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Abstract

:

Recently, the trend of public transportation has evolved from traditional vehicles to intelligent transportation systems. Among many innovative systems, the development of group rapid transit (GRT) has become increasingly important. This study aims to explore the key acceptance factors for users to adopt GRT through three dimensions: technology, sharing, and experiential marketing (TSE). First, this study identifies variables under each construct of the TSE model through a literature review and interviews with experts, so as to understand what factors of the model impact users’ usage intention and continuous usage intention. Subsequently, through a questionnaire survey, the theoretical model is verified. The participants of the survey were users of GRT, and a total of 306 valid questionnaires were collected. Through structural equation modeling (SEM) analysis, the results indicate that technology does not significantly impact usage intention, as users may not fully understand GRT’s future developments; technology only affects continuous usage intention. Sharing also only influences continuous usage intention. These results show that the adoption of GRT may be gradual and long-term rather than short-term. Finally, experiential marketing has a significant impact on both usage intention and continuous usage intention. This implies that users’ experiences are vital in promoting innovative services, hence service providers should seek to not only improve the service but also enhance users’ trust in and support for the service.
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1. Introduction


In recent years, traditional transportation has evolved into intelligent transportation systems. Group rapid transit (GRT), an innovative transportation service system model, is one such system; it is an important development trend as well as an emerging industry. Different from mass rapid transit (MRT) or general bus rapid transit (BRT), GRT is an unmanned driving system in which the vehicle sizes can be adjusted to suit different periods (peak or off-peak). In addition, during off-peak hours, due to the unmanned driving system, service can be provided through a system similar to taxi hailing [1,2,3].



At present, companies and governments across the world are actively introducing GRT service, and various tests are being carried out in different countries to determine its applicability. In 2016, Sion in Switzerland took the lead in using unmanned vehicles for public transportation. In 2019, Nanyang Technological University launched a GRT system on campus as part of its efforts to enhance the living and learning experience using technological solutions [4]. Subsequently, in 2020, Newcastle introduced the first unmanned vehicle to provide passenger service on general roads [5].



In Taiwan, the Hsinchu area signed a contract with a Dutch GRT company in 2015, hoping to solve the urban traffic congestion problem. The GRT was expected to carry 4800 passengers per hour [6]. In 2017, National Taiwan University introduced an unmanned bus, EZ10, on its campus, which was the first electric autopilot bus in Taiwan. Its operation mode is similar to GRT, with electricity controlled from the cloud and passengers picked up at designated points [7]. In 2020, Taoyuan International Airport will trial the operation of unmanned autopilot shuttles as part of its efforts to automate the amenities at the airport [8].



To investigate users’ usage intention and continuous usage intention, this study proposes a technology–sharing–experiential marketing (TSE) framework that is more compatible with the GRT service system to explore the impact of technology, sharing, and experience on the usage of GRT. The TSE framework is based on the technology–organization–environment (TOE) model [9], a framework that is more suitable to explain the impact of those three factors on the information technology acceptance of enterprises. Since GRT is a shared service system, the TSE model can emphasize consumers’ acceptance of the sharing economy model and the experiential marketing activities of the innovative technology.



In the past, most of the studies on usage intention and continuous usage intention were aimed at exploring the field of networks and information systems [10,11,12,13]. However, they did not address innovative service applications such as GRT. Given the trend of GRT, this study focuses on its key acceptance factors through the TSE model. The study also examines the key factors of the model that influence usage intention and continuous usage intention.




2. Literature Review


2.1. GRT


Group rapid transit (GRT) and personal rapid transit (PRT) are sub-categories of autopilot public transportation systems. PRT is an emerging urban transportation mode that uses small computer-assisted vehicles for transportation via rail networks and paired stations. Vehicles provide direct services from origin stations to destination stations, in line with passengers’ requests [14]. Since GRT runs on electricity and does not require mechanical equipment, the vehicle weight is lighter. Besides, the savings on infrastructure costs enable the PRT design to focus on improving passengers’ experience and comfort and the intelligent automation system [15].



GRT is an unmanned automated driving system similar to PRT, but it has the capacity to carry more passengers. It is like a horizontal elevator system that optimizes public transportation, effectively reduces travel time, and saves resources [15]. GRT can adapt the size of vehicles according to different times and on-peak/off-peak hours. It also provides a service similar to taxi-hailing during off-peak hours. However, it is not mass rapid transit, as the compartment capacity is about 10–50 passengers. Most GRT systems use off-line stations and provide services for passengers with the same stops. Hence, passengers do not need to wait for a long time, unlike shuttle buses.



Muller and Andreasson [3] noted that compared to general rail systems, the average waiting time for GRT is 2.5 min, the maximum waiting time is 5 min, and the weekly passenger capacity is 20,370. In addition, to improve its efficiency, GRT provides regular or on-call services based on customer needs [3]. In addition, GRT can bypass the main routes and drive on any road sections. It has more advantages in terms of technology, economy, and operation compared to traditional public transportation [15]. GRT can not only reduce the cost of hiring drivers but also respond to environmental issues, such as reducing noise pollution and carbon dioxide emissions [16]. It can also reduce 70% of the carbon footprint compared to gas-powered automobiles and 50% of carbon emissions compared to buses and trains [15].



