items of participation 
ability are referenced from the study of Liu and Shi (2021). The 
three items measuring environmental self-identity are referred 
to in the study of Werff et  al. (2013). The four items for 
environmental commitment are taken from the studies of Davis 
et al. (2009), He et al. (2018), and Wang et al. (2019). Moreover, 
the five items to measure tourists’ pro-environmental behavior 
were drawn from the study by Chiu et al. (2014). The scale is all 
based on the Likert 5-point scale, which asks the questionnaire 
participants to score each question item from 1 (completely 
disagree) to 5 (completely agree).

Sample and data collection

Due to the impact of COVID-19, this research collected 
questionnaire data from an online platform Wenjuanxing1. Since 
its launch in 2006, its users have covered more than 90% of 
universities and research institutes in China, with a total of over 
13.23 billion responses. A screening question was designed to 
eliminate people who have not traveled in the last year. Before 
formally sending the research questionnaire, a pilot test has been 

1 www.wjx.cn

FIGURE 1

Model framework.
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conducted. The analysis of the 119 responses obtained showed 
that the Cronbach’s alpha values of the constructs ranged from 
0.784 to 0.875. This indicated that the reliability of the 
questionnaire was good. Next, we formally started the research in 
August 2022. We  eliminated questionnaires with unusual 
completion times and inconsistent answers. Finally, 548 valid 
questionnaires were obtained, with an effective rate of 91.3%.

Table  1 presents the basic characteristics of the survey 
respondents. Out of the 548 valid samples, 50.5% were male and 
49.5% were female. The majority of the respondents were in the 
age ranges 30–39 (37.6%) and 40–49 (26.5%), 18.4% were 18–29, 
12.4% were 50–59, and 4.9% aged over 60. Almost half of the 
respondents had a bachelor’s degree (45.6%) and 13.3% had a 
postgraduate degree.

Results

This study analyzed the influence mechanism of tourists’ 
pro-environmental behavior using partial least squares structural 
equation modeling (PLS-SEM). The empirical analysis was based 
on a two-step process. First, the measurement model was assessed 
to test the consistency reliability, convergent validity, and 
discriminant validity. Next, we assessed the structural model and 
tested the hypotheses.

Assessment of the measurement model

Generally, consistency reliability, convergent validity, and 
discriminant validity are used to assess the measurement model. 
As shown in Table 2, the factor loadings of all construct terms 
ranged from 0.710 to 0.913, reaching a significant level. 
Meanwhile, the Composite Reliability (CR) and Cronbach’s Alpha 
(α) of the seven constructs were above 0.8, which was higher than 
the recommended value of 0.7, indicating that the constructs had 
good internal consistency. The convergent validity was assessed 
by calculating the value of the Average Variance Extracted (AVE). 
The results showed that the AVE values ranged from 0.644 to 
0.805 (>0.5), therefore, the results supported the convergent 

validity. Additionally, Table 2 suggested that all indicators with 
the Variance Inflation Factor (VIF) values ranged from 1.598 to 
3.066 (<3.3), so there was no covariance in this research 
(Schlittgen et  al., 2015). To minimize the effect of common 
method variance (CMV) on the validity of the results generated 
by the tourists’ self-reported data, this research used Harman’s 
one-factor test for statistical testing. The first factor extracted by 
unrotated principal component analysis had a variance explained 
of 44.445%, which is below the critical value of 50% of the 
discriminant criterion (Podsakoff et al., 2003). Hence, there is no 
significant issue of common method variance in the data of 
this study.

Next, we assessed the discriminant validity with the use of the 
Fornell-Larcker criterion (Fornell and Larcker, 1981). Table  3 
showed that the square root of each construct’s AVE in this 
research was higher than the correlation coefficient between any 
two constructs, indicating that the constructs had favorable 
discriminant validity. However, due to the possibility of 
overestimation of AVE values by PLS, Henseler et  al. (2014) 
suggested that the differential validity should be assessed again by 
the Heterotrait-Monotrait Ratio (HTMT). When all values of 
HTMT are below 0.9, the model is considered to have good 
discriminant validity. In Table 4, we observed that all values of 
HTMT were below 0.9, so the discriminant validity of the model 
was satisfactory.

