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Abstract: Volunteer scuba divers have become indispensable stakeholders in marine environmental 

protection, as their educational knowledge and environmental awareness create environmentally 

responsible attitudes and behaviors, which are the key elements to promote the sustainable devel-

opment of marine environments. This study used the C-A-B model to examine the relationship be-

tween environmental knowledge, environmental sensitivity, destination social responsibility, and 

environmentally responsible behaviors of volunteer scuba divers. It also explored the mediating 

effects of destination social responsibility and first-time and repeat volunteers. In order to achieve 

the research purpose, this study adopted quantitative research to verify the research structure, pro-

posed the hypotheses and prepared a questionnaire with reference to relevant previous studies. A 

total of 238 Taiwan marine volunteer scuba divers were selected as the subjects by intentional sam-

pling, and the effective questionnaire recovery rate is 92.9%. Structural equation was used to verify 

the model of environmentally responsible behaviors of volunteer scuba divers, as based on the C-

A-B model. This study found that environmental knowledge had a significant impact on destination 

social responsibility, and destination social responsibility had a significant impact on environmen-

tally responsible behaviors. Destination social responsibility also had the effect of complete media-

tion on the model. In addition, the first-time and repeat volunteers had a significant mediating effect 

on the causal relationship between environmental knowledge and environmentally responsible be-

haviors, as well as between environmental sensitivity and environmentally responsible behaviors. 

The explanatory power of the overall model on the environmentally responsible behaviors of vol-

unteer scuba divers is 69.0%, and their knowledge, sense of responsibility, experience, and level of 

involvement can be regarded as the determinants of their environmentally responsible behaviors. 

Keywords: scuba diving; volunteers; marine environmental protection; mediating effects; environ-

mentally responsible behavior 

 

1. Introduction 

Due to people’s lack of environmental awareness and the slow decomposition rate of waste, 

marine debris has been increasing every year since 1950, and especially plastic products, with an 

estimated 15 million tons of plastics entering the ocean every year [1-2]. Marine debris has multiple 

negative effects on the marine ecosystem, which not only threatens the survival of marine mammals, 

fish, and seabirds but also endangers human health. For example, after microplastics and nano-plas-

tic particles are eaten by marine organisms and enter into their body tissues, they are then captured 

and eaten by human beings, causing great harm to human health [3]. Marine debris even accelerates 

the impact of climate change on the global environment [2]. According to the survey results of 

Dripfina [4], a non-profit organization dedicated to marine conservation, in 2022, the ocean has con-

tained more than 45,000 individual plastic pieces per square mile. They further estimated that there 
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will be 937 million tons of plastic in the ocean by 2050, when there will be more plastic waste than 

fish in the ocean. 

In order to protect the marine environment, in addition to enhancing the advocacy that wastes 

should not fall into the sea and active recycling should be implemented, volunteer scuba divers are 

also regarded as fighters for marine environmental protection. At present, there are several programs 

of volunteer scuba divers globally that clean up marine debris, such as the Volunteer Scuba Diving 

Project [5], Marine Conservation Volunteering & Scuba Diving in the Caribbean Sea [6]. Volunteers 

at Clean Up the Lake, a California-based non-profit organization, have removed 25,281 pounds of 

rubbish from 72 miles of coastline since the beginning of 2022 [7]. Taiwan is no exception. In 2021, 

the non-profit organization Greenpeace began recruiting volunteer scuba divers to clean up marine 

debris, in order to protect marine ecological diversity and improve the impact of climate change and 

the depletion of fishery resources [8]. Volunteer scuba divers have become extremely important 

stakeholders in marine environmental protection, as their efforts to provide environmental education 

and awareness of environmental protection have created worldwide environmentally responsible 

attitudes and behaviors, which has helped to reduce the destruction of marine habitats and 

strengthen the management of marine protection [9]. Inducing environmentally responsible behav-

iors is an important element to encourage more scuba divers to join the ranks of volunteers. Environ-

mentally responsible behaviors are an important concept of marine environmental protection and 

have very important contributions to reducing negative impacts [10]. The concept of environmentally 

responsible behavior enables people to take practical action to prevent or solve environmental prob-

lems, which contributes positively to the sustainable development of the environment [11]. 

Environmental knowledge is the source of the environmentally responsible behaviors of volun-

teer scuba divers and reflects the extent to which volunteers are concerned about the physical marine 

environment [12]. Environmental knowledge is associated with an understanding of the natural en-

vironment and encourages a strong sense of responsibility for environmental protection [13]. A study 

by Townsend (2000) found that enriching divers' environmental knowledge can help improve their 

diving skills and encourage them to demonstrate environmentally responsible behaviors, thereby 

contributing to marine environmental protection [14]. In other words, continually enhancing the en-

vironmental knowledge of environmental volunteer scuba divers will help to sustain their apprecia-

tion, care, and compassion for the marine environment. Thus, increasing the development of envi-

ronmental knowledge for volunteer scuba divers may further enhance their environmentally respon-

sible behaviors for the ocean, as well as their sense of destination social responsibility. 