Regarding sustainability, as environmental aspects of urban settlements has gained strength and significance, technology usage has been found to be related to environmental problems and sustainability [1]. According to López-Lambas and Alonso [17], autonomous driving is energy-wise more efficient and controlled. Vehicles of GRT systems apply eco-driving patterns and are programmed to minimize energy consumption by using electricity or cleaner fuels. They also analyzed the psychological factors affecting users’ acceptance of automated mass transportation through focus group interviews. The most significant positive factors include reduced personnel costs, traffic congestion, waiting time, and carbon emissions. Moreover, the higher speeds of the GRT system also contribute to comparatively fewer vehicles, parking facilities and system operation being needed [3].



Through a large cross-national questionnaire, Nordhoff et al. [18] reported that usefulness and ease of use are the most influential factors that affect the public’s acceptance of automated vehicles. Roche-Cerasi [19] found that safety concerns were the most significant constraint in promoting driverless shuttles in Norway. Thus, people will trust and accept the automation of public transportation if the risk of accidents is effectively addressed.




2.2. TOE and Technology Acceptance Model


Davis [20] proposed the technology acceptance model (TAM), which uses perceived usefulness and perceived ease of use to explain the intention to adopt information technology. Venkatesh and Davis [21] claimed that “social influence” and “perception of tool value” are two important dimensions that affect users’ perception; they revised the TAM and formed a new model, TAM2. Additionally, Venkatesh et al. [22] proposed the unified theory of acceptance and use of technology (UTAUT) based on related research on TAM, which mainly focuses on performance evaluation and environmental impact before behavioral intentions. The latest revised model is the extended unified theory of acceptance and use of technology (UTAUT2) proposed by Venkatesh, Thong, and Xu [23], which is the most comprehensive model for exploring users’ behavioral intentions and actual use.



Previous studies that explored the factors affecting the adoption of technology can be categorized in two levels: organizational and individual [24,25]. The problems encountered in organizations are more complicated, as organizations comprise multiple individuals. Additionally, decision-making is slower in organizations. Therefore, the technology–organization–environment (TOE) framework proposed by Tornatzky and Fleischer [9] includes technological, organizational, and environmental dimensions. The TOE framework has been widely used to discuss the acceptance of technological innovation and summarizes the factors affecting the acceptance of technological innovation into three categories: technology, organization, and environment. Technology refers to the internal and external technology of enterprises, including equipment and operating procedures. Organization refers to characteristics and resources of enterprises, including firm size, management structure, and human and financial resources. Environment refers to industrial scale, competitors, stakeholders (upstream to downstream suppliers) who obtain the supply of resources, and government relationships.



In the past, the TOE framework was widely used in technology acceptance by enterprises. Kuan and Chau [26] extended it to explore the acceptance of electronic data interchange technology by small enterprises. They studied 575 small enterprises in Hong Kong, and the results showed that the TOE framework explained the impact of enterprises on the acceptance of information technology. Zhu, Kraemer, and Xu [27] adopted the TOE framework to study organizations’ acceptance of electronic enterprises. That study showed that the influencing factors included technical capability, organization size, customer readiness, partner readiness, and competitive pressure. Moreover, Hong and Zhu [28] extended the TOE framework to explore factors influencing the acceptance of Internet-based e-commerce. The results showed that the three dimensions of TOE were the key influencing factors for enterprises.




2.3. Technology, Sharing, Experiencial Marketing (TSE)


This study proposes the technology–sharing–experiential marketing (TSE) framework, which was derived from the concept of the TOE framework. Regarding the technology aspect, GRT is an innovative transportation tool that needs to be accepted by users. Regarding the sharing aspect, it is a kind of shared mobility that involves the concept of sharing economy. Regarding the experiential marketing aspect, to enhance the usage and continuous usage intention of users, it is crucial to engage their interest by connecting the individuals’ needs and to arouse their desire for GRT through interactive experiences. In conclusion, the TSE framework is specific to research on the usage and continuous usage intention of GRT system.



2.3.1. Technology


The first dimension of TSE is technology, which refers to all technologies related to products and services. In this case, GRT is an innovative transportation tool and users need to accept five dimensions of technology: perceived enjoyment, perceived ease of use, perceived benefits, technological capability, and availability. Perceived enjoyment emphasizes the feeling of pleasure while using the system. It is positively related to people’s attitudes towards the continuous usage of innovative technology [29]. Perceived ease of use means that if users feel that the effort to use the system exceeds the benefits, they will tend not to use it [30]. Perceived benefits refers to the benefits that users believe can be obtained by adopting new technologies [31]. Technological capability involves the modification or improvement of innovative technologies; technological capability refers to the performance of a product or a service [32]. Availability refers to the capacity of a product or system to provide a complete technology portfolio [33].




