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A B S T R A C T

University campuses represent important transport attraction poles in cities due to the large number of students, 
faculty and administrative staff who commute to the campus daily. The campus location can significantly in
crease traffic around the area, especially during the class entry and exit times. Therefore, public transport sys
tems are essential to facilitate access to the university campus worldwide, especially for students. This study aims 
to evaluate the level of importance and satisfaction with factors that affect public transport use among university 
students. In this context, a best-worst scaling experimental design is used to carry out an important performance 
analysis (IPA) of public transport services to university campuses in Gran Canaria by estimating a Mixed Logit 
model. Thus, it will be possible to determine what attributes should be prioritised when implementing policies 
for improving these services. The results showed that public transport managers and university authorities 
should primarily focus on providing direct services and improving punctuality and bus frequency. Our results 
also provide valuable insights into the search for the best policies that match students’ transport mobility 
preferences with the service provision.

1. Introduction

During peak traffic periods, specific locations such as university 
campuses or hospitals function as major trip attractors in urban areas. 
University campuses, in particular, may be situated either within 
densely populated urban areas or on the periphery of cities. This dual 
positioning can create significant congestion challenges, often impact
ing the wider community beyond the immediate campus environment. 
Accessibility to university campuses primarily depends on the locations 
of the campuses and the residences of students, as well as the adminis
trative and teaching staff. These factors shape the patterns of trips 
related to the university. Additionally, the surrounding land use and 
affordable housing in the area also play a role in determining 
accessibility.

University campuses often form multifaceted relationships with their 
surrounding urban and regional environments (Mohammed et al., 
2022). Historically, some campuses have been established within city 
centres or historic districts, benefiting from proximity to diverse services 
and amenities. These central locations typically encourage 
short-distance trips, which are well-suited to active transport modes 

such as walking, cycling, or using scooters (Caulfield et al., 2021). Other 
campuses have been developed in some peripheral neighbourhoods, for 
which active transport modes are not a valid alternative for most of the 
population visiting the campuses. Thus, it is evident that transport mode 
access to university campuses is highly context-dependent.

Universities worldwide have taken different travel demand man
agement (TDM) initiatives, seeking to obtain more balanced and sus
tainable transport modal shares. This is especially relevant in car- 
dependent countries (Liu et al., 2023). In search of solutions, public 
transport and mobility-university authorities usually coordinate efforts 
to provide an adequate accessibility level to university campuses. 
Campus public transport access is more sustainable than private car 
access, but its choice depends on the level of service. Campus 
commuting choices using different transport modes that include more 
sustainable alternatives like walking, biking and public transport have 
been studied in the past. However, the method of improving public 
transport for university students has not yet been analysed.

This study explores which aspects should be prioritised to improve 
public transport access to university campuses as the primary policy, 
given that other measures—particularly those involving shared or active 
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transport modes— have not been widely developed by universities when 
campuses are far from urban centres. Carpooling and ridesharing op
tions are often hindered by personal concerns, such as managing con
flicting family commitments or maintaining individualised schedules 
(Logan et al., 2020). Similarly, the adoption of active transport modes is 
sometimes limited by the geographical location of campuses. Conse
quently, the research emphasises PT as a critical backbone of the 
available TDM strategies.

The analysis is particularly pertinent in light of the unique challenges 
posed by the COVID-19 pandemic. Encouraging students to resume 
using PT required targeted interventions, such as awareness campaigns, 
fare discounts, or temporary fare exemptions. Furthermore, it was 
essential to disseminate clear information on health and safety measures 
implemented by authorities to ensure a COVID-safe PT environment.

The aim of this paper is to evaluate the importance and satisfaction 
levels of key attributes influencing public transport usage among uni
versity students. To achieve this, we propose a refined Discrete-Choice- 
Importance-Performance Analysis (DC-IPA) methodology (Martilla & 
James, 1977), addressing several limitations of traditional IPA ap
proaches based on averaged scores obtained from standard surveys 
where the attributes are independently evaluated using certain mea
surement scales. The research focuses on enhancing public transport 
services for university campuses in Gran Canaria, prioritising policies 
through an innovative evaluation framework. Our methodology in
tegrates established and novel techniques to comprehensively analyse 
PT service attributes in the Canary Islands. First, we employ a best-worst 
scaling (BWS) experimental design, which captures student preferences 
more precisely than conventional surveys by identifying the relative 
trade-offs and priorities among attributes (Louviere & Woodworth, 
1990). This approach provides a nuanced understanding of the factors 
students value most. Second, we extend the insights from the BWS 
experiment into an enhanced IPA framework by estimating an under
lying discrete choice model. In addition, the method addresses common 
challenges associated with Likert or other semantic scales, such as 
varying interpretations of scale labels and the limited cognitive ability to 
differentiate between categories.

The remainder of this document is structured as follows: Section 2
provides a comprehensive literature review on topics related to uni
versity students and the development of scales to evaluate the impor
tance and satisfaction of PT. Section 3 outlines the methodology 
employed in the analysis. Section 4 presents the results and offers a 
detailed discussion. Finally, Section 5 highlights the primary conclu
sions and discusses the study’s limitations.

2. Literature review

The presence of university campuses offers a valuable opportunity to 
implement and evaluate transport demand management (TDM) initia
tives aimed at fostering more balanced and sustainable travel behav
iours. Mulley and Reedy (2016) highlighted the significant potential of 
university-based TDM measures to influence the commuting choices of 
tens of thousands of individuals. The distribution of travel patterns is 
closely tied to both the implementation of these initiatives and the 
geographic location of campuses.

