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A B S T R A C T   

Public transit authorities have enhanced the travel experience to promote ridership and customer loyalty. Pre-
vious studies about satisfaction and loyalty of transit riders, however, give less attention to out-of-vehicle en-
vironments such as walking/biking routes, transfer comfort, and traffic and crime safety conditions. The first- 
mile and last-mile problem—distance traveled before and after using transit—is a well-known barrier of 
transit use, but an empirical study about how people experience it is lacking. 

Thus, this study aims to explore how transit riders experience out-of-vehicle environments—access, transfer, 
and egress—and how their experience is related to overall satisfaction and loyalty to transit service. We con-
ducted a questionnaire survey of people (n = 445) living in areas served by the Utah Transit Authority and 
analyzed the responses through an Importance-Satisfaction analysis and a path analysis, a type of structural 
equation modeling. A descriptive analysis demonstrates complex first-mile travel patterns: driving is the most 
common mode to start a transit-involved trip (68.5%), and one-third of transit riders transfer more than once 
before riding on a transit (e.g., driving → walking → transit). Results from the Importance-Satisfaction analysis 
highlight both traffic and crime safety concerns at transit stops and walking routes as a critical out-of-vehicle 
element most in need of improvement. A path analysis result confirms that out-of-vehicle environments—in 
particular, safety and transfer experience—influence customer satisfaction and loyalty more than in-vehicle and 
system-related factors do. This paper concludes with practical suggestions for multiple agencies (e.g., public 
transit, transportation, and urban planning), including urban design strategies, land use-transit integration, and 
multi-modal integration.   

1. Introduction 

The past years have shown a marked decrease in transit—bus and 
rail—ridership across the United States. Bus ridership has reached its 
lowest point since 1965, and rail ridership has declined (National 
Academies of Sciences, Engineering, and Medicine, 2019, Fig. 1). This 
decline could be attributed to multiple factors, including lack of access 
to transit service, dissatisfaction with transit ride experience and fare 
price, and better utility of other modes such as personal vehicles and 
ride-sourcing (e.g., ease of use, cost efficiency) (Chen et al., 2011; Taylor 
and Fink, 2003). Among the factors influencing ridership, the impor-
tance of transit experience has been understudied, especially from the 
holistic perspective, including both in-vehicle and out-of-vehicle expe-
riences (Carreira et al., 2013a,b; van Lierop et al., 2018). 

Recent literature shows that the travel experience is more complex 
and extended in time than traditional transit service quality measures 
(Carreira et al., 2014). Travel by public transit involves multiple steps of 
experience. Transit travelers spend a great deal of time and energy on 
the out-of-vehicle walking, waiting, and transfer, which play signifi-
cantly into their perceived burden of transit travel. The first-mile and 
last-mile problem (FMLM) is a barrier that discourages potential riders 
from using the public transportation system because a transit station is 
often hard to access from home, work, or other destinations, which can 
be created by elements of geography, topology, street network and 
design, or a lack of available transportation options (Fehr & Peers and 
Nelson Nygaard, 2015). Despite the importance of out-of-vehicle travel, 
the in-vehicle experience has gained much more attention from transit 
providers and researchers. Understanding how people experience the 
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FMLM and enhancing the FMLM connections and service to the existing 
transit network could help transit agencies attract more riders. 

Thus, the objectives of this study are to 1) explore how transit riders 
experience out-of-vehicle environments and 2) understand how their 
experience is related to overall satisfaction and loyalty to transit service. 
While we use a comprehensive framework of transit experience con-
sisting of in-vehicle, out-of-vehicle, and system-related factors, the out- 
of-vehicle environments—access/transfer/egress—is a primary focus of 
this study, considering the gap in the literature. We find that safer and 
more comfortable out-of-vehicle environments contribute to higher 
levels of transit satisfaction, which lead to longer-term loyalty to transit 
service. The findings of this study also contribute to identifying specific 
challenges and opportunities to enhance the transit rider experience and 
increase ridership. 

2. Literature review 

2.1. Transit customer experience, satisfaction, and loyalty 

The customer experience can be defined as the subjective response 
that a customer has to any direct or indirect contact with a company 
(Meyer and Schwager, 2007). Morfoulaki et al. (2010) define it as cus-
tomers’ overall experience with a service compared to their pre-defined 
expectations. The customer experience is essential for all kinds of ser-
vice, including nonexperience-centric ones such as public transportation 
(Pine and Gilmore, 1998). Since the Transportation Research Board 
(1999) published A handbook for measuring customer satisfaction and 
service quality, customer satisfaction in public transport has been 
actively studied for the last two decades. Transport policymakers and 
providers are urged to better understand the factors that drive the travel 
experience and how those factors affect public transport demand in 
different travel settings—such as travel sequence (out-of-vehicle time, 
in-vehicle time, transfer) and transit systems (bus, light rail, commuter 
rail, streetcar, etc.). Recent literature shows that the travel experience is 
more complex and extended in time than traditional transit service 
quality assessment measure (Carreira et al., 2014). 

In recent years, a growing number of studies have switched their 
focus from customer satisfaction to loyalty (van Lierop et al., 2018). 
Customer loyalty is defined as a customer’s intention to use the trans-
portation service in the future based on their prior experiences (Trans-
portation Research Board, 1999). Researchers have developed structural 
equation models (SEM) to analyze theoretical constructs (latent vari-
ables) such as travel customer satisfaction and loyalty (de Oña et al., 
2016; Allen et al., 2019, 2020). de Oña et al. (2016) checked their model 
against survey responses of light rail transit passengers in Seville, Spain, 
and found that their SEM could be used to predict the intentions of 

transit passengers to use transit in the future, not necessarily with 
specificity, but enough to develop marketing materials and justify im-
provements. The out-of-vehicle environment was represented by the 
proximity of stops to origin and/or destination, waiting time at the 
platforms, easy connection with other transportation modes, and easy 
access to stations and platforms from the street. In Allen et al. (2019; 
2020), their SEM models utilized specific latent variables of “accessi-
bility” including access modes, station distribution, and frequency of 
service. Speed of service and time waiting for the public transport 
vehicle affected satisfaction, while systemic and safety issues affected 
loyalty (Allen et al., 2019). 