2.3.2. Sharing


The sharing economy describes the connection of dispersed groups to promote a more effective use of goods and skills through networking technology. The concept of a sharing economy can be traced back to collaborative consumption, proposed by Felson and Spaeth [34], and can be regarded as a technological phenomenon of collaborative consumption [35]. Botsman [36] believes that collaboration and sharing are consistent since sharing is a necessary link during the process of collaborating. Relevant studies on collaborative consumption can be divided into three categories, as follows.



The first category refers to studies on consumers’ acceptance of collaborative consumption models. These studies explored the factors affecting the satisfaction of new participants with sharing consumption models and consumers’ motivation to participate and re-participate in sharing consumption [37]. The second category of studies refers to the key success factors of the collaborative consumption sharing model. These studies considered the continuous expansion and growth of the model and focused on innovative business model development in various industries [38]. The third category explored the service models of suppliers of collaborative consumption sharing. Through surveys of consumers who used sharing services, they discussed the economic benefits, trust, reputation, perceived ease of use, perceived uniqueness, environmental sustainability, and community value brought by collaborative consumption services. Additionally, they explored the influence of these factors on personal feelings (such as perceived value and customer loyalty) to reveal the determinants of customer loyalty in collaborative consumer services [39]. Their findings can help suppliers to understand the characteristics and real needs of consumers and provide products and services that better meet those needs.



The factors that affect collaborative consumption sharing can be divided into six categories. The first is community belonging. Members hope to get a sense of belonging during consumption, which is also a determinant of collaborative consumption [40,41]. The second category is environmental impact. In recent years, public environmental awareness has risen and anti-consumption, green, ethical, or sustainable alternative forms of consumption have received increasing attention [15,16,42,43,44,45,46]. Most importantly, rapid transit systems are using alternative fuels, propulsion systems and pollutant emissions controls [47]. While the expected reduction in emissions is the principal benefit, this kind of sharing vehicles can also lower overall noise levels as well as the production of both liquid and solid waste. The third category is reputation. People usually look forward to highlighting their contributions to promote their reputation. Therefore, self-marketing and reputation building are the most influential indicators in a sharing economy [35,48].



The fourth category is sustainability. Collaborative consumption has a positive influence on ecological sustainability [49,50]. It can act as a means that initiates the public’s environmental and social awareness which induces sustainable consumptions [49]. Sharing economy is now a new sustainable business model that encourages the minimization of consumption and maximizes societal and environmental benefits [50]. This proceeds to the fifth category; social benefits. In the communication between customers and service providers, service quality has a decisive influence on customers’ feelings. Thus, social benefits between customers and service providers are important [51]. The sixth category is trend affinity. Sharing consumption is an emerging trend that affects consumer behaviors on a large scale [36], especially young people, who tend to use innovative and fashionable products and services [52]. Moeller and Wittkowski [53] also found that young consumers who seek to use trendy products tend to share ownership.




2.3.3. Experiential Marketing


The term “experiential marketing,” which combines experience and marketing, was first used in strategic experiential modules (SEMs) proposed by Schmitt [54]. SEMs are composed of five experiential types. The first type is “sense,” which includes vision, sound, smell, taste, and touch. The goal of sensory experience is to provide consumers with a positive perceived experience through sensory stimulation. The second is “feel,” which aims to create feelings and emotions ranging from a mild positive mood to strong emotions of joy and pride. The third is “think,” which can inspire customers’ creative perception and problem-solving ability. The fourth is “act,” which enhances customers’ physical experience enriches their lives by showing them alternative lifestyles and interactions. The fifth is “relate,” which establishes a connection with others or social relations and culture. Therefore, it can achieve the ideal self and increase personal experience.





2.4. Usage Intention, Usage, and Continuous Usage


Chronologically, the use of information systems can be divided into usage intention, usage status, and continuous usage intention. Usage intention refers to a personal willingness to use a certain information system technology in the future. It is a possibility that someone will intend to adopt a technology or information system. Continuous usage intention is the willingness to adopt the system after trying it [55,56]. With reference to the factors influencing users’ adoption of new technology, Sun and Jeyaraj [11] found that in the early stage, individuals’ innovative attitude and characteristics will affect their intention to use new technology. In the later stage, their intention will be affected by their innovative attitude and contextual factors. Hsiao et al. (2019) confirmed that the quality of the technology system will positively affect users’ willingness to continue to use the system.



Yoon, Duff, and Ryu [12] divided the factors that affect continuous usage intention into two types: external and internal motivation. Legault [57] claimed that internal motivation arises when participation behaviors are satisfying or pleasing, while external motivation refers to the fact that the performance of behaviors depends on the results achieved and is separate from the behaviors. Van der Heijden [10] believed that the perception of pleasure is focused on internal motivation, while the perception of usefulness is focused on external motivation. He suggested that for practical systems, external motivation can be used as the main predictor of system usage intention.



Past studies did not establish an integrated framework to reveal the relationship among antecedents, usage status, and continuous intention to use experiential marketing and sharing consumption while using GRT services. Therefore, this study aims to determine the key factors influencing users’ usage status and continuous usage intention with regard to GRT services. Furthermore, this study provides an integrated model to understand the relationship between key variables and users’ continuous usage intention.