Another factor that influences environmentally responsible behaviors is environmental sensitiv-

ity, which is the perception of the environment in terms of empathy as a personal emotional trait [12]. 

Environmental sensitivity is based on formative experiences that make individuals interested in the 

environment, and then, care for it and act to protect it [15]. The more sensitive the volunteer scuba 

divers are to the marine environment, the more empathetic they are to its destruction, and the 

stronger their intention to have environmentally responsible behaviors. 

Furthermore, destination social responsibility is another antecedent of environmentally respon-

sible behaviors. It refers to the responsibility of relevant stakeholders at their destination to create 

economic benefits and increase the well-being of the local population, and to reduce negative eco-

nomic, environmental, and social impacts [16]. From the viewpoint of the social exchange theory, the 

parties involved in a transaction exchange benefits and costs, and the exchange can be realized only 

if both parties perceive that the benefits from the transaction exceed the costs [17]. Therefore, the 

perceived social responsibility of volunteer scuba divers may start by reducing the impact of trash 

on the marine environment and leaving sustainable marine resources (benefits) for later generations, 

and then, adopting environmentally responsible behaviors (costs). However, there is a lack of empir-

ical studies on environmental knowledge, environmental sensitivity, destination social responsibil-

ity, and environmentally responsible behaviors among volunteer scuba divers. Accordingly, verifi-

cation of the causal relationship between the variables is the focus of this study. 

Moreover, the experience of volunteer scuba divers is an important variable influencing envi-

ronmental knowledge, environmental sensitivity, destination social responsibility, and environmen-

tally responsible behaviors. The attitudes, motivations, and behaviors regarding participation differ 
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significantly between first-time and repeat volunteers  [18-19]. Clerkin and Swiss [19] suggested that 

first-time volunteers may not be as active as repeat participants in terms of overall performance due 

to lack of experience and uncertainty about the content of the activity; while repeat volunteers may 

repeat the activity because they have experience and are certain that they enjoy the content. There-

fore, the environmentally responsible behaviors of volunteer scuba divers may vary depending on 

their experience. However, it is important to understand the environmentally responsible behaviors 

that influence repeat volunteers, as they indirectly determine whether they will continue to volunteer 

in the future. Accordingly, this study examined the mediating effects of first-time and repeat volun-

teer scuba divers on environmental knowledge, environmental sensitivity, destination social respon-

sibility, and environmentally responsible behaviors. It is expected that the findings can provide con-

crete suggestions for strategies to retain volunteer scuba divers. 

The cognition-affect-behavior model (C-A-B model) is an important model to explore the influ-

ence of consumer behaviors, as it emphasizes that the process by which consumers' cognition affects 

their emotions and will determine whether or not they engage in consumer behaviors [20]. Due to its 

broad conceptual applicability, the C-A-B model has been used to explore the processes that generate 

different behaviors, including those related to the protection of the environment, such as pro-envi-

ronmental behaviors [21-22] and green purchase intentions [23]. According to the C-A-B model, the 

more knowledgeable and environmentally sensitive volunteers are, the more social responsibility 

they will have for their destination, meaning they will display environmentally responsible behav-

iors. However, as the environmentally responsible behaviors of volunteer scuba divers have not been 

explored in past studies, there is no direct empirical research on the relationship between the varia-

bles. Accordingly, this study used the C-A-B model to develop environmental knowledge, environ-

mental sensitivity, destination social responsibility, and environmentally responsible behaviors. It 

explored the mediating effects of destination social responsibility, as well as the moderating effects 

of first-time and repeat volunteers. 

2. Literature Review 

2.1. Subsection Cognition-Affect-Behavior Model 

The cognition-affect-behavior model (C-A-B model) is a hierarchical system model for under-

standing consumers’ purchase behaviors [24], which consists of three elements: cognition, affect, and 

behaviors. The C-A-B model assumes that consumers' perceptions of a product affect their emotions, 

which in turn affect their purchase behaviors[25]. Cognition refers to beliefs, motivations, and other 

perceptions regarding a product; affect refers to the psychological feelings that consumers have after 

receiving product perceptions; behaviors refer to the intention or action that consumers take towards 

a product [26]. However, although the C-A-B model is hierarchical, cognition and affect may influ-

ence behaviors simultaneously or individually[27]. Furthermore, the C-A-B model has been used to 

understand the behavioral processes that occur when individuals interact with their environment 

[28], how such environmental perceptions affect individuals, and the behaviors that result from such 

influence. Based on the concept of the C-A-B model, the environmental knowledge and environmen-

tal sensitivity (cognition) of volunteer scuba divers may lead to their destination social responsibility 

(affect), which in turn may lead to environmentally responsible behaviors (behaviors), and such en-

vironmental knowledge and sensitivity may also have a direct effect on environmentally responsible 

behaviors. 