Universities serve as engines of innovation, driving the need for 
advanced facilities such as state-of-the-art laboratories, high- 
performance computing centres, and aquaculture tanks. These re
sources are essential for groundbreaking research and preparing stu
dents with the skills necessary for success. However, limited and 
expensive urban real estate constraints often make it challenging to 
house such sophisticated infrastructure. Expanding to the outskirts gives 
universities the space required to build modern research facilities. This 
expansion, in turn, sparks peripheral urban transformation, giving rise 
to new neighbourhoods and transport hubs tailored to the needs of 
students and staff (Mohammed et al., 2022).

Despite its advantages, this trend introduces a significant challenge: 

providing swift and frequent public transit in the low-density areas 
typical of urban peripheries. Vuchic (2017) likens this difficulty to 
spreading a thin layer of peanut butter—ridership in such areas is sparse 
and dispersed. Low population density makes frequent public transit 
services financially unsustainable, while the longer routes required to 
serve these regions increase travel times, deterring potential riders. This 
creates a vicious cycle: low ridership leads to reduced service, further 
decreasing ridership. To break this cycle, university authorities must 
explore innovative transit solutions that go beyond simply replicating 
the dense networks of urban centres. Creative strategies tailored to the 
unique challenges of suburban settings are essential to ensure accessi
bility and sustainability.

Universities exhibit unique characteristics regarding their trans
portation needs and challenges. University authorities often prioritise 
the creation of green, walkable campuses that foster academic collabo
ration and community interaction in the trips generated internally. 
However, parking lots pose significant challenges, as they occupy 
valuable space and contribute to congestion. Unlike other urban areas, 
universities display distinct daily commuter flow patterns, influenced by 
class schedules that create multiple peak hours for student arrivals and 
departures.

Many universities have implemented comprehensive initiatives to 
promote sustainable transport modes to address environmental concerns 
and reduce car dependency. Various studies have examined policies 
incorporated within these initiatives, including parking restrictions 
(Bond & Steiner, 2006), parking pricing (dell’Olio et al., 2019), and 
non-price PT improvements (Bond & Steiner, 2006). Additional mea
sures include fare-free PT tickets (Brown et al., 2003), PT subsidies 
(Rotaris & Danielis, 2015), shared-ride taxi services (Ayyash et al., 
2016), and active transport promotion (Logan et al., 2020). Further 
strategies encompass carpooling programs (Ashraf Javid & Al-Khayyat, 
2021), bike-sharing systems (Ribeiro & Fonseca, 2022), car-sharing 
initiatives (Rotaris et al., 2019), and integrated mobility solutions 
such as mobility-as-a-service (Esztergár-Kiss & Kerényi, 2022; Matyas & 
Kamargianni, 2021).

Aligned with global sustainability goals, universities worldwide 
increasingly promote public transport, particularly bus services, as a 
sustainable and environmentally friendly means of campus access. This 
emphasis acknowledges the complexity of trip origins and the challenges 
posed by some campus layouts and surrounding infrastructure, which 
can limit the feasibility of walking, cycling, or other micro-mobility 
options. To address these issues, University Mobility Directorates pri
oritise public transport as a core component of their TDM strategies, 
aiming to provide a convenient, accessible, and eco-friendly commuting 
solution for both students and faculty.

Numerous studies have explored the factors influencing public 
transport (PT) usage among university populations. Romanowska et al. 
(2019) demonstrated that students are more likely to use public trans
port than university staff, citing factors such as car availability, trip 
origin, and accessibility as key determinants of transport mode choice. 
Their findings reveal that while 57% of staff primarily rely on private 
cars, 59% of students predominantly use public transport. These dis
parities have been corroborated by other studies, including those by 
Logan et al. (2020), Myftiu et al. (2024), Ribeiro et al. (2020), and 
Pérez-Neira et al. (2020), which have reported similar or even more 
pronounced asymmetries.

A critical factor influencing the adoption of public transport is the 
perceived quality of service. This multifaceted concept encompasses 
attributes such as reliability, frequency, cleanliness, safety, and afford
ability, all shaped by the efforts of planning authorities and transport 
operators (Balcombe et al., 2004). While numerous service attributes 
exist, research highlights the benefits of grouping them into core di
mensions for improved analysis and comprehension (de Oña & de Oña, 
2015). Moreover, service quality is recognised as a multilevel construct, 
influenced by system-level factors (e.g., network design, vehicle condi
tion), service encounter-level elements (e.g., driver behaviour, 
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availability of information), and individual-level perceptions (e.g., 
personal needs, expectations) (Jen et al., 2011; Parasuraman et al., 
1985).

Enhancing public transportation requires methodologies that delve 
deeper into understanding passenger needs and preferences. Regular 
passenger surveys and feedback-focused group sessions are essential for 
gathering such insights. When combined with monitoring key perfor
mance indicators (KPIs) such as punctuality, reliability, and accident 
rates, this data provides a comprehensive framework for evaluating 
service effectiveness. A widely adopted approach in these surveys is the 
IPA method, which assesses service quality through a two-dimensional 
lens of importance and satisfaction for various attributes (Martilla & 
James, 1977).

Following an extensive literature review and an in-depth examina
tion of the target market—university students—we identified a set of 
attributes relevant to our study, as summarized in Table 1. These attri
butes span several dimensions of public transport service quality, 
including transport services, vehicle quality, overall service level, in
formation and communication technologies (ICTs), and bus stop quality. 
Recognizing the significant role that ICTs play in transport systems due 
to their diverse functions (Gössling, 2017), especially in the young 
population segment like university students, the current study intro
duced two additional items that were not addressed in previous 
research. In addition, given the impact of the COVID-19 pandemic, 
health and safety considerations, such as facemask mandates—whose 
effectiveness in public transportation during the pandemic has been 
analysed (Grzybowska et al., 2022; Ku et al., 2021)—have also been 
incorporated.