3. Research Methods


In this study, through qualitative interviews, grounded theories, and questionnaires, variables within the TSE dimensions are summarized to establish the overall factors that affect users’ usage of and continuous intention to use GRT services. First, 25 relevant variables were determined through literature reviews, to ensure that these variables are specific to the proposed model and are statistically significant according to past studies. This step helped to identify the most important and most common variables in the TSE model, and they were finally summarized into 16 applicable variables through a seminar attended by eight industry, government, and academic experts. The seminar was conducted by researchers and industry experts through face-to-face interviews. After the seminar, a preliminary TSE model (including dimensions and key variables within the dimensions) was constructed based on the literature review and experts’ suggestions. Questions of each dimension in the first draft of the questionnaire were collected from a previous study related to the variables. By conducting a literature review, scales or measurements that could be applied or adapted were identified; furthermore, the items of each dimensions were ensured to be aligned with related theory and research in the field. To delete inapplicable questions and complete the final questionnaire, a pretest was conducted through interviews and discussions with academic experts. Finally, through the questionnaire survey with response options structured on a five-point Likert scale, the influence of variables on users’ usage of and continuous intention to use GRT service under the TSE model was verified. Since no integrated framework or concept was proposed in past studies, it is difficult to understand the relationships among the three dimensions, their antecedents, usage status, and continuous usage intention.



This study aimed to determine the factors that affect users’ usage intention and continuous usage intention with regard to GRT service and provide an integrated framework to explain these factors. Users’ motivations for using information technology were first divided into three categories: technology, sharing, and experiential marketing, then the technology–sharing–experiential marketing (TSE) model was constructed based on relevant research. Finally, through seminars, the relationships indicated in the research model were established as hypotheses, as shown in Figure 1.



Many past studies have revealed that the incompatibility between new technology and existing value or work will seriously discourage people from using innovative technology [58,59]. Furthermore, difficulty in understanding and operating new technology will also hinder continuous usage [60,61]. In addition, users’ familiarity with the system will induce them to unconsciously interact with it, which increases their continuous usage intention [58]. In general, as an innovative information technology, the technological characteristics of the GRT system are regarded as incentives that will significantly affect users’ usage and continuous usage intention. Therefore, the following hypothesis is proposed in this study:




Hypothesis 1&2 (H1, H2).Technology has a significant impact on usage intention and continuous usage intention with regard to GRT.





Many previous studies have revealed a positive relationship between sharing and continuous usage. Moeller and Wittkowski [53] pointed out that younger consumers tend to share ownership when they follow trendy, innovative, and fashionable products or services. Therefore, the sharing economy has a positive impact on ecological sustainability, and that concept arouses users’ continuous usage intention [48]. In recent years, environmental awareness has been on the rise, while anti-consumption, environmental protection, and sustainable alternative consumption have received increasing attention. Many studies have found that environmental protection factors affect people’s willingness to participate in sharing consumption [42,43,44,45,46]. Based on that, this study suggests that the sharing economy significantly affects users’ usage intention and continuous usage intention. Therefore, the following hypothesis is proposed:




Hypothesis 3&4 (H3, H4).Sharing has a significant impact on usage intention and continuous usage intention with regard to GRT.





Yoon, Duff, and Ryu [12] divided the factors that affect users’ continuous usage of a system into two categories: external and internal motivation. Specifically, Legault [57] claimed that internal motivation arises when participation behaviors are satisfying or pleasing. Tsiotsou et al. [62] found that experiential marketing can improve users’ satisfaction with a service and increase their willingness to keep using it in the future, which creates a competitive advantage. When Luo et al. [63] studied the relationship between online marketing and purchase behaviors, they discovered that experiential marketing not only remarkably increases consumers’ purchase intention and loyalty, but also affects commodity prices. Moreover, many studies suggested that technology providers should simultaneously provide basic services or functions and value to users. This value can stimulate user participation, satisfaction, and acceptance of new technologies [58,64,65]. Hence, the following hypothesis is proposed:




Hypothesis 5&6 (H5, H6).Experiential marketing has a significant impact on usage intention and continuous usage intention with regard to GRT.






4. Data Analysis


In this study, a questionnaire survey was conducted with people who have used GRT before. A questionnaire pretest was given before the survey. A total of five academic and industry experts were invited to revise the questionnaire. After that, the questionnaire was distributed in paper form in the experiential ride area of the Taipei World Trade Center and the Industrial Research Institute. A total of 357 questionnaires were recovered over a five-month period, of which 306 were valid.



4.1. Descriptive Statistics


In the descriptive statistics of this study, the gender ratio of respondents is about 58:42, men to women. Most respondents were ≤29 years old, accounting for 25.5%. The second-largest age group was 35 to 39 years old, at 17.0%. For means of commuting, 61.4% of respondents took public transportation, 31.4% drove cars or rode motorcycles, and 6.2% walked or cycled.