2.2. Cognition: Environmental Knowledge and Environmental Sensitivity 

Environmental knowledge refers to an understanding of environmental issues, including one's 

familiarity with environmental impacts, appreciation, and responsibility [29]. Environmental 

knowledge can lead to a high level of personal awareness for environmental protection, which in turn 

promotes positive attitudes toward nature and ultimately demonstrates behaviors that protect the 

natural environment [30]. Previous studies have found a significant causal relationship between en-

vironmental knowledge and environmentally responsible behaviors [31]. Through environmental 
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education and policies, people can gain a better understanding of the environment and its relevance 

to their daily lives, and they will naturally develop a sense of responsibility for the environment and 

take concrete actions to protect it [32]. Therefore, environmental knowledge can be considered as a 

basis for people to trigger destination social responsibility and environmentally responsible behav-

iors. The marine environmental knowledge of volunteer scuba divers will generate a sense of respon-

sibility to protect the marine environment, as well as voluntary actions to clean up marine debris 

(environmentally responsible behaviors). Accordingly, this study proposed the following hypothe-

ses:H1: The marine environmental knowledge of volunteer scuba divers has a significant effect on 

social responsibility at a destination. H2: The marine environmental knowledge of volunteer scuba 

divers has a significant effect on environmentally responsible behaviors. 

Environmental sensitivity is an affective attribute of individuals who view environmental issues 

from an empathic perspective, which consists of both "personal favorable feelings toward the natural 

environment" and "intentions to act in harmony with the natural environment" [12]. While people 

with high environmental sensitivity have the ability to appreciate and show concern for the natural 

environment, such appreciation and concern may not be strong enough to motivate people to change 

their behaviors to protect the environment. Hungerford and Volk [33] suggested that environmental 

sensitivity is a "sympathetic view of the environment", and although it has been identified as one of 

the important variables that give rise to environmentally responsible behaviors and attitudes, in or-

der to exhibit environmentally responsible behaviors, individuals must convert their perception of 

the environment into their own responsibility. Therefore, whether the environmental sensitivity of 

volunteer scuba divers induces their destination social responsibility and environmentally responsi-

ble behaviors is the focus of this study. Thus, this study proposed the following hypotheses: H3: The 

marine environmental sensitivity of volunteer scuba divers has a significant effect on destination so-

cial responsibility. H4: The marine environmental sensitivity of volunteer scuba divers has a signifi-

cant effect on environmentally responsible behaviors. 

 

2.3. Affect: Destination Social Responsibility 

Destination social responsibility is an initiative decided by destination stakeholders to improve 

the well-being of the local community [34]. As volunteer scuba divers are important stakeholders in 

marine destinations, and work to improve the marine environment, they are involved in solving the 

problems of climate change, ecological havoc, and declining fish populations [9]. Previous studies on 

destination social responsibility and environmentally responsible behaviors have mostly been con-

ducted from the perspective of residents [34-35]; for example, Su, Huang, and Pearce [35] showed 

that residents' destination social responsibility had a significant effect on environmentally responsi-

ble behaviors, as residents can develop environmentally responsible behaviors only if they benefit 

from destination social responsibility. However, it is not only residents who are the stakeholders of 

a destination. This study aims to prove whether environmental volunteers also benefit from destina-

tion social responsibility, such as a sense of achievement and self-fulfillment, and demonstrate the 

causal relationship with environmentally responsible behaviors. Therefore, this study proposed the 

following hypothesis: H5: The destination social responsibility of volunteer scuba divers has a signif-

icant effect on environmentally responsible behaviors. 

Furthermore, past studies have taken destination social responsibility as an independent varia-

ble when investigating relationships with outcome variables, such as environmentally responsible 

behaviors [36], tourist satisfaction [37], and pro-tourism behaviors [34], while few studies have ex-

amined whether DSR has a mediating effect. Khan, Khan, Lim, Tan, and Ahmed [38] found that des-

tination social responsibility had a significant partial mediating effect on the relationship between 

sustainable tourism policy, destination, and sustainable tourism development. Destination social re-

sponsibility is an affective expression of stakeholders' commitment to the interaction of their percep-

tion, knowledge, and personal vision of the destination, and its affect in the C-A-B model is the emo-

tion generated by an individual's perception of a specific product and past experience, which induces 

a specific behavior [25]. Therefore, the environmental knowledge and sensitivity of volunteer scuba 
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divers may trigger destination social responsibility (mediating effect), which in turn leads to envi-

ronmentally responsible behaviors. Thus, this study proposed the following hypothesis: H6: The des-

tination social responsibility of volunteer scuba divers has a significant mediating effect between en-

vironmental knowledge, environmental sensitivity, and environmentally responsible behaviors. 