Assessment of the structural model

We tested the structural model and the research hypotheses 
with the help of the PLS Algorithm, Blindfolding, and 
Bootstrapping method (5,000 repetitions of sampling). First, 
we evaluated the model fit by the standardized root mean square 
residual (SRMR) value. In this research, we obtained an SRMR 
value of 0.071 (less than 0.08), which indicated that the model 
specification was within the eligible threshold (Hu and Bentler, 
1999; González-Rodríguez and Díaz-Fernández, 2020).

The values of the path coefficient (β), determination coefficient 
(R2), and the cross-validated redundancy measure (Q2) provide an 
important reference for assessing the structural model (Hair et al., 

TABLE 1 Main characteristics of survey respondents.

Variable Group Frequency (N = 548) Percentage (%)

Gender Male 277 50.5

Female 271 49.5

Age 18–29 101 18.4

30–39 206 37.6

40–49 145 26.5

50–59 68 12.4

60 or above 27 4.9

Education High school or below 225 41.1

Bachelor degree 250 45.6

Master’s degree or above 73 13.3
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2014). R2 represents the effect of exogenous constructs on 
endogenous constructs and is used to assess the predictive 
accuracy of the model (Preziosi et al., 2019). The expected value 
of R2 ranges from 0 to 1, and the higher value indicates a stronger 
explanatory power. As a judgment criterion, the values of R2 
higher than 0.25, 0.5, and 0.75 represent the predictive power as 
weak, moderate, and substantial, respectively (Hair et al., 2019). 

Q2 is used to assess the predictive relevance of the model, and the 
effect is significant when Q2 is larger than 0. As a judgment 
criterion, when the values of Q2 higher than 0, 0.25, and 0.50 
depict small, medium, and large predictive relevance of the 
PLS-path model (Hair et al., 2019). In Table 5, the values of Q2 are 
all larger than 0.25, indicating that the path coefficients are 
significant (except for H14). The model explained 64.4% of 

TABLE 2 Items, constructs and measurement model evaluation results.

Constructs/indicators Mean St. dev. Loading VIF

Environmental knowledge: α = 0.865; CR = 0.908; AVE = 0.713

I know what environmental problems human beings are facing (e.g., climate warming, air pollution, biodiversity 

reduction, etc.)

4.080 0.784 0.849 2.549

I know the problems and threats that tourism poses to the environment 4.090 0.774 0.896 3.066

I know the environmental slogans of tourist attractions 4.050 0.769 0.807 1.829

I know what behaviors can reduce the damage to the environment during tourism activities (such as carrying 

toiletries, not littering, etc.)

4.320 0.694 0.822 1.781

Participation Motivation: α = 0.889; CR = 0.915; AVE = 0.644

My pro-environmental behaviors will be beneficial to protect the rights of other tourists or residents in the 

tourism destination during tourism activities

4.550 0.715 0.798 2.399

My pro-environmental behaviors will contribute to the environmental sustainability of the tourism destination 4.560 0.653 0.831 2.731

Taking active roles in protecting the destination environment benefits the whole ecosystem 4.630 0.625 0.810 2.566

Performing environmental protection behaviors in tourism activities can help me establish a good social 

impression

4.470 0.657 0.827 2.727

Consuming pro-environmental tourism products and services will show my social status 4.530 0.679 0.832 2.695

Consuming pro-environmental tourism products and services will enhance my sense of accomplishment 4.300 0.8 0.710 1.598

Participation Opportunity: α = 0.879; CR = 0.925; AVE = 0.805

Government policies support and encourage tourists to perform pro-environmental tourism 4.400 0.699 0.888 2.354

Tourism destinations support pro-environmental tourism by actively designing and developing eco-tourism 

products

4.300 0.705 0.893 2.310

The government/destination offers channel support for tourists to develop pro-environmental tourism 4.320 0.692 0.910 2.715

Participation Ability: α = 0.90; CR = 0.930; AVE = 0.770

I have enough time for pro-environmental tourism 3.770 0.914 0.863 2.370

I have the purchasing ability to undertake pro-environmental tourism 3.810 0.926 0.880 2.538

