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Abstract

:

The main goal of this research was to investigate the psychosocial aspects that influence the acceptance of innovative technology in maritime transport and its impact on employees’ work-related wellbeing and absenteeism. In particular, this study focused on a device that had been introduced to sailors working in water public transportation in Venice. The theoretical framework included two integrated models: the TAM model, concerning acceptance of the technology, and the JD-R model, related to workers’ well-being. A two-wave study was conducted; at T1, a self-report questionnaire was administered to 122 sailors. Four months after its first administration (T2), objective data related to days of absenteeism were collected. The study showed that the perceived ease of use and the usefulness of the device influenced the workers’ intentions to use the technology and their motivational processes of work engagement, which was also related to social support. Work engagement impacted on work satisfaction and predicted the level of absenteeism (measured at Time 2). The implementation of a new technology may fail if transportation companies do not consider psychosocial factors that assist in the acceptance of such technology and promote the involvement of workers in the technological system.
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1. Introduction


Technology plays a vital role in organizations, as it increases performances and productivity [1], and is crucial for rapid organizational responses to the outside environment. This is true for virtually all enterprises on which technology has a strong impact, not only on performance, but also on safety—including sea transport [2], which is the context of this study. The maritime industry is one of the most advanced users of information and communication technology. Navigators make use of technology in the form of maps, global position systems (GPSs), detectors and a variety of other functions, in order to plan travel routes and find destinations. These systems also increase safety and allow navigators to improve energy efficiency [2]. The introduction of new technology in maritime organizations not only enables/leads to the provision of better quality services to customers, but can also ensure efficient processes with higher safety levels, considering the strong impact of accidents involving ships [3].



Before the crisis linked to the COVID-19 pandemic, the shipping industry contributed to economic development by transporting 90% of the global cargo volume across the world [4], as well as 415 million passengers in Europe alone [5]. In 2021 the situation, due to the impact of COVID-19 on shipping traffic, is still evolving. The number of stopovers between 2019 and 2020 was −52%, and between 2019 and 2021 it was −14% [6]. For this reason, in the post-Covid era, technology may play an even more crucial role in rethinking the way these organizations function. Nowadays, transport and logistics networks are becoming more customer-centric and there are calls for the creation of digital platforms allowing adaption to the rapidly changing needs of customers for transport, digital payment, distribution and delivery of personalized goods [7,8].



However, the introduction of new technology may not succeed if employees refuse to use the system or fail to use it in an appropriate way.



Evidence shows that some of the main causes of failure can be traced back to employees’ resistance to change, lack of motivation and other human factors [9,10,11], which can result in work-related stress, dissatisfaction and absenteeism, which are precursors of low job performance.



The literature usually analyzes the impact of factors facilitating the use of technology and the intention to use it, without considering work outcomes in terms of organizational and workers’ wellbeing. In order to bridge this literature gap, our study aimed to combine two theoretical perspectives: one related to the technology acceptance model (TAM), and the other related to workers’ wellbeing. This integration represents the most innovative aspect of this research.



In particular, this study aimed to examine the factors facilitating the acceptance of a new technology by sailors involved in maritime transport in Venice and its impact on intentions to use technology, positive work outcomes (work engagement and work satisfaction) and levels of absenteeism. Absence from work can be considered as a counterproductive behavior [12] that not only impacts the quality of work produced by the employee but also can negatively affect the activities of other employees in the organization in terms of passenger service. In fact, in maritime companies, sailor absenteeism strongly influences the reorganization of work shifts and activities that involve customer service.



To achieve this goal, we focused both on factors strongly related to the perception of technological change and on social support from colleagues. To date, in maritime transport, there has never been any research concerning these particular psychosocial aspects and their influence on sailors’ wellbeing and absenteeism.



Specifically, we assumed that facilitating a constructive attitude towards technology would have a positive impact on intentions to use it. This behaviour proved to influence work satisfaction and to be engaging in motivational processes. In return, these two positive job-related outcomes influenced organizational results in terms of absences from work, which can disrupt work processes, decrease performance and heighten the workload of colleagues.



This research is based on a case of technological innovation in a public maritime transport company, which introduced a new ticket issuing system via a customized device used by workers on board. This was a significant change, because new tasks were assigned to the sailors, thereby increasing their role and responsibilities.




2. Literature Review


The study of the factors that facilitate the acceptance and use of new technology can be crucial to the implementation of such technology [13,14,15], in order to predict its actual use by operators and to avoid resistance to change, which often leads to demotivation and a negative attitude towards the technology itself. In this respect, several studies have been conducted in the area of information systems to identify the above-mentioned factors, and many such studies are based on the technology acceptance model (TAM) developed by Davis [16]. A second theoretical framework that we adopted in this study concerns technology as a potential source of stress, by causing burnout, strain and discomfort [17]. In fact, technology could be considered a job demand, requiring extended psychological investment or skills. For example, ICT-related issues and demands include ICT errors, incompatible technologies, expectations of continuous learning, fast responses and constant availability, cognitive overload, and poor quality of communication [18,19]. These potential techno-stressors could lead to exhaustion, especially when organizations do not supply resources at infrastructure and social levels in order to support technological changes [20]. In this sense, the JDR model [21] allows understanding of the motivational process of engagement which is activated when these resources are present, helping workers to have a positive experience of technology and preventing symptoms related to techno-stress.



2.1. Theoretical Fundamentals


The technology acceptance model (TAM) developed by Davis [16] rests on the assumptions of the theory of reasoned action (TRA) by Fishbein and Ajzen [22].



The technology assistance model (TAM) suggests that, when people have to use new technology, two main factors—namely its perceived usefulness and ease of use (usability)—influence people’s decision about how and when they will use the technology [16]. Perceived usefulness was defined by Davis [16] as the belief that technology improves workers’ performance. Perceived ease of use was defined as the belief that the technology does not require too much effort [11].



An application of the TAM in the context of shipping can be found in a study by Tsai [2], who examined navigators’ attitudes towards using information systems and devices on board ships. The results indicated that the TAM was able to explain the adoption of information systems in the shipping industry, showing that its ease of use had a significant positive effect on the perceived usefulness of the system and on sailors’ attitudes towards its use.