 

2.4. Affect: Destination Social Responsibility Behavior: Environmentally Responsible Behaviors 

Environmentally responsible behaviors are the expression of behaviors that prevent and solve 

environmental problems. When individuals have the knowledge, attitudes, and skills, they will begin 

to think and take action to solve environmental problems, and this is called environmentally respon-

sible behavior [39]. Environmentally responsible behavior refers to a mechanism of environmental 

protection, meaning the behaviors of individuals to reduce or avoid damaging environmental re-

sources [12, 35, 40], as well as a set of behaviors that individuals adopt in their tourism activities to 

reduce negative impacts on the environment and promote environmental protection [12]. Thus, en-

vironmentally responsible behaviors have become an important indicator of destination develop-

ment [11, 41], and the same is true for marine environmental protection. When volunteer scuba divers 

have the knowledge, attitude, and skills to protect the marine environment, they start to have a sense 

of responsibility and take a series of actions to protect the environment. Therefore, environmentally 

responsible behaviors can be considered as one of the indicators of the sustainable development of 

marine resources. 

 

2.5. Moderating Variable: First-time vs. Repeat Volunteers 

While the attitudes and behaviors of first-time and repeat volunteers differ from each other, 

there is no definitive answer to the question of whether first-time volunteers have better or worse 

attitudes and behaviors than repeat volunteers. For example, Clerkin and Swiss [19] suggested that 

first-time volunteers' lack of experience and uncertainty about the content of the activity resulted in 

lower overall performance than repeat volunteers. On the contrary, Ferreira, Proença, and Rocha [18] 

found that first-time volunteers showed better career motivation values than repeat volunteers be-

cause the experience of first-time participation was the most profound and had a significant impact 

on their career choice. However, in terms of the perception of identity, repeat volunteers performed 

better than first-time volunteers. Therefore, the relationship between first-time and repeat volunteers 

in environmental knowledge, environmental sensitivity, destination social responsibility, and envi-

ronmentally responsible behaviors should be significantly different and have mediating effect. Ac-

cordingly, this study proposed the following hypotheses: H6a: First-time and repeat volunteer scuba 

divers have a significant moderating effect on the relationship between environmental knowledge 

and environmentally responsible behaviors. H6b: First-time and repeat volunteer scuba divers have 

a significant moderating effect on the relationship between environmental knowledge and destina-

tion social responsibility. H6c: First-time and repeat volunteer scuba divers have a significant mod-

erating effect on the relationship between environmental sensitivity and environmentally responsible 

behaviors. H6d: First-time and repeat volunteer scuba divers have a significant moderating effect on 

the relationship between environmental sensitivity and destination social responsibility. H6e: First-

time and repeat volunteer scuba divers have a significant moderating effect on the relationship be-

tween destination social responsibility and environmentally responsible behaviors. 

Based on the above literature review, this study applied the C-A-B model to examine the rela-

tionship between environmental knowledge, environmental sensitivity, destination social responsi-

bility, and environmentally responsible behaviors among volunteer scuba divers, and explored the 

mediating effect of destination social responsibility and moderating effect of first-time and repeat 

volunteers. The structure of this study is shown in Figure 2. 
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Figure 2 Research Structure 

3. Method 

3.1. Research Design 

This study explored the environmentally responsible behaviors of volunteer scuba divers using 

the C-A-B model, conducted a quantitative study to validate the proposed research structure and 

hypotheses, and developed a questionnaire with reference to previous studies. A pre-test was admin-

istered to check the surface validity of the questionnaire before distribution of the formal question-

naire. This study took Taiwan's marine volunteer scuba divers as the research subjects and a web-

based questionnaire was used to collect the data from the subjects. After invalid questionnaires were 

removed, the valid questionnaires were used to examine the reliability and validity of the scale, and 

the results of the model were tested by structural equation modeling. 

