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Introduction: Universities and other educational institutions across the United States collaborate with service providers to afford their students, faculty, and staff transit services, such as dedicated buses, on-demand ridesharing, and public transportation. The university community relies on these services, especially in rural and low-density areas without fixed-route transit services. The literature on this topic has a wealth of detailed material about the travel and usage patterns of public transit systems, but it has little information about users’ satisfaction with the transit services provided by universities.
Method: This study focuses on filling this gap by using descriptive statistics and ordered logistic regression to determine how satisfied users are with university transit services and what factors are associated with their level of satisfaction. Four public transit services available to the University of Texas at Arlington community served as our case studies.
Results and Discussion: The results revealed that most users are satisfied with the services overall. Riders were highly satisfied with service attributes like ease of boarding, cleanliness, customer service, and vehicle speed of the four services. On the other hand, they were least satisfied with service availability and wait times of these services. The findings from this study may be used to provide the UTA community with better mobility and accessibility options and to evaluate the levels of satisfaction with similar services offered to other university communities.
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1 INTRODUCTION
Public transportation contributes significantly to urban travel throughout the globe. Recent trends in transit ridership in the United States, however, indicate a major decline in ridership. Based on a recent transit cooperative research program (TCRP), public transit ridership in the U.S. decreased for six consecutive years from 2012 to 2018 for all modes, with the bus ridership reaching its lowest point (Watkins et al., 2019). Many factors, including public transit cost, efficiency, availability, safety, car ownership, congestion, land use, and parking availability, contribute to the decline in public transportation use (Taylor and Fink, 2003).
Enhancing the quality and performance of public transportation would give advantages such as increased speed and the potential to reduce the total transit journey time. Improving important attributes of the transportation service, such as convenience, accessibility, and reliability, can enhance the service’s appeal and increase ridership (Litman, 2008). Enhancing transit corridor safety is another element that might have a substantial impact on transit usage (Tilahun et al., 2016; Patel et al., 2021). Convenience, and safety can boost passenger satisfaction with the service and individual’s service usage. Users’ opinions of an on-demand rideshare service suggest that the dependability of wait and travel times, and flexible pick-up and drop-off locations may motivate consumers to keep the service usage (Fu & Juan, 2017; Etminani-Ghasrodashti et al., 2021a; Etminani-Ghasrodashti et al., 2021b).
Past studies focused on identifying the factors that affect the satisfaction levels of ridesharing customers (Jahan, 2019; Ginavičienė and Sprogytė, 2020; Tyrinopoulos and Antoniou, 2020; Quan et al., 2022; Arif Khan et al., 2023a). Tyrinopoulos and Antoniou (2020) found that comfort, time, and cost savings are significant determinants of riders’ satisfaction with the quality of mobility services, and another study revealed that reducing the cost; speed; convenience; safety; availability; and data confidentiality significantly impacts ridesharing customers’ satisfaction (Jahan, 2019). Chou et al. (2014) espoused that service quality attributes like cleanliness, employee behavior, comfort, safety, and on-time performance impact customer satisfaction. In a study conducted by Wong et al. (2023), it was revealed that passengers were less satisfied with the in-vehicle environment, waiting time, driver’s attitude and safety of demand responsive light public bus services. Another study interviewed elderly users’ level of satisfaction with public transportation services and revealed that seat availability (Wang and Yang, 2019), and the condition of stations are two important service factors that needs improvement (Wong et al., 2017).
Arif khan et al. (2023b) conducted a study to explore students’ travel behavior and preferences while using university transit services. Yet, the literature provides scant evidence on the most influential factors affecting student satisfaction when on-demand ridesharing services and shared autonomous vehicles are integrated with regular fixed-route transit; therefore, the primary aim of this study was to uncover the levels of their satisfaction with attributes like waiting times, availability, accessibility, speed, safety, travel times, cleanliness, ease of boarding and deboarding, and customer service. To achieve this, we explored the answers to the following research questions.
1) What is the satisfaction level of the students who use transit services?
2) What are the most significant factors that affect rider satisfaction levels?
The findings of this study will provide transportation providers with important insights into the factors that affect user satisfaction, giving them the tools that will assist them in developing policies to better serve their riders and grow their business.