By leveraging these evidence-based measures, universities and pub
lic transport authorities can design systems that are more accessible, 
convenient, and appealing to students. The resulting improvements will 
likely increase ridership, reduce traffic congestion, and foster a more 
sustainable transportation ecosystem in and around university 
campuses.

3. Materials and methods

3.1. Case study, survey and data collection

The University of Las Palmas de Gran Canaria has four campuses 
spread over the island. The main campus is in Tafira, 10 km from Las 
Palmas de Gran Canaria city centre. Las Palmas de Gran Canaria is the 
most populated city of the Canary Islands archipelago, with 378,027 
inhabitants in 2023. The Mobility Report of the University of Las Palmas 
de Gran Canaria (2022) showed that the two most representative access 
transport modes used by students were public transport (60.7 %) and 
private car drivers (26.0 %). Thus, the analysis of public transport in the 
context of university students is crucial to enhance their experience by 
providing different areas of policy intervention to public transport 
managers and university authorities.

Data for this study were collected through a survey administered to 
University of Las Palmas de Gran Canaria students in March 2023. The 
questionnaire was structured into four sections. The first section gath
ered information about the travel characteristics, including frequency of 
public transport (PT) use and the total trip duration. The second section 
focused on the best-worst experiment, which will be detailed in the next 
section. The third part involved evaluating the importance and satis
faction levels associated with the various attributes incorporated into 
our study using a 5-point semantic scale. Finally, the fourth section of 
the questionnaire collected socioeconomic information.

With the assistance of the university’s sustainability department, we 
distributed the online questionnaire to all students via the Google Forms 
platform. A preliminary screening question ensured that participation 
was limited to students who had used PT to reach the campus at least 
once during the current academic year. After a thorough data-cleaning 
process to identify and eliminate invalid or incomplete responses, the 

Table 1 
Public transport attributes.

Attributes Source Category

1 Price Beck and Rose (2016); De 
Oña et al. (2012)

Transport 
service

2 Travel time Allen et al. (2019); Beck and 
Rose (2016); De Oña et al. 
(2012); Grisé and El-Geneidy 
(2017); Tavares et al. (2021);

3 Bus frequency Allen et al. (2019); Beck and 
Rose (2016); De Oña et al. 
(2012)

4 Punctuality Beck and Rose (2016); De 
Oña et al. (2012); Grisé and 
El-Geneidy (2017); Tavares 
et al. (2021)

5 Ease of transfers Allen et al. (2019); Beck and 
Rose (2016)

6 Availability of a direct 
service to the campus

Yen et al. (2017)

7 Temperature inside the bus Allen et al. (2019); Beck and 
Rose (2016); De Oña et al. 
(2012);

Vehicle 
quality

8 Seat comfort Beck and Rose (2016); Grisé 
and El-Geneidy (2017); 
Tavares et al. (2021)

9 Reinforced security with 
surveillance cameras on the 
bus

Allen et al. (2019); De Oña 
et al. (2012); Grisé and 
El-Geneidy (2017)

10 Cleanliness of the bus Beck and Rose (2016); Allen 
et al. (2019); De Oña et al. 
(2012); Grisé and El-Geneidy 
(2017)

11 Noise level inside the bus Allen et al. (2019); Beck and 
Rose (2016); Grisé and 
El-Geneidy (2017)

12 Possibility of being seated 
during the trip

Beck and Rose (2016) General level 
of service

13 Friendliness of the driver Beck and Rose (2016); Grisé 
and El-Geneidy (2017)

14 Driver’s driving style Grisé and El-Geneidy (2017)
15 Ease of access for people 

with mobility problems
Authors’ proposal

16 Possibility to pay with 
smart devices (mobile 
phone, smartwatch)

Authors’ proposal ICTs

17 Availability of USB 
chargers inside the bus

Authors’ proposal

18 Availability of information 
panel at bus stops with 
estimated waiting time

Allen et al. (2019); De Oña 
et al. (2012); Grisé and 
El-Geneidy (2017); Tavares 
et al. (2021)

19 Availability of real-time 
information panel on 
upcoming bus stops on the 
bus

Allen et al. (2019); De Oña 
et al. (2012); Grisé and 
El-Geneidy (2017); Tavares 
et al. (2021)

20 Availability of a mobile app 
facilitating estimated 
waiting time at each stop

Beck and Rose (2016); 
Mulley et al. (2017)

21 Availability of shelter and 
seating at bus stops

Beck and Rose (2016); Grisé 
and El-Geneidy (2017)

Bus stop 
quality

22 Nearby location of bus 
stops

Beck and Rose (2016); De 
Oña et al. (2012)

23 Cleanliness of bus stops Beck and Rose (2016); Grisé 
and El-Geneidy (2017)

24 Existence of air renewal 
filters

Allen et al. (2019); 
Grzybowska et al. (2022); Ku 
et al. (2021)

Health safety

25 Obligation to wear a mask if 
it is determined that there is 
a risk of contagion

Grzybowska et al. (2022); Ku 
et al. (2021)

Source: Own elaboration
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final sample was 477 participants. To estimate the sampling error, we 
considered two scenarios given the uncertainty regarding the population 
size of students using public transportation for their campus commute. 
Based on the 2022 mobility survey conducted by the University of Las 
Palmas de Gran Canaria (ULPGC, 2022), the first scenario assumed that 
60.7% of the total student population (17,751) relied on public trans
port. The second scenario, obtained from our survey, postulated that 
91% of students had used public transportation at least once during the 
academic year. Based on these assumptions, the sampling error was 
calculated to fall within a range of 4.37%–4.42%.