4.2. Factor Analysis


The main purpose of factor analysis is to simplify data and establish a structure, and to streamline several variables into a few meaningful factors. It is one of the most effective ways to improve the construct validity of a questionnaire and further reveal the effective question items. There are two factor analysis methods: exploratory factor analysis (EFA) and confirmatory factor analysis (CFA).



EFA is mostly used in the development or preparation of scales to understand which indicators (items) should be selected or deleted, and which factors (or subscales) a dimension (latent variable) should include. CFA is mostly used after a scale is developed to verify whether specific indicators (questions) are consistent with the dimensions identified in existing theories. Therefore, theoretical verification is the main purpose of CFA.



This study intended to explore the relationship between observation indicators and potential items so as to verify the proposed structural equation model. Therefore, confirmatory factor analysis was used. For verification, Hair et al. [66] suggested that factor loadings greater than 0.7 are ideal and factor loadings greater than 0.6 are acceptable. As shown in Table 1, the confirmatory factor analysis results of this study show that the factor loadings of all items were greater than 0.6, thus, they all reached a significant level.




4.3. Reliability Analysis


Reliability is a measure of correctness or accuracy, while reliability analysis measures the reliability, consistency, and stability of a questionnaire [68]. There are many ways to check reliability, including Cronbach’s α, composite reliability (CR), and variance extracted.



In this study, composite reliability was used to test the reliability of the questionnaire and measure the consistency of the question items in each dimension. CR is a value between zero and one; a higher value corresponds to a higher proportion of true variation in the total variation and higher internal consistency. Fornell and Larcker [77] suggested that the CR of variables should be greater than 0.7. As shown in Table 1, the CR values in this study are all higher than 0.7, thus the questionnaire has high consistency and stability.




4.4. Validity Analysis


Validity refers to correctness, and higher validity of a questionnaire means that the test results can better show the true characteristics of the predicted object. Generally, validity can be divided into content and construct validity. Content validity refers to the degree to which the measuring instrument can adequately cover the topic. The measurement is quite subjective. If a questionnaire is compiled by referring to relevant past studies and it passes a pretest and trial test, then it has evidence of content validity.



Construct validity refers to the ability of questionnaire items to measure abstract characteristics and theoretical concepts. It is usually tested by convergent and discriminant validity. Convergent validity refers to the convergence of a construct, which means measuring whether related factors will fall into the same dimension based on factor loadings. According to Hair et al. [66], if the number of samples is small, the factor loadings must be larger to reach a significant level. Fornell and Larcker [77] suggested using average variance extracted (AVE) to measure construct validity. AVE calculates the ability of potential variables to explain the variance of measurement items. Generally, AVE must be greater than 0.5 [78]; a higher AVE represents higher reliability and convergence validity of the potential variable.



Discriminant validity confirms that the measured variables are indeed different constructs. Different variables are measured and the results are examined by correlation analysis. If the correlation between two variables is low, they have discriminant validity. According to the suggestion of Hair et al. [79], the correlation coefficient between two variables should be lower than the square root of the AVE of each variable. The results of this study show that AVE is greater than 0.5 and the square root of AVE of all variables is greater than their correlation coefficient (Table 2), thus the scale of this study is valid. Table 2 represents a correlation coefficient matrix while square root of AVE of all dimensions are shown in bold.




4.5. Structural Equation Modeling


Smart PLS (Partial Least Squares) was used to test the model proposed in this study and bootstrapping was the analysis method mainly used to estimate the path coefficient. The reason for using PLS is that it is suitable for verifying models with a small or medium sample size. Figure 2 shows the path analysis diagram generated by the results of structural model analysis.



In the SEM model, when the t-value of the relationship between two variables is higher than 1.96, the p-value reaches a significance level of 0.05, which is represented by *. When the t-value is higher than 2.58, the p-value reaches a significance level of 0.01, which is represented by **. When the t-value is higher than 3.29, the p-value reaches a significance level of 0.001, which is represented by ***. Figure 2 shows the significance of each path coefficient. The data show that technology, sharing, and experiential marketing significantly affect usage intention and continuous usage intention with regard to GRT.



As shown in Table 3, the path coefficient of technology to usage intention is 0.153 and the t-value is 1.208, which does not reach statistical significance. Technology does not have a significant impact on people’s intention to use GRT, hence H1 is not valid. The path coefficient of technology to continuous usage intention is 0.333, with a t-value of 3.426, which reaches significance. Therefore, H2 is established; technology has a significant impact on people’s continuous intention to use GRT.



Sharing has a path coefficient of 0.114 for usage intention, and the t-value is 1.197, which is not statistically significant. Hence, H3 is not valid; sharing does not have a significant impact on the intention to use GRT. The path coefficient of sharing to continuous usage intention is 0.166 and the t-value is 2.041, which reaches a significant level. Thus, H4 is established, meaning that sharing has a significant impact on continuous intention to use GRT.