3.2. Research Subjects 

This study conducted an intentional sampling of marine volunteer scuba divers in Taiwan who 

had participated as a volunteer in at least one marine debris clean-up activity. Those who participated 

in marine debris clean-up activities that were paid or received personal benefits were not included in 

this study. The data were collected via a web-based questionnaire. Google Forms was used as the 

platform to collect the questionnaire data, and the URL of the questionnaire was converted into a QR 

code. Teachers of the Deep Dive Marine Debris Fighters were invited to forward the questionnaire to 

the volunteers’ Line community to which the organization belongs. Before the questionnaire was 

officially distributed, the researchers obtained the consent of the teachers in charge of the organiza-

tion and the volunteers. Prior to the distribution of the questionnaire, through the Line community, 

the researchers explained the purpose of this study, the content of the questionnaire, and the rights 

of the respondents. In addition, a statement was included on the first page of the questionnaire that 

informed the respondents they were answering the questionnaire of their own free will, that they had 

the right to not complete the questionnaire or could withdraw from the questionnaire survey at any 

time, and volunteer benefits in the organization would not be impaired by not participating in the 

questionnaire survey. This statement ensured that the respondents had given their informed consent 

in compliance with the norms of academic ethics. Finally, a total of 256 questionnaires were collected, 

and 18 invalid questionnaires were excluded, including those that were completely consistent and 

those that were extremely incomplete. There were 238 valid questionnaires, for a valid questionnaire 

rate of 92.9%. 

3.3. Research Tools 

The questionnaire was divided into two parts. The first part of the questionnaire contained a 

scale of potential variables (Table 1), including environmental knowledge, environmental sensitivity, 
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destination social responsibility, and environmentally responsible behaviors. The Environmental 

Knowledge Scale, with eight items, was developed based on the definition and items of Boeve‐de 

Pauw and Van Petegem [29]; the Environmental Sensitivity Scale, with four items, was developed 

based on the definition and items of Cheng and Wu [12]; the Destination Social Responsibility Scale, 

with four items, was developed based on the definition and items of Hu, Tuou, and Liu [34]; the 

Environmentally Responsible Behavior Scale, with eight items, was developed based on the defini-

tion and items of Hines, Hungerford, and Tomera [39]. A seven-point Likert scale was applied in this 

study, ranging from "Strongly agree" to "Strongly disagree" scored 7 to 1, respectively. The second 

part contained the demographic background variables of the volunteers, including gender, marital 

status, age, education, occupation, average monthly income, residence, and number of volunteer ac-

tivities. The number of volunteer activities was the mediating variable in this study. 

 

Table 1 Scale of Volunteer Scuba Divers 

Variable Item  

Environmental 

knowledge 

1. Maintaining ecological balance contributes to sustainable marine de-

velopment (EK1).  

2. It is for the next generation that we must protect marine natural re-

sources (EK2). 

3. Maintaining species diversity contributes to marine ecological balance 

(EK3). 

4. Excessive use of natural resources will destroy the sustainable devel-

opment of the ocean (EK4). 

5. Excessive diving activities will cause damage to the marine environ-

ment (EK5). 

6. Carbon dioxide emitted by vehicles will increase the temperature of 

the seawater (EK6). 

7. Excessive development of marine tourism will erode marine natural 

resources (EK7). 

8. The use of disposable products can cause harm to the marine environ-

ment (EK8). 

Environmental 

sensitivity  

1.I like the natural marine environment (ES9).  

2.I am concerned about the development of marine environmental con-

servation (ES10).  

3.I appreciate the natural marine environment (ES11).  

4.I care about the impact of my living habits on the marine environment 

(ES12). 

Destination social 

responsibility 

1.I think it is my duty to maintain the marine environment (DSR13).  

2.I think maintaining the marine environment is an important mission 

(DSR14).  

3.I am willing to maintain the marine environment to promote local 

community development (DSR15).  

4.I am willing to maintain the marine environment to promote the de-

velopment of the local marine economy (DSR16).  

5.I am willing to maintain the marine environment to promote the sus-

tainable development of the destination (DSR17). 

Environmentally 

responsible be-

havior 

10. I will learn how to solve marine environmental problems (ERB18).  

11. I will read national ocean reports, publicity, or books (ERB19).  

12. I will discuss with others issues related to marine environmental pro-

tection (ERB20).  

13. I will try to persuade my fellow travelers to take actions that are ben-

eficial to the marine natural environment (ERB21).  
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14. When I see others destroying the marine environment, I will report 

it to the relevant authorities (ERB22).  

15. I will follow the legal approach to stop the destruction of the marine 

environment (ERB23).  

16. Usually, when I see litter in the ocean, I will pick it up on my own 

initiative (ERB24).  

17. I will participate if there are activities related to cleaning up marine 

waste (ERB25). 

Note: EK= environmental knowledge; ES= environmental sensitivity; DSR= destination social re-

sponsibility; ERB= environmentally responsible behavior 

 

3.4. Data Analysis Methods 

The descriptive statistics of the Chinese version of SPSS 18.0 was used to analyze the demo-

graphic background data of the samples. AMOS 18.0 was used to conduct validation of the measure-

ment model and test scale reliability and validity. Structural modeling was adopted to test the C-A-

B model, based on the environmentally responsible behaviors of volunteer scuba divers. 