Recent studies suggest that satisfaction influences loyalty (Chou and 
Kim, 2009; Lai and Chen, 2011; van Lierop and El-Geneidy, 2016; Allen 
et al., 2019). Loyalty, however, is defined as more complex than satis-
faction, and debate exists about how this concept should be measured 
(van Lierop et al., 2018). The idea of transit customer loyalty has two 
attributes: 1) customers’ continuous behavior to purchase or use the 
service and 2) consumers’ emotions and attitudes towards the service on 
an on-going basis (Zhao et al., 2014). Reichheld (2003) and Zhao et al. 
(2014) measure loyalty as 1) intended future use among the current 
customers and 2) their willingness to recommend this service to others. 
We use these two measures in this study and incorporate both transit 
rider’s satisfaction and loyalty into the conceptual framework. 

2.2. First-mile and last-mile problem 

The first-mile and last-mile problem (FMLM) refers to the distance 
traveled before and after using a transit system. Transit travelers spend a 
great deal of time and energy on out-of-vehicle walking, waiting, and 
transfer, which plays significantly into their perceived burden of transit 
travel. Lack of transit accessibility often discourages potential riders 
from reaching a transit station (Park et al., 2019). A survey of millen-
nials revealed that they prioritized maintaining and enhancing pedes-
trian facilities around transit nodes (Smith, 2016). As a result, 
converting station areas into walkable built environments has been an 
essential transportation mission across regions (Fehr & Peers and Nelson 
Nygaard, 2015; Mulley et al., 2018). Travelers were willing to walk 
further for more frequent service in 11 cities around the world, the de-
gree to which was contextually dependent (Mulley et al., 2018). FMLM 
strategy can extend to include spatial improvement near a transit sta-
tion, and this environmental change may contribute to more sustainable 
travel behavior as well as more environmentally friendly developments 
(Park et al., 2019). 

In terms of pedestrian FMLM trips, the maximum distance was pre-
viously understood to be 0.25 miles from a bus stop and 0.50 miles from 
a rail stop in urban areas, but recently, pedestrians have been found to 
tolerate longer trips, closer to 1 mile (Hsiao et al., 1997; Loutzenheiser, 
1997; Zhao et al., 2003; Agrawal et al., 2008; Biba et al., 2010; Chia 
et al., 2016; Daniels and Mulley, 2013). By enhancing transit service in 
general, pedestrians have been shown to be willing to walk further to 
reach it (Alshalalfah and Shalaby, 2007; Kittelson & Associates et al., 
2013). 

As alternatives to walking, numerous cities around the world have 
implemented shared mobility strategies in order to address the FMLM 
problem. Shared mobility encompasses programs such as car-sharing, 
personal vehicle sharing (peer-to-peer car-sharing and fractional 
ownership), bike-sharing, scooter-sharing, traditional ride-sharing, 
transportation network companies (ride-sourcing), e-Hail (taxis), and 
flexible transit services (microtransit; Shaheen and Chan, 2016). Inte-
grating ride-sharing with a public transit system can enhance mobility 
and increase public transit ridership (Stiglic et al., 2018). Overall, 
shared mobility and mass transit should complement each other; 
collaborating with community-based organizations is fundamental to 
their success (Sand et al., 2016; Boarnet et al., 2017). In the near future, 
shared autonomous vehicles and personal mobility devices, to a lesser 
extent, may fill gaps in FMLM connectivity (Shaheen and Chan, 2016; 

Fig. 1. Change in annual ridership by year for bus and rail (1990–2018) 
(Source: National Academies of Sciences, Engineering, and Medicine, 2019). 
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Table 1 
Summary of variables related to transit customer satisfaction in the literature.  

Category Elements Studies (authors and year) 

In-vehicle cleanliness Carreira et al. (2014); Stuart et al. 
(2000); Weinstein (2000); Krizek and 
El-Geneidy (2007); Tyrinopoulos and 
Antoniou (2008); dell’Olio et al. (2011); 
Das et al. (2013); de Oña et al. (2013);  
Grujičić et al. (2014); Nwachukwu 
(2014); Mouwen (2015) 

comfort (e.g., 
temperature, vibration, 
seat) 

Carreira et al. (2014); Weinstein (2000); 
Burkhardt (2003); Krizek and 
El-Geneidy (2007); Githui et al. (2009);  
dell’Olio et al. (2011); Das et al. (2013);  
de Oña et al. (2013); Nwachukwu 
(2014); Susilo and Cats (2014); Mouwen 
(2015) 

information (e.g., 
schedule, route) 

Carreira et al. (2014); Weinstein (2000); 
Burkhardt (2003); Krizek and 
El-Geneidy (2007); Mouwen (2015);  
Das et al. (2013) 

safety Stuart et al. (2000); Weinstein (2000);  
Iseki and Taylor (2010); Burkhardt 
(2003); Krizek and El-Geneidy (2007);  
Tyrinopoulos and Antoniou (2008);  
Githui et al. (2009); Das et al. (2013); de 
Oña et al. (2013); Nwachukwu (2014);  
Mouwen (2015) 

social environment Carreira et al. (2014) (not significant) 
System price (i.e., value for 

money) 
Stuart et al. (2000); Burkhardt (2003);  
Tyrinopoulos and Antoniou (2008);  
Githui et al. (2009); de Oña et al. (2013); 
Grujičić et al. (2014); Mouwen (2015) 

ticketing Carreira et al. (2014) (not significant);  
Weinstein (2000); Githui et al. (2009);  
Das et al. (2013) 

frequency Stuart et al. (2000); Weinstein (2000);  
Iseki and Taylor (2010); Cheng and 
Chen (2015); Burkhardt (2003); Krizek 
and El-Geneidy (2007); Tyrinopoulos 
and Antoniou (2008); Githui et al. 
(2009); Githui et al. (2009); de Oña 
et al. (2013); Nwachukwu (2014);  
Mouwen (2015) 

on-time performance/ 
reliability 

Stuart et al. (2000); Weinstein (2000);  
Iseki and Taylor (2010); Cheng and 
Chen (2015); Burkhardt (2003); Krizek 
and El-Geneidy (2007); Tyrinopoulos 
and Antoniou (2008); Githui et al. 
(2009); Das et al. (2013); de Oña et al. 
(2013); Grujičić et al. (2014); Susilo and 
Cats (2014); Mouwen (2015); Kim 
(unpublished) 

travel time Stuart et al. (2000); Cheng and Chen 
(2015); Krizek and El-Geneidy (2007);  
dell’Olio et al. (2011) 

staff’s friendliness or 
professional skills 

Carreira et al. (2014); Stuart et al. 
(2000); Weinstein (2000); Burkhardt 
(2003) 