The path coefficient of experience to usage intention and continuous usage intention is 0.411 and 0.218, with t-values of 4.396 and 2.329, respectively. Since both t-values reach significance, H5 and H6 are established. Hence, experiential marketing has a significant impact on usage intention and continuous usage intention with regard to GRT.





5. Conclusions


This study adopted an innovative technology acceptance model to analyze the dimensions of technology, sharing, and experiential marketing. It further established a second-order model to further verify and discover users’ acceptance of innovative transport services. Currently, studies on GRT, autopilot vehicles, and technology acceptance models are quite scarce, and many new aspects of technology acceptance have not been explored. The promotion of GRT service for public accessibility is an important research topic. Therefore, in this study, the factors related to introducing GRT service to Taiwan were analyzed and six hypotheses for the dimensions of technology, sharing, and experiential marketing were proposed. Through literature review, interviews with experts, questionnaire surveys, structural equation modeling (SEM), and Smart PLS analysis, the technology acceptance model and key factors influencing the usage of GRT service were summarized.



5.1. Implications


In the technology construct, perceived ease of use and availability are more important than other variables. This implies that in terms of innovative GRT service, technology must be simple and easy for users in order to lower their learning threshold and be useful in daily life. It is recommended that the government actively establish a GRT transportation sharing network. If the transportation network is not dense enough, it will cause inconvenience or be too expensive. Clearly, such inconvenience or high cost inhibits promotion of the service and will cause difficulties in the initial stages of its development. Moreover, one of the key factors of technology that enables the sustainable development of GRT is safety. GRT service should have long-term and comprehensive safety plans that should be improved upon regularly. However, technology has no significant impact on usage intention, because people’s acceptance of emerging technologies increases over time. While people might not be familiar with innovative technology, they do not have strong usage intention. In contrast, it is speculated that long-term continuous usage intention is constructed by the trust of long-term passengers, thus the correlation between technology and GRT service cannot be ignored in long-term development.



In terms of sharing, reputation has an important impact. It is recommended that the government pay special attention to building a positive image for GRT service. For example, publicity activities can be introduced to popularize the environmentally friendly and energy-saving characteristics of GRT. In addition, innovative GRT services can be promoted in group media according to different age groups to set trends, which will be more effective than government promotion alone. Moreover, public figures or opinion leaders can be invited to promote services, forming a trend-following phenomenon and contributing to the promotion of innovative services. From the perspective of the TSE model, the sharing economy does not have a significant impact on usage intention, but it does on continuous usage intention. This means that the sharing economy is more helpful for long-term than short-term development, presumably because users need time to accept innovative technologies and services, and the immediate effects on the data are not obvious.



While experiential marketing does not have a significant impact on short-term usage intention or long-term continuous usage intention, during the promotion of innovative services, experiential activities can help construct consumers’ service blueprint and increase their trust and support. It is suggested that the government organize more test ride activities and related supporting activities that attract crowds, such as raffles, check-ins, and ride-sharing experiences. Finally, the hypothesis verification shows that technology, sharing, and experiential marketing have certain effects on continuous usage, which also refers to the long-term development of innovative services.



This study proposes a new technology model that combined T, S, and E dimensions to make up the deficiency of studies on technology acceptance models in innovative autopilot services. Furthermore, it provides guidance for the development of such innovative services. We conducted a review of domestic and foreign literature to examine the development of GRT transportation and the dimensions of sharing, technology, and experiential marketing. Based on research data, we also identified the variables of the model to verify their correlation and representativeness with regard to the research problem. Although usage and continuous usage were completely introduced in past studies, most of the studies were applied to networks and information systems [10,11,12,13], and there have not been studies on the innovative services of GRT. Therefore, the model and variables constructed in this study have certain value. Final hypothesis verification shows that most of the hypotheses are consistent with past studies, which proves that the relevant principles in the past can be applied in the context of GRT.




5.2. Limitations and Future Research


First, in this study, only the opinions of GRT service users were discussed, and the opinions of managers and bus operators were not included. GRT managers and passenger transport operators may have different opinions on the subsequent operation of autopilot vehicles, and the implementation of GRT services will be affected by their opinions and ideas. It is recommended that more viewpoints be included in the future, and that qualitative interviews be conducted to explore more diverse topics.



Since the GRT service is currently at the trial operation stage and the service is not yet officially operating, very few users have really experienced the service and the service model has not yet been clarified. Further discussions to determine how to operate the GRT service should be carried out in the future. Most of the questionnaire respondents in this study are expected to keep using GRT in the initial stage when the commuting service is comprehensive. At that time, more in-depth research on continuous usage intention can be conducted.
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Figure 1. Research model. 
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Figure 2. Result of path analysis with structural equation modeling. 
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Table 1. Questionnaire items, factor loading, and composite reliability (CR) value of each variable. GRT, group rapid transit.
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Construct.

	
Variables

	
Items

	
Factor Loading 1

	
CR Value

	
Item Sources






	
Technology

	
A.

Perceived enjoyment

	
PU_1. Riding GRT increases my pleasure.

	
0.829 ***

	
0.938

	
[67]




	
PU_2. Riding GRT entertains my life.