2 LITERATURE REVIEW
2.1 Ridesharing
Ridesharing customers and drivers can now be connected by a smartphone application that facilitates real-time and demand-responsive trips, thanks to recent advancements in information and communication technology (Rayle et al., 2014; Patel et al., 2022a; Patel et al., 2022b). It is a form of shared mobility that employs an online platform to connect passengers with drivers by using automatic reservations, payments, and feedback (Federal Transit Administration, 2022). On-demand, affordable, dependable, door-to-door transportation can be requested, monitored, and paid for using smartphone apps (Dias et al., 2017; Etminani-Ghasrodasthi et al., 2022). The comfort, accessibility, personalization, excellent service, and opportunity to evaluate the services through smartphone rating applications has resulted in the ridesharing economy booming globally (Arif Khan et al., 2022; Shamsudin et al., 2022). Salas et al., (2022) estimates that the global ridesharing market will grow by more than 115 percent ($185 billion) by 2026.
Transportation network companies (TNCs) that offer ride-sharing services are rapidly becoming popular, as evidenced by Uber’s phenomenal growth. It took 6 years from conception for them to reach the one billion trip milestone and only 6 months in 2016 to reach the two billion trip milestone (Dias et al., 2017). According to the Federal Highway Administration, increased traffic congestion accounts for more than 37% of commuters’ overall journey time in the US (McElroy and Taylor, 2007). Ridesharing services benefit the environment and society by reducing travel costs, travel time, traffic congestion, and air pollution (Furuhata et al., 2013; Arif Khan et al., 2021) while increasing the mobility of non-drivers, including seniors, children, persons with physical disabilities, and those without a license (Shamsudin et al., 2022). Despite promotions and the wide range of services that they offer to attract new clients and keep existing ones, however, ridesharing providers struggle to achieve and maintain a high level of consumer satisfaction (Shamsudin et al., 2022), which is a crucial determinant of transit ridership and customer loyalty (Le et al., 2020). As of 2022, Uber and Lyft, the two major ridesharing companies operating in the US, have a market share of 71% and 29%, respectively (Flynn, 2022).
A number of empirical studies suggest that ridesharing offers many advantages: reduced energy use, emissions, and traffic congestion; and less demand for parking infrastructures (Chan and Shaheen, 2012). Yu et al. (2017) evaluated the environmental impacts of ridesharing, using trip data provided by Didi in Beijing, China, and found that ridesharing amounts to an annual energy savings of 46.2 thousand tons of carbon dioxide (CO2) and 235.7 thousand tons of nitrox oxides (NOX). Similarly, Caulfield (2009) studied the environmental benefits of ridesharing in Dublin, Ireland, using 2006 census data, and found that ridesharing 5 days a week would reduce 12,674 tons of CO2 emissions; Hwang et al. (2020) estimated that travelers who have access to Uber gain a benefit of approximately 1 billion dollars in the Bay area (CA). A simulation study by Ruch et al. (2019) concluded that ridesharing reduces the number of vehicle miles traveled by 11%, with a 15% increase in travel time, in an urban setting and by 12%, with a 3% increase in travel time, in a rural setting.
2.2 Factors affecting ridesharing adoption
Past research on ridesharing focused on ride-matching algorithms for ridesharing optimization (Agatz et al., 2011; Masoud and Jayakrishnan, 2017; Gurumurthy and Kockelman, 2020); dynamic ride-sharing pricing (Agatz et al., 2012); and the advantages of ridesharing for the economy, society, transportation, and the environment (Caulfield, 2009; Chan and Shaheen, 2012; Shaheen et al., 2012; Teubner and Flath, 2015; Yu et al., 2017). The choice of travel mode is influenced by various factors like vehicle ownership and travel distance (Ding et al., 2017), travel time, cost, availability, awareness and safety (Schneider, 2013), personal attitude (Liu et al., 2017), and the built environment (Khan et al., 2014).
The following studies are among those in the literature that identify the factors affecting ridesharing adoption. Nielsen et al. (2015) used a qualitative analysis approach to identify the factors affecting ridesharing adoption in Denmark and found that cost savings and flexibility had positive impacts, while lack of availability and safety had negative impacts. Efthymiou et al. (2013) used ordered logit models to identify the factors affecting individuals 18–36 years old in Greece, and the results suggested that age, household income, and public transit usage significantly impacted their willingness to use ridesharing services. Rahman et al. (2021) used a bivariate-ordered probit model to demonstrate that sociodemographic characteristics like gender, household income, education, and smartphone use affect the adoption of ride-sourcing services in developing countries. The impacts of multiple constructs like environmental concerns, COVID-19, perceived risk, perceived usefulness, and personal innovativeness on consumers’ intention to use ridesharing services have also been studied extensively in the literature (Wang et al., 2020; Eisenberg et al., 2022; Zhang and Liu, 2022).