Out-of- 
vehicle 

waiting area condition Carreira et al. (2014) (not significant);  
Weinstein (2000); Burkhardt (2003);  
Krizek and El-Geneidy (2007);  
Tyrinopoulos and Antoniou (2008);  
Githui et al. (2009); dell’Olio et al. 
(2011); Nwachukwu (2014); Susilo and 
Cats (2014) 

safety/security Weinstein (2000); Iseki and Taylor 
(2010); Krizek and El-Geneidy (2007);  
Susilo and Cats (2014); Mouwen (2015); 
Kim (unpublished) 

access Iseki and Taylor (2010); Cheng and 
Chen (2015) 

wayfinding Iseki and Taylor (2010); Krizek and 
El-Geneidy (2007); Tyrinopoulos and 
Antoniou (2008); Nwachukwu (2014) 

transfer time; ease of 
transfer 

Weinstein (2000); Cheng and Chen 
(2015); Krizek and El-Geneidy (2007);   

Table 1 (continued ) 

Category Elements Studies (authors and year) 

Tyrinopoulos and Antoniou (2008);  
Susilo and Cats (2014) 

station parking Weinstein (2000); Krizek and 
El-Geneidy (2007) 

traveler 
attributes 

gender Das et al. (2013); Susilo and Cats (2014); 
dell’Olio et al. (2011); Kim 
(unpublished) 

ride frequency Cheng and Chen (2015); Das et al. 
(2013); Tyrinopoulos and Antoniou 
(2008); dell’Olio et al. (2011); Kim 
(unpublished) 

age Cheng and Chen (2015); Das et al. 
(2013); Susilo and Cats (2014);  
Tyrinopoulos and Antoniou (2008); 
dell’Olio et al. (2011); Krizek and 
El-Geneidy (2007); Kim (unpublished) 

physical activity level Cheng and Chen (2015)  

Table 2 
Summary of variables related to transit customer loyalty in the literature.  

Category Elements Studies (authors and year) 

In-vehicle cleanliness Carreira et al. (2014); Minser and Webb 
(2010); Figler et al. (2011); Lai and 
Chen (2011) 

comfort (e.g., 
temperature, vibration, 
seat) 

Carreira et al. (2014); Mahmoud and 
Hine (2013); Minser and Webb (2010);  
Zhao et al. (2014) 

information (e.g., 
schedule, route) 

Carreira et al. (2014); Lai and Chen 
(2011); Zhao et al. (2014) 

safety Mahmoud and Hine (2013); Minser and 
Webb (2010); Figler et al. (2011); Lai 
and Chen (2011); Kim and Ulfarsson 
(2012); Zhao et al. (2014); Simsekoglu 
et al. (2015) 

social environment Carreira et al. (2014) (not significant) 
System price (i.e., value for 

money) 
Mahmoud and Hine (2013); Simsekoglu 
et al. (2015); Imaz et al. (2015); Zhao 
et al. (2014); Kim and Ulfarsson (2012); 
Lai and Chen (2011); Figler et al. 
(2011); Minser and Webb (2010) 

ticketing Carreira et al. (2014) (not significant) 
frequency Mahmoud and Hine (2013); Figler et al. 

(2011); Lai and Chen (2011); 
Simsekoglu et al. (2015) 

on-time performance/ 
reliability 

Mahmoud and Hine (2013); Minser and 
Webb (2010); Figler et al. (2011); Kim 
and Ulfarsson (2012); Zhao et al. 
(2014); Imaz et al. (2015) 

travel time – 
staff’s friendliness or 
professional skills 

Carreira et al. (2014); Figler et al. 
(2011); Lai and Chen (2011); Kim and 
Ulfarsson (2012); Zhao et al. (2014) 

Out-of- 
vehicle 

waiting area condition Carreira et al. (2014); Mahmoud and 
Hine (2013); Figler et al. (2011); Lai 
and Chen (2011) 

safety/security Chowdhury and Ceder (2013);  
Mahmoud and Hine (2013); Figler et al. 
(2011) 

access Mahmoud and Hine (2013) 
distance to origin/ 
destination 

Mahmoud and Hine (2013) 

transfer time; ease of 
transfer 

Mahmoud and Hine (2013); Figler et al. 
(2011); Imaz et al. (2015) 

station parking Mahmoud and Hine (2013) 
traveler 

attributes 
gender Chowdhury and Ceder (2013); Kim and 

Ulfarsson (2012); Imaz et al. (2015) 
ride frequency Chowdhury and Ceder (2013); Lai and 

Chen (2011); Kim and Ulfarsson (2012); 
Zhao et al. (2014) 

age Kim and Ulfarsson (2012); Imaz et al. 
(2015); Simsekoglu et al. (2015) 

physical activity level Lai and Chen (2011)  
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Dowling et al., 2015). 

2.3. Experiential factors associated with transit satisfaction and loyalty 

A review study by van Lierop et al. (2018) summarizes what in-
fluences satisfaction and loyalty in public transport as well as research 
approaches (e.g., transit type, sample size, data source, and analysis 
methods) from 21 studies. Carreira et al. (2013a,b) establish a concep-
tual model of how transit experience factors affect riders’ cognitive, 
sensorial, and emotional experience components. Cheng and Chen 
(2015) also examine service items affecting transit experience from the 
literature and classify them into accessibility, mobility, and seamless 
connectivity dimensions. Building on the review papers and an extensive 
literature review, we summarize experiential elements that are associ-
ated with transit satisfaction (Table 1) and rider loyalty (Table 2), 
respectively. 