I hold knowledge related to pro-environmental tourism 3.860 0.854 0.870 2.515

I have the professional skills to perform pro-environmental tourism 3.640 0.921 0.896 3.018

Environmental self-identity:α = 0.870; CR = 0.925; AVE = 0.805

Acting environmentally friendly is an important part of who I am 4.260 0.724 0.882 2.112

I am the type of person who acts environmentally friendly 4.200 0.719 0.913 2.828

I see myself as an environmentally friendly person 4.210 0.703 0.897 2.614

Environmental commitment: α = 0.856; CR = 0.903; AVE = 0.699

Protecting tourism destination environment should be our priority, even if there is a conflict between economic 

growth and environmental protection

4.260 0.751 0.866 2.255

I am willing to buy a pro-environmental brand product, even if it costs more 3.960 0.792 0.800 1.777

I am willing to give up actions that are harmful to the natural environment 4.220 0.722 0.847 2.104

We should proactively take responsibility for environmental protection 4.450 0.659 0.829 1.943

Tourists’ pro-environmental behavior: α = 0.866; CR = 0.904; AVE = 0.653

I will not leave litter when visiting a scenic spot 4.580 0.631 0.804 2.807

I will comply with the destination’s environmental guidelines 4.560 0.612 0.838 3.041

I will proactively persuade and prevent others from damaging the environment 4.020 0.864 0.712 1.701

I will remind my friends and relatives to avoid actions that damage the tourist environment 4.370 0.675 0.861 2.417

I will actively learn about environmental protection 4.270 0.741 0.819 2.128

α, Cronbach’s alpha; CR, composite reliability; AVE, average variance extracted; St. dev., standard deviation; VIF, variance inflation factor.
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environmental self-identity, 60.2% of environmental commitment 
variance and 68.8% of tourists’ pro-environmental behavior.

Specifically, Table 6 reported the path coefficients, significance 
levels, and t statistics. The results indicated that environmental 
knowledge had a significant effect on environmental self-identity 
(β = 0.358, p < 0.001), environmental commitment (β = 0.285, 
p < 0.001), and tourists’ pro-environmental behavior (β = 0.176, 
p < 0.01), which supported H1, H2, H4 and H5. The effects of 
environmental self-identity and environmental commitment on 
tourists’ pro-environmental behavior (β = 0.260, p < 0.001; 
β = 0.265, p < 0.001) were positively significant. Hence, hypotheses 
H3 and H4 were supported. As well, participation motivation had 
a significant effect on environmental self-identity (β = 0.174, 
p < 0.001), environmental commitment (β = 0.203, p < 0.001), and 
tourists’ pro-environmental behavior (β = 0.130, p < 0.01), and 
hypotheses H6, H7 and H8 were supported. In addition, the effect 
of participation opportunity on environmental self-identity 
(β = 0.238, p < 0.001), environmental commitment (β = 0.290, 
p < 0.001) and tourists’ pro-environmental behavior (β = 0.178, 
p < 0.01) were positively significant, which supported hypotheses 
H9, H10 and H11. Lastly, participation ability significantly and 

positively affected environmental self-identity (β = 0.203, p < 0.001) 
and environmental commitment (β = 0.163, p < 0.001), and 
supported hypotheses H12 and H13. The effect of participation 
ability on tourists’ pro-environmental behavior (β = −0.056, 
p > 0.05) was not significant, hence hypothesis H14 was rejected.

Finally, we assessed the mediating role of stimulus factors 
(environmental self-identity and environmental commitment) 
between organism factors (environmental knowledge, 
participation motivation, participation opportunity, and 
participation ability) and tourists’ pro-environmental behavior. 
As shown in Table 7, the mediating effects of environmental 
self-identity and environmental commitment between 
environmental knowledge and tourists’ pro-environmental 
behavior were significant (β = 0.093, p < 0.001; β = 0.075, 
p < 0.001). Environmental self-identity and environmental 
commitment mediated the effect of participation motivation on 
tourists’ pro-environmental behavior (β = 0.045, p < 0.01; 
β = 0.054, p < 0.01). Meanwhile, the mediation effects of 
environmental self-identity and environmental commitment 
between participation opportunity and tourists’ 
pro-environmental behavior were confirmed (β = 0.062, p < 0.01; 

TABLE 3 Fornell-Larcker discriminant validity criterion.

