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Abstract

:

Coach drivers are integral to the coach tourism industry. However, they are susceptible to job stress in the tourism context. Few studies address this problem from a job stress theory and tourism scenario. This study, thus, examines the network relationships between criteria and proposes a physical and workable improvement plan. A novel DEMATEL-based ANP and VIKOR (DANP-V) model is used to examine the job stress criteria based on the transaction stress framework in the tourist coach context of Taiwan. The expert survey produced useful results. The influential network relation map (INRM) illustrates the sequence of improvement is job stressors, cognitive coping strategies, and stress outcomes. The gap values of the modified VIKOR suggest the first priority to reach the aspired level is reducing stress outcomes. However, teaching active action as a strategy to cope with job stress is a long-term goal. These results are formulated into an action plan and can be easily indexed and followed. The findings have practical implications for decision-makers and coach drivers and may contribute to coach driver job-related stress management, ultimately, helping the sustainability of coach tourism.
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1. Introduction


Coach drivers are the soul of the coach tourism industry. They are significant and responsible for the safety of coach tour travelers [1,2,3], thus, crucial to sustainable coach tourism. Nevertheless, coach drivers have been accused of being responsible for a series of deadly accidents in Taiwan. These fatal driver-made accidents had a great impact on the coach tourism industry. It has been reported that the fatal accidents occurred as a result of human error, most notably, driving while fatigued, rushing to the next stop, or altered mental status [1,4,5] (see Table 1). The existing literature indicates that job stress may affect an individual’s overall well-being and possibly makes an individual exhausted, causing errors in daily life and work [6,7].



The issue has drawn the attention of Taiwanese governments. Improvements are rapidly implemented but mainly involve the modification of regulations (e.g., limiting driving hours, implementing bus safety checklists, instituting on-the-road training) in the aftermath. However, the mental state of drivers cannot be regulated. In the competitive travel-transportation field of coach tourism, coach drivers are far more commercially sensitive and susceptible to job stress than common professional drivers [1,4]. To prevent coach accidents, job stress cannot be neglected. Particularly, “how” job stress is perceived and addressed by the drivers. From the transaction stress perspective, the causes of stress, cognitive coping appraisal, and stress outcomes are parts of a constant relational process [8]. Cognition will influence whether a person will experience a situation as stressful [7]. Additionally, coach driver job-related stress is inherently complicated and involves multiple factors. A multi-variant methodology should be used in the research consideration, as well [2].



Previous publications have largely concerned general professional drivers and aberrant driving behavior [5]. Some have targeted coach drivers by examining job stressors [2,4,9] or linking them to tourism or transportation [2,4,10,11,12], but they have lacked an examination of cognitive coping. Recently, a multiple regression analysis by Liu and Huang [1] and a partial least squares (PLS) regression model by Liu et al. [3] both indicated that cognitive coping strategies were found mediating the job-related stress outcomes for coach drivers. Nevertheless, the results did not go further to address the more complicated relationships between variables beyond such a linear relationship. Nor were they able to provide strategies that are feasible to execute.



This research was motivated by the gaps in the literature cited above and used the empirical case of Taiwan to (1) examine the job-related stress of coach drivers from the transaction stress perspective, (2) understand the relationships between stressors, cognitive appraisal, and stress outcomes; (3) use a multivariate method to manage the complicated feedback in the relationships between these stress variables; and (4) propose a constructive improvement plan to help coach drivers and authorities better manage coach driver job-related stress for a sustainable coach tourism industry.



Corresponding to these purposes, the theoretical framework and methodological design of coach driver job stress were established. First, the evaluation system for coach driver job-related stress was established based on transaction stress theory. Then, the novel DEMATEL-based ANP and VIKOR (DANP-V) model was used to identify the influential relationships between criteria and the gaps between the actual and the desired levels. The DANP-V is a robot combination technique in multiple-criteria decision-making (MCDM). It is superior when analyzing complicated problems and relationships beyond the linear relationship [13].



The remainder of this paper is organized as follows. In the next section, the existing literature regarding coach drivers in Taiwan, stress theory, coach driver job-related stress, and the DANP-V model are reviewed. In Section 3, a novel DANP-V model evaluation system is created. In Section 4, an empirical case for a plan for relieving coach driver job-related stress is illustrated to show the usefulness of the proposed model. Finally, conclusions are presented in Section 5.




2. Literature Review


2.1. Coach Driver and Coach Tourism in Taiwan


A coach refers to a bus used for transporting people or contracted to continually transport attendees between facilities during a certain time period [14]. These buses are used for sightseeing and a mix of private hire bookings, express connections, and tour management. With the superiority of high mobility and rapid changes in location, a coach package tour is an effective way for travelers to visit the largest number of sites on a trip of a given duration [15,16]. It allows tourists to see as much as possible within a short period of time [17,18]. In this context, coach tourism is a form of package tour whereby tour operators or wholesalers bundle transport, accommodation, and other components into a product that is sold to tourists, mostly through travel agents [10]. The coach tour can be of many varieties, such as short escape, day excursions, extended coach holidays, and long-distance coaching.



Based upon the definitions above, a coach driver can be identified as the driver hired to transport and serve tourists and conduct the coach tour in the context of coach tourism. In Taiwanese coach tourism, a coach driver is different from a normal bus driver because the job requires the driver to engage in specific job functions, including (1) to drive and serve a group of tourists for a period of time, most often for long-distance coach holidays; (2) to do chores, and please and protect tourists; (3) to work with a Taiwanese tour guide or tour leader (e.g., requirement specific for the group package tour (GPT) of mainland China) throughout the journey; (4) to be away from home, office, and associates; (5) to be alert at all times, isolated behind the wheel, and charged with directing the journey most of the time; (6) to transport GPT after GPT during the high season and do nothing but wait for next one during the low season [1,2,5,9,19].



In this scenario of coach tourism, it is “the sequencing of events that culminate in the experience of stress” [20]. In addition to insufficient family interaction (long work hours, no paid leave, and long periods of absence from the home), Taiwanese coach drivers also suffer poor relationship bonds in the workplace. Their relationship with the coach company is typically shallow and unbounded. They are hired on contract by coach companies to support tour operators. Approximately 40% of drivers are independent coach owners who are licensed to a coach company just because of policy requirements [1]. In this circumstance, they suffer from unstable work, unpredictable income, and inadequate employment protection. Conflicts with supervisors are common in the area of rights and regulations. On the journey, drivers function not only as drivers but also as cleaners, porters, escorts, and technicians. However, these drivers are not covered by GPT-related insurance because they are not members of the GPT. Some arguments may also arise because of the demanding tourists and tip/commission sharing between coworkers, guides, and escorts. In sum, the drivers have lower social–economic status both on the journey and in the workplace [2,4].



Under such an imbalance between the person and the environment [21], coach drivers in Taiwan are susceptible to job-related stress [1,2,4]. A useful improvement scheme addressing this particular type of coach driver in the work environment of coach tourism is an urgent challenge for decision-makers.




2.2. Coach Driver Job Stressors and Stress Outcomes


The father of the concept of stress, Hans Selye, reports that stress is the non-specific response of the body to any demand made upon it [22]. Greenberg [23] defined it more precisely as stress is the physical, mental or emotional reaction resulting from an individual’s response to environmental tension, conflicts, pressure, and other stimuli. In this context, stress is ubiquitous in our lives, as any demand upon the body may cause stress [24]. Stress can be seen as having both positive and negative consequences for the individual. Too much stress causes physiological and psychological problems for individuals [25,26]. In common usage, stress is thus found at the negative end of the emotional spectrum.



Job stress is also known as work-related stress or occupational stress [24]. Cooper and Marshall [27] defined occupational stress as negative environmental factors or stressors (e.g., workload, role-related conflicts, role ambiguity, and poor working conditions) associated with a particular job. Smylie [28] defines the stressor as any physical, psychological, or cultural factor in an environment or any event which requires coping or adaptation. Greenberg [23] put it shortly: “An action or stimulus creating stress is a stressor.” The stressors can be inside and outside of work, varying among people and occupations [29].



A great number of stressors have been identified in the human service work environment. Few are related to the coach drivers’ stressors, but they are varied [1,2,4,9]. However, there are two things they have in common: the stressors of coach drivers are mainly related to family and the workplace. Liu and Huang [1] summarized these stressors in three aspects. (1) Interpersonal relationships: referring to the driver’s poor family and workplace interactions, including insufficient family interaction, family worries, little support from the family, disallowed leave, and conflicts with supervisors/co-workers. (2) Intrinsic nature of the job: referring to the stressful nature inherent to the job, such as receiving little respect, complying with tourist requests, arguing with guides and escorts, and changing company management and government regulations. (3) Itinerary pressure: referring to pressure to complete an itinerary, specifically in cases of traffic congestion (in scenic areas in particular), rushing to complete a tight schedule, and long work hours and insufficient breaks.



The existing literature remarks that work-related stress can lead to varying levels of psychological tension and frustration and, ultimately, to job withdrawal, increases in intended turnover, and the decline of the physical, mental, and emotional well-being of the workforce [25,26,30]. These stress-related outcomes can be extrapolated to the Taiwanese coach drivers, as well. Liu and Huang [1] summarize these outcomes as (1) physical and psychological fatigue, referring to physical and psychological responses to negative job stress, such as feeling dispirited before work, exhausted after work, or a lack of appetite, polyphagia, or digestion disorder and (2) turnover intent, referring to the intention to change company or profession.




2.3. Coach Drivers and Cognitive Coping Strategies


Referring to stress, appraisal is the process by which we decide whether or not we feel stressed [31,32]. Lazarus proposed that the appraisal process is the cognitive mediator of stress, between person and environment, in which cognitive activities, such as evaluative perceptions, thoughts, and inference, are used by a person to interpret and guide every adaptational interchange with the environment [33]. This transactional view regards cognitive appraisal as leading the experiencing of stress. The individual perception is thus concerned with the aspect that cognitive appraisal might influence either the individual’s perception of the situation or the way to cope with it [34]. Here, coping is considered in terms of a process. Coping encompasses the “constantly changing cognitive and behavioral efforts a person makes to manage specific external or internal demands that are appraised as taxing or exceeding the resources of the person” [35].



However, no consensus has been reached as to the coping categories [6]. Shinn et al. [36] proposed two categories of strategies (1) individual coping and (2) higher-level coping (social support and agency-supported strategies). Latack [37] developed three sorts of coping behavior: control, escape, and symptom-management. Lin et al. [38] found that Chinese coping methods to address job stress involved active action and passive avoidance. These typical Chinese coping strategies are used by Liu and Huang [1] in referring to coach driver job stress. They extracted coping strategies such as (1) mindset adjustment: referring to thinking about the stressful moment, including seeing things positively, doing one’s best, accepting the facts, and trying to relax; (2) gossip and complaint: referring to gossiping or complaining with associates, possibly chatting with peers or complaining with other drivers; and (3) active action: referring to the use of implicit confidence strategies to cope with the stressful encounters [30], such as seeking medical assistance or counseling or engaging in recreational activities.



Based upon the above, coach driver stress can be viewed as the product of a complex transaction between individual needs, resources, and coach tourism environmental demands and constraints. The interaction between stressors, cognitive coping strategies, and stress outcomes is assumed to be a relational process [6]. Hence, this framework based on a transactional view within the context of coach tourism seems most applicable to the complex problem of coach driver stress.




2.4. DANP-V Model and Coach Driver Job Stress


The term DANP-V model was first used by Zhu et al. [13] to define the combination method of the DANP approach and VIKOR. The model originated in an MCDM system, using the concepts of DEMATEL, ANP [39], and the modified VIKOR. MCDM considers multiple criteria at the same time and helps the decision-maker estimate the best case by sorting cases according to the criteria of each of the available cases. It is regarded as a superior compromise solution tool for decision-makers to solve problems with conflicting, complicated, and unpredictable criteria [40,41]. Generally, MCDM can be incorporated with a number of methods, such as DEMATEL, DEMATEL-based ANP (DANP), and the modified VIKOR [13,42,43].



The DEMATEL technique extends beyond the traditional analytical model. It is assumed that the criteria are independent, and hierarchical in the structure, releasing feedback effects simultaneously. These effects can be calculated using matrices based on mathematical theories. The result can also be converted into a visual map, the influential network relation map (INRM). The INRM can intelligently depict network relationships between criteria to show complex relationships between them in a coordinate space. Using these inter-effects, the DEMATEL can combine with Saaty’s ANP [39] to calculate the influential weights of each criterion. This combination is called DANP, deriving the influence weight of criteria based on the DEMATEL procedure [41]. Additionally, these influential weights enable the modified VIKOR method to calculate more efficiently the gap between the actual and the aspirational level [44,45,46]. DANP is an intelligent joint-method for the DANP-V model.



The original VIKOR is a compromise solution method for ranking [47]. Traditional VIKOR uses only the basic maximum–minimum concept, the positive-ideal point, and the negative-ideal point [48,49,50]. This method is often described as “picking the best apple among a barrel of rotten apples”. Addressing this drawback, the modified VIKOR starts by setting the aspiration level and the worst level in the normalized performance matrix of each alternative for each criterion. By setting this benchmark for the best (aspirational level) choice, the mean group utility based on the sum of all individual regret (i.e., average overall performance gaps and those for each dimension and for each criterion) and the maximum regret (i.e., the maximum gap), an individual criterion can be more precisely calculated. Then, each dimension of the criteria can be obtained for priority improvement based on the weights derived by the DANP. This modified VIKOR is efficient in avoiding “choosing the best among inferior choices/options/alternatives” [13,41,42,46].



From the discussion above, it can be concluded that a novel DANP-V model combined with DEMATEL, DANP, and the modified VIKOR is a comprehensive technique and is especially useful in tackling the complicated problems related to improvement strategies. For this study, the approach allowed the achievement of the research purpose by (1) using DEMATEL to clarify the interrelated criteria of the relationships associated with coach driver job-related stress; (2) using DANP to calculate influence weights of these job stress criteria; (3) using the modified VIKOR to evaluate the performance of each criterion of job stress; and (4) being a comprehensive method which can address stress constants, such as stressors, coping strategies, and stress outcomes in this study as a whole. Thus, this research could produce concrete schemes to improve coach driver job stress (see Figure 1 and Figure 2).





3. Methodology


3.1. Building an Evaluation System for a Coach Driver Job Stress


The DNAP-V model originates from the MCDM technique. Building a multiple criteria evaluation system in a hierarchy layout is the first step [13]. Based on the literature review in Section 2, a coach driver evaluation system including three dimensions and eight criteria with 26 items within the context of coach tourism was established, see Table 2. Based on Liu and Huang [1], overall wording was edited for precise expression in accordance with the real world. For instance, in the criterion “interpersonal relationship”, the item “no achievement as driver” has been changed to “feeling lonely and helpless” as it more accurately describes the consequence of poor interpersonal interactions. The expert group was composed of two drivers, two academics, and one authority. The α values were larger than 0.812, showing a strong consensus between the experts.




3.2. Sampling and Data Collection


A pilot test of the measurement was conducted with a group of 30 experts (10 coach drivers, five authorities, five Independent Tour Operators, and 10 academics). The result showed that the values of Cronbach’s α were all greater than 0.68 (respectively, in dimension order: 0.816, 0.683, 0.781), indicating the reliability of the instrument [51] (see Table 2). Subsequently, the questionnaire was distributed to The National Joint Association of Tourist Buses. This study used a representative sampling strategy to make inferences regarding a population [52]. In accordance with the coach driver definition (in Section 2.1), the sampled experts also met the additional requirements: (1) transporting GPTs for a period of time, (2) 10 years or more of experience in coach tourism, and (3) being a guild correspondent. They were randomly selected from the correspondent member list, and 24 were available during the interview period. Each interview (face-to-face) was approximately 30 minutes in duration. The consistency test showed significant confidence at 96.66% (larger than 95%), indicating a strong consensus between the experts (the gap error was 0.34%).




3.3. Research Procedure


In this study, the research procedure of the DANP-V model was divided into three phases (see Figure 1). In the first phase, the INRM of the dimensions and criteria was developed [13]. The purpose here was to clarify the mutual influence among the criteria of coach driver job stress. Through the questionnaire interview, the opinion of experts was collected (from 0, no influence, to 4, extreme influence) and integrated into the initial matrix using the method of the pairwise comparison (see Table A1). Subsequently, the DEMATEL technique was used to calculate the relation matrix of the total influence of dimensions (TD) and criteria (TC) (see Table A2, Table A3 and Table A4). The INRM could thus be obtained (see Appendix A1).



In the second phase, the DANP technique (see Appendix A2) was used to develop the relation matrix of total influence from the first phase into influential weights (IWs) or global weights of the criteria (vector) using the basic concept of the operation process of ANP. The IWs were obtained by multiplying the Weighted Supermatrix Wα itself till convergence (see Table A5 and Table A6). The purpose was to distinguish the priority order based on the influence degree for VIKOR calculations.



In the third phase, the modified VIKOR method (see Appendix A3) was used to identify the gap between the actual and the aspiration level of each criterion. Criteria with smaller gaps were closer to the aspired level and larger gaps were farther from it [41]. According to these gap values, the improvement plan could be created and used to help manage coach driver job stress.





4. Empirical Case Analysis for Coach Driver Job Stress


This section assesses overall coach driver job stress to propose strategies for managing coach driver job stress using an empirical case of expert coach drivers in Taiwan. The data collected from these expert drivers were analyzed by the DANP-V model (see Appendix A). The results are presented in models that are useful for decision-making.



4.1. Research Problems


As mentioned above, coach tourism plays an important role in the Taiwanese tourism industry, including both inbound and domestic tours. With high mobility to destinations, coach tours are suitable for the island geography of Taiwan. Local tour operators thus bundle the GPTs and contract with coach companies [19]. However, fatal coach accidents have occurred in consecutive years, which has had a negative impact on the tourism industry and caused a huge social–economic cost on society (see Table 1). Many regulations, policies, and training programs were issued in an attempt to regulate driver behavior (such as laws promulgated by the Directorate General of Highway, MOC [53]). These changes have not stopped the fatal accidents from occurring in subsequent years, such as in 2016 and 2017. A number of studies point out that these accidents are mostly related to human error caused by job stress [1,2,4,9]. However, the question of “what to do and how” to help manage coach driver job stress effectively remains unanswered. A study that is able to tackle the relationships between job stress variables beyond the linear relationships to produce a physical action plan in response to the question is necessary.




4.2. Results


For the empirical case study, the dimensions and criteria of influence were calculated and illustrated using an INRM (see Appendix A1). The INRM (Figure 2) illustrates the structure of interactions regarding the stress process of coach drivers. Stress outcomes (D3) were influenced by job stressors (D1) and cognitive coping strategies (D2), whereas cognitive coping strategies (D2) were influenced by job stressors (D1). Obviously, the most influenced dimension was stress outcomes (D3); in contrast, the most influencing one is job stressors (D1). This network relationship pinpointed an improving sequence: D1–D2–D3. The efforts via network influence power would double up the effect on the influenced dimension(s). The same influence effects were found in the criteria as well. For instance, in job stressors (D1), according to influence values, the order could be sequenced as job intrinsic nature (C12), interpersonal relationships (C11), and itinerary pressure (C13). Similarly, in the cognitive coping strategies (D2), the influencing effect could be ordered as mindset adjustment (C21), active action (C23), and gossip and complain (C22). Then, in the stress outcomes (D3), the order could be sequenced as turnover intention (C32) and physical/psychological fatigue (C31). These orders imply the improvement priority.



Moreover, the gap values calculated by the modified VIKOR (see Appendix A3) showed the achievable degree to the aspired level (from low to high) (Table 3). On average, the performance scored 7.003 (to 10), and the gap to aspiration level was 0.300 (to 0). In the dimensions, this result showed that the stress outcomes (D3) had the smallest gap value, followed by cognitive coping strategies (D2) and job stressors (D1). To reach the aspired level, the achievement priority could be sequenced as D3–D2–D1. In the criteria, turnover intention (C32) had the smallest gap, followed by mind adjustment (C21) and physical/psychological fatigue (C31). Notably, the largest gap value was seen in active action (C23) with 0.418, followed by itinerary pressure (C13) and job intrinsic nature (C12), indicating that these were the most unachievable criteria.




4.3. Discussions


Based upon the analysis above, a complex relationship between the criteria of coach driver job stress was unraveled by the DANP-V model. The INRM (Figure 2) illustrates a network–subnetwork relationship between dimensions, inside dimensions, and between criteria, with direct–indirect influence. It allows us to figure out influential network relations beyond a linear relationship (e.g., the multiple regression analysis [1] or partial least squares (PLS) regression model [3]).



Moreover, the modified VIKOR analyzed the gap distance of each criterion to the optimal level. It is a novel finding in similar researches (e.g., [1,2,3,4]). On average, job stressors (D1) had larger gaps, reflecting real and profound worries existing in coach driver’s workplace. Worse still, the deduction of Chinese mainland tourist arrivals has brought a severe impact on coach tourism since 2016. The majority of the drivers (32.9 %) had the meager monthly income of 1000–1300 USD and worked 12 h or more per day [3], along with uncertain employment due to lacking tourists to transport [54].



Therefore, this empirical result supports the transaction stress theory [33,55] using an INRM. With the meaningful implications, it can thus serve to solve the problem of current job stress with tentative insights both in theoretical and practical fields.




4.4. Implications


From the DANP-V model result, the implications emerge and suggest useful managerial revelations for decision-makers. It could be further sum up as improvement schemes for executive actions.



4.4.1. Theoretical Implications


In the INRM (Figure 2), the mediator effects existing in the influential process could be seen: job stressors via cognitive coping strategies to stress outcomes. In the meantime, the map illustrates more direct influential relationships of dimensions: (1) from job stressors to cognitive coping strategies, (2) from job stressors to stress outcomes, and (3) from cognitive coping strategies to stress outcomes. Similar relationships are also depicted in the subnetwork relationship between the criteria depicted in each dimension. These relationships are holistic and individual and coexist in the coordinate space with network and subnetwork systems. These findings may be useful in deepening the transaction stress theory using network relation structure and in facilitating further research.




4.4.2. Managerial Implications


First, the improvement plan can start with influential network effects. According to the INRM (Figure 2), the most influential dimension/criterion is job stressors (D1) and job intrinsic nature (C12). It can be interpreted that coach drivers recognize that job stressors must come first, in particularly job-intrinsic-nature-related stressors. This finding is consistent with previous research that has suggested coach driver job intrinsic nature (e.g., low socio-economic status, changing company management system/government regulations) should be improved to address driver rights and protections [1,2,3,4]. Specifically, it is necessary to regulate the coach-owner drivers (approximately 40%) who are just licensed to a coach company to fulfill requirements. For the well-being of individual drivers and the sector as a whole, the authorities should bear this in mind [56]. The INRM points out that the efforts in this direction will produce network effects on the remaining dimensions/criteria and will spontaneously resolve multiple issues. Hence, we suggest eliminating the job stressors as the first priority to prevent coach driver job stress.



Additionally, mind adjustment (C21) is confirmed to have a more influential effect on the other criteria in the cognitive coping strategies (D2). The finding is supported because passive avoidance would worsen the negative impact of stress. Positive thinking would bring out active action in the problem-focused approach [38,39]. In addition, more attention should be given to turnover intent (C32) which is more influential than physical/psychological fatigue (C31) in stress outcomes (D3). This finding suggests changing drivers’ turnover intent first, then the relevant effects would extend to reduce their physical/psychological fatigue.



Moreover, the gap values of the modified VIKOR convey the significant methods to reach the aspired levels (Table 3). In dimensions, the most achievable one should be stress outcomes (D3), with the smallest gap between the actual and the aspired level. This is reconfirmed by its well-performing criteria, turnover intention (C32) (with the smallest gap) and physical/psychological fatigue (C31) (the second smallest gap). In the real world, most of the drivers are devoted and reluctant to withdraw from the tourist transportation profession [19]. This may be because coach driving is the only profession for them [19], or they made a mind adjustment (C21) (second smallest gap). A slightly improved work environment is enough to make them stay. They understand that the job stressor (D1) (dimension of the largest gap) is unlikely to reach their desired level in a short time. Hence, we suggest reducing the stress outcomes as the first priority to reach the aspired level of job stress.



Finally, the most unachievable criterion is active action (C23) with the largest gap value of 0.418, implying it could not be neglected for a long term goal. The lack of using higher-level coping strategies, such as social support and agency-supported strategies [36] or symptom management [37] threatens the adaptations of current drivers. Similar to the issue of drivers’ rights and obligations, these strategies have not been taught or discussed in the training/educational package [1,53]. The driver suspected of starting the coach fire killing all the passengers in 2017 (Table 1) may be the victim of such helplessness. However, no active action has been advised for coach drivers. Kompier [26] suggested that the elimination of stressors (the primary prevention) and increase coping capacity (the secondary prevention) are workplace-oriented. The tertiary prevention should be person-oriented, concerning treatment activities directed to individuals, such as counseling. Hence, we suggest teaching coach drivers active action to cope with job stress as a long term strategy.



Given these empirical findings, more suggestions can be summarized and demonstrated for what to do/how to help (see Table 4). These solutions are formulated for improving coach driver job stress to ultimately sustain the coach tourism industry. They can be unique and integral and simply indexed. For instance, to improve the job stressors (D1), the priority is C12–C11–C13. The action plan should start with the job intrinsic nature. The influential network effects are assumed to extend to interpersonal relationships and itinerary pressure spontaneously and make the improvement more effectively. More concrete schemes can be produced by employing this approach to yield twice the result with half the effort.






5. Conclusions


The empirical test of our approach was conducted using a case study of Taiwanese expert drivers within the context of coach tourism. The result illustrated the usefulness of the DANP-V approach in dealing with complex job stress and suggested meaningful implications (Table 4). Thus, our study may be superior in (1) developing the INRM, which is able to depict holistic and individual interactions beyond a linear relationship, (2) using the gap values to more precisely select the best option among the bests, and (3) using the Excel program, which is more straightforward and simpler than a traditional computation package (see Appendix A and Appendix B).



This research was intended to contribute to (1) establishing a theoretical framework addressing coach driver job stress, (2) demonstrating the novel tool of DANP-V models for examining complicated feedback and relationships between coach driver job-related stress variables, (3) proposing useful stress-relief strategies specifically for coach drivers, and (4) ultimately, helping to manage coach driver job-related stress and sustain the coach tourism industry.



However, there are some limitations to the research. First, the measurement scale developed in this study may not have the generalizability for cross-industry/country application because it is industry-specific and captures a narrow domain by definition in the case of Taiwan. Second, the content and focus of the present study have been essentially driver-oriented. A comparison between management staff and officials would have deepened the discussion. Finally, further research is needed in the field to develop a more elaborate multi-criteria structure that incorporates both large management samples and official samples.
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Appendix A. Research Steps


The DANP-V model was proposed by Tzeng et al. [13,41], including three techniques: the DEMATEL, the DANP, and the modified VIKOR. Thus, the process is divided into three steps as follows [13].



Appendix A1. DEMATEL Technique


Step 1: Establish the direct influence relation matrix  E . Data is obtained using the questionnaire with a scale ranging from 0, no influence, to 4, extreme influence. The pairwise comparison method is used to evaluate the degree of influence of the criteria, showing the degree each criterion i affects each criterion j. This matrix must be a n × n nonnegative matrix. According to the results from H experts, the direct influence relation matrix  E  is shown in Equation (A1), and the direct influence relation matrix from all experts is    E h  =   [  e  i j  h  ]   n × n   ,     h = 1 , 2 , … , H ,   where    E 1  , … ,  E h  , … ,  E H   .


  E =  [       e  11      ⋯     e  1 j      ⋯     e  1 n        ⋮      ⋮      ⋮       e  i 1      ⋯     e  i j      ⋯     e  i n        ⋮      ⋮      ⋮       e  n 1      ⋯     e  n j      ⋯     e  n n        ]   



(A1)







Step 2: Constitute the average direct influence relation matrix  D . The average scores of the H experts are    d  i j   =  1 H    ∑  h = 1  H    e  i j  h     . The average matrix is called the average direct influence relation matrix D. The matrix D represents the degree of influence that one criterion exerts on another and the degree of influence that the criterion receives from another, as shown in Equation (A2):


  D =  [       d  11      ⋯     d  1 j      ⋯     d  1 n        ⋮      ⋮      ⋮       d  i 1      ⋯     d  i j      ⋯     d  i n        ⋮      ⋮      ⋮       d  n 1      ⋯     d  n j      ⋯     d  n n        ]  .  



(A2)







Step 3: Examine consensus. The value of consensus can be estimated by Equation (A3), which represents the level of experts’ consensus. The threshold of the average gap ratio is 5%, implying a confidence level above 95%. Conversely, if an unstable system is obtained, the first phase should be implemented again to verify whether data collection is correct or the number of experts is sufficient.


  Average   gap − ratio   inconsensus   ( % ) =  1  n ( n − 1 )     ∑  i = 1  n     ∑  j = 1  n    (   |   d  i j  H  −  d  i j   H − 1    |  /  d  i j  H   )      × 100 %  



(A3)







Step 4: Formulate the normalized average direct influence relation matrix  N . The normalized average direct influence relation matrix  N  is acquired by normalizing the matrix D. The matrix N is easily derived from Equations (A4) and (A5), in which all principal diagonal criteria are equal to 0.


  N = b ⋅ D  



(A4)






  b = min  {   1    max   1 ≤ i ≤ n     ∑  j = 1  n    d  i j       ,  1    max   1 ≤ j ≤ n     ∑  i = 1  n    d  i j        }  .  



(A5)







Step 5: Construct the total influence relation matrix  T . A continuous decrease of the indirect effects of problems moves with the powers of the matrix  N , e.g.,    N 2  , … ,  N ∞  ,   and     lim   q → ∞    N q  =   [ 0 ]   n × n   ,   for     lim   q → ∞   ( I + N +  N 2  + … +  N q  ) =   ( I − N )   − 1    , where  I  is a   n × n   unit matrix. The total influence relation matrix T is a   n × n   matrix and is defined by   T =    [   t  i j    ]    n × n   ,   i , j = 1 ,   2 ,   … ,   n  , as shown in Equation (A6).


      T = N +  N 2  + … +  N q  = N ( I + N  +   N 2  + … +  N  q − 1   ) = N ( I + N  +   N 2  + … +  N  q − 1   ) ( I − N )   ( I − N )   − 1         = N   ( I − N )   − 1   ,     when     lim   q → ∞    N q  =   [ 0 ]   n × n        



(A6)







Step 6: Obtain INRM. The total influence relation matrix  T  of INRM can be acquired using Equations (A7) and (A8) to generate each row sum and column sum in the matrix  T .


  o =   (  o i  )   n × 1   =    [    ∑  j = 1  n    t  i j      ]    n × 1   = (  o 1  , … ,  o i  , … ,  o n  )  



(A7)






  r =   (  r i  )   n × 1   =   (  r j   ) ′    1 × n   =    [    ∑  i = 1  n    t  i j      ]   ′     1 × n   = (  r 1  , … ,  r j  , … ,  r n   ) ′  ,  



(A8)




where    o i    is the sum of a row in the total influence relation matrix  T , which represents the total effects (both direct and indirect) of criterion/perspective i on all other criteria/perspectives      [    ∑  j = 1  n    t  i j      ]    n × 1    . Similarly,    r j    is the column sum in the total influence relation matrix  T , which represents the total effects (both direct and indirect) of criterion/perspective j received from all other criteria/perspectives      [    ∑  i = 1  n    t  i j      ]   ′     1 × n    .   (  o i  +  r i  )   provides an index of the strength of the total influences given and received. That is,   (  o i  +  r i  )   indicates the degree of importance of the criterion/perspective i in the system. In addition,   (  o i  −  r i  )   provides an index of the degree of the cause of the total influence. If   (  o i  −  r i  )   is positive, then criterion/perspective i is a net causer, and if   (  o i  −  r i  )   is negative, then criterion/perspective i is a net receiver.



Step 7: Construct the total influence relation matrix of criteria    T C    and dimensions    T D   . The total influence relation matrix of criteria    T C    from each dimension, with different degrees of influence relation for the criteria, is shown in Equation (A9), where     ∑  j = 1  m    m j  = n    ,   m < n  , and    T c  i j     as a    m i  ×  m j    matrix.


 [image: Sustainability 12 03690 i001]



(A9)




where    D m    is the mth cluster;    c  m m     is the mth criterion in the mth dimension; and    T C  i j     is a submatrix of the influence relation for the criteria from a comparison of the ith dimension with the jth dimension. In addition, if the ith dimension has no influence on the jth dimension, submatrix    T C  i j   =  [ 0 ]   , demonstrates the independence (no influence relation) of each criterion on other criteria. Moreover, the total influence relation matrix of dimension    T D    is shown in Equation (A10):


   T D  =    [       t  11       ⋯     t  1 j       ⋯     t  1 m         ⋮      ⋮      ⋮       t  i 1       ⋯     t  i j       ⋯     t  i m         ⋮      ⋮      ⋮       t  m 1       ⋯     t  m j       ⋯     t  m m         ]    m × m   .  



(A10)








Appendix A2. DANP Technique


Step 1: Calculate the unweighted supermatrix    W α   . Normalize the total influence relation matrix    T C    by dimensions as shown in Equation (A11):


 [image: Sustainability 12 03690 i002]



(A11)




where    T C α    denotes the normalizing total influence relation matrix of criteria by dimensions.   T c  α 14     is derived from Equations (A12) and (A13). Similarly,    T c  α m m     can be obtained:


   t i  14   =   ∑  j = 1    m 4      t  i j   14     , i = 1 , 2 , ⋯ ,  m 1   



(A12)






   T c  α 14   =      c  11        ⋮       c  1 i        ⋮       c  1  m 1                 c 4    1     ⋯     c 4    j      ⋯      c  4  m 4               [         t  11   14    /   t 1  14        ⋯       t  1 j   14    /   t 1  14        ⋯       t  1  m 4    14    /   t 1  14          ⋮      ⋮      ⋮         t  i 1   14    /   t i  14        ⋯       t  i j   14    /   t i  14        ⋯       t  i  m 4    14    /   t i  14          ⋮      ⋮      ⋮         t   m 1  1   14    /   t   m 1    14        ⋯       t   m 1  j   14    /   t   m 1    14        ⋯       t   m 1   m 4    14    /   t   m 1    14          ]      =      [       t  11   α 14      ⋯     t  1 j   α 14      ⋯     t  1  m 4    α 14        ⋮      ⋮      ⋮       t  i 1   α 14      ⋯     t  i j   α 14      ⋯     t  i  m 4    α 14        ⋮      ⋮      ⋮       t   m 1  1   α 14      ⋯     t   m 1  j   α 14      ⋯     t   m 1   m 4    α 14        ]      .  



(A13)







According to the pairwise comparisons of the criteria and the basic concept of ANP, the unweighted supermatrix    W α    can be obtained by transposing the normalized influence relation matrix    T C α    by dimensions. That is    W α  = (  T C α   ) ′    in Equation (A14):


 [image: Sustainability 12 03690 i003]



(A14)







Step 2: Calculate weighted supermatrix. The normalized total influence–relation matrix of dimensions    T D α    can be obtained through the total influence–relation matrix    T D     divided by    d i  =   ∑  j = 1  m    t  i j      ,   i = 1 , 2 , … , m  , as shown in Equation (A15).


   T D α  =    [       t  11   /  d 1     ⋯     t  1 j   /  d 1     ⋯     t  1 m   /  d 1       ⋮      ⋮      ⋮       t  i 1   /  d i     ⋯     t  i j   /  d i     ⋯     t  i m   /  d i       ⋮      ⋮      ⋮       t  m 1   /  d m     ⋯     t  m j   /  d m     ⋯     t  m m   /  d m       ]    m × m   =    [       t  11   α D      ⋯     t  1 j   α D      ⋯     t  1 m   α D        ⋮      ⋮      ⋮       t  i 1   α D      ⋯     t  i j   α D      ⋯     t  i m   α D        ⋮      ⋮      ⋮       t  m 1   α D      ⋯     t  m j   α D      ⋯     t  m m   α D        ]    m × m   .  



(A15)







The matrix    T D α    and the unweighted supermatrix    W α    and the weighted supermatrix W can be easily obtained by Equation (A16), where    t  i j   α D     is a scalar.     ∑  j = 1  m    m j  = n    
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(A16)







Step 3: Limit weighted supermatrix. Limit the weighted supermatrix by raising it to the zth power until the supermatrix has converged and become a stable supermatrix. The global priority vectors, global weight    w g   , the IWs of DANP, are obtained. It is   l i  m  z → ∞     ( W )  z   , where z represents any number of power. By summing the IWs of each criterion in every dimension, the local weight of dimension    w D l    can be obtained. Subsequently, the global weight of each criterion can be divided by the local weight of its own dimension to yield the local weight of criteria    w c l   .




Appendix A3. Modified VIKOR Method


Step 1: Derive the positive ideal solution and the negative ideal solution replaced by the aspiration levels and the worst value to fit the current real-world situation. Define the best value (aspiration level) shown as    f j  a s p i r e d     in j criterion and the worst value    f j  w o r s t     for all criteria, which can be acquired from the traditional form to the modified form.



	(1)

	
The traditional approach for deriving the positive ideal solution and negative ideal solution is as follows:



The positive ideal solution:    f ∗  = (  f 1 ∗  , … ,  f j ∗  , … ,  f n ∗  ) ,   where    f j ∗  =   max  k    {  f  k j   | k = 1 , 2 , … , b }  ;



The negative ideal solution:    f −  = (  f 1 −  , … ,  f j −  , … ,  f n −  ) ,   where    f j −  =   min  k    {  f  k j   | k = 1 , 2 , … , b } .   This approach can only be used for the ranking and selection of alternatives and must be used for more than two alternatives,    f j ∗  =   max  k     f  k j     and    f j −  =   min  k     f  k j     when   k = 1 , 2 , … , b  .




	(2)

	
The modified approach for replacement by the aspiration level and the worst value is, as follows:



The aspiration level:    f   a s p i r e d   = (  f 1  a s p i r e d   , … ,  f j  a s p i r e d   , … ,  f n  a s p i r e d   )  , where    f j  a s p i r e d     is an aspiration level, or called the best value;



The worst values:    f   w o r s t   = (  f 1  w o r s t   , … ,  f j  w o r s t   , … ,  f n  w o r s t   )  , where    f j  w o r s t     is a worst value.







In this study, performance scores ranging from 0 to 10 (very bad ← 0, 1, 2, …, 9, 10  →  very good) are used with natural language in the linguistic/semantic questionnaire. Hence,    f j  a s p i r e d   = 10   is defined as the aspiration level, and    f j  w o r s t   = 0   as the worst value to avoid choosing the best among inferiors. It can thus avoid “picking the best apple from a barrel of rotten apples.”



Step 2: Determine the mean group utility for the gap and then establish the priority improvement strategy. These values can be calculated using Equation (A17):


   s k  =   ∑  j = 1  n    w j   r  k j     =   ∑  j = 1  n    w j  (   |  f j  a s p i r e d   −  f  k j   | ) / ( |  f j  a s p i r e d   −  f j  w o r s t   | ) ,  



(A17)




where    s k    is defined as the normalized ratio (%) of distance to the aspiration level, implying the synthesized gap of the criteria.    w j    indicates the IWs for the criteria obtained from DANP.





Appendix B. Results of This Study in Detail


The opinions of experts are measured using the total influence matrix T and the degrees of influence. Table A1 shows the initial influence matrix   D =    [   d  i j    ]    n × n     derived from the average value of the questionnaires. The consistency gap is 0.34% (smaller than 5%), implying that the confidence level was 96.66%.



Table A1 shows the relationship between the total influence matrix T and the degrees of influence. Table A2 illustrates the total relationships among the 8 criteria. Table A3 illustrates the total influence matrix of criteria Tc. Table A4 presents the sum of influences given or received from the degree of influence of each criterion within its own dimension.



The IWs of criteria were obtained from the ANP process in the DANP model. First, based on Equations (A9)–(A12), the unweighted supermatrix    W α    was obtained by transposing the normalized influence matrix    T C   , as shown in Table A3. The weighted supermatrix  W  based on Equations (A13) and (A14) is shown in Table A6. Then, the IWs of DANP were obtained by limiting the power of the weighted supermatrix, as shown in Table A6.
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Table A1. Initial influence matrix T.






Table A1. Initial influence matrix T.





	D
	C11
	C12
	C13
	C21
	C22
	C23
	C31
	C32





	C11
	0.00
	2.27
	2.18
	2.64
	2.36
	2.73
	2.27
	2.27



	C12
	2.36
	0.00
	3.36
	2.64
	2.27
	2.27
	2.55
	2.27



	C13
	1.73
	1.82
	0.00
	2.73
	2.00
	2.64
	2.91
	2.73



	C21
	2.36
	2.18
	1.82
	0.00
	3.00
	3.55
	2.82
	2.73



	C22
	2.55
	2.45
	2.00
	1.55
	0.00
	1.91
	2.91
	2.09



	C23
	3.36
	2.45
	2.91
	1.91
	2.73
	0.00
	2.09
	1.09



	C31
	2.45
	3.27
	3.09
	2.91
	2.18
	1.64
	0.00
	2.64



	C32
	2.36
	2.82
	2.45
	2.73
	3.00
	1.45
	3.09
	0.00
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Table A2. Normalized average direct influence relation matrix N.






Table A2. Normalized average direct influence relation matrix N.





	N
	C11
	C12
	C13
	C21
	C22
	C23
	C31
	C32





	C11
	0.00
	0.12
	0.12
	0.14
	0.13
	0.15
	0.12
	0.12



	C12
	0.13
	0.00
	0.18
	0.14
	0.12
	0.12
	0.14
	0.12



	C13
	0.09
	0.10
	0.00
	0.15
	0.11
	0.14
	0.16
	0.15



	C21
	0.13
	0.12
	0.10
	0.00
	0.16
	0.19
	0.15
	0.15



	C22
	0.14
	0.13
	0.11
	0.08
	0.00
	0.10
	0.16
	0.11



	C23
	0.18
	0.13
	0.16
	0.10
	0.15
	0.00
	0.11
	0.06



	C31
	0.13
	0.18
	0.17
	0.16
	0.12
	0.09
	0.00
	0.14



	C32
	0.13
	0.15
	0.13
	0.15
	0.16
	0.08
	0.17
	0.00
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Table A3. Total influence matrix of criteria Tc.






Table A3. Total influence matrix of criteria Tc.





	Tc
	C11
	C12
	C13
	C21
	C22
	C23
	C31
	C32





	C11
	1.35
	1.47
	1.50
	1.47
	1.49
	1.41
	1.56
	1.37



	C12
	1.53
	1.43
	1.63
	1.55
	1.56
	1.46
	1.65
	1.44



	C13
	1.43
	1.45
	1.39
	1.47
	1.47
	1.40
	1.58
	1.39



	C21
	1.59
	1.59
	1.61
	1.47
	1.64
	1.56
	1.72
	1.50



	C22
	1.38
	1.39
	1.40
	1.34
	1.28
	1.29
	1.49
	1.28



	C23
	1.48
	1.45
	1.51
	1.42
	1.48
	1.26
	1.53
	1.30



	C31
	1.57
	1.62
	1.66
	1.60
	1.59
	1.47
	1.58
	1.50



	C32
	1.55
	1.58
	1.61
	1.57
	1.60
	1.44
	1.69
	1.35
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Table A4. Total influence matrix of dimensions TD.






Table A4. Total influence matrix of dimensions TD.





	TD
	D1
	D2
	D3





	D1
	1.47
	1.48
	1.50



	D2
	1.49
	1.41
	1.47



	D3
	1.60
	1.55
	1.53










[image: Table] 





Table A5. Weighted supermatrix.






Table A5. Weighted supermatrix.





	     W α     
	C11
	C12
	C13
	C21
	C22
	C23
	C31
	C32





	C11
	0.31
	0.33
	0.33
	0.33
	0.33
	0.33
	0.32
	0.33



	C12
	0.34
	0.31
	0.34
	0.33
	0.33
	0.33
	0.33
	0.33



	C13
	0.35
	0.35
	0.33
	0.34
	0.34
	0.34
	0.34
	0.34



	C21
	0.34
	0.34
	0.34
	0.31
	0.34
	0.34
	0.34
	0.34



	C22
	0.34
	0.34
	0.34
	0.35
	0.33
	0.35
	0.34
	0.35



	C23
	0.32
	0.32
	0.32
	0.33
	0.33
	0.30
	0.32
	0.31



	C31
	0.53
	0.53
	0.53
	0.53
	0.54
	0.54
	0.51
	0.56



	C32
	0.47
	0.47
	0.47
	0.47
	0.46
	0.46
	0.49
	0.44
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Table A6. Weighted supermatrix W.






Table A6. Weighted supermatrix W.





	W
	C11
	C12
	C13
	C21
	C22
	C23
	C31
	C32





	C11
	0.10
	0.11
	0.11
	0.11
	0.11
	0.11
	0.11
	0.11



	C12
	0.11
	0.10
	0.11
	0.11
	0.11
	0.11
	0.11
	0.11



	C13
	0.11
	0.12
	0.11
	0.11
	0.11
	0.12
	0.12
	0.12



	C21
	0.11
	0.11
	0.11
	0.10
	0.11
	0.11
	0.11
	0.11



	C22
	0.11
	0.11
	0.11
	0.11
	0.11
	0.11
	0.11
	0.11



	C23
	0.11
	0.11
	0.11
	0.11
	0.11
	0.10
	0.10
	0.10



	C31
	0.18
	0.18
	0.18
	0.18
	0.18
	0.18
	0.17
	0.18



	C32
	0.16
	0.16
	0.16
	0.16
	0.16
	0.15
	0.16
	0.15
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Figure 1. The research procedure of DEMATEL-based ANP and VIKOR (DANP-V) model of coach driver job stress. 
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Figure 2. INRM (influential network relation map) of coach driver job stress. 
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Table 1. Fatal coach traffic accidents caused by driver error between 2012 and 2017 in Taiwan.
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	Day-Month-Year
	Accident Description
	Fatalities
	Suspected Cause





	17-2-2012
	Rushing on the east coast high way to next stop
	1 dead

32 wounded
	Speeding



	24-8-2012
	Bumping into the automobile tunnel in Tainan
	23 wounded
	Driver fatigue



	22-4-2013
	To pass a car, crossed into the opposite side of road on Mt. Ali
	20 wounded
	Rushing to the next stop



	19-7-2016
	Coach on fire as driving on high way to Taoyuan International Airport
	26 dead
	Distress. The driver set a fire to kill himself and all the passengers



	13-2-2017
	Failed to make a turn and fell down a slope in Mucha
	33 dead

11 wounded
	Extreme fatigue due to driving for 18 days consecutively
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Table 2. Hierarchy evaluation system containing dimensions and criteria of coach driver job stress in coach tourism.
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GOAL

	
Dimensions/α Values

	
Criteria

	
Contains/Items

	
Sources






	
MANAGING COACH DRIVER JOB STRESS

	
Job stressors (D1)

/0.816

	
Interpersonal relationship (C1)

	
1. Insufficient family interaction.

2. Family worried about driving safety

3. Little support from family

4. Feeling lonely and helpless

5. Conflict with supervisors/co-workers

6. Leaves not allowed

	
[1,2,3,16,20,21,25,26]




	
Job intrinsic nature (C2)

	
1. Low social–economic status

2. Compliant to requests of tourists

3. Arguments with escort/guide

4. Inappropriate company management system and government regulations




	
Itinerary pressure (C3)

	
1. Traffic congestion

2. Rushing due to tight schedule

3. Long working hours/insufficient breaks




	
Cognitive coping strategies (D2)

/0.683

	
Mind-set adjustment (C4)

	
1. Seeing things positively

2. Doing one’s best

3. Accepting the facts

4. Trying to use certain tips to relax

	
[1,16,19,36,37]




	
Gossip and complaint (C5)

	
1. Chatting with peers

2. Complaining with other drivers




	

	
Active action (C6)

	
1. Seeking medical assistance/counseling

2. Engaging in recreational activities




	
Stress outcomes (D3)

/0.781

	
Physical/psychological fatigues (C7)

	
1. Dispirited before work

2. Exhausted after work

3. Lack of appetite, polyphagia, or bad digestion

	
[1,19,25,26,27]




	
Turnover intention (C8)

	
1. Intent to change company

2. Intent to change profession








Note: Item underlined denotes wording has been edited and changed from the version of Liu and Huang (2018).
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Table 3. The performance evaluation of the case study using the modified VIKOR.
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	Dimensions/Criteria
	Global Weight
	Local Weight
	Performance
	Gap





	D1 Job stressors
	0.337
	
	6.629
	0.337



	C11 Interpersonal relationships
	0.328
	0.111
	7.364
	0.264



	C12 Job intrinsic nature
	0.332
	0.112
	6.455
	0.355



	C13 Itinerary pressure
	0.340
	0.115
	6.091
	0.391



	D2 Cognitive coping strategies
	0.329
	
	6.876
	0.312



	C21 Mind adjustment
	0.338
	0.111
	7.523
	0.248



	C22 Gossip and complaint
	0.342
	0.113
	7.227
	0.277



	C23 Active action
	0.320
	0.105
	5.818
	0.418



	D3 Stress outcomes
	0.334
	
	7.507
	0.249



	C31 Physical/psychological fatigues
	0.535
	0.178
	7.394
	0.261



	C32 Turnover intention
	0.465
	0.155
	7.636
	0.236



	Total Performance
	
	
	7.003
	



	Total Gap
	
	
	
	0.300
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Table 4. Solutions to managing coach driver job stress.
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Goal

	
Formula

	
Sequence of Action Priority






	
Improving the negative job stress using network effects

	
F1: by influential weights of dimensions (from high to low)

	
D1–D2–D3




	
F2: by influential weights of criteria (from high to low)

	
C12–C11–C13




	
C21–C23–C22




	
C32–C31




	
Reaching the aspired level by bridging the gaps

	
F3: by gap value of dimensions (from low to high)

	
D3–D2–D1




	
F4: by gap value of criteria (from low to high)

	
C12–C11–C13




	
C21–C23–C22




	
C32–C31
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[f & ,] bxn denotes the satisfaction level of each criteria; ry; denotes the gap of each criteria; s, denotes the mean group utility for the gap.