	
0.904 ***




	
PU_3. Riding GRT increases entertainment in my life.

	
0.877 ***




	
PU_4. Riding GRT helps me get pleasure.

	
0.896 ***




	
PU_5. Riding makes me more contented.

	
0.822 ***




	
B.

Perceived ease of use

	
PE_1. I feel that riding GRT would be easy for me.

	
0.773 ***

	
0.906

	
[30,68]




	
PE_2. I feel that the process of riding GRT is clear and understandable.

	
0.876 ***




	
PE_3. I find the GRT system is flexible to interact with.

	
0.815 ***




	
PE_4. Learning the operation of riding GRT is easy for me.

	
0.832 ***




	
PE_5. The procedure of riding GRT is easy for me.

	
0.757 ***




	
C.

Technology ability

	
TAA_1. The traffic volume of GRT is enough.

	
0.702 ***

	
0.829

	
[69]




	
TAA_2. The number of professionals while riding GRT is enough.

	
0.825 ***




	
TAA_3. The following items in GRT service are sufficient: professionals, vehicles, system fluency.

	
0.826 ***




	
D.

Perceived benefits

	
PB_1. Riding GRT can improve traffic safety.

	
0.814 ***

	
0.862

	
[26]




	
PB_2. Riding GRT can improve traffic efficiency.

	
0.852 ***




	
PB_3. Riding GRT is more convenient compared to other forms of transportation.

	
0.801 ***




	
E.

Availability

	
Us_1. In terms of public transportation, the GRT system is available.

	
0.755 ***

	
0.836

	
[70]




	
Us_2. The operation of GRT system is very smooth.

	
0.878 ***




	
Us_3. GRT system barely goes wrong.

	
0.743 ***




	
Sharing

	
F.

Community belonging

	
CB_1. Riding GRT allows me to be part of a group of like-minded people.

	
0.953 ***

	
0.952

	
[27,71,72]




	
CB_2. Riding GRT allows me to feel that I belong to a group of people with similar interests.

	
0.954 ***




	
G.

Environmental impact

	
EI_1. When riding GRT, I demonstrate environmentally friendly consumption behavior.

	
0.809 ***

	
0.862

	
[37,53]




	
EI_2. Environmental protection is very important when choosing transportation.

	
0.841 ***




	
EI_3. I hold the environmentally friendly characteristics of GRT in high regard.

	
0.815 ***




	
H.

Reputation

	
Re_1. Riding GRT improves my image within the community.

	
0.873 ***

	
0.902

	
[35]




	
Re_2. I gain recognition from contributing to the GRT community.

	
0.841 ***




	
Re_3. I earn respect from others by sharing my experience of riding GRT with other people.

	
0.848 ***




	
Re_4. People in the community who have ridden GRT have more prestige than those who have not.

	
0.777 ***




	
I.

Sustainability

	
Su_1. Riding GRT helps save natural resources.

	
0.808 ***

	
0.900

	
[35]




	
Su_2. Riding GRT is a sustainable mode of consumption.

	
0.841 ***




	
Su_3. Riding GRT is efficient in terms of using energy.

	
0.848 ***




	
Su_4. Riding GRT is environmentally friendly.

	
0.832 ***




	
J.

Social benefits

	
SB_ 1. I am familiar with the employees who operate the GRT service.

	
0.903 ***

	
0.934

	
[73,74]




	
SB_2. I have developed a friendship with service provider of GRT.

	
0.929 ***




	
SB_3. The passengers of the GRT service recognize me.

	
0.891 ***




	
K.

Trend affinity

	
TA_1. It is important for me to ride the newest vehicles.

	
0.822 ***

	
0.873

	
[35,53]




	
TA_2. I believe that the GRT system is the newest transportation.

	
0.814 ***




	
TA_3. I would like to keep up with the latest trends of transportation.

	
0.868 ***




	
Experiential

Marketing

	
L.

Sense

	
SE_1. Riding GRT makes me feel good.

	
0.891 ***

	
0.874

	
[75,76]




	
SE_2. Riding GRT is interesting.

	
0.870 ***




	
M.

Feel

	
FE_1. Riding GRT puts me in a certain mood.

	
0.935 ***

	
0.934




	
FE_2. Riding GRT makes me emotional.

	
0.937 ***




	
N.

Think

	
TE_1. Riding GRT intrigues me.

	
0.795 ***

	
0.879




	
TE_2. Riding GRT stimulates my curiosity.

	
0.897 ***




	
TE_3. Riding GRT stimulates my creative thinking.

	
0.831 ***




	
O.

Act

	
AE_1. I would like to take a photo of the GRT system.

	
0.868 ***

	
0.847




	
AE_2. I would like to share my experience of riding GRT.

	
0.847 ***




	
P.

Relate

	
REE_1. I would like to buy souvenirs related to GRT.

	
0.726 ***

	
0.782




	
REE_2. Riding GRT gives me a sense of identity with ecological conservation.

	
0.872 ***




	

	
Q.