2.3 Customer satisfaction
Islam et al. (2014) described satisfaction as the experience of an expected outcome being fulfilled. Pasharibu et al. (2018) extensively reviewed the concept of customer satisfaction and concluded that it is the degree to which a customer feels they have received what they expected. Customer satisfaction is essential for organizations to effectively maintain relationships with their customers (Agarwal, 2008), and in the context of transportation, it is critical for ridesharing service providers to analyze customer satisfaction to improve the quality of their service (Islam et al., 2014). Maintaining high levels of customer satisfaction can benefit businesses in numerous ways and result in high rates of returning customers and positive recommendations (Cam et al., 2019). This notion is confirmed by studies that indicate that customers who are satisfied with ridesharing services are more likely to continue using them (Yang and Peterson, 2004; Hidayat et al., 2016; Othman et al., 2017). It is crucial, therefore, that ridesharing companies understand and maintain customer satisfaction and make it a central component of their marketing strategies.
Providing the best services consistently can indirectly improve the company’s brand image and consequently enhance their number of riders and standing in the market (Shamsudin et al., 2022). According to earlier studies on travel services, satisfied consumers are more likely to be loyal. Minser and Webb (2010) cited the positive influence of service quality and customer satisfaction on customer loyalty in public transportation, (Chou et al., 2014; Yilmaz and Ari, 2017), provided empirical support that passenger satisfaction with service is a positive influence on customer loyalty in the area of high speed rail service, and (Permana, 2020) determined that it positively influences customer loyalty to online transportation in Indonesia.
3 DATA AND METHODOLOGY
3.1 Data
We used data from an online survey that was conducted at the University of Texas at Arlington (UTA) to obtain information about their experiences with the public transit services available to them. The questions were related to their travel and usage patterns of transit services and considered their demographic attributes. Questions about the following services were included in the survey.
• MavMover: A dedicated, fixed-route shuttle bus service with a set schedule that offers free rides to select destinations
• RAPID: A service funded by the Federal Transit Administration (FTA) that consists of a fleet of on-demand shared autonomous vehicles (SAVs) that provide transportation within the UTA and downtown Arlington areas
• Via: An on-demand shuttle service that offers low-cost rides ($3–$5, based on distance) within the boundaries of the city of Arlington
• Via Shopping Shuttle: An on-demand shopping shuttle service that offers UTA students free rides that are paid for by the university to select shopping destinations
3.2 Survey
To facilitate a better understanding of the riders’ experiences with transit services, a survey was designed, using the online application, QuestionPro, to collect data pertaining to their acceptance, usage, and satisfaction with the available transit services. The survey was reviewed and approved by UTA’s Institutional Review Board (IRB) and distributed electronically via a university link to all students, faculty, and staff above 18 years of age. A letter of consent requiring an electronic signature accompanied the survey, confirming the participants’ agreement that the university could use the data anonymously. The survey consisted of 36 questions that were divided into the following categories.
a. Usage patterns of transit services (frequency of use, etc.)
b. Satisfaction levels of each service
c. Reasons for low or non-use of any of the available services in the past 6 months
d. Socio-demographic and residential location attributes
The survey, which took approximately 9 minutes to complete, was available online from March to April 2022. Each section included open-ended and multiple-choice questions, some of which allowed the respondent to provide more than one answer. Approximately 1,321 respondents completed the survey, but we were not able to use all of the data. Surveys missing a lot of data were discarded, as were those that were answered in substantially more or less time than the average. The majority of the questions were designed to collect ordinal data, but those that contained nominal options were recorded as numerical variables. A sample of survey question is presented in Figure 1.
[image: Figure 1]FIGURE 1 | Sample of survey question.
3.3 Study area
The study area, Arlington, Texas, is a medium-sized city in the Dallas-Fort Worth (DFW) Metroplex that has a population of 397,269, according to the 2020 American Community Survey data. The racial distribution is 56.1% White, 29.2% Hispanic, 22.9% Black or African American, and 6.6% Asian. The city is very car-dependent, with 38.5% of households having three or more vehicles, 41% having two vehicles, and 18.7% of households having one vehicle; only 1.8% of the households do not have a car. Commuting patterns show that 72% of workers 16 years or older drive alone to work; 8.9% carpool. Arlington is one of the largest cities in the US without a traditional mass-transit public transportation service (Harrington, 2018), so the City provides on-demand ridesharing through several services. Figure 2 shows the geographical context of the study area and transit services, including the Via and RAPID service areas. The MavMover service is not shown on the map, as it provides rides to UTA students and staff to several destinations within the city’s boundaries, using different bus lines/routes.
[image: Figure 2]FIGURE 2 | Via and RAPID service areas and city of Arlington boundaries.