 

4. Results 

4.1. Sample Demographic Background 

The demographic characteristics of the sample show that there were more male volunteers 

(59.3%) than female volunteers (40.7%). Most of the volunteers were unmarried (70.0%). The majority 

of volunteers were 31-40 years old (30.0%), followed by 21-30 years old (28.0%). Students (19.3%), 

service industry (17.0%), and business (16.7%) were the most common occupations. The largest num-

ber of volunteers lived in the northern region (51.0%), and 46.7% of the volunteers were first-time 

participants in marine environmental clean-up activities, while 53.3% were repeat volunteers. 

 

Table 2 Sample Demographic Background Analysis (n=238) 

Variable Item 
Q’ty of 

samples 
Percentage (%) 

Accumulative per-

centage (%) 

Gender Male 178 59.3 59.3 

Female 122 40.7 100.0 

Marital sta-

tus 

Unmarried 210 70.0 70.0 

Married 90 30.0 100.0 

Age 20 years old (including) 

and below 
23 7.7 7.7 

21-30 years old 84 28.0 35.7 

31-40 years old 90 30.0 65.7 

41-50 years old 75 25.0 90.7 

51 years old (including) 

and above 
28 9.3 100.0 

Senior and vocational 

high school (including) 

and below 

36 12.0 12.0 

University/junior college 208 69.3 81.3 

Graduate school (includ-

ing) and above 
56 18.7 100.0 

Occupation Students 58 19.3 19.3 
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Military personnel, po-

lice personnel, civil serv-

ants, and teachers 

39 13.0 32.3 

Business 50 16.7 49.0 

Freelance 21 7.0 56.0 

Agriculture, forestry, 

fisheries, and animal 

husbandry 

36 12.0 68.0 

Homemaker 35 11.7 79.7 

Service industry 51 17.0 96.7 

None (including retired) 10 3.3 100.0 

Current resi-

dence 

Northern Taiwan 153 51.0 51.0 

Central Taiwan 39 13.0 64.0 

Southern Taiwan 62 20.7 84.7 

Eastern Taiwan 25 8.3 93.0 

Offshore islands  21 7.0 100.0 

Frequency 

of participa-

tion 

1 time 140 46.7 46.7 

2 times 64 21.3 68.0 

3 times (including) and 

more  
96 32.0 100.0 

 

4.2. Measurement Model 

Although the Likelihood ratio χ2 of 195.83* reached the significant level for the measurement 

model, the standard values of the model fit were achieved for GFI (0.96), AGFI (0.94), CFI (0.98), NFI 

(0.96), and RMSEA (0.06), which indicates that the observation matrix and model estimation matrix 

of the measurement model had a good fit. Therefore, the measurement results of the reliability and 

validity analysis were further explored. 

This study used internal consistency analysis, construct reliability, and average variance ex-

tracted to test the reliability of the scale. Cronbach's α coefficient, which is an index to judge the 

internal consistency of the scale for environmental knowledge, environmental sensitivity, destination 

social responsibility, and environmentally responsible behaviors, ranged from 0.90 to 0.93, indicating 

good internal consistency [42]. The construct reliability of the four potential variables ranged from 

0.91 to 0.93, indicating the presence of a high degree of intercorrelation among the variables [42]. The 

values of the average variance extracted for environmental knowledge (0.71), environmental sensi-

tivity (0.78), destination social responsibility (0.78), and environmentally responsible behaviors (0.73) 

were all higher than 0.50, indicating that more than 50% of the variance explained by each variable 

came from the variable itself [42]. Moreover, convergent validity and discriminant validity are the 

bases for testing the validity of the scale. Hwang [42] suggested that the factor loadings of the ob-

served variables should be used to determine convergent validity, and that factor loadings above 0.50 

and reaching significant levels indicate that the observed variables are effective in reflecting the po-

tential variables. In this study, the factor loadings (0.71-0.95) for all observed variables of environ-

mental knowledge, environmental sensitivity, destination social responsibility, and environmentally 

responsible behaviors were above 0.50 (Table 2), which is significant, and indicates good convergent 

validity. Overall, the scale had good reliability, as shown in Table 3. 
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Table 3 Reliability and Validity Analysis of the Measurement Model 

Potential varia-

bles  

Observed 

variables  

Factor load-

ings Cronbach‘s 

alpha 

Construct 

reliability  

Average 

variance ex-

tracted  

Environmental 

knowledge 

EK 1 0.91 

0.91 0.92 0.71 

EK 2 0.85 

EK 3 0.92 

EK 4 0.81 

EK 8 0.71 

Environmental 

sensitivity 

ES 1 0.94 

0.90 0.91 0.78 ES 2 0.77 

ES 3 0.94 

Destination so-

cial responsibil-

ity 

DSR1 0.90 

0.93 0.93 0.78 
DSR2 0.92 

DSR3 0.86 

DSR5 0.86 

Environmen-

tally responsible 

behavior 

ERB1 0.95 

0.91 0.91 0.73 
ERB3 0.88 

ERB4 0.84 

ERB7 0.74 

*p<0.05; EK= environmental knowledge; ES= environmental sensitivity; DSR= destination social re-

sponsibility; ERB= environmentally responsible behaviour 

 