EK PM PO PA ESI EC TPEB

Environmental knowledge (EK) 0.844

Participation motivation (PM) 0.444** 0.802

Participation opportunity (PO) 0.597** 0.672** 0.897

Participation ability (PA) 0.629** 0.406** 0.553** 0.877

Environmental self-identity (ESI) 0.700** 0.578** 0.682** 0.628** 0.897

Environmental commitment (EC) 0.650** 0.585** 0.686** 0.591** 0.769** 0.836

Tourists’ pro-environmental 

behavior (TPEB)

0.662** 0.609** 0.704** 0.544** 0.756** 0.749** 0.808

The diagonal value is the square root of AVE. ***Indicates p < 0.001, **indicates p < 0.01, and *indicates p < 0.05.

TABLE 4 HTMT discriminant validity criterion.

EK PM PO PA ESI EC TPEB

Environmental knowledge (EK)

Participation motivation (PM) 0.510

Participation opportunity (PO) 0.687 0.758

Participation ability (PA) 0.712 0.447 0.622

Environmental self-identity (ESI) 0.805 0.650 0.775 0.706

Environmental commitment (EC) 0.756 0.676 0.792 0.667 0.884

Tourists’ pro-environmental behavior (TPEB) 0.760 0.700 0.803 0.591 0.858 0.866

TABLE 5 Endogenous constructs assessment (R2 and Q2).

Construct R2 Adjusted R2 Q2

Environmental self-identity (ESI) 0.644 0.641 0.509

Environmental commitment (EC) 0.602 0.599 0.414

Tourists’ pro-environmental behavior (TPEB) 0.686 0.682 0.440
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TABLE 6 Model hypothesis statistics (bootstrapping).

Hypothesis Path β SE T statistics LLCI ULCI Outcome

H1 EK → ESI 0.358*** 0.047 7.684 0.268 0.442 √

H2 EK → EC 0.285*** 0.045 6.294 0.193 0.371 √

H3 ESI → TPEB 0.260*** 0.055 4.727 0.15 0.371 √

H4 EC → TPEB 0.265*** 0.054 4.929 0.158 0.371 √

H5 EK → TPEB 0.176** 0.058 3.063 0.061 0.288 √

H6 PM → ESI 0.174*** 0.049 3.520 0.088 0.274 √

H7 PM → EC 0.203*** 0.058 3.486 0.103 0.328 √

H8 PM → TPEB 0.130** 0.047 2.766 0.048 0.23 √

H9 PO → ESI 0.238*** 0.059 4.019 0.111 0.343 √

H10 PO → EC 0.290*** 0.065 4.496 0.154 0.402 √

H11 PO → TPEB 0.178** 0.052 3.420 0.075 0.28 √

H12 PA → ESI 0.203*** 0.041 4.904 0.127 0.285 √

H13 PA → EC 0.163*** 0.046 3.545 0.077 0.257 √

H14 PA → TPEB 0.056 0.039 1.442 −0.129 0.02 ×

EK, environmental knowledge; ESI, environmental self-identity; EC, environmental commitment; TPEB, tourists’ pro-environmental behavior; PM, participation motivation; PO, 
participation opportunity; PA, participation ability; β, path coefficient; SE, standard error; LLCI, lower limit confidence interval; ULCI, upper limit confidence interval.  
***Indicates p < 0.001, ** indicates p < 0.01, *indicates p < 0.05.

TABLE 7 Summary of mediating effect test.