3.4 Method
Two sets of information were utilized to understand respondents’ satisfaction levels for the four available transportation services. First, we calculated the share of respondents who were very unsatisfied, unsatisfied, neutral, satisfied, or very satisfied, using frequency distributions based upon their survey responses. Second, we investigated the relationship of the satisfaction levels with the service and user attributes, using an ordered logistic regression approach.
An ordered logistic regression is typically used when there are more than two ordinal responses are possible for the outcome variable. The model is routinely applied in various fields including sociology, political science, economics, and psychology (Long and Freese, 2014). Ordered logistic regression assumes that the relationship between each pair of outcome groups is the same, which is referred to as parallel regression assumption. In the model, the level of satisfaction is used as a dependent variable, while the satisfaction levels of various service attributes such as wait times, availability, accessibility, cleanliness, customer service, ease of boarding, picking up and dropping off are used as independent variables. The predicted probability for the ordered logit model can found in the study Long and Freese (2014). F is the cumulative distribution function for ε = var (ε) = π2/3; where: y = response variable; x = vector of independent variables varies between the chosen response variables.; Β = vector of regression coefficients; Ε = Error term
4 DATA ANALYSIS AND RESULTS
The results of the analysis were divided into two parts for each service. The first part shows the distribution of respondents based on their overall satisfaction’s levels; the second part shows the individual factors that influence the satisfaction level and separate ordered logistic regression models were run for each service assuming that the service attributes significantly affect the customer’s overall satisfaction levels with each service. Ordered logit model assumes that the relationship between each pair of outcome groups is the same. This is called the parallel line assumption. The test was performed to check the assumption of proportional odds and the results of are summarized in Table 1. All four models pass the test of parallel lines since no test static is significant in Table 1, there is no evidence that the proportional odds assumption has been violated.
TABLE 1 | Test of the parallel lines assumption.
[image: Table 1]4.1 MavMover
4.1.1 Satisfaction levels based on service components of MavMover
Of the 593 respondents who responded about their satisfaction levels with MavMover were overall satisfied with the services. As presented in the Table 2, more than 73% of respondents were either satisfied or very satisfied with the services. Among other service characteristics, respondents were very satisfied with cleanliness (37.88%, very satisfied) and customer service (41.15% very satisfied). A few service attributes rated relatively lower than others such as wait time was the only attribute that scored less than 50% in satisfaction level (satisfied + very satisfied). All remaining attributes scored more than 50% on the satisfaction scale. These findings indicate that wait times are the biggest concern of the users of MavMover and improving the waiting times could significantly improve user satisfaction levels.
TABLE 2 | Distribution of satisfaction levels with MavMover service (n = 593).
[image: Table 2]4.1.2 Factors affecting satisfaction levels with the MavMover service
The results from the OLR models for the MavMover service are given in Table 3 and indicate that overall, users are satisfied with the services provided. As presented in Table 3, 593 observations were used in the analysis. The likelihood ratio chi-square of 478 with a p-value of 0.0000 tells that the model is statistically significant, as compared to the null model with no predictors. The pseudo-R-squared of 0.305 is also given. The coefficients of most of the service attributes are positively associated with overall satisfaction levels. Destination access is the only attribute that has a negative coefficient, indicating that there is room for improvement in this area.
TABLE 3 | MavMover service attributes and user satisfaction levels.
[image: Table 3]4.2 Via shopping shuttle
4.2.1 Satisfaction levels based on service components of the Via shopping Shuttle
Table 4 shows the distribution of respondents based on their satisfaction levels with the Via shopping shuttle. Of the 516 respondents who responded about their satisfaction levels with Via Shopping Shuttle, the majority of them were satisfied with the service as more than 75% of respondents were either satisfied or very satisfied with the service while only 3.88% of respondents said that they were very unsatisfied with the Via service. User responses for other attributes also showed similar trends to MavMover. They were overall satisfied with all other attributed (more than 50% score in the satisfied and very satisfied category) except the wait time category where around 45% of respondents were satisfied and more than 30% were among the unsatisfied user groups. This result again emphasizes the importance and need of improving wait times as users tend to prefer services with the least waiting time for a ride.
TABLE 4 | Distribution of satisfaction levels for via shopping shuttle (n = 516).
[image: Table 4]4.2.2 Factors affecting satisfaction levels for Via Shopping Shuttle
The results from the OLR model for satisfaction levels of the Via Shopping Shuttle are presented in Table 5. Overall, the users seem to be satisfied with its service characteristics, as indicated by the positive coefficient values of most of the independent variables; however, they do not indicate satisfaction either with availability or the ease of boarding and their p-values are also not significant. The lack of satisfaction with availability could be associated with the limited nature of the service, as it only provides access to select shopping destinations.