Another research work [23] attempted to study the factors that influenced passengers’ acceptance and intention to use technological innovations, which involved the use of a device (bracelet) for the traceability and identification of persons on board in the event of a ship evacuation. In terms of utility, the bracelet was considered as an element that would accelerate the evacuation process and an advantage in finding passengers in case of absences at meeting points. The authors’ assumption was that the intention to use a piece of technology represented the main variable capable of predicting the actual use of the device, and the study identified specific factors that influenced such intentions, including expected usefulness, trust, social influence and perceived security risks.



An interesting result exposed the mediational role of perceived usefulness between trust in technology and the intention to use it. A person who doubts the reliability and efficacy of localization systems, and has low confidence in this technology, is likely to distrust, in the event of a disaster, the overall expected usefulness of such localization systems [23]. Other research works have also provided evidence of the positive effect of trust on localization systems [24], thereby confirming the relevance of trust in technology. Up to now, there have been no studies examining the relationships between technology acceptance, well-being and absenteeism in the transport sector.



2.1.1. Work Satisfaction and Engagement: The Approach of the Job Demands–Resources (JD–R) Model


When employees perceive technology as problematic to use and when they do not master technological tools at work, they are more inclined to experience techno-stress. In fact, the implementation of new technology could be considered as a critical period that may have a damaging effect on employees’ physical and mental health, leading to burnout and even to presenteeism [25]. In other words, organizational changes, among which new technology is included, could be defined as a psychosocial risk factor for the appearance of stress symptoms in workers.



However, if workers can count on organizational resources, the introduction of new technology can lead to work satisfaction [26]. In this respect, the job demands–resources (JD–R) model [21] assumes that job resources help employees to manage job demands and, at the same time, make workers learn from and grow in their work activities, with positive consequences in terms of motivation, feelings of achievement, organizational commitment and high performance. Job resources have important outcomes for both employees and organizations, as they influence work well-being and performance by promoting a sense of personal effectiveness and higher levels of engagement and satisfaction [27].



In fact, job resources trigger a motivational process that promotes feelings of fulfilment in employees, thus boosting their work engagement. This is defined as a work-related state of mind that is characterized by vigor, dedication and absorption [28], which in turn has a positive effect on organizational outcomes, such as a decrease in turnover and absenteeism, and an increase in the level of performance.



With regards to technological change, researchers have stressed that effective communication by management, paired with involvement in choices and timing related to technological transformation, as well as adapted training, can be considered resources that positively influence the acceptance and use of new technology, with a strong effect on workers’ well-being [29,30].



Primarily, the literature related to the shipping context has shown that top-management support is an antecedent to the perceived ease of use and usefulness of technology [2], and to the intention to use new technology [29]. Receiving support from superiors and colleagues plays an additional crucial role, because when an organization is very favorable to the introduction of safety innovations, its employees are more likely to perceive the importance of safety regulations; pay more attention to the use of safety procedures; and to have a more positive attitude towards technology [30,31]. Specifically, research conducted by Hu and colleagues [32] revealed that there was a positive relation between support from colleagues and superiors, and perceived ease of use with respect to safety procedures, as well as between organizational support and the perceived utility of the same procedures.



Another study showed that a lack of support among crew members led to unsafe behavior [33]. This body of research emphasizes the importance of social support in stimulating a motivational process that leads to greater commitment in the use of technology by workers and increased work satisfaction.




2.1.2. Aims and Hypotheses


Our research model was based on the previously described literature and included seven observed variables. Two of them were taken from the TAM: perceived usefulness (PU) and perceived ease of use (EOU), with reference to the device being studied. PU is the extent to which a person believes that using a system will enhance his/her performance, while EOU is the extent to which a person believes that using the IT system will be relatively free of effort [34]. Both PU (H1) and EOU (H2) are predictors of the user’s intention to use an IT system and of their subsequent behaviours. In Fishbein and Ajzen’s theory of reasoned action, intention to use is a proximal predictor of behaviour.



Moreover, following the TAM, our research model considered the effect of EOU on PU: an increase in EOU contributed to improved performance; therefore, EOU had a direct impact on PU (H3). Thus, the first three hypotheses are:



Hypothesis 1 (H1).

PU is positively and significantly associated with user intentions to use an IT system.





Hypothesis 2 (H2).

EOU is positively and significantly associated with user intentions to use an IT system.





Hypothesis 3 (H3).

EOU is positively and significantly associated with PU.





Following the model verified by Hu, Griffin and Bertuleit [32], we hypothesised that EOU was positively affected by colleague support (H4). Colleagues can help a sailor with the adoption of a device by providing explanations for the different functions of the equipment, so that it can be seen as more easy to use. If a sailor has an available useful tool for his/her tasks, he/she may become more engaged in his/her job (H5). Furthermore, as the job demands–resources model explains (H6), support from colleagues can positively influence work engagement. Thus, the next hypotheses are:



Hypothesis 4 (H4).

Colleague support is positively and significantly associated with EOU.





Hypothesis 5 (H5).

PU is positively and significantly associated with work engagement.





Hypothesis 6 (H6).

Colleague support is positively and significantly associated with work engagement.





Job satisfaction, like other work outcomes, can be influenced by the nature of tasks and aspects of work conditions and tools, which IT devices are a part of. Based on research results that showed that the TAM model variables could predict job satisfaction [35], we postulated that, if an employee wanted to adopt the tool that his/her company made available, he/she would be more satisfied with the job than an employee who was unwilling to adopt the tool (H7). Harter et al. [36] demonstrated that the engagement of employees was positively correlated with job satisfaction: a person’s attitude towards their job and, specifically, job satisfaction, could be strengthened by their engagement with work (H8).



As several meta-analyses [37] have shown, job satisfaction and absenteeism are correlated, with a modest, yet significant, and negative relationship with both the duration and the frequency of absences. The ratio indicated that, if a sailor was not satisfied with his/her job, he/she was likely to report a higher level of absence from work (H9). Thus, the last three hypotheses are:



Hypothesis 7 (H7).

Intention to use is positively and significantly associated with job satisfaction.





Hypothesis 8 (H8).

Work engagement is positively and significantly associated with job satisfaction.





Hypothesis 9 (H9).

Job satisfaction is negatively and significantly associated with absenteeism.





All hypotheses are summarized in the model presented in Figure 1.






3. Materials and Methods


3.1. Participants and Procedure


This study adopted a convenience sample of 122 participants coming from a population of 175 sailors (response rate 70%); 87 of them were males (71%). The average age was 29 years (D = 7.9 years). Seventy percent had a high school diploma, and 23% had bachelor’s degrees.