Hypothesis Path Total effect Direct effect Indirect effect Mediating effect

H15a EK → ESI → TPEB 0.345*** (0.246,0.437) 0.176*** (0.265,0.443) 0.093*** (0.05,0.142) √

H16a PM → ESI → TPEB 0.229*** (0.134,0.346) 0.13*** (0.045,0.229) 0.045** (0.02,0.081) √

H17a PO → ESI → TPEB 0.317*** (0.198,0.425) 0.178*** (0.075,0.28) 0.062** (0.024,0.106) √

H18a PA → ESI → TPEB 0.040 (−0.041,0.128) 0.056 (−0.129,0.02) — ×

H15b EK → EC → TPEB 0.345*** (0.246,0.437) 0.176*** (0.265,0.443) 0.075*** (0.04,0.116) √

H16b PM → EC → TPEB 0.229*** (0.134,0.346) 0.13*** (0.045,0.229) 0.054** (0.025,0.096) √

H17b PO → EC → TPEB 0.317*** (0.198,0.425) 0.178*** (0.075,0.28) 0.077** (0.034,0.125) √

H18b PA → EC → TPEB 0.040 (−0.041,0.128) 0.056 (−0.129,0.02) — ×

EK, environmental knowledge; ESI, environmental self-identity; TPEB, tourists’ pro-environmental behavior; PM, participation motivation; PO, participation opportunity; PA, 
participation ability; EC, environmental commitment. ***Indicates p < 0.001, **indicates p < 0.01, *indicates p < 0.05; Values in parentheses represent the 97.5% confidence interval.

β = 0.077, p < 0.01). None of the bias-corrected lower limit 
(2.5%) and upper limit (97.5%) confidence intervals included 
zero. Hence, the mediation hypotheses for H15a, H16a, H17a, 
H15b, H16b, and H17b are well supported. While the mediating 
effects of environmental self-identity and environmental 
commitment between participation ability and tourists’ 
pro-environmental behavior were not confirmed in this 
research. Thus, H18a and H18b are not empirically supported.

Discussion

Conclusion and discussion

Based on an empirical test, this study has broadened our 
understanding of tourists’ pro-environmental behavior by 
integrating the CAC theory and the MOA theory grounded in the 
SOR theory. Overall, this research assessed the role of stimulus and 
organismic factors in an attempt to reveal the driving mechanisms 

of pro-environmental behavior in tourists. Our research supports the 
effects of environmental self-identity and environmental 
commitment in the relationship between stimulus factors 
(environmental knowledge, participation motivation, and 
participation opportunity) and tourists’ pro-environmental behavior. 
Specifically, the following main findings are found in the research.

First, by investigating the direct effect of environmental 
knowledge on tourists’ pro-environmental behavior, the findings 
confirm that environmental knowledge positively affects tourists’ 
pro-environmental behavior, which supports previous research 
findings (Mostafa, 2007; Cheng and Wu, 2014; Abdullah et al., 
2019). This research suggests that individuals with higher levels of 
environmental knowledge are more likely to protect the natural 
environment of their destination and perform pro-environmental 
behavior during tourism activities. In addition, in the MOA 
theory, participation motivation and opportunity also positively 
influence tourists’ pro-environmental behaviors. The effect of 
participation motivation on tourists’ pro-environmental behavior 
has been widely demonstrated (Clark et al., 2003; Faraz et al., 
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2021). Participation motivation is an important driving factor for 
tourists’ pro-environmental behavior, and the stronger the 
motivation for environmental concern or self-image enhancement, 
the more likely tourists are willing to support pro-environmental 
behavior. However, different from Li et  al. (2019a) study, 
we observed that it was not significant when examining the effect 
of participation ability on the tourists’ pro-environmental 
behavior. Thus, the research rejected hypothesis H14. What is 
interesting to note is that in examining tourists’ social media 
engagement behavior, Leung and Bai (2013) found that ability was 
also not significantly influencing social media engagement 
behavior. This was because the respondents in their study already 
had a certain level of use of social media tools. In this research, the 
hypothesis of the relationship between ability and tourists’ 
pro-environmental behavior was not recognized. It may be that 
tourists are not required with complex skills or rich experience to 
perform pro-environmental behavior (e.g., to not litter or destroy 
vegetation) during tourism activities. Moreover, the tourism 
attractions’ management system also constrains the tourist to 
implement civilized tourism behaviors. These relationships also 
reflect the positive role of individual initiative and external 
opportunities in promoting tourists’ pro-environmental behavior. 
In addition, the findings support the positive effects of 
environmental knowledge, participation motivation, participation 
opportunity, and participation ability on tourists’ environmental 
self-identity and environmental commitment. Tourists’ level of 
environmental knowledge, participation motivation, participation 
opportunity, and participation ability all influence their thinking 
about the person-environment relationship and stimulate 
environmental self-identity and environmental commitment.