TABLE 5 | Attributes and user satisfaction levels with via shopping shuttle service.
[image: Table 5]4.3 RAPID
4.3.1 Satisfaction levels based on service components of RAPID
Table 6 shows the distribution of respondents based on their satisfaction levels with the RAPID service. Of the 369 respondents who responded about their satisfaction levels with RAPID service, the majority of them were satisfied with the service as more than 75% of respondents were either satisfied or very satisfied with the service while only 3.24% of respondents said that they were very unsatisfied with the RAPID service. They were overall satisfied with all other attributed (more than 50% score in the satisfied and very satisfied category).
TABLE 6 | Distribution of satisfaction levels for RAPID (n = 369).
[image: Table 6]4.3.2 Factors affecting satisfaction levels for RAPID service
The results of the OLR model for satisfaction levels of RAPID shown in Table 7 indicate that overall, the users are very satisfied with the service characteristics, as all the attributes except availability have positive coefficients. The negative responses on availability may be due to its small service area (lack of service to the entire city).
TABLE 7 | RAPID attributes and user satisfaction levels.
[image: Table 7]4.4 Via Shuttle
4.4.1 Satisfaction levels based on service components of Via shuttle
As Table 8 shows, the majority of those who use the Via shuttle service are happy with it. Of the 400 Via Shuttle respondents who answered the question pertaining to their overall satisfaction levels with service offered by Via Shuttle, 26.75% of respondents indicated that they were very satisfied with the services while 46.5% indicated that they were only satisfied and 17.25% reported a neutral opinion. 5.25% of respondents were not satisfied while 4.25% were not very satisfied with the services. Similar to RAPID service Via service also scored more than 50% (satisfied + very satisfied) for all service attributes. For satisfaction levels easy of boarding, cleanliness and customer services score relatively higher than other attributes with wait times being the lowest scorers for satisfaction levels. This indicate that while users were relatively satisfied with Via wait times, but still this ranked the least as compared to other service attributes.
TABLE 8 | Distribution of overall satisfaction levels for via shuttle (n = 400).
[image: Table 8]4.4.2 Factors affecting satisfaction levels for Via service
The OLR model for the Via service indicates that the users are satisfied with all attributes, unlike any other services included in this study (See Table 9). None of the service attributes had a negative coefficient for any service attribute.
TABLE 9 | Via shuttle service attributes and user satisfaction levels.
[image: Table 9]5 CONCLUSION
This study evaluates the satisfaction levels of a university community that uses public transit and explores the factors that influence them. The descriptive statistics and ordered logistic regression models show that overall, users are satisfied with the services but feel that certain aspects could be improved. For example, on-demand shared autonomous vehicles users are not entirely satisfied with the availability of the service, as it only serves a very small area, and users of fix-route shuttle bus service are dissatisfied with the destination accessibility of the service, e.g., users are not able to access their desired destinations when they need to.
The comparison among the services shows that users of fixed-route shuttle bus service and on-demand Shopping shuttle service were not very satisfied with the wait times as “wait times” scored the least among all service attributes for these services. However, respondents were relatively satisfied with the wait times of on-demand shuttle service and on-demand shared autonomous vehicle service. The shared autonomous vehicle service has a smaller service area and on-demand shuttle service has a comparatively bigger fleet that helps these services keep wait times at a level that users were not dissatisfied with their wait times.
Therefore, transit providers should improve service performance to increase public transit ridership. Factors such as waiting time, travel time, service area, accessibility to service, and related information are among factors that can be improved through service performance. It is suggested that ridesharing service providers should try to enhance customer satisfaction by expanding the size of their vehicle fleet to meet the demand and reduce the wait times. Wait times, being one of the most important factors in users’ decision-making process need further attention, and fixed-route shuttle bus service and on-demand shopping shuttle could reduce their wait times to improve users’ satisfaction levels.
Accordingly, in addition to improving service performance, service providers should employ different policies and strategies to encourage more people to use public transit. For example, policies such as providing free-fare rides for everyone or eligible people and discounted/free on-demand ridesharing services for first/last mile of transit users are strategies that transit providers can use to increase the service ridership.
In order to attract more riders and make these services sustainable, it is important to ensure that as many members of the university community as possible are aware of the transit options available to them by using all available media channels, to include social media, local print and electronic media and student focused newspapers.
The findings of this study can be used to improve the quality and efficiency of transit services afforded to university communities. Service providers could use the findings from satisfaction levels to alter their existing fleet locations or headways in terms of scheduled services to reduce wait times and hence improve service quality.
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