Sixty-five per cent of the participants had a permanent job contract, while 35% had a temporary employment contract.



The participants had been using the new device, which represents the introduction of the new technology being researched, on average for nine months (SD = 6.6).



Moreover, we had compared the sailors that were research participants (70%) with sailors that did not participate (30%) in the study, by using the chi-square test. There were no significant associations between the categories of sailors and gender, age, education, or type of contract. Thus, the group of participants was substantially homogeneous concerning the other sailors that did not participate in the research for various reasons.



Furthermore, the number of participants can be considered amply sufficient. Bentler and Chou [38] indicated that the number for a reasonable sample, for a path analysis by structural equation models, should be more than 15 times the number of observed variables. On the basis of the role, our model needs a minimum expected sample of 105 participants—so our sample of 122 cases meets the requirements for this type of analysis.



The device, which represented the new introduced technology and the object of this research, supported sailors directly during navigation, checking of tickets, and location of water buses, but also indirectly had an impact on passenger safety in terms of time dedicated to technical activities (mooring the ship, boarding and disembarking passengers) through the use of the device itself. A questionnaire was administered to sailors online directly via the device itself.



The data related to absenteeism were collected through IT management tools that also allowed the collection of data on counterproductive behaviors (i.e., lateness) and company indicators. The objective data were combined with the questionnaire data for each participant. Data were made anonymous before providing it to the research group. Ethics approval was not required for this study, since the data did not include medical aspects and were treated anonymously.




3.2. Measures


The questionnaire included 6 scales. The items of technology acceptance were based as far as possible on validated models such as TAM [16] and TAM 3 [39]; all items related to dimensions of TAM adopted a five-point scale ranging from “1” (strongly disagree) to “5” (strongly agree).



Perceived Usefulness (PU) was analysed by five items (e.g., “Using the device would improve my job performance”). In the present study, a confirmatory factor analysis (CFA) verified the mono-dimensionality of the scale (CFI = 0.97; RMSEA = 0.07). The coefficient alpha showed a very high score (0.97), meaning that some items could be redundant [40].



Six items were adopted for measuring perceived ease of use (e.g., “I would find it easy to get the device to do what I want it to do”). In the present study, a CFA confirmed a mono-factor model (CFI = 0.99; RMSEA = 0.06), and the coefficient alpha showed a very high score (0.93).



To measure intention to use, we adopted three items (e.g., “Given that I had access to the device, I predict that I would use it”). Since the scale was composed of three items, CFA was not performed; nevertheless, the alpha coefficient showed a good score (0.86).



Support of colleagues was assessed through four items of the job content instrument [41,42] (e.g., “The people I work with help me to get the job done”). The items adopted a five-point scale ranging from “1” (strongly disagree) to “5” (strongly agree). In the present study, the CFA showed a good fit of the data with a mono-factor model (CFI = 0.99; RMSEA = 0.01). The alpha index was 0.76.



An Italian version of the nine-item Utrecht work engagement scale [43,44] was adopted to measure work engagement. Even if the items were grouped into three subscales, the recommendation of Schaufeli et al. [43] was followed and an overall engagement score of the UWES was calculated, which was used in the analyses. All items (e.g., “I am enthusiastic about my job”) were scored on a seven-point scale ranging from “1” (never) to “7” (always). In the present study, the CFA showed a good fit of the data with a mono-factor model (CFI = 0.98; RMSEA = 0.07). The alpha index of Cronbach was 0.92.



Job satisfaction was assessed with a single item [45]. The item was “Overall, how satisfied are you with your job?” and was scored on a five-point scale ranging from “1” (not satisfied at all) to “5” (completely satisfied).



Finally, the HR department provided yearly absenteeism data (the sum of days of absence from work), based on personnel records, covering the three months after the data collection by the questionnaire. As is typical, the absenteeism data were positively skewed; thus, we applied a square root transformation to approximate normality [46].




3.3. Data Analysis


Means, standard deviations, and correlations among the study variables were computed as preliminary analyses, by IBM SPSS version 25. To evaluate the psychometric properties of the measures, a reliability analysis was performed by IBM SPSS Statistics (version 25), and measurement of the CFA was assessed for all measures by IBM AMOS (version 22).



Structural equation models were used to test the model of Figure 1 using IBM AMOS (version 22). The asymptotically distribution-free method (ADF) was adopted, since data screening showed deviations from normality (e.g., kurtosis and skewness). Hair, Black, Rabin, and Anderson [47] recommend the use of at least one fitness index from each category of model fit. Thus, RMSEA (root mean square of error approximation) to test absolute fit, and CFI (comparative fit index) and TLI (Tucker–Lewis index) for the incremental fit were adopted. In the end, we wanted to analyse the parsimony of the model based on Chisq/df (the ratio of the model χ2 and the degrees of freedom). Schweizer [48] summarises the acceptable levels of fit indexes: RMSEA below 0.08; the CFI and TLI values should be in the range of 0.90 to 1.00; normed χ2 is supposed to stay below 3.



As the variables were collected at two distinct times and the questionnaire contains reversed items [49], we believe that the concerns about common method bias are not a threat to our analyses.



We accepted the hypotheses that presented a p-value of less than 0.01.





4. Results


4.1. Descriptive Statistics


Means, standard deviations, Cronbach’s alpha and correlations are presented in Table 1. In general, the findings show that job satisfaction and absenteeism do not have a normal distribution on the basis of the kurtosis index.



Cronbach alpha’s indexes show a fear range (from 0.76 to 0.97). The correlation matrix presents a good range of values (from −0.22 to 0.72), suggesting that common method bias is not of concern in our data. Moreover, the highest correlation index was between PU and Intention to use (r = 0.72); the lowest correlation indexes regarded absenteeism with respect to PU (r = 0.00) and EOU (r = 0.00). The model’s dependent variable, absenteeism, was correlated only with job satisfaction (r = −0.22).




4.2. Main Analyses


The hypothesised model showed that fit indexes were at a good level: Chi square = 13.71; DF = 12; Chi square/DF = 1.14; TLI = 0.96; CFI = 0.98; RMSEA = 0.03 (Figure 2). Every hypothesised standardised regression weight was significant at least to an alpha level of 0.01; the specific direct, indirect and total effects are shown in Table 2.



The variance explained by the model was 4% for absenteeism, 62% for job satisfaction, 33% for work engagement and 58% for intention to use the device.