4.3. Structural Model Analysis 

A large number of samples in this study led to the expansion of the model chi-square, which 

affected the model fit; therefore, Bollen-Stine p-value correction was applied to correct and modify 

the chi-square value of the model [43]. Finally, except for the Likelihood ratio χ2 (195.83*) of the in‐

dicator of the overall model fit of this study, GFI (0.96,0.94), CFI (0.98,0.96), NFI (0.96), and RMSEA 

(0.06) all reached the standard of model fit. 

The results of the structural model analysis show that C-A-B MODEL can effectively explain the 

relationship between environmental knowledge, destination social responsibility, and environmen-

tally responsible behaviors of volunteer scuba divers. Environmental knowledge had a significant 

impact on destination social responsibility (β=0.86*;*p<0.05). Destination social responsibility had a 

significant effect on environmentally responsible behaviors (β=0.56*;*p<0.05). However, environmen‐

tal knowledge had no significant effect on environmentally responsible behaviors (β=0.25; p>0.05). 

Furthermore, environmental knowledge had a significant indirect effect on environmentally respon-

sible behaviors through destination social responsibility (β=0.48; *p<0.05). While destination social 

responsibility had complete mediation; unexpectedly, environmental sensitivity had no significant 

effect on destination social responsibility (β=0.19; p>0.05) or environmentally responsible behaviors 

(β=0.19; p>0.05). The overall model can explain 69.0% of the environmentally responsible behaviors 

of volunteer scuba divers. 

 

4.4. Mediating Effect 

In order to analyze the mediating effect of the first-time and repeat volunteers in this study 

model, volunteers who participated only once were set as first-time volunteers (n=140), while volun-

teers who participated two or three times and more were set as repeat volunteers (=160). The results 
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of the mediating analysis (Table 4) show that first-time and repeat volunteers had a significant medi-

ating effect in the causal relationship between environmental knowledge and environmentally re-

sponsible behaviors (z-score=-1.88*; p>0.05), and environmental sensitivity and environmentally re-

sponsible behaviors (z-score=-2.59*; p>0.05). While first-time volunteers reached a significant level in 

the relationship between environmental knowledge and environmentally responsible behaviors, 

there was no significant relationship for repeat volunteers. There was a significant causal relationship 

between environmental sensitivity and environmentally responsible behaviors of repeat volunteers, 

while no significant causal relationship was found for the first-time volunteers. 

 

Table 4 Mediating Effect Analysis 

Mediating 

variable 

Causal relationship First-time (β 

value) 

Repeat (β 

value) 
z-score 

First-time & 

repeat vol-

unteers 

Environmental knowledge-> 

Destination social responsi-

bility 

0.78* 0.92* 0.86 

Environmental sensitivity-> 

Destination social responsi-

bility 

0.25* 0.17 -0.55 

Environmental knowledge-> 

Environmentally responsible 

behaviors 

0.45* -0.04 -1.88* 

Environmental sensitivity-> 

Environmentally responsible 

behaviors 

0.01 0.43* 2.59* 

Destination social responsi-

bility-> Environmentally re-

sponsible behaviors 

0.67* 0.58* -0.42 

            *p<0.05 
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Figure 2 Results of Environmentally Responsible Behavior Analysis for Volunteer Scuba Divers 

 

 

5. Discussion and Conclusion 

5.1. Discussion 

This study applied the C-A-B model to validate the relationship between environmental 

knowledge, environmental sensitivity, destination social responsibility, and environmentally respon-

sible behaviors among volunteer scuba divers, and explored the moderating effects of first-time and 

repeat volunteers. Despite the rigorous quantitative research design, this study had several research 

limitations. First, this study was conducted on Taiwan's volunteer scuba divers; other types of vol-

unteers and volunteers from other countries were not included in the scope of this study, thus, the 

inferences from this study are only applicable to the status quo of Taiwan's volunteer scuba divers. 

It is suggested that future studies should be conducted on different types of volunteers, such as land-

based environmental volunteers, and volunteers from different countries, such as Western countries 

and Southeast Asian countries, to examine the results and validity of the model. Second, the variance 

explained by the overall model in this study was 69.0%, and environmental sensitivity showed no 

significant relationship with destination social responsibility or environmentally responsible behav-

iors. Therefore, future studies should include other potentially important unidentified influences, in 

order to add other potential variables for validation. Third, this study was a quantitative study de-

sign, which can only statistically examine the causal relationships in the model but cannot further 

explain the reasons behind the causal relationships. Thus, it is suggested that a qualitative approach 

can be used in the future to render the results more comprehensive and complete. 