Usage intention

	
BI_1. I plan to ride GRT in the future.

	
0.894 ***

	
0.928

	
[69]




	
BI_2. I plan to continuously ride GRT in the future.

	
0.915 ***




	
BI_3. I would love to ride GRT in the future.

	
0.869 ***




	
BI_4. I intend to ride GRT.

	
0.812 ***




	
R.

Continuous usage intention

	
CU_1. I tend to ride GRT continuously.

	
0.817 ***

	
0.929

	
[23,67,68]




	
CU_2. I tend to ride GRT instead of other forms of transportation in daily life.

	
0.813 ***




	
CU_3. I would like to continue my use of GRT.

	
0.874 ***




	
CU_4. I would love to maintain riding GRT in daily life.

	
0.890 ***




	
CU_5. I plan to ride GRT continuously.

	
0.860 ***








1 ***: factoring loading > 0.7.
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Table 2. Average variance extracted (AVE) value, AVE square root value, and correlation coefficient of each variable.
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	Variable
	AVE
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L
	M
	N
	O
	P
	Q
	R





	A. Perceivedenjoyment
	0.750
	0.866
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	B. Perceivedeaseofuse
	0.659
	0.355
	0.812
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	C. Technologyability
	0.619
	0.420
	0.384
	0.787
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	D. Perceivedbenefits
	0.677
	0.419
	0.434
	0.467
	0.823
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	E. Availability
	0.631
	0.438
	0.576
	0.410
	0.582
	0.794
	
	
	
	
	
	
	
	
	
	
	
	
	



	F. Communitybelonging
	0.909
	0.456
	0.368
	0.449
	0.333
	0.303
	0.953
	
	
	
	
	
	
	
	
	
	
	
	



	G. Environmentalimpact
	0.675
	0.411
	0.338
	0.238
	0.486
	0.384
	0.252
	0.822
	
	
	
	
	
	
	
	
	
	
	



	H. Reputation
	0.698
	0.563
	0.346
	0.400
	0.333
	0.336
	0.618
	0.308
	0.836
	
	
	
	
	
	
	
	
	
	



	I. Sustainability
	0.693
	0.416
	0.362
	0.324
	0.485
	0.360
	0.317
	0.661
	0.367
	0.833
	
	
	
	
	
	
	
	
	



	J. Socialbenefits
	0.824
	0.374
	0.254
	0.379
	0.265
	0.222
	0.450
	0.092
	0.533
	0.225
	0.908
	
	
	
	
	
	
	
	



	K. Trendaffinity
	0.697
	0.611
	0.373
	0.250
	0.387
	0.352
	0.348
	0.467
	0.417
	0.462
	0.152
	0.835
	
	
	
	
	
	
	



	L. Sense
	0.776
	0.476
	0.519
	0.409
	0.444
	0.500
	0.349
	0.360
	0.344
	0.402
	0.197
	0.389
	0.881
	
	
	
	
	
	



	M. Feel
	0.876
	0.563
	0.277
	0.405
	0.369
	0.291
	0.421
	0.237
	0.476
	0.267
	0.449
	0.324
	0.458
	0.936
	
	
	
	
	



	N. Think
	0.709
	0.579
	0.416
	0.396
	0.494
	0.404
	0.335
	0.461
	0.419
	0.464
	0.233
	0.495
	0.594
	0.552
	0.842
	
	
	
	



	O. Act
	0.735
	0.505
	0.422
	0.316
	0.338
	0.401
	0.263
	0.419
	0.303
	0.391
	0.081
	0.486
	0.557
	0.354
	0.664
	0.857
	
	
	



	P. Relate
	0.644
	0.533
	0.427
	0.411
	0.467
	0.515
	0.385
	0.490
	0.462
	0.488
	0.300
	0.403
	0.438
	0.402
	0.531
	0.573
	0.803
	
	



	Q. Usageintention
	0.763
	0.399
	0.411
	0.258
	0.476
	0.470
	0.144
	0.572
	0.275
	0.521
	0.094
	0.429
	0.449
	0.273
	0.491
	0.551
	0.630
	0.873
	



	R. Continuoususageintention
	0.725
	0.453
	0.417
	0.412
	0.549
	0.500
	0.348
	0.425
	0.427
	0.438
	0.318
	0.347
	0.383
	0.387
	0.513
	0.430
	0.573
	0.625
	0.851
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Table 3. Hypothesis testing of research model.
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	Path
	Hypothesis
	Path Coefficient
	T-Value (Significance Level)
	Result





	Technology →

usage intention
	H1
	0.153
	1.208 (-)
	Invalid



	Technology →

continuous usage intention
	H2
	0.333
	3.426 (***)
	Valid



	Sharing →

usage intention
	H3
	0.114
	1.197 (-)
	Invalid



	Sharing →

continuous usage intention
	H4
	0.166
	2.041 (*)
	Valid



	Experiential marketing →

usage intention
	H5
	0.411
	4.396 (***)
	Valid



	Experiential marketing →

continuous usage intention
	H6
	0.218
	2.329 (*)
	Valid







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