The results supported all hypothesized relationships, with a statistical confidence level equal to, or lower than, 0.01 (Table 2).



The intention to use the device was significantly and positively affected by perceived ease of use (H1; β = 0.30, p < 0.001) and perceived usefulness (H2; β = 0.54, p < 0.001). Perceived ease of use was significantly and positively related to perceived usefulness (H3; β = 0.63, p < 0.001) and support from colleagues (H4; β = 0.34, p < 0.001). Work engagement was significantly and positively related to perceived usefulness (H5; β = 0.29, p < 0.001) and support from colleagues (H6; β = 0.43, p < 0.001). Job satisfaction was significantly and positively affected by intention to use the device (H7; β = 0.24, p < 0.01) and work engagement (H8; β = 0.68, p < 0.001). Finally, the results showed that job satisfaction predicted, negatively, the absenteeism data that were measured three months later (H9; β = 0.20, p < 0.01). Thus, the higher direct effects concerned the influence of the intention to use on job satisfaction and impact of EOU on PU. Lower significant direct effects were job satisfaction on absenteeism and work engagement on job satisfaction. The higher indirect effects concerned the relationship between the support from colleagues and job satisfaction, and the relationship between EOU and intention to use.



The variance explained by the model was 4% for absenteeism, 62% for job satisfaction, 33% for work engagement, 58% for intention to use the device, 40% for PU and 12% for EOU.





5. Discussion


The current research aimed to provide more in-depth insight into the process of acceptance of a new technology in the context of shipping and the impact of such technology on workers’ well-being and absenteeism through the integration of two theoretical perspectives related to the TAM and the JD–R models.



On the basis of the results, all hypotheses (from H1 to H9) have been accepted.



According to our hypothesis, perceived ease of use (H3) predicted perceived usefulness; both were related to the intention to use the device of sailors (H1 and H2), with a positive impact on work satisfaction (H7). In accordance with these results, a recent meta-analysis [50] confirmed that the TAM successfully predicted user behavior. This model was also adopted to explain drivers’ acceptance of driver support systems in transport [51]. Perceived usefulness was founded on a belief in increased performance with the new technological tools [16]. All this means that, in the context of acceptance by sailors, the usefulness of a device and interaction with it need to be well communicated, so as to create a positive effect on the use of the technology. The benefits of increased performance should motivate workers to use new technologies.



In line with other studies that have examined the role of job-related well-being in technology acceptance [51], our research showed that the perceived usefulness of the device influenced not only the intention to use the technology, but also the engagement of workers (H5). As a result, work satisfaction increased, which, in turn, prevented the potential symptoms related to techno-stressors and reduced the level of absenteeism. This result suggests that perceived usefulness and its subsequent effects may play a crucial role in defining overall user experience evaluations by also preventing psychological symptoms such as anxiety, fatigue and skepticism, which other studies showed to be related to techno-stress [52,53]. Other researches pointed out how perceived usefulness had a significant relationship with experienced valence in successful technology adoptions [54,55].



With the increase in automation, the introduction of technological innovations in the shipping industry has led to a reduction of personnel, with resultant changes in maritime roles—particularly in terms of constant monitoring of systems like radars and GPSs. Although these instruments can replace some of the workforce, they do relieve workers from a lot of mental fatigue, which consequently impacts on stress, health, teamwork, communication and safety culture [56]. In this sense, the perceived usefulness examined in our work activated the intention to get involved in the use of new technology and also acted as a protective factor with respect to the onset of stress symptoms, thereby enhancing the motivational process of work engagement.



According to the recent literature [57], work engagement translates into seeing the technological change as a challenge full of meaning, and technology change is perceived as something that calls for resiliency and perseverance and therefore positively influencing worker satisfaction (H8), whilst decreasing levels of absenteeism. The level of engagement at work is important, because it indicates how interesting workers truly find their job. Organizations that invest in supporting workers during technological changes favour workers’ willingness to dedicate their efforts and abilities to the work task.



In this respect, the introduction of new technology that increases work engagement could be an indicator of the positive impact that the technology brings with it.



The second main result had to do with the influence of social support, not only on perceived ease of use (H4), which was in line with the evidence provided by Hu and colleagues’ research [32], but also on worker engagement (H6), which in turn was a predictor of job satisfaction (H8)—thereby decreasing absenteeism (H9). Based on the JD–R model used in this study, work engagement was also predicted by us as a result of the support received from colleagues, which represented a resource that could buffer the adverse consequences of technological demands and could hence offer support to secure high levels of engagement and subsequent positive outcomes [58,59]. An organizational context that is perceived as supportive favours the ability of workers to focus their efforts and abilities on work tasks.



In line with other research [60], the results of our own imply that the intention to use new technology, when this is perceived as positive and non-threatening by workers, is a precondition to work satisfaction (H7) and will decrease negative work outcomes, such as the intention to leave and the level of absenteeism, measured in this study by objective indexes four months after the administration of the questionnaire.



Similarly, support from colleagues seems to have a pivotal role in increasing the likelihood of workers of being successful in achieving their professional goals and obtaining job satisfaction, in turn preventing fatigue and stress symptoms, and reducing levels of absenteeism in particular. Other studies too pointed at social support as an important job resource in the context of maritime transport: a supportive social climate onboard ships can indeed positively influence well-being and performance [61,62].



Absenteeism, classified as a counterproductive behavior, and a specific and negative component of individual performance [63], represents a very critical element in human resource management—especially for a public transportation company, as it strongly affects customer service both in the short and in the long term. The two-wave design of this research allowed for the identification of aspects associated with the acceptance of new technology and the motivational processes of work engagement and satisfaction that could predict long-term objective indicators of absenteeism [64].



Another fundamental aspect of the introduction of technology in public transport is its direct impact on customers. There is general consensus that the introduction of a driver support system can indeed improve customer service and transportation safety, reduce the perceived waiting time, and increase the sense of security and value for money [64]. The device examined in this paper may be included in information systems that do not actively intervene in the driving task of water buses, although it supports pilots and sailors by providing information, warnings, geographic locations and sails—thus ensuring better customer service. From the point of view of practical implications, a study of the aspects that promote the correct use of technological tools could have an impact on public transport services offered in cities. The results would have a significant value to the whole management of company resources, by impacting the quality of public services connected with Venetian mobility.