The in-vehicle dimension associated with satisfaction and loyalty 
includes cleanliness, comfort, information, and safety. The system 
dimension includes price, ticketing experience, transit frequency, reli-
ability, travel time, and staff courtesy/skills. Out-of-vehicle environ-
ment includes waiting area conditions, safety/security, access, 
wayfinding, ease of transfer, and station parking. Lastly, among traveler 
attributes, gender, age, ride frequency, and physical activity levels are 
related to transit satisfaction and loyalty. Concerning the out-of-vehicle 
experiences, ease of access and distance to the station are central com-
ponents of the FMLM journey; but these items are rarely included in 
transit satisfaction and loyalty literature while cleanliness and safety/ 
security of waiting areas have gained more attention. 

Based on the literature review, we establish a conceptual framework 
of customer experience, satisfaction, and loyalty among transit riders 
(Fig. 2.). Experiences with in-vehicle and out-of-vehicle environment 
and transit system constitute overall customer experience, and customer 
experience factors contribute to the overall satisfaction of the transit 
journey. Personal attributes of each traveler may moderate the rela-
tionship between experience factors and satisfaction. In other words, 
satisfaction levels of some riders are more (or less) affected by certain 
experience factors (e.g., an infrequent rider may concern safety more). 
Accumulated travel experiences and the level of satisfaction then in-
fluence a customer’s intention of future use and willingness to recom-
mend the service to others (i.e., loyalty). The conceptual framework 
becomes the basis of our survey design and data analysis. This research 
is distinctive from the literature in terms of 1) balanced focus among in- 
vehicle, system, and out-of-vehicle environments and 2) inclusion of 
both transit satisfaction and loyalty, enabling an analysis of the complex 
relationship through path analysis modeling. 

3. Methods 

3.1. Survey design 

The survey aimed to assess customer satisfaction and loyalty and 
related experiential elements, focusing on out-of-vehicle environments. 
Before designing a questionnaire, we first reviewed 16 existing transit 
customer surveys. Realizing the importance of customer experience to 
the transit service provision, many transit agencies had surveyed their 
riders (and occasionally non-riders). Out of 16 surveys from multiple 
regions (e.g., Chicago, New York, Washington, D.C., San Francisco/Bay 
Area, Los Angeles, Denver), onboard survey (12 surveys) is the most 
common survey mode. Sample size ranged from 568 (San Francisco) to 
64,000 (Chicago). Previous instruments employed various survey modes 
including on- and off-board surveys, online surveys, and telephone in-
terviews. A majority of studies conducted a survey at stations or on-
board, which might generate a sample bias toward frequent riders. 

Almost every survey we reviewed included assessments of the overall 
satisfaction with transit services. Regarding the in-vehicle environment, 
comfort, cleanliness, and safety were common items. In evaluating an 
out-of-vehicle environment, waiting area and safety were the factors 
mostly (and only) asked about. Regarding transit system, information/ 
communication, reliability, staff courtesy/skill, and fare were factors 
most often measured. Mostly observed. Lastly, transit agencies also 
asked about survey respondents’ attributes such as trip purpose, access 
mode, loyalty, ride frequency, and car ownership. 

The questionnaire for this study consisted of 50 questions, including 
the topics of (1) satisfaction and importance of in-vehicle, out-of- 
vehicle, and system factors, (2) loyalty, and (3) traveler/travel attributes 
(gender, age, ride frequency, vehicle ownership, physical activity, trip 
purpose, etc.; about ten questions). Among the transit riders, we asked 
about their most common (or most recent) transit ride. In particular, we 
asked them to list all travel modes in the exact order from their home to 
the destination (i.e., one-way trip). The survey questionnaire can be 
found elsewhere (Park et al., 2020). 

We chose five-point Likert scales to evaluate the respondents’ opin-
ions. A very similar scale design was used by Wolfinbarger and Gilly 
(2003) to assess customer perceptions of products and services. Re-
spondents could choose from “strongly disagree” to “strongly agree” on 
either side of the spectrum using correlating horizontal numeric scales 
(Wolfinbarger and Gilly, 2003). All the indicators that define a scale 
should provide estimates of one factor. This factor should relate to the 
construct of interest, rider satisfaction, importance, and loyalty in this 
study (Churchill, 1979; Gerbing and Anderson, 1988; Parasuraman 
et al., 2005; Pullman and Gross, 2004). In the survey, we asked two 
loyalty questions. The first loyalty question is “how likely are you to use 
UTA service (including TRAX, S-Line, FrontRunner, and bus) in the 
future?” in five-point Likert scale, and the second loyalty question is 

Fig. 2. Conceptual framework of transit rider satisfaction and loyalty.  
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“how likely are you to recommend UTA service (including TRAX, S-Line, 
FrontRunner, and bus) to a friend or colleague?” in ten-point scale. Two 
loyalty measures were standardized and averaged to create one com-
posite variable. 

Utah Transit Authority (UTA) provides public transportation 
throughout the Wasatch Front in Utah. UTA operates fixed route buses, 
flex route buses, express buses, ski buses, three light rail lines (TRAX), 
one streetcar line (the S-Line), and one commuter rail train (Front-
Runner) from Ogden through Salt Lake City to Provo. A total of 2.5 
million people resides in seven counties served by UTA, which are Salt 
Lake, Utah, Davies, Weber, Box Elder, Summit, and Tooele counties. The 
minimum sample size becomes 664 with a 99% confidence level and a 
5% margin of error. 

The survey was sent via mail and online (postcards and emails with a 
link to the online survey, respectively) to individuals within UTA- 
serving counties. For the postcard sample, random mailing addresses 
were drawn from each county in UTA’s service area. For the email 
survey, the survey firm distributed the online sample through their 
trusted panel partners, and the individuals volunteered to be a part of 
these panels. As an incentive, ten $100-value prizes were given through 
a drawing. For the online sample, 88% of the respondents who started 
the survey completed it. For the postcard sample, the response rate was 
2.1%, which aligns with other mail-based surveys. The survey was 
provided in two versions—English and Spanish. We first conducted a 
pilot survey in July 2019 and then a final survey from September to 
November 2019. In the pilot survey, we asked respondents to make 
criticisms and recommendations and revised the survey accordingly. As 
a result, 686 complete responses from the final survey were 
received—445 riders and 241 non-riders. Characteristics of non-riders 
were analyzed elsewhere (Park et al., 2020). 