Secondly, the findings that environmental self-identity and 
environmental commitment positively influence tourists’ 
pro-environmental behavior are consistent with previous research 
findings (Dermody et al., 2015; Fanghella et al., 2019; Wang et al., 
2021b). In the person-environment relationship, environmental 
self-identity and environmental commitment express a positive 
affective attachment, which is the individual or group’s emotional 
identification and belonging to the natural environment. Where 
environmental self-identity reflects how the tourists perceive 
“themselves,” the more profoundly they agree with their 
environmental identity, the more likely they are to support and 
perform pro-environmental behavior. Moreover, individuals with 
stronger environmental self-identity tend to perform 
pro-environmental behavior more often even in the absence of 
stimuli from external factors (Werff et  al., 2013). Individuals’ 
previous pro-environmental behavior also enhances their 
environmental self-identity, which in turn enhances their 
pro-environmental behavior (Van der Werff et  al., 2013a). 
Environmental commitment highlights the individuals’ sense of 
responsibility for the environment and requires sacrificing or 
going beyond the tourists’ benefits to achieve it. Commitment to 
protecting the environment and practicing pro-environmental 
behavior will positively lead to the pro-environmental behavior of 
tourists in their tourism activities.

Finally, we also find support for the research hypotheses that 
the relationship between stimulus factors (environmental 
knowledge, participation motivation, and participation 
opportunity) and tourists’ pro-environmental behavior are 
mediated by environmental self-identity and environmental 
commitment. These results are similar to the findings of Qasim 
et  al. (2019) and Wang et  al. (2019, 2021a, 2021b), whose 
researches have supported the mediating effect of environmental 
self-identity and environmental commitment in the relationship 
between antecedents and many sustainable behaviors. In general, 
the higher the level of tourists’ environmental knowledge, the 
more aware they are of environmental issues, and they will have a 
more positive emotional attitude toward the environment. 
Consequently, tourists’ affective responses to environmental self-
identity and environmental commitment are stronger, resulting in 
enhanced pro-environmental behavior. Participation motivation 
actively drives tourists’ environmental self-identity and 
environmental commitment, which in turn leads to 
pro-environmental behavior. In addition, participation 
opportunity suggests that government policies or destination 
facility support provide specific guidance and a convenient 
environment for tourists to perform pro-environmental behavior. 
This influences tourists’ self-judgment and enhances individual 
pro-environmental behavior by increasing the level of 
environmental self-identity and environmental commitment.

Theoretical and managerial implications

Theoretical implications
This study makes a theoretical contribution to advancing the 

research on tourists’ pro-environmental behavior. Based on 
empirical tests, this research provides new ideas for exploring 
tourists’ pro-environmental behavior. On one hand, in the SOR 
theoretical framework, this research introduces the CAC theory 
and MOA theory to explore the antecedents of tourists’ 
pro-environmental behavior. Our findings show that 
environmental knowledge, participation motivation, and 
opportunity have a positive impact on tourists’ pro-environmental 
behavior. This research is the first time to integrate the CAC and 
MOA theories to consider individual pro-environmental behavior 
in tourism context, which extends the application of related 
theories in the tourism domain.

On the other hand, to deeply analyze the driving mechanisms of 
tourists’ pro-environmental behavior, the study incorporates the 
person-environment relationship into the model framework. 
Previous studies have mainly explored the possible driving factors of 
tourist pro-environmental behavior from the perspective of the 
person-place relationship (Ramkissoon et al., 2013a,b; Lee et al., 2019; 
Li et al., 2020), while the literature on tourists’ pro-environmental 
behavior from the perspective of person-environment relationship is 
limited. This study incorporated two relationship variables 
(environmental self-identity and environmental commitment) and 
explored their effects on tourists’ pro-environmental behavior. The 
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findings suggest that the person-environment relationship 
(environmental self-identity and environmental commitment) plays 
a significant positive role in enhancing tourists’ pro-environmental 
behavior. The current research on their relationship with 
pro-environmental behavior is lacking, while the results in this 
research provide further support for the influence of environmental 
self-identity and environmental commitment on tourists’ 
pro-environmental behavior. The findings highlight the importance 
of enhancing tourists’ environmental self-identity and environmental 
commitment in travel and provide insights for understanding the 
relationship between environmental self-identity, environmental 
commitment, and pro-environmental behavior.