Several companies have started adopting a socio-technical approach to the introduction of technological innovations, not only by focusing on technical and engineering aspects or on computer science, but also by considering the social implications of technological change. Failing to consider the human factor in a technical system will have an impact on the system’s performance and its ability to function safely. All of that may mean reshaping workflows and roles to allow for maximum autonomy, control and decision making for employees. Indeed, organizations that have a strong innovation policy and a user-guided implementation strategy are generally more successful [65,66]. They are characterized by a plan of efficient business, top-management support for innovation and systematic methods of managing technological change. This last point requires the involvement of workers in terms of good training, technical assistance and high-quality communication, in order to favour their perception of ease of use and usefulness. A social campaign may be used to help workers better understand the benefits of adopting new technologies and to create social acceptance among them.



Our results confirm, in fact, that if workers perceive that their efforts and workload are manageable, or that there are additional resources to allocate, the workers will most likely accept the use of a new technological device.



Limitations


This study, however, has several limitations. Firstly, the study could have included other variables related to the acceptance of a new technology, such as hedonic motivation and habits in accepting new technologies. Secondly, the role of sailors was not examined exhaustively. It is recommended that performance indicators, such as task performance, customer satisfaction in terms of fewer complaints (conflicts), errors in maritime activities (security), and accounting reports, be examined in future research. Thirdly, not all sailors involved in the program participated in the research. However, the characteristics of the uninvolved workers did not differ from those who participated in the research. Finally, in addition to social support from colleagues, other variables related to the crew onboard and their relationships with the pilot could also be included.





6. Conclusions


The importance of this research mainly lies in the knowledge that transport companies can gain regarding which aspects they should focus on when implementing technology and on how to help their workers use it. Technological change has forced many workers to adapt and people are obliged to learn new tasks, including how to use hi-tech devices and work with data given by a machine, which become the most significant factors of their activities at work. However, in companies, the focus has often been on the technology itself, and less attention has been paid to the technology users, in connection with their acceptance and utilization.



This study examined how different factors influenced workers’ intentions to use new technology. In this regard, the first implication of this research was related to the role of perceived ease of use and usefulness, as a determinant of the willingness to use IT. The results showed that workers needed to perceive themselves as being able to be part of the system and to understand the technological change, as well as to feel like they could somewhat master the use of the technology. Another crucial psychosocial aspect was related to social support. Worker feedback and involvement, with the support from their colleagues who share and face the same changes every day, made workers more aware of the positive impact of technological innovations. This made workers more likely to see technological change as an opportunity, raising positive expectations towards the use of new tools.



Transport companies, therefore, should use this methodology of involving users by clearly communicating about the implementation of new technologies and focusing their training on the development of skills that can be perceived as an increase and enrichment of the roles of sailors.



The public transportation company examined in this work had involved, on a voluntary basis, a work team of sailors, who directly followed and supported the implementation of a new device, and who were allowed to give suggestions that could improve the functioning of the device. The graphic aspects of the technological tool were refined, so as to give greater visibility of its icons and improve their intuitiveness; the group further contributed by giving indications on how to tailor the contents and optimize the installed apps, thereby improving the performance of the tool. Finally, the activation of a help desk, which also operated through social channels (messages on telegram) for the immediate resolution of problems, as well as the supply of a printer connected to the device, represented facilitating conditions for the perceived ease of use of the technology.



These aspects related to the acceptance of new technology were found to be associated with the motivational process of engagement and satisfaction that predicted long-term absenteeism. It is therefore important to pursue these aspects to improve this type of performance.



Additionally, direct and positive relationships with superiors and colleagues represented drivers of motivational processes that, allowing workers to open up and be ready for technological change, consequently also impacted on their own well-being and performance.



In terms of practical implications, the involvement of the team and direct superiors in the implementation of the new technology were key elements for future innovation in the transport company examined, as well as having a direct impact on public and customer service.



From a coaching point of view, the training of specific profiles not only on technical skills, but also prepared on aspects related to the management of organizational changes, could be successful in terms of performance and worker satisfaction.







Author Contributions


Conceptualization, C.P., M.G.M. and G.L.; methodology, C.P. and M.G.M.; data curation, M.G.M.; writing-original draft preparation, C.P., G.L. and M.G.M.; writing—Review and Editing, C.P. and G.L. The data that support the findings of this study are available from the corresponding author, C.P., upon reasonable request. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding because it was part of an Industrial Doctoral Project of the Doctorate of Psychology.




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Data Availability Statement


The data presented in this study are available on request from the corresponding author.




Acknowledgments


We would like to thank the Venice Traffic Transport Company (Actv), for providing us with the data used in this study and for its help through the Industrial Doctorate project within which this research has been carried out.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Dwivedi, Y.K.; Rana, N.P.; Jeyaraj, A.; Clement, M.; Williams, M.D. Re-examining the unified theory of acceptance and use of technology (UTAUT): Towards a revised theoretical model. Inf. Syst. Front. 2019, 21, 719–734. [Google Scholar] [CrossRef]

	



Tsai, L. An empirical study of the acceptance of electronic chart displays and information systems in the shipping industry. Int. J. Shipp. Transp. Logist. 2016, 8, 425. [Google Scholar] [CrossRef]

	



Greve, H.R. Bigger and safer: The diffusion of competitive advantage. Strat. Manag. J. 2009, 30, 1–23. [Google Scholar] [CrossRef]

	



Eurostat. Maritime Ports Freight and Passenger Statistics. Brussels: Eurostat Statistic Explained. Available online: https://ec.europa.eu/eurostat/statistics-explained/index.php/Maritime_ports_freight_and_passenger_statistics (accessed on 1 October 2021).

	



UNCTAD. Review of Maritime Transport. United Nations Publications. Available online: https://unctad.org/system/files/official-document/rmt2019_en.pdf (accessed on 1 October 2021).

	



EMSA. European Maritime Safety Agency. August 2021—COVID-19 Impact on Shipping Report. Available online: http://www.emsa.europa.eu/newsroom/latest-news/item/4478-august-2021-covid-19-impact-on-shipping-report.html (accessed on 1 October 2021).