3.2. Analysis methods 

First, we analyzed the survey responses through descriptive statistics 
and exploratory analyses. Our focus includes representativeness of the 
sample, transfer modes involved in a transit journey, and trip chains. 
Then, Importance-Satisfaction (I–S) analysis helped to figure out areas 
where customer satisfaction was low and importance was high (Iseki and 
Taylor, 2010). Transportation agencies use the tool to maximize the 
impacts of new investments on customer satisfaction (e.g., Tennessee 
Department of Transportation Office of Strategic Planning, 2016). A 
four-quadrant scatter plot can further visualize the relationship between 
the relative importance and level of satisfaction and categorize different 
experiential elements into four types: importance to maintain, most in 
need of improvement, less importance, and exceeding expectations. In 
the survey, we asked two questions—"please indicate how satisfied you 
were with each of the following items during your trip” and “please 
indicate how important each of the following items is to your transit 
use"—for satisfaction and importance, respectively. 

Then, we used structural equation modeling (SEM) to explain com-
plex relationships among transit ride experience, satisfaction, and loy-
alty. In particular, path analysis is a special case of SEM that only 
involves observed variables (Kline et a., 2015; Stage et al., 2004). Path 
analysis is an appropriate modeling approach when a mediator exists in 
a conceptual framework and thus, has been used in travel satisfaction 
and loyalty literature (Humagain and Singleton, 2020; Lee et al., 2011; 
Zhen et al., 2019). In this study, the relationship between individual 
experiential elements, exogenous variables in a path analysis, and loy-
alty, endogenous variable, is mediated by transit satisfaction (Fig. 2). A 
path analysis enables the determination of a direct effect of individual 
experiential variables on loyalty and an indirect effect (through satis-
faction) separately. We hypothesized that the individual experiential 
factors affect overall satisfaction on the use of transit service, and sub-
sequently, the overall satisfaction affects customers’ loyalty to the ser-
vice. We ran a path analysis in R 3.6.1. Software with lavaan package 
(sem function). 

4. Results 

4.1. Descriptive analysis of first-mile and last-mile travel 

Table 3 shows the demographics of survey respondents (n = 445) 
compared with that of the population in the UTA’s seven-county service 
area. The population data comes from the Census American Community 
Survey (ACS) 2012–2015 five-year estimates. Overall, the survey re-
spondents represented the underlying population in most categories. But 
our sample tended to underrepresent teenagers, part-time employees, 
and the Hispanic population. The majority group in the sample was 
infrequent riders (few times a month or less; 75.5%). Among the transit 
riders, a primary trip purpose was social/recreation (40.0%), followed 
by work (32.6%) and school (9.4%). 

Among the transit riders, we asked about their most common (or 
most recent) UTA ride with all travel modes in the exact order from their 

Table 3 
Demographics of survey respondents and UTA service areas (n = 445).  

Category Number of 
respondents 

Percentage 
of 
respondents 

UTA service 
area (ACS, 
2012–2017) 

Total respondents/population 445 100% 2,417,544 
Gender Female 239 53.7% 49.7% 

Male 206 46.3% 50.3% 
Age group 16–18 23 5.2% 10.3%* 

19–24 39 8.8% 11.3% 
25–34 89 20.0% 20.7% 
35–44 103 23.1% 18.4% 
45–54 72 16.2% 14.2% 
55–65 67 15.1% 12.5% 
Older than 65 52 11.7% 12.6% 

Employment 
status 

Employed part- 
time 

65 14.6% 30.8% 

Employed full- 
time/self- 
employed 

245 55.1% 49.8% 

Others 
(unemployed, 
retired, student, 
etc.) 

135 30.3% 19.4% 

Income Less than 
$10,000 

12 2.7% 4.2% 

$10,000 to 
$49,999 

121 27.2% 30.3% 

$50,000 to 
$99,999 

171 38.4% 36.2% 

$100,000 to 
$150,000 

95 21.3% 17.3% 

Over $150,000 46 10.3% 11.9% 
Race/ 

ethnicity 
Non-Hispanic 
White 

379 85.2% 77.7% 

Hispanic/ 
Latino 

26 5.8% 14.7% 

Others 84 9.0% 7.6% 
Vehicle 

ownership 
0 18 4.0% 4.3% 
1 113 25.4% 25.0% 
2 203 45.6% 42.2% 
3 or more 111 24.9% 28.6% 

Physical 
disability 

Yes 31 7.0% 4.9% 

Ride 
frequency 

Frequent (more 
than a few 
times a week) 

109 24.5% – 

Infrequent 336 75.5% – 
Primary 

purpose of 
transit ride 

Work 145 32.6% – 
School 42 9.4% – 
Social/ 
recreation 

176 40.0% – 

Others 
(shopping, 
healthcare, 
etc.) 

128 18.4% – 

* From Census ACS, this group represents age 15–19. 
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home to the destination (i.e., one-way trip). Respondents used more 
diverse transportation modes for the first-mile (before riding transit 
during the journey) than for the last-mile (after the last transit trip). 
Driving was the most common mode to start the transit-involved trip 
(68.5%), followed by walking (25.7%) (Table 4). On the other hand, 
walking was the most common mode to end the trip (73.5%), while the 
use of personal vehicles (5.6%) was lower than others (e.g., carpool, 
Uber/Lyft; 13.9%). The number of travel modes before riding a transit 
was 1.64 on average, with 16.0% of trips involving more than two 
modes (Table 4). On the other hand, 81.1% of the last-mile trip involved 
only one mode—most likely, walking. The number of travel modes 
before riding a transit was 1.37 on average. This difference may indicate 
that some people are willing to transfer multiple times among trans-
portation modes to reach the transit station from home (first-mile), but 
not for the last-mile travel near the destination. 

Our further analysis highlights the complexity of first-mile and last- 
mile travel patterns, compared with the common assumption of a simple 
trip chain made up of walking-transit-walking. Two primary types of trip 
chains were 1) driving → transit (once or more) → walking and 2) 
walking → transit (once or more) → walking (Fig. 3). A variation of the 
first type was one involving carpool or ride-sourcing (Uber/Lyft) and 
one ending with driving. Bicycle-involving trips were less common. In 
addition, frequent riders were most likely to walk for their first mode 
(48% walk vs. 39% drive), while most infrequent riders chose driving 
(18% walk vs. 78% drive). 