3.2. Best-worst scaling experimental design

Best-worst scaling (BWS) represents a compelling data collection 
method for eliciting preferences, particularly in the realm of discrete 
choice analysis. It was first introduced by Louviere and Woodworth 
(1990) and consists of choosing the most and least preferred option from 
a finite set of alternatives. By doing this, the individual selects the two 
objects from a varying set of three or more options that exhibit the most 
significant perceptual discrepancy (Finn & Louviere, 1992). Thus, the 
choice frequencies across the different scenarios provide the information 
to estimate the relative values of each attribute.

Different authors have pointed out several advantages of this 
method. In this regard, Potoglou et al. (2011) highlight that the method 
reduces respondents’ cognitive burden while providing more informa
tion than traditional "pick-one" tasks commonly employed in discrete 
choice experiments. Moreover, a comparative analysis between BWS 
and ordered probit/logit models reveals comparable results in a specific 
case study, while BWS emerges as the more cost-effective approach 
(Echaniz et al., 2019). In addition, the method is free of the biases found 
in standard response scales, making it adequate for comparing many 
attributes (Beck & Rose, 2016).

Depending on the complexity of the items to be analysed, there are 
three ways of presenting the options in the choice tasks of a BWS 
experiment. In BWS Case 1 – Object Case, options are represented by 
lists of objects. In BWS Case 2 – Profile Case, options are defined by 
combinations of attribute levels within a single alternative. In BWS Case 
3 – Multi-Profile Case, options are sets of alternatives akin to a typical 
discrete choice experiment (Louviere et al., 2013). A comprehensive 
guide to understanding the various BWS methods is provided by Lou
viere et al. (2015).

The experimental design used in this research concentrates on the 
BWS case 1, where the goal is to evaluate the set of attributes (objects) of 
the PT service listed in Table 1 according to an underlying latent scale. 
The ultimate purpose is to obtain a prioritisation of these attributes in a 
latent scale of importance and satisfaction.

Various methods exist for constructing the choice tasks in BWS ex
periments for the object case. However, researchers must carefully 
consider the design of the experiment to avoid potential problems 
arising from using non-constant choice set sizes, which could lead re
spondents to make wrong assumptions about the relative importance of 
attributes. For example, individuals could think that those attributes 
appearing in small choice sets should be treated with more attention 
than others. The balanced incomplete block design (BIBD) has been 
pointed out by Louviere et al. (2015) as an efficient way of building the 
experiment choice tasks. BIBDs allow the researcher to control the 
number of objects included in the choice tasks that must be constant 
along the experiment, the number of times each object appears in the 
choice tasks, as well as the number of times each pair of objects appears 
together.

The choice scenarios in our experiment were created with the 
package “crossdess” and the function “findBIB” within the R statistical 
software environment (R Core Team, 2013). The design resulted in 30 
choice tasks containing five attributes each. Each attribute appears six 
times across the choice tasks and co-occurs once with the others. The 
design was separated into three blocks to minimise respondents’ burden, 

each containing 10 choice tasks. The separation was carried out using a 
randomised procedure. Fig. 1 shows an example of a typical choice task 
in the experiment. Thus, given the attributes shown in the choice task, 
the individual must identify the one they consider most and least 
important, as well as the one they are most and least satisfied with. In 
this regard, it is important to note that the five options are to be regarded 
as the alternatives in the choice model and their interpretation in the 
experiment is limited to the order in which they are presented. Thus, in 
the choice task in Fig. 1, the alternative presented in second place 
(alternative 2) is represented by the attribute “Ease of access for people 
with mobility problems”. Since each participant answered four-choice 
questions for each scenario, 40 observations were provided by a single 
respondent. Thus, 19,080 statistical observations were collected after 
completing the survey.

3.3. Discrete choice models to analyse BWS data

Discrete choice models have gained widespread recognition as a 
robust and versatile tool for analysing consumer preferences. They can 
be derived using the random utility maximisation paradigm, which as
sumes that individuals make rational decisions and always choose the 
option that maximises their utility. Considering that the modeller has 
imperfect information about consumers’ preferences, the utility of an 
alternative is expressed as the sum of a systematic or deterministic 
component defined in terms of the characteristics of the alternative and 
the individual, as well as a random component that accounts for unob
served effects (McFadden, 1974). The specific assumptions made 
regarding the statistical distribution of the random component of the 
utility determine the choice probabilities of the various discrete choice 
models. The Multinomial Logit (MNL), Nested Logit (NL), Probit and 
those belonging to the Mixed Logit (ML) family are among the most 
widely used models (see Train (2009) for a comprehensive reference 
book).

Data obtained from BWS experiments can be analysed using a 
discrete choice model. Two critical considerations arise when analysing 
data containing multiple choices provided by the same individual: i) the 
potential correlation among choices made by a single respondent; and ii) 
the pseudo-panel nature of the data set by considering that preferences 
remain constant within a given respondent but could vary across in
dividuals. These aspects can be addressed by the panel formulation of 
the error component ML model where the utility of alternative i for in
dividual q in choice situation s is specified as: 

Uiqs =Viqs + μiq + εiqs (1) 

where Viqs is the systematic (or measurable) utility that is expressed in 
terms of the characteristics of the alternative; εiqs is an error term ac
counting for unobserved effects that distributes iid Gumbel (0,β); and μiq 

is an error component, common to all observations of the same indi
vidual, that distributes Normal with zero mean and standard deviation 
σ; with μiq and εiqs being independent and σ representing the degree of 
correlation among choices made by the same respondent in the choice 
experiment.