	



Barykin, S.Y.; Kapustina, I.V.; Sergeev, S.M.; Kalinina, O.V.; Vilken, V.V.; Putikhin, Y.Y.; Volkova, L.V. Developing the physical distribution digital twin model within the trade network. Acad. Strateg. Manag. J. 2021, 20, 1–18. [Google Scholar]

	



Barykin, S.Y.; Bochkarev, A.A.; Dobronravin, E.; Sergeev, S.M. The place and role of digital twin in supply chain management. Acad. Strateg. Manag. J. 2021, 20, 1–19. [Google Scholar]

	



García, A.; García, F.; Del Rey, Á.M.; Rodríguez, G.; De La Villa, A. Changing assessment methods: New rules, new roles. J. Sym. Comput. 2014, 61, 70–84. [Google Scholar] [CrossRef]

	



Marodin, G.A.; Saurin, T.A. Managing barriers to lean production implementation: Context matters. Int. J. Prod. Res. 2015, 53, 3947–3962. [Google Scholar] [CrossRef]

	



Jurburg, D.; Viles, E.; Tanco, M.; Mateo, R.; Lleó, Á. Understanding the main organisational antecedents of employee participation in continuous improvement. TQM J. 2019, 31, 359–376. [Google Scholar] [CrossRef]

	



Sackett, P.R.; Devore, C.J. Counterproductive Behaviors at Work. In Handbook of Industrial, Work, and Organizational Psychology; Anderson, N., Ones, D., Sinangil, H., Viswesvaran, C., Eds.; Sage: London, UK, 2001; pp. 145–164. [Google Scholar]

	



Lu, C.S.; Lai, K.H.; Cheng, T.C.E. Adoption of internet services in liner shipping: An empirical study of shippers in Taiwan. Transp. Rev. 2006, 26, 189–206. [Google Scholar] [CrossRef]

	



Lu, A.C.C.; Gursoy, D. Impact of job burnout on satisfaction and turnover intention: Do generational differences matter? J. Hosp. Tour. Res. 2016, 40, 210–235. [Google Scholar] [CrossRef]

	



Baseman, J.; Revere, D.; Painter, I.; Stangenes, S.; Lilly, M.; Beaton, R.; Meischke, H. Impact of new technologies on stress, attrition and well-being in emergency call centers: The Next Generation 9-1-1 study protocol. BMC Public Health 2018, 18, 597. [Google Scholar] [CrossRef] [PubMed]

	



Davis, F.D.; Bagozzi, R.P.; Warshaw, P.R. User acceptance of computer technology: A comparison of two theoretical models. Manag. Sci. 1989, 35, 982–1003. [Google Scholar] [CrossRef]

	



Borle, P.; Reichel, K.; Niebuhr, F.; Voelter-Mahlknecht, S. How Are Techno-Stressors Associated with Mental Health and Work Outcomes? A Systematic Review of Occupational Exposure to Information and Communication Technologies within the Technostress Model. Int. J. Environ. Res. Public Health 2021, 18, 8673. [Google Scholar] [CrossRef]

	



Day, A.; Scott, N.; Kelloway, E.K. Information and communication technology: Implications for job stress and employee well-being. In New Developments in Theoretical and Conceptual Approaches to Job Stress (Research in Occupational Stress and Wellbeing); Perrewé, P.L., Ganster, D.C., Eds.; Emerald: Bingley, UK, 2010; Volume 8, pp. 317–350. [Google Scholar] [CrossRef]

	



Stich, J.-F.; Farley, S.; Cooper, C.; Tarafdar, M. Information and communication technology demands: Outcomes and interventions. J. Organ. Eff. People Perform. 2015, 2, 327–345. [Google Scholar] [CrossRef]

	



Brivio, E.; Gaudioso, F.; Vergine, I.; Mirizzi, C.R.; Reina, C.; Stellari, A.; Galimberti, C. Preventing Technostress Through Positive Technology. Front. Psychol. 2018, 9, 2569. [Google Scholar] [CrossRef]

	



Demerouti, E.; Bakker, A.B.; Nachreiner, F.; Schaufeli, W.B. The job demands-resources model of burnout. J. Appl. Psychol. 2001, 86, 499–512. [Google Scholar] [CrossRef]

	



Fishbein, M.; Ajzen, I. Belief, Attitude, Intention and Behavior: An Introduction to Theory and Research; Addison-Wesley Publication Company: Boston, MA, USA, 1975. [Google Scholar]

	



Kwee-Meier, S.T.; Bützler, J.E.; Schlick, C. Development and validation of a technology acceptance model for safety-enhancing, wearable locating systems. Behav. Inform. Technol. 2016, 35, 394–409. [Google Scholar] [CrossRef]

	



Zhou, T. Examining location-based services usage from the perspectives of unified theory of acceptance and use of technology and privacy risk. J. Electron. Commer. Res. 2012, 13, 135–144. [Google Scholar]

	



Knani, M. Exploratory study of the impacts of new technology implementation on burnout and presenteism. Int. J. Bus. Manag. Sci. 2013, 8, 92. [Google Scholar] [CrossRef]

	



Maillet, E.; Mathieu, L.; Sicotte, C. Modeling factors explaining the acceptance, actual use and satisfaction of nurses using an electronic patient record in acute care settings: An extension of the UTAUT. Int. J. Med. Inform. 2015, 84, 36–47. [Google Scholar] [CrossRef]

	



Salanova, M.; Llorens, S.; Cifre, E.; Martinez, I.M.M. We need a hero! Toward a validation of the healthy and resilient organization (HERO) model. Group. Organ. Manag. 2012, 37, 785–822. [Google Scholar] [CrossRef]

	



Schaufeli, W.B.; Salanova, M.; González-Romá, V.; Bakker, A.B. The measurement of engagement and burnout: A two sample confirmatory factor analytic approach. J. Hapiness Stud. 2002, 3, 71–92. [Google Scholar] [CrossRef]

	



Cartwright, S.; Cooper, C.L. Public policy and occupational health psychology in Europe. J. Occup. Health Psychol. 1996, 1, 349–361. [Google Scholar] [CrossRef]

	



Väänänen, A.; Toppinene-Tanner, S.; Kalimo, R.; Mutanen, P.; Vahtera, J.; Peirò, J.M. Job characteristics, physical and psychological symptoms, and social support asantecedents of sickness absence among men and women in the private industrial sector. Soc. Sci. Med. 2003, 57, 807–824. [Google Scholar] [CrossRef]

	



Neirotti, P.; Paolucci, E. Why do firms train? Empirical evidence on the relationship between training and technological and organizational change. Int. J. Train. Dev. 2013, 17, 93–115. [Google Scholar] [CrossRef]