4.2. Importance-satisfaction (I–S) analysis 

Table 5 shows the average response to importance and satisfaction 
for each element of the transit ride experience. Customer satisfaction 
was highest at “safety on the bus/train,” “staff courtesy/skills,” and “on- 
time performance of bus/train” and lowest at “overall travel time 
(compared with driving a car)," followed by “distance to bus/train stops 
from your home” and “fare price (value for money)." On the other hand, 
importance to transit use was highest at “safety on the bus/train,” “on- 
time performance of bus/train,” and “safety/security at bus/train stops” 
and lowest at “walking route condition (e.g., sidewalk)," “waiting area 
condition,” and “parking (car/motorcycle/bike).” 

Importance-Satisfaction (I–S) analysis helps to figure out areas where 
customer satisfaction is low, and importance is high. Table 5 and Fig. 4 
(a four-quadrant scatter plot) summarize the relationship between the 
relative importance and level of satisfaction and categorize different 
experiential elements into four types. An I–S analysis from our survey 
shows that seven areas—“safety/security at bus/transit stops,” “crime 
safety on walking routes,” “traffic safety on walking routes,” “fare price 
(value for money),” “frequency and waiting time,” and “transfer time 
and comfort”—are most in need of improvements. This result shows the 
relative urgency of improving out-of-vehicle environments—in partic-
ular, crime and traffic safety both at transit stops and on access routes. 
Providing a better transfer experience might also be in higher priority. 

4.3. SEM analysis of customer satisfaction and loyalty 

We asked transit riders an “overall satisfaction” question and two 
loyalty questions. On average, the overall satisfaction score was 3.97 
(out of 5). Two loyalty measures—future use (3.88 out of 5 on average) 
and recommendation to others (8.21 out of 10 on average)—were 
standardized and averaged to create one composite variable. 

Table 6 presents the result of the path analysis to model customer 
satisfaction and loyalty in terms of individual experiential factors and 
traveler attributes. As a mediator, overall satisfaction is associated with 
the level of loyalty to the transit service at the statistical significance 
level (p < .01). The R2 values suggest that experiential variables (out-of- 
vehicle, in-vehicle, system) and socio-demographics account for about 
62% of the variance in travel satisfaction, while the model explains 33% 

Table 4 
First-mile and last-mile travel: Travel modes and number of transfers (n = 445).   

First-mile Last-mile 

First travel mode (for first-mile) or last travel mode (for last-mile) 
Driving 68.5% 5.6% 
Walking 25.4% 73.5% 
Biking 4.3% 7.0% 
Others (e.g., carpool, ride-sourcing) 1.8% 13.9% 
Number of transfers before/after transit ride 
no transfer (i.e., one mode) 63.7% 81.1% 
1 transfer 20.7% 8.5% 
2 or more transfers 16.0% 10.3%  

Fig. 3. Common trip chain types for transit travel (n = 445) ( 
Note: Double-headed arrow means the order between two modes could be switched). 
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of transit customer loyalty. Among in-vehicle elements, only “informa-
tion about schedule and route” was found to be related to overall 
satisfaction while in-vehicle comfort is marginally related. Three vari-
ables in the out-of-vehicle experience increase with satisfaction at the p 
< .05 significant level: they are “safety at transit stops,” “crime safety on 
walking routes,” and “transfer time and comfort.” In the system-related 
variables, the overall satisfaction is associated with “on-time perfor-
mance,” “fare price,” and “ease of ticketing.” 

Among travelers’ attributes, the level of satisfaction decreases with 
“being frequent rider” at the p < .05 significant level. At the marginal 
significance level (p < .1), non-Hispanic White shows a lower level of 
transit satisfaction while low-income riders seemed more satisfied. On 
the other hand, loyalty to transit service increases with “being a frequent 
rider.” This result implies that the UTA may not fully satisfy its loyal 
customers—frequent riders—but do well for minority/disadvantaged 
populations. 

Among the experiential variables which are statistically significant, 
satisfaction with “information about schedule and route” has the highest 

impact on the overall level of transit travel satisfaction (Table 6). The 
next largest impact is “transfer time and comfort,” followed by “safety/ 
security at transit stops,” “fare price,” and “crime safety on walking 
routes.” Overall, the result shows that the out-of-vehicle environ-
ment—especially transfer experience and travel safety—has higher im-
pacts. This finding aligns with that of the Importance-Satisfaction 
analysis, which highlights several out-of-vehicle attributes as most in 
need of improvement. 

5. Discussion and policy implications 

Our analysis highlights the complexity of first-mile travel. Public 
transit riders transfer more for the first-mile trip (before riding transit) 
than for the last mile (after taking off transit). More than one-third of 
first-mile trips involve at least one transfer (e.g., driving to walking, 
driving to carpooling or ride-hailing). Compared with in-vehicle and 
system elements, the out-of-vehicle environment is shown as more in 
need of improvements. Particularly, the I–S analysis shows the relative 
urgency of improving crime and traffic safety both at transit stops and on 
access routes. Providing a better transfer experience is also in higher 
priority. After other experiential and personal variables are controlled, 
an SEM analysis finds that safer and more comfortable out-of-vehicle 
environments contribute to higher levels of transit satisfaction, which 
lead to longer-term loyalty to transit service. 

Based on the results from our descriptive and inferential analyses, we 
highlight several policy implications to improve transit experience, 
satisfaction, and loyalty. The success of these strategies depends on the 
size and density of the region, types of transit (e.g., heavy rail, light rail, 
bus), and the operation type (e.g., mixed traffic or a dedicated right-of- 
way), among other factors (National Academies of Sciences, Engineer-
ing, and Medicine, 2019). Thus, transit improvement strategies dis-
cussed in this paper should be implemented using context-specific, 
holistic, and multi-agency approaches. 