There are several approaches to deal with best-worst data in discrete 
choice modelling. The one used in this study is based on the assumption 
that choices are made sequentially and that choosing the worst option is 
equivalent to maximising the negative of the utility of the alternatives 
included in the choice set, that is, Minj

{
Uj
}

= Maxj
{
− Uj

}
. When the 

best-choice task is presented first, the worst alternative must be chosen 
from the remaining set of options. This model is discussed in Flynn and 
Marley (2014) and is commonly referred to as the “first best, then worst” 
paradigm. It is important to highlight that results could differ from those 
obtained when the “first worst, then best” approach is used. For a more 
in-depth and insightful exploration of sequential best-worst choices in 
discrete choice experiments, Lancsar et al. (2013) present a 
thought-provoking discussion that delves into the intricacies of this 
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methodological approach.
Thus, considering a choice set of J alternatives, the probability that 

the alternative i is chosen as best and r ∕= i is chosen as worst in choice 
scenario s by individual q, conditional on the vector of error components 

μq =
(

μ1q,…,μJq

)
, is given by: 

P(ir)qs =
eViqs+μiq

∑J
j=1eVjqs+μjq

e− (Vrqs+μrq)

∑J
j=1,j∕=ie

− (Vjqs+μjq)
(2) 

The five attributes presented in each choice task, like the one pre
sented in Fig. 1, are identified as the choice alternatives needed to build 
the choice model that enables the investigation of the importance and 
satisfaction associated with the PT attributes examined in the experi
ment. To simultaneously estimate the importance and satisfaction co
efficients, a model comprising ten alternatives is considered, where the 
satisfaction alternatives were not available for the importance choice 
task and vice versa.

The utility of the alternatives considered in the model is represented 
by the following equations, which have been simplified by eliminating 
the sub-index q associated with the individual. Thus, the utility of 
alternative i in choice scenario s associated to importance choices UImpis 

is represented by: 

UImpis =ASCi +
∑24

k=1
βImpk

*Impiks + μImp + εis i = 1,2, 3,4, 5 (3) 

In the same fashion, the utility of alternative I in choice scenario s 
associated to satisfaction choices USatis is defined as: 

USatis =ASCi +
∑24

k=1

αSatk *Satiks + μSat + εis i = 1, 2,3, 4, 5 (4) 

Where ASCi, βImpk
, αSatk and the standard deviations σImp and σSat of the 

error components μImp and μSat represent the unknown fixed model co
efficients. The utility specification includes the 24 dummy variables 
Impiks (or Satiks) defined above, with the last attribute in Table 1 acting as 
a reference. Therefore, for each observation in the data set, the utility of 
the first alternative (for example) would be explained by the constant 
term (ASC1) and the attribute appearing first in the choice task, as the 
dummies corresponding to the rest of the attributes are set to zero.

The contribution of the individual q to the likelihood function is 
represented by the joint probability Pq that individual q make the 
observed sequence of choices for both, importance and satisfaction, in 
best-worst choice tasks, that is given by  

Where, S represents the number of choice scenarios; (ir)*impqs and 
(ir)*satqs represent the choices made by individual q in choice scenario s 
in importance and satisfaction questions, respectively; and f is the 
Normal probability density function.

Fig. 1. Example of choice task.

Impiks =1 if attribute k is shown in alternative i in choice scenario s;0 otherwise 

Satiks =1 if attribute k is shown in alternative i in choice scenario s;0 otherwise 

Pq =

∫

μsat

∫

μimp

∏

s∈S
P
(ir)*impqs

(
βimp, σimp

)
P
(ir)*sat qs(αsat, σsat)f

(
μimp⌋σimp

)
f(μsat⌋σsat)dμimpdμsat (5) 
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Thus, the log-likelihood function is represented by: 

LL=
∑

q
ln

(
Pq
)

(6) 

Since the integrals in (5) cannot be solved analytically, simulation 
techniques are required to obtain the simulated likelihood function.

The coefficients in the utility functions represent the relative 
importance and satisfaction associated with each attribute, and the 
alternative specific constants, ASCi, capture non-random unobserved 
factors that may influence individuals’ choices. In this case, these are the 
order in which attributes are presented within the choice task (Beck & 
Rose, 2016). Additionally, the existence of panel correlation effects is 
determined by the significance of the standard deviation of the error 
components.

It is important to note that coefficients’ sign can be either positive or 
negative, and their interpretation is inherently comparative, relying on 
the reference attribute as the benchmark. In our case, the reference 
variable is "Obligation to wear a mask if it is determined that there is a 
risk of contagion" (attribute number 25). Therefore, a positive coeffi
cient for attribute k means that it is perceived as more important (or 
satisfactory) than attribute 25; whilst a negative coefficient indicates 
that it is less important (or satisfactory).

In this type of model, an attribute’s significance level will also be 
interpreted in terms of the reference attribute. Thus, a low significance 
for the coefficient of attribute k means that its importance (or satisfac
tion) is not statistically different from that of the reference attribute 
(which can be interpreted as having a coefficient equal to zero).

3.4. Importance-performance analysis (IPA)

Importance-performance analysis (IPA), initially developed for 
marketing program evaluation (Martilla & James, 1977), has also found 
relevance in the transport sector. IPA has been employed to identify 
performance gaps between the importance of public transportation (PT) 
service attributes and their satisfaction levels (Esmailpour et al., 2020). 
The insights generated from IPA can guide policymakers in prioritising 
strategic interventions to enhance the customer experience by 
improving a particular service. IPA utilises a two-dimensional graph 
divided into four quadrants to classify attributes based on their perfor
mance and importance.

Fig. 2 shows an adaptation of the conventional IPA chart in which 
performance is associated with the satisfaction dimension. As illus
trated, there can be four different situations concerning a specific 
attribute. Those located in Quadrant 1, "Keep up the good work", are 
attributes that present a high level of importance and a high level of 

Fig. 2. The standard IPA chart. 
Source: own elaboration (adapted from Martilla & James, 1977).

Fig. 3. Methodological flowchart.

Table 2 
Sample descriptive statistics.

Usual transport mode for campus 
commuting

Sex

Bus 85.12% Male 37.90%
Car as driver 7.96% Female 62.10%

Car as companion 3.98% Age

Bike 0% Age (average) 21.8

Walking 2.31% Monthly net family Income

Other 0.63% Less than 450 € 3.60%

Frequency of use of bus transport From 450 to 900 € 11.30%

Daily 72.18% From 901 to 1500 € 31%
3 or 4 times per week 22.41% From 1501 to 2400 € 31%
1 or 2 times per week 4.41% From 2401 to 3500 € 12.40%
Less than once per week 1% From 3501 to 4500 € 6.30%

Trip duration More than 4500 € 4.40%

Average travel time (minutes) 50.50 Combining work with studies

Use of bus if private transport were 
available

Yes 12.20%

Yes 42.35% No 87.80%

No 57.65% Academic programme currently 
enrolled in

​ ​ Bachelor 90.99%
​ ​ Master 5.45%
​ ​ PhD 3.56%

Source: Own elaboration
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satisfaction. Attributes in this quadrant are considered essential to users 
and are currently meeting expectations. Policymakers should focus on 
maintaining these attributes to ensure continued satisfaction and loy
alty. In Quadrant 2, "Possible overkill", attributes exhibit a high level of 
satisfaction but are considered unimportant. In this case, resources do 
not need to be committed to maintaining these attributes; rather, they 
should be monitored to ensure they remain satisfactory. The attributes 
in Quadrant 3, “Low priority”, are neither important nor satisfactory to 
consumers. Thus, policymakers may consider redesigning these attri
butes to optimise resources and focus on more important areas for users. 
Finally, attributes in Quadrant 4, "Concentrate here", are those that 
customers find important and are not very satisfied with. Thus, policy
makers should prioritise strategies to improve user satisfaction.

Fig. 3 shows the methodological flowchart of the study. It can be seen 
that the results of the conventional IPA model will be compared with the 
IPA based on the results obtained from the choice model to determine 
what attributes should be prioritised when implementing policies aimed 
at improving the public transport services to the university campus. In 
this regard, the model coefficients, after being appropriately normalised, 
will be used to calculate an index of importance and satisfaction for each 
attribute that will allow us to place each attribute in the IPA quadrants 
following the same logic of the conventional IPA model. In addition, the 
conventional IPA model will be applied to the scores obtained using the 
5-point semantic scale of importance and satisfaction for the attributes.

4. Results and discussion

4.1. Sample description

Table 2 presents descriptive statistics for key survey responses. A 
substantial majority of respondents, approximately 85.12%, use PT to 
access their respective campuses. The choice of alternative sustainable 
modes, such as walking or cycling remains relatively negligible. 
Regarding the weekly frequency of use, a predominant percentage of 
individuals rely on bus transport to commute to their faculties daily, 
with only a marginal 1% using it less than once a week. As will be further 
explained in the following estimation results, travel time appears as a 
significant factor that has a considerable influence on the experience of 
travelling by public transport; in fact, the average travel time by PT to 
the various faculties is approximately 51 min. In addition, a significant 
proportion of PT users, approximately 76%, indicated that they have no 
alternative transport options available, suggesting they are captive 
users. Furthermore, nearly 58% of these captive users stated that they 
would switch to private transport if other options were available.

Regarding the socioeconomic information, the sample is slightly 
over-represented by females, with 62.10% of respondents identifying as 
such, compared to the overall proportion of women among university 
students, which is 58.20%. In this regard, it is important to note that 
gender distribution among the population under analysis is unknown, so 
it is difficult to anticipate whether this overrepresentation is due to 
online answering gender differences or to the fact that it is possible that 
female students can use public transport more often in our case. It was 

Table 3 
BWS estimation results.

Attributes Importance Satisfaction

Num Name Category Estimate t-test p-val Estimate t-test p-val

1 Price Transport service 1.75 19.35 0.00 1.29 14.95 0.00
2 Travel time 1.93 21.18 0.00 − 0.33 − 3.93 0.00
3 Bus frequency 3.22 33.21 0.00 − 0.78 − 9.23 0.00
4 Punctuality 3.07 31.22 0.00 − 0.54 − 6.43 0.00
5 Ease of transfers 1.64 17.51 0.00 − 0.08 − 0.92 0.36
6 Availability of a direct service to the campus 3.03 31.23 0.00 − 0.46 − 5.31 0.00
7 Temperature inside the bus Vehicle quality 0.90 9.87 0.00 − 0.06 − 0.71 0.48
8 Seat comfort 0.16 1.70 0.09 0.33 3.90 0.00
9 Reinforced security with surveillance cameras on the bus 0.59 6.42 0.00 0.29 3.41 0.00
10 Cleanliness of the bus 1.57 17.00 0.00 0.59 6.87 0.00
11 Noise level inside the bus 0.22 2.36 0.02 − 0.07 − 0.87 0.39
12 Possibility of being seated during the trip General level of service 1.41 14.39 0.00 − 0.08 − 0.88 0.38
13 Friendliness of the driver 0.60 6.80 0.00 0.62 7.36 0.00
14 Driver’s driving style 1.36 14.08 0.00 0.24 2.71 0.01
15 Ease of access for people with mobility problems 1.94 20.49 0.00 0.55 6.38 0.00
16 Possibility to pay with smart devices (mobile phone, smartwatch) ICTs 0.53 5.65 0.00 0.61 7.18 0.00
17 Availability of USB chargers inside the bus − 0.31 − 3.66 0.00 0.31 3.69 0.00
18 Availability of information panel at bus stops with estimated waiting time 1.62 17.72 0.00 − 0.13 − 1.51 0.13
19 Availability of real-time information panel on upcoming bus stops on the 

bus
1.20 12.85 0.00 − 0.15 − 1.74 0.08

20 Availability of a mobile app facilitating estimated waiting time at each stop 1.55 16.51 0.00 0.22 2.58 0.01
21 Availability of shelter and seating at bus stops Bus quality 1.02 10.67 0.00 − 0.12 − 1.34 0.18
22 Nearby location of bus stops 2.01 21.13 0.00 0.34 3.94 0.00
23 Cleanliness of bus stops 0.43 4.73 0.00 0.05 0.58 0.57
24 Existence of air renewal filters Health safety 0.50 5.28 0.00 − 0.11 − 1.25 0.21
25 Obligation to wear a mask if it is determined that there is a risk of contagion 0.00 (Fixed) (Fixed) 0.00 (Fixed) (Fixed)

Error components
Standard deviation (sigma) 0.59 12.75 0.00 0.39 7.75 0.00
Alternative specific constants
ASC1 0.55 16.97 0.00 – – –
ASC2 0.30 9.06 0.00 – – –
ASC3 0.26 8.02 0.00 – – –
ASC4 0.29 9.10 0.00 – – –
ASC5 0.00 (Fixed) ​ – – –
Model information
Number of observations 19080 ​ ​ ​ ​ ​
Number of individuals 477 ​ ​ ​ ​ ​
Null log-likelihood − 28579.29 ​ ​ ​ ​ ​
Final log-likelihood − 25093.32 ​ ​ ​ ​ ​
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already mentioned that some studies found that females use public 
transport more often when accessing university campuses (Hamad et al., 
2021). The average age of the respondents is approximately 22 years 
old. With regard to net household income, 62% of the sample falls within 
the range of 901–2400 euros per month. Moreover, as we focus on 
students, most individuals reported not combining work with their 
studies. Notably, almost all participants were enrolled in a bachelor’s 
degree (91%), which is consistent with the figures reported by the 
University (88.9%).

4.2. Estimation results

Model parameters were estimated using the simulated maximum 
likelihood method, implemented by the software Biogeme 2.2 (Bierlaire, 
2009). Table 3 presents the parameter estimates for the BWS Mixed 
Logit model, described in Section 3.3. The table is structured into seven 
columns, corresponding to the attribute number and denomination 
(according to Table 1), their respective categories, and the estimates and 
t-tests for both importance and satisfaction parameters. Additional 
model information is provided in the last rows of the table. The alter
native specific constants (ASCs) are specified in the first four alternatives 

for both importance and satisfaction, with the fifth alternative acting as 
a reference. They account for the order effect in which the different 
attributes are presented in the choice task. In this regard, looking at the 
magnitude and sign of the coefficients, individuals are more likely to 
select the first four alternatives rather than the fifth one when the effect 
of the displayed attribute is not taken into account in the choice task. 
The interpretation of the importance and satisfaction values must be 
carried out with respect to the reference variable (“Obligation to wear a 
mask if it is determined that there is a risk of contagion").

Regarding importance estimates, all attributes except for "Seat 
comfort" were statistically different (at the 95% confidence level) from 
the reference attribute, "Obligation to wear a mask if it is determined 
that there is a risk of contagion". Of these attributes, only one, "Avail
ability of USB chargers inside the bus", had a negative sign, indicating 
that it was less important than the reference attribute. The remaining 
attributes had positive signs, suggesting they were more important than 
the reference one.

Concerning the satisfaction results, 9 of the 24 attributes were not 
statistically different from "Obligation to wear a mask if it is determined 
that there is a risk of contagion". As for the sign of the coefficients, 12 of 
the 24 attributes present a negative sign, which means that the users are 

Fig. 4. BWS normalised results. 
Source: Own elaboration.
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less satisfied with them than with the reference attribute. By contrast, 
the rest of the attributes provide a higher level of satisfaction than the 
reference one.

Finally, the standard deviation of the error component for the 
importance and satisfaction utilities resulted statistically significant at a 
95 % confidence level, confirming the existence of panel correlation 
among responses of the same individual.

Given that the underlying scales of importance and satisfaction are 
different; it is not possible to make a direct comparison between the two 
sets of results unless a transformation is made to convert them to the 
same scale. As can be seen from estimates in Table 3, the importance 
scale ranges from − 0.31 (item 17) to 3.22 (item 3). The remaining items 
would fall within the aforementioned scale, indicating that a score 
approaching 3.22 would indicate high importance. The same would be 
true for satisfaction, where the scale now ranges from − 0.78 to 1.29. 
Thus, to facilitate a comparison of the importance and satisfaction re
sults, the estimates were re-scaled to a 0–1 scale using the following 
formula: 

Normalized valuei =
Value of i − Min

Max − Min
(7) 

where Value of i is the value of the attribute coefficient obtained from 
the estimation, Min is the lowest value among all the attributes co
efficients, and Max is the maximum value obtained in the estimation.

The normalised values of each attribute for importance and satis
faction are presented in the graph shown in Fig. 4. The bars in the graph 
are arranged according to the importance score, allowing for a clear 
comparison of importance and satisfaction levels for each attribute. 
Thus, those attributes close to one are considered the most important/ 
satisfying, while those close to 0 are perceived as the least important/ 
satisfying ones. In light of the results, the most important attribute is 
"Bus frequency", followed by "Punctuality" and "Availability of a direct 
service to the campus". Meanwhile, the least important ones are 
"Availability of USB chargers inside the bus", "Obligation to wear a mask 
if it is determined that there is a risk of contagion", and "Seat comfort".