	



Hu, X.; Griffin, M.A.; Bertuleit, M. Modelling antecedents of safety compliance; Incorporating theory from the technological acceptance model. Saf. Sci. 2016, 87, 292–298. [Google Scholar] [CrossRef]

	



Hetherington, C.; Flin, R.; Mearns, K. Safety in shipping: The human element. J. Safety Res. 2006, 37, 401–411. [Google Scholar] [CrossRef] [PubMed]

	



Premkumar, G.; Bhattacherjee, A. Explaining information technology usage: A test of competing models. Omega 2008, 36, 64–75. [Google Scholar] [CrossRef]

	



Mariani, M.G.; Curcuruto, M.; Gaetani, I. Training opportunities, technology acceptance and job satisfaction. J. Workplace Lear. 2013, 25, 455–475. [Google Scholar] [CrossRef]

	



Harter, J.K.; Schmidt, F.L.; Hayes, T.L. Business-unit-level relationship between employee satisfaction, employee engagement, and business outcomes: A meta-analysis. J. Appl. Soc. Psychol. 2002, 87, 268. [Google Scholar] [CrossRef] [PubMed]

	



Hackett, R.D. Work attitudes and employee absenteeism: A synthesis of the literature. J. Occup. Psychol. 1989, 62, 235–248. [Google Scholar] [CrossRef]

	



Bentler, P.M.; Chou, C.P. Practical issues in structural modelling. Sociol. Methods Res. 1987, 16, 78–117. [Google Scholar] [CrossRef]

	



Venkatesh, V.; Bala, H. Technology Acceptance Model 3 and a Research Agenda on Interventions. Deci. Sci. 2008, 39, 273–315. [Google Scholar] [CrossRef]

	



Tavakol, M.; Dennick, R. Making sense of cronbach’s alpha. Int. J. Med. Educ. 2011, 2, 53–55. [Google Scholar] [CrossRef]

	



Cenni, P.; Barbieri, F. Karasek’s Job Content Questionnaire: Una Versione Italiana Tradotta e Adattata; Report di Ricerca non Pubblicato; University of Southern California: Los Angeles, CA, USA, 1997. [Google Scholar]

	



Karasek, R. Job Content Questionnaire; Department of Industrial and Systems Engineering, University of Southern California: Los Angeles, CA, USA, 1985. [Google Scholar]

	



Schaufeli, W.B.; Bakker, A.B.; Salanova, M. The measurement of work engagement with a short questionnaire. Educ. Psychol. Meas. 2006, 66, 701–716. [Google Scholar] [CrossRef]

	



Balducci, C.; Fraccaroli, F.; Schaufeli, W.B. Psychometric properties of the Italian version of the Utrecht work engagement scale (UWES-9): A cross-cultural analysis. Eur. J. Psychol. Assess. 2010, 26, 143–149. [Google Scholar] [CrossRef]

	



Wanous, J.P.; Reichers, A.E.; Hudy, M.J. Overall job satisfaction: How good are single-item measures? J. Appl. Psychol. 1997, 82, 247–252. [Google Scholar] [CrossRef]

	



Dello Russo, S.; Miraglia, M.; Borgogni, L.; Johns, G. How time and perceptions of social context shape employee absenteeism trajectories. J. Vocat. Behav. 2013, 83, 209–217. [Google Scholar] [CrossRef]

	



Hair, J.; Black, W.; Rabin, B.; Anderson, R. Multivariate Data Analysis: A Global Analysis; Prentice Hall: Hoboken, NJ, USA, 2010. [Google Scholar]

	



Schweizer, K. Some guidelines concerning the modeling of traits and abilities in test construction. Eur. J. Psychol. Assess. 2010, 26, 1–2. [Google Scholar] [CrossRef]

	



Lindell, M.K.; Whitney, D.J. Accounting for common method variance in cross-sectional research designs. J. Appl. Psychol. 2001, 86, 114–121. [Google Scholar] [CrossRef] [PubMed]

	



Scherer, R.; Siddiq, F.; Tondeur, J. The technology acceptance model (TAM): A meta-analytic structural equation modeling approach to explaining teachers’ adoption of digital technology in education. Comput. Educ. 2019, 128, 13–35. [Google Scholar] [CrossRef]

	



Rahman, M.M.; Strawderman, L.; Lesch, M.F.; Horrey, W.J.; Babski-Reeves, K.; Garrison, T. Modelling driver acceptance of driver support systems. Accid. Anal. Prev. 2018, 121, 134–147. [Google Scholar] [CrossRef] [PubMed]

	



Salanova, M.; Llorens, S.; Ventura, M. Technostress: The dark side of technologies. In The Impact of ICT on Quality of Working Life; Springer: Dordrecht, The Netherlands, 2014; pp. 87–103. [Google Scholar]

	



Martínez-Córcoles, M.; Teichmann, M.; Murdvee, M. Assessing technophobia and technophilia: Development and validation of a questionnaire. Technol. Soc. 2017, 51, 183–188. [Google Scholar] [CrossRef]

	



Ragu-Nathan, B.; Tarafdar, M.; Ragu-Nathan, S.; Tu, Q. The consequences of technostress for end users in organizations: Conceptual development and empirical validation. Inf. Syst. Res. 2008, 19, 417–433. [Google Scholar] [CrossRef]

	



Salanova, M.; Grau, R.; Cifre, E.; Llorens, S. Computer training, frequency of use and burnout: The moderating role of computer self-efficacy. Comput. Hum. Behav. 2000, 16, 575–590. [Google Scholar] [CrossRef]

	



Carotenuto, A.; Molino, I.; Fasanaro, A.M.; Amenta, F. Psychological stress in seafarers: A review. Int. Marit. Health 2012, 63, 188–194. [Google Scholar] [PubMed]

	



Molino, M.; Cortese, C.G.; Ghislieri, C. The promotion of technology acceptance and work engagement in industry 4.0: From personal resources to information and training. Int. J. Environ. Res. Public Health 2020, 17, 2438. [Google Scholar] [CrossRef]

	



Oldenburg, M.; Jensen, H.J.; Wegner, R. Burnout syndrome in seafarers in the merchant marine service. Int. Arch. Occup. Environ. Health 2013, 86, 407–416. [Google Scholar] [CrossRef] [PubMed]

	