First of all, the survey respondents expressed that transfer time and 
comfort are most in need of improvement, a result aligned with the 
previous studies (Cheng and Chen, 2015; Mahmoud and Hine, 2013; 
Weinstein, 2000; Carreira et al., 2013a,b). Carreira et al. (2013a,b) 
performed a study also using importance-satisfaction analysis and 
concluded that the overall comfort of the traveler was considered a 
priority experience requirement. Access/egress time is a significant 
aspect of transit travel time (Boarnet et al., 2017) and could be 
addressed by applying urban design solutions. Methods for access/e-
gress/transfer comfort improvements include sidewalk connectivity, 
high-quality street furniture, roadway narrowing, street lighting, pro-
tected bike lanes, bus stop shelter, and seating. Ridership was found to 
be higher at stations with signed bike routes/lanes, the presence of 
continuous sidewalks near the transit station, and availability of way-
finding signage to nearby destinations (Fehr & Peers and Nelson 
Nygaard, 2015). Additionally, Lochner (2013) emphasized the need for 
better active transportation accessibility to transit stations and that 
physical features such as sidewalks and cut-through pedestrian access 
points are cost-efficient. 

Also significant were crime safety concerns at transit stops and 
walking routes. The literature also highlights the importance of safety 
and security at stops or in vehicles (Weinstein, 2000; Krizek and 
El-Geneidy, 2007; Mouwen, 2015), especially for women travelers 
(Susilo and Cats, 2014) and over physical amenities of transit stops (Iseki 
and Taylor, 2010). Safety will likely continue to be one of the most 
significant concerns for traveler satisfaction as driverless systems 
become more established, both within the vehicle and over the duration 
of the trip (Rosell and Allen, 2020). But the current study is unique as we 
also shed light on the riders’ safety concerns on access routes. In this 
regard, Crime Prevention Through Environmental Design (CPTED) is 
one possible approach. CPTED changes spaces in order to affect the 
behavior of both potential criminals and the public, empowering the 
latter with conditions promoting safety. In reality, CPTED deters crime 

Table 5 
Importance-Satisfaction analysis results of UTA service (n = 445; 1 is lowest, and 
5 is highest).  

Question on the 
survey 

Category Importance Satisfaction Classification 

1. Cleanliness of the 
bus/train 

In- 
vehicle 

4.13 4.00 Important to 
maintain 

2. Comfort on the 
bus/train (e.g., 
seat, crowding) 

4.04 3.92 Exceeding 
expectation 

3. Safety on the bus/ 
train 

4.45 4.08 Important to 
maintain 

4. Information about 
schedule and 
route 

4.33 3.97 Important to 
maintain 

5. Waiting area 
condition (e.g., 
seat, crowding) 

Out-of- 
vehicle 

3.93 3.76 Less 
importance 

6. Safety/security at 
bus/train stops 

4.38 3.90 Most in need of 
improvement 

7. Wayfinding (e.g., 
signage, visual 
cues to find a bus/ 
train stop) 

3.95 3.97 Exceeding 
expectation 

8. Distance to bus/ 
train stops from 
your home 

4.02 3.66 Less 
importance 

9. Walking route 
condition (e.g., 
sidewalk) 

3.85 3.91 Less 
importance 

10. Traffic safety on 
walking routes 

4.11 3.90 Most in need of 
improvement 

11. Crime safety on 
walking routes 

4.29 3.83 Most in need of 
improvement 

12. Transfer time 
and comfort 

4.17 3.78 Less 
importance 

13. Parking (car/ 
motorcycle/bike) 

3.95 3.97 Exceeding 
expectation 

14. On-time 
performance of 
bus/train 

System 4.45 4.03 Important to 
maintain 

15. Bus/train 
frequency and 
waiting time 

4.35 3.71 Most in need of 
improvement 

16. Fare price (value 
for money) 

4.24 3.71 Most in need of 
improvement 

17. Ease of ticketing 4.02 4.03 Exceeding 
expectation 

18. Staff courtesy/ 
skills 

3.96 4.04 Exceeding 
expectation 

19. Overall travel time (compared 
with driving a car) 

4.00 3.33 Less 
importance 

Mean 4.14 3.88  
Median 4.11 3.91 –  
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rather than preventing it and should be implemented strategically 
(Jeffery, 1977; Cozens and Love, 2017). Warren (2014) assessed crime 
presence along the Salt Lake City light rail (TRAX) lines, introducing 
CPTED briefly. Transit agencies could address safety concerns by 
analyzing crime rates, traffic volume, crash rates, and pedestrian crash 
rates near transit stops. 

Third, accessible and safe park-and-ride facilities and other parking 
opportunities would offer major improvements to transit experiences. 
Availability and ease of parking near a transit stop are associated with 
transit customers’ satisfaction and loyalty, as shown in the previous 
studies (Mahmoud and Hine, 2013; Krizek and El-Geneidy, 2007; 
Weinstein, 2000). In this study, the most common trip chain began with 
driving and ended with walking. Specifically, the 
driving-transit-walking trip chain may involve the use of park-and-ride 
facilities, especially for commuter rails. For buses and light rail, other 
types of parking are likely used, such as street parking or parking ga-
rages. Large parking lots may not feel safe or accessible; other options 
like street parking and shared use parking may be preferable. Ewing 
et al. (2019) analyzed parking occupancy rates at multiple station areas 
and found that the various parking needs—residential, commercial, and 
park-and-ride—dominate different times of the day, and thus, spaces 
could be shared and still cover the occupancy rates. Thus, the land used 
for parking could be converted to alternative features, as at Orenco 
Station in the Portland, OR, region (Ewing et al., 2019). Parking is a 
relatively inefficient use of space, so converting large park-and-ride lots 
to mixed-use developments with shared parking spaces would 
encourage people to use other forms of transport for the first-mile and 
last-mile trips. Such change would address not only environmental 
concerns such as carbon emissions and traffic congestion but also eco-
nomic and social vitality in the city. Programs promoting 
transit-oriented developments (TOD) can increase population density 
near transit stops, which could ultimately improve the first-mile acces-
sibility and increase the use of non-motorized travel modes. 