Analysing the normalised satisfaction results, "Price", "Friendliness of 
the driver", and "Possibility to pay with smart devices" emerged as the 
top-rated attributes, generating the highest levels of customer 

satisfaction. In contrast, "Bus frequency", "Punctuality", and "Availability 
of a direct service to the campus" consistently received the lowest 
satisfaction ratings. It’s crucial to note that the study was conducted 
during a period when a zero-pricing policy was in effect due to the 
economic crisis. This policy undoubtedly influenced the heightened 
satisfaction associated with the "Price" attribute.

After transforming the attribute values into relative terms, we can 
visualise them on a two-dimensional graph to conduct an IPA where the 
horizontal axis represents the importance of each attribute, while the 
vertical axis represents the satisfaction level associated with it.

Fig. 5 represents the Importance-Performance Analysis based on the 
results obtained from the BWS estimation. The numbers represented in 
the graph are identified as the attributes listed in Table 1. A diagonal line 
has been introduced to better identify attributes whose level of satis
faction is higher than importance (above the diagonal) and those whose 
importance is higher than satisfaction (below the diagonal). In addition, 
the graph is divided into four different quadrants, as in Fig. 2.

According to the IPA model, Quadrant 1 refers to attributes consid
ered very important and producing high levels of satisfaction. The at
tributes located in this quadrant are "Price" (1), "Cleanliness of the bus" 
(10), "Ease of access for people with mobility problems" (15) and 
"Nearby location of bus stops" (22). PT attributes perceived as not very 
important but with high satisfaction located in Quadrant 2 are "Avail
ability of USB chargers inside the bus" (17), "Seat comfort" (8), "Rein
forced security with surveillance cameras on the bus" (9), "Possibility to 
pay with smart devices" (16) and "Friendliness of the driver" (13). In 
light of these results, resource misallocation is risky, as the authorities 
are investing in areas that fail to align with user priorities. In contrast, 
particular attention should be directed towards the attributes situated in 
Quadrant 4, as these represent areas of significant importance to users 
who are currently underperforming. Based on our findings, the attri
butes that stand out as crucial for enhancing student satisfaction are: 
"Availability of a mobile app facilitating estimated waiting time at each 
stop" (20), "Ease of transfers" (5), "Availability of information panel at 
bus stops with estimated waiting time" (18), "Travel time" (2); and, 
standing out from the rest, "Availability of a direct service to the campus" 
(6), "Punctuality" (4) and "Bus frequency" (3). The rest of the attributes 
are placed in Quadrant 3, indicating a combination of low user 

Fig. 5. Importance-Performance Analysis based on BWS results. 
Source: Own elaboration.
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satisfaction and low perceived importance, making them relatively low- 
priority areas for improvement.

4.3. Comparing BWS results with semantic scale scores

Respondents were also asked to assess the importance and satisfac
tion of each attribute using a semantic scale ranging from 1 (least 
important/satisfied) to 5 (most important/satisfied). The collected data 
was then normalised in a similar manner to the BWS results. The nor
malised results are presented in Fig. 6. As in the previous, the bars in the 
graph are ordered according to the importance score.

As can be observed, both methods yielded remarkably consistent 
results regarding the top and bottom three ranked attributes for both 
importance and satisfaction. Thus, in this case, "Bus frequency", "Punc
tuality", and "Availability of a direct service to the campus" are rated as 
the most important, while "Availability of USB chargers inside the bus", 
"Obligation to wear a mask if it is determined that there is a risk of 
contagion" and "Seat comfort" are perceived as the least important. 
Slightly different results are obtained for satisfaction with "Price", 
"Possibility to pay with smart devices", and "Friendliness of the driver" 

generating the highest levels of satisfaction; and "Bus frequency", 
"Availability of real-time information panel on upcoming bus stops 
within the bus", and "Availability of a direct service to the campus" 
achieving the lowest levels of satisfaction.

When the entire list of attributes is compared, both methods provide 
similar overall priority rankings, as indicated by a Spearman correlation 
index of 0.99 and 0.95 for importance and satisfaction, respectively. 
However, prioritisation in policymaking extends beyond mere order 
comparisons. In this sense, the IPA model stands out by incorporating 
the magnitude of both importance and satisfaction ratings, leading to 
more comprehensive and informative results.

Fig. 7 illustrates the IPA results derived from semantic scale nor
malised scores revealing some discrepancies compared to those obtained 
from BWS. In this case, attributes that before were perceived as very 
important and generated high satisfaction (Quadrant 1) as "Cleanliness 
of the bus" (10) and "Nearby location of bus stops" (22) now change to 
Quadrant 2 ("Possible overkill") and Quadrant 4 ("Concentrate here") 
respectively; additionally, "Driver’s driving style" (14) is now considered 
as an attribute with high importance and high satisfaction, while in BWS 
method was considered as a low priority one. Moreover, "Seat comfort" 

Fig. 6. Semantic scale scores. Normalised results. 
Source: Own elaboration.
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(8) and "Reinforced security with surveillance cameras on the bus " (9) 
now become low-priority attributes, whereas "Availability of real-time 
information panel on upcoming bus stops within the bus" (19) and 
"Availability of shelter and seating at bus stops" (21) are, in this case, 
attributes that should be analysed by the authorities in order to apply 
policies that change the perception of the users. The rest of the attributes 
are in the same quadrants for both models.

The diverging IPA results between the two methods suggest different 
strategies for policymakers to implement. A conflict arises regarding the 
preferred method for setting policies to improve PT service. Neverthe
less, authors such as Cantillo et al. (2021) showed that BWS offers more 
reliable and more evident results because, in general, respondents tend 
to overrate the importance and satisfaction of the attributes in the 
semantic-scale tasks. Other biases, such as central tendency bias due to