This study found that the rich environmental knowledge of volunteer scuba divers would help 

to increase their destination sense of responsibility, and thus, induce environmentally responsible 

behaviors. According to the concept of the C-A-B model, volunteers' environment knowledge leads 

to feelings of destination responsibility and behaviors that protect the marine environment [25]. Thus, 

the results of this study are consistent with the results of other studies related to environmental 

knowledge and environmentally responsible behaviors [31]. Environmental protection is an im-

portant part of environmental knowledge. Thus, when volunteers are educated about the environ-

ment, this education tends to put environmental protection awareness into their minds, which gives 

them a sense of mission and responsibility to protect the marine environment and eventually leads 

to behaviors that protect the natural environment [30]. Environmental education is an important tool 

to promote awareness of the environment and a catalyst for environmentally responsible behaviors. 
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When volunteers understand that environmental protection is more than maintaining the environ-

ment and ecology, meaning it is relevant to the environments in their daily lives, the sense of respon-

sibility for environmental protection will grow and turn into practical actions [32]. Therefore, in ad-

dition to diving skills and safety advocacy, environmental education is an essential part of the train-

ing for volunteer scuba divers. A wealth of environmental knowledge helps volunteers evoke desti-

nation social responsibility, which in turn leads to environmentally responsible behaviors. 

Surprisingly, the environmental sensitivity of volunteer scuba divers exhibited no significant 

effect toward destination social responsibility or environmentally responsible behaviors, which is 

different from the findings of related studies [12, 44]. However, the results of this study do not mean 

a lack of empathy and concern for the marine environment among volunteer scuba divers, or a lack 

of marine destination responsibility and environmentally responsible behaviors, instead, other fac-

tors contribute to this causal outcome. The mediating analysis of first-time and repeat volunteers 

clearly showed that environmental sensitivity had a significant effect on environmentally responsible 

behaviors for repeat volunteers, but no significant effect for first-time volunteers, which is because 

first-time volunteers have less experience and involvement in activities than repeat volunteers, thus, 

it is difficult for them to empathize with the unfamiliar marine environment and develop a sense of 

responsibility and positive behaviors [19]. Furthermore, environmental sensitivity is based on form-

ative experiences [12], and because first-time volunteers are significantly less experienced than repeat 

volunteers, it is difficult for them to perceive the marine environment with empathy. Therefore, the 

level of experience and commitment of first-time volunteers is what determines whether their envi-

ronmental sensitivity will induce environmentally responsible behaviors. Thus, how to transform the 

role of first-time volunteers into repeat volunteers is an important issue for organizational managers. 

Self-fulfillment and achievement are two important intrinsic motivators for volunteers [45-46]. While 

recruiting volunteer scuba divers, managers may also develop intrinsic rewards, such as volunteer 

of the month, quarter, and year, to keep them engaged in volunteer activities and increase their con-

cern for the environment. 

Furthermore, there was a significant mediating effect of first-time and repeat volunteers on en-

vironmental knowledge and environmentally responsible behaviors. First-time volunteers' environ-

mental knowledge had a significant effect on environmentally responsible behaviors, while repeat 

volunteers did not, and this result is the opposite of the causal relationship between environmental 

sensitivity and environmentally responsible behaviors. The pre-trip education and experiences of 

first-time volunteers in environmental activities are the most profound [18] and provide them with a 

deep knowledge of the mission of marine environmental protection, which strengthens the possibil-

ity of performing environmentally responsible behaviors. However, as environmental knowledge 

has become part of repeat volunteers’ daily lives, and they even consider environmentally responsi-

ble behaviors toward the ocean as their own mission, their determination to protect marine environ-

ments is stronger than that of first-time volunteers. Therefore, strengthening the pre-trip education 

training for first-time volunteers, especially the part about environmental education, will help them 

to commit to environmentally responsible behaviors to the ocean. 

 

5.2. Conclusion 

This study confirmed that the C-A-B model can effectively explain some of the environmentally 

responsible behaviors of volunteer scuba divers. In terms of the overall model, environmental 

knowledge and destination social responsibility were important variables that influenced environ-

mentally responsible behaviors, and destination social responsibility was a fully mediating variable 

between environmental knowledge and environmentally responsible behaviors. Surprisingly, envi-

ronmental sensitivity had no significant effect on destination social responsibility or environmentally 

responsible behaviors. Furthermore, first-time and repeat volunteers had a significant mediating ef-

fect on the causal relationship between environmental knowledge and environmentally responsible 

behaviors, as well as between environmental sensitivity and environmentally responsible behaviors. 
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Therefore, the level of experience and commitment of volunteer scuba divers can be considered as 

the determinants of environmentally responsible behaviors. 
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