Lastly, for seamless, satisfactory transfers among different modes, 
agencies could adopt multi-modal integration and the concept of 
mobility-as-a-service (MaaS). MaaS is a single place to plan, book, and 
pay for mobility, combining public transit, carpooling, ride-sourcing, 
bike-sharing, and other services (Transdev, 2018). MaaS could be an 
all-encompassing pay-as-you-go or monthly subscription service that 
streamlines connections between the conventional transit line 

connections with ride-sourcing services and bike- and scooter-sharing 
programs for the user (Jittrapirom et al., 2017). Additional benefits of 
MaaS include decreased private vehicle ownership, the removal of 
inefficient and underutilized bus routes, and increased amounts of 
car-free trip chains (Goodall et al., 2017). 

Our survey data showed that only 20% of people walked, biked, or 
carpooled for their first mile. Also, the first-mile travels were more 
complex than expected; 14% of the trips comprised of three or more 
travel modes. Riders might be willing to transfer multiple times among 
transportation modes to reach the transit station from home (first-mile). 
Lochner (2013) found similarly that nearly 40% of transit trips involve 
at least one transfer. Thus, transit agencies could establish partnerships 
with bike-, scooter-, and car-sharing companies in order to make such 
trips more straightforward and appealing for these riders and others. As 
an example, the transit system in Pinellas County, Florida, provides 
subsidies for rides in Uber, Lyft, and taxi vehicles to selected bus stops, 
which has increased ridership (National Academies of Sciences, Engi-
neering, and Medicine, 2019). Also, Chicago, IL, has begun the process 
of implementing a contract with a bike-share company operated by Lyft; 
this involves providing electronic bikes and installing bike parking areas 
without docks (Vance, 2019). In their study of San Diego, CA, Boarnet 
et al. (2017) found evidence that these types of partnerships could in-
crease job access for those dependent on transit, especially if the services 
were brought into low-income neighborhoods and if the stations were 
located close to transit access/egress routes. 

One limitation of this study might be the overrepresentation of 
infrequent riders. We attribute it to the deliberate choice to cover the 
general population rather than only the onboard riders. Nevertheless, 
further studies may combine onboard and general surveys to address the 
generalizability of the sample. Another limitation was the retrospective 
nature of the data. Integrating more concurrent data from an onboard 
survey or other data collection methods (e.g., GPS, app-based survey) 
could enhance the results. As an extension of this study, future research 
could employ a GPS-based survey to understand how micro-level envi-
ronmental attributes affect the FMLM experience. The COVID-19 
pandemic transpired after we collected our data, but its impacts on 
public transport are likely significant upon the time of writing and 
beyond. While forecasting the degree to which travelers’ attitudes and 
behaviors have been affected is beyond the scope of this study, our 
methodology could be replicated in the COVID-19 recovery era. 

Fig. 4. Importance-Satisfaction quadrant of UTA service 
(Note: Six elements in or near “most in need of improvement” category are labeled; see Table 5 for numeric lables). 
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6. Conclusions 

The purposes of this study are to measure the transit-rider experience 
focusing on the out-of-vehicle environment and explore how their 
experience contributes to travel satisfaction and loyalty. Our survey of 
transit trip chains reveals complex first-mile travel patterns: driving is 
the most common mode to start a transit-involved trip, and more than 
one-third of transit riders transfer at least once before riding on a transit. 
Then, results from the Importance-Satisfaction analysis and a path 
analysis highlight that out-of-vehicle environments—in particular, 
safety and transfer experience—influence customer satisfaction and 
loyalty more than in-vehicle and system-related factors do. This paper 
concludes with practical suggestions for multiple agencies (e.g., public 
transit, transportation, and planning agencies) and their collaborations, 
including urban design strategies, land use-transit integration, and 
multi-modal integration. In addition to these recommendations, we urge 
that transit agency and state departments of transportation monitor 
transit rider experience, satisfaction, and loyalty regularly and explore 
how different in-vehicle, system, and out-of-vehicle elements are related 
and improved. 
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Table 6 
SEM analysis result of transit satisfaction and loyalty.  

Variable Coefficient Standard 
error 

Overall satisfaction (R2 = 0.624) 
In-vehicle Cleanliness of the bus/train 0.04 0.04 

Comfort on the bus/train (e.g. seat, 
crowding) 

0.07^ 0.04 

Safety on the bus/train 0.04 0.04 
Information about schedule and 
route 

0.14** 0.03 

Out-of- 
vehicle 

Waiting area condition (e.g. seat, 
crowding) 

− 0.03 0.03 

Safety/security at bus/train stops 0.09** 0.04 
Wayfinding (e.g., signage, visual cues 
to find a bus/train stop) 

0.01 0.04 

Distance to bus/train stops from your 
home 

0.03 0.02 

Walking route condition (e.g., 
sidewalk) 

0.02 0.03 

Traffic safety on walking routes − 0.08* 0.03 
Crime safety on walking routes 0.08* 0.04 
Transfer time and comfort 0.13** 0.04 
Parking (car/motorcycle/bike) − 0.03 0.03 

System On-time performance of bus/train 0.07* 0.03 
Bus/train frequency and waiting time 0.06^ 0.03 
Fare price (value for money) 0.09** 0.03 
Ease of ticketing 0.07* 0.03 
Staff courtesy/skills 0.03 0.03 

Overall travel time (compared with driving a car) 0.16** 0.03 
Travel 

attributes 
Female (1 = yes; 0 = no) 0.06 0.05 
Senior (1 = yes; 0 = no) − 0.10 0.07 
Low income (1 = below $20,000, 0 =
above $20,000) 

0.16^ 0.09 

Non-Hispanic White (1 = yes; 0 = no) − 0.12^ 0.06 
Frequent rider (1 = more than few 
times a week; 0 = no) 

− 0.12* 0.06 

Work-related trip (1 = yes; 0 = no) 0.08 0.05 
Loyalty (R2 = 0.331) 

Overall satisfaction 0.83** 0.06 
Frequent rider (1 = more than few times a week; 0 
= no) 

0.38** 0.09 

Low income (1 = below $20,000, 0 = above 
$20,000) 

− 0.21 0.13 

Model information 
Sample size 445 
Model fit Chi-square = 20.25 (p = .57) 

CFI = 1.000 
TLI = 1.007 
RMSEA = 0.000 
SRMR = 0.006 

Note: ^: p < .1, *: p < .05, **: p < .01. 
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