Managerial implications
From a practical perspective, the findings from this work 

provide some guidance on enhancing tourists’ pro-environmental 
behavior. The results show that the level of environmental 
knowledge significantly affects the pro-environmental behavior of 
tourists. Therefore, the government should strengthen the 
popularization of environmental knowledge and continuously 
enhance social awareness of environmental protection. It is 
necessary to actively seek ways to translate environmental 
knowledge into real pro-environmental action. It should strengthen 
the breadth and depth of environmental knowledge popularization 
through social media platform publicity and organizing expert 
knowledge lectures. Tourist destination managers can organize 
plentiful environmental education activities in scenic spots to 
disseminate scientific knowledge and general knowledge about the 
environment and protection skills to tourists. As tourists’ 
environmental knowledge grows, their self-identity and 
commitment to environmental protection will strengthen, which 
eventually transform into actual pro-environmental behavior. In 
the meantime, tourism participation motivation also positively 
stimulates tourists’ pro-environmental behavior. Destination 
managers can encourage tourist pro-environmental behavior by 
setting external incentives. It can also enhance tourism participation 
motivation in the form of internal incentives by promoting tourists’ 
environmental concern and environmental responsibility, which 
will promote tourists’ pro-environmental behavior.

In addition, given the facilitating role of participation 
opportunity, destinations should provide a convenient environment 
and material support for tourists to carry out pro-environmental 
behavior, by continuously improving ecological infrastructure 
construction and enhancing the supply of pro-environmental 
tourism products. Government and destination managers should 
also actively develop management policies to provide specific 
guidance for regulating tourists’ behavior and enhancing 
pro-environmental behavior. Finally, in view of the important role 
of environmental self-identity and environmental commitment, 
destination managers should actively explore ways to enhance 
tourists’ environmental self-identity and environmental 
commitment. Aiming to enhance the awareness and connection of 
the person-environment relationship, tourism destinations can use 
multiple social media platforms to widely promote their good 

ecological environment and continuously create a social atmosphere 
for eco-environmental protection. These favorable external 
environments will trigger tourists’ appreciation and approval of the 
destination, inspire them to develop an environmental identity, 
make positive environmental commitments, and in turn exhibit 
specific pro-environmental behavior.

Limitations and future research 
directions

The limitations of this work provide insights for further research. 
First, this study investigated tourists’ subjective environmental 
knowledge through self-reporting, and the tourists’ environmental 
knowledge level may be overestimated. Therefore, future researchers 
need to adopt a more comprehensive approach to examine the 
tourists’ objective environmental knowledge to more accurately 
assess the level of environmental knowledge of tourists. Second, 
many researchers have classified tourism motivation in terms of 
push-pull motivation, altruistic motivation, and egoistic motivation. 
Although this research measured tourists’ motivation in terms of 
both egoistic and altruistic motivation when collecting data, the 
empirical analysis did not explore whether the two motivations 
differ in their effects on tourists’ pro-environmental behavior. 
Hence, we suggest that future research could further explore the 
mechanism differences in the effects of egoistic and altruistic 
motivations on tourists’ pro-environmental behavior. Third, future 
research can further analyze other antecedents, such as social norms, 
values, risk perceptions, and destination image, in order to fully 
reveal the driving mechanisms of tourists’ pro-environmental 
behavior. In some research, scholars have considered the boundary 
condition that affects tourists’ pro-environmental behavior, such as 
destination reputation and environmental level (Wang et al., 2019; 
Su et al., 2020). In future research, the moderating role of destination 
reputation, environmental level, and service quality should 
be considered in the research model framework as well. Finally, this 
research was moderately adjusted to examine Chinese tourists to 
improve the accuracy of the questionnaire measurement. In future 
research, we  suggest considering validating the findings from 
different cultural contexts.
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