Lesener, T.; Guys, B.; Wolter, C. The job-demands resources model: A meta-analytic review of longitudinal studies. Work Stress 2019, 33, 76–103. [Google Scholar] [CrossRef]

	



Kwon, K.; Kim, T. An integrative literature review of employee engagement and innovative behavior: Revisiting the JD-R model. Hum. Resour. Manag. Rev. 2020, 30, 100704. [Google Scholar] [CrossRef]

	



Shahreki, J.; Ganesan, J.; Raman, K.; Chin, A.L.L.; Chin, T.S. The effect of human resource information system application on employee satisfaction and turnover intention. Entrep. Sustain. Issues 2019, 7, 1462–1479. [Google Scholar] [CrossRef]

	



Pauksztat, B. Effects of job demands and social interactions on fatigue in short sea cargo shipping. Marit. Policy Manag. 2017, 44, 623–640. [Google Scholar] [CrossRef]

	



Radic, A.; Arjona-Fuentes, J.M.; Ariza-Montes, A.; Han, H.; Law, R. Job demands–job resources (JD-R) model, work engagement, and well-being of cruise ship employees. Int. J. Hosp. Manag. 2020, 88, 102518. [Google Scholar] [CrossRef]

	



Andrei, D.M.; Griffin, M.A.; Grech, M.; Neal, A. How demands and resources impact chronic fatigue in the maritime industry. The mediating effect of acute fatigue, sleep quality and recovery. Saf. Sci. 2020, 121, 362–372. [Google Scholar] [CrossRef]

	



Jacobs, J.V.; Hettinger, L.J.; Huang, Y.H.; Jeffries, S.; Lesch, M.F.; Simmons, L.A. Employee acceptance of wearable technology in the workplace. Appl. Ergon. 2019, 78, 148–156. [Google Scholar] [CrossRef] [PubMed]

	



Molero, G.D.; Santarremiglia, F.E.; Poveda-Reyes, S.; Mayrhofer, M.; Awad-Nunez, S.; Kassabji, A. Key factors for the implementation and integration of innovative ICT solutions in SMEs and large companies involved in the multimodal transport of dangerous goods. Eur. Transp. Res. Rev. 2019, 11, 28. [Google Scholar] [CrossRef]








[image: Ijerph 18 12358 g001 550] 





Figure 1. The hypothesized model. 
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Figure 2. The tested model (N = 122). Note: Every effect is statistically significant at p < 0.01; italicized numbers present the squared multiple correlations. 
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Table 1. Means, standard deviations and correlations among study variables (N = 122).
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	Variable
	M
	SD
	Skew
	Kurt
	1
	2
	3
	4
	5
	6





	
	1.

	
Perceived usefulness (PU)






	3.33
	1.06
	−0.23
	−0.71
	(0.97)
	
	
	
	
	



	
	2.

	
Perceived ease of use (EOU)






	3.43
	0.90
	−0.39
	0.15
	0.62 **
	(0.93)
	
	
	
	



	
	3.

	
Intention to use






	2.89
	1.03
	0.11
	−0.29
	0.72 **
	0.65 **
	(0.86)
	
	
	



	
	4.

	
Support from colleagues






	3.56
	0.71
	−0.56
	1.53
	0.20 *
	0.32 **
	0.26 **
	(0.76)
	
	



	
	5.

	
Work engagement






	5.18
	1.46
	−0.84
	0.09
	0.39 **
	0.37 **
	0.37 **
	0.46 **
	(0.92)
	



	
	6.

	
Job satisfaction *






	5.41
	1.56
	−1.21
	1.01
	0.42 **
	0.32 **
	0.43 **
	0.44 **
	0.73 **
	--



	
	7.

	
Absenteeism *






	6.75
	2.11
	−0.97
	3.53
	0.00
	0.00
	−0.04
	−0.15
	−0.15
	−0.22 *







Note. Cronbach’s alphas for the sample (in parentheses) can be found on the diagonal; ** p < 0.01; * p < 0.05.
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Table 2. Standardised effects (N = 122).
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Dependent Variables




	
Direct Effects

	
Perceived Ease of Use

	
Perceived Usefulness

	
Intention to Use

	
Work Engagement

	
Job Satisfaction

	
Absenteeism






	
Perceived ease of use

	

	
0.63 *** (H3)

	
0.30 *** (H1)

	

	

	




	
Perceived usefulness

	

	

	
0.54 *** (H2)

	
0.29 *** (H5)

	

	




	
Intention to use

	

	

	

	

	
0.24 ** (H7)

	




	
Support from colleagues

	
0.34 *** (H4)

	

	

	
0.43 *** (H6)

	

	




	
Work engagement

	

	

	

	

	
0.68 *** (H8)

	




	
Job satisfaction

	

	

	

	

	

	
−0.20 ** (H9)




	
Absenteeism

	

	

	

	

	

	




	
Indirect Effects

	

	

	

	

	

	




	
Perceived ease of use

	

	

	
0.34 ***

	
0.18 *

	
0.28 ***

	
−0.06




	
Perceived usefulness

	

	

	

	

	
0.33 ***

	
−0.07




	
Intention to use

	

	

	

	

	

	
−0.05




	
Support from colleagues

	

	
0.22 **

	
0.22 **

	
0.06

	
0.39 ***

	
−0.08




	
Work engagement

	

	

	

	

	

	
−0.14




	
Job satisfaction

	

	

	

	

	

	




	
Absenteeism

	

	

	

	

	

	




	
Total Effects

	

	

	

	

	

	




	
Perceived ease of use

	

	
0.63 ***

	
0.64 ***

	
0.18 *

	
0.28 ***

	
−0.06




	
Perceived usefulness

	

	

	
0.54 ***

	
0.29 ***

	
0.33 ***

	
−0.07




	
Intention to use

	

	

	

	

	
0.24 **

	
−0.05




	
Support from colleagues

	
0.34 ***

	
0.22 **

	
0.22 **

	
0.50 ***

	
0.39 ***

	
−0.08




	
Work engagement

	

	

	

	

	
0.68 ***

	
−0.14




	
Job satisfaction

	

	

	

	

	

	
−0.20 **




	
Absenteeism

	

	

	

	

	

	




	
Squared multiple

Correlations

(R squared)

	
0.12

	
0.40

	
0.58

	
0.33

	
0.62

	
0.04








Note. *** p < 0.001; ** p < 0.01; * p < 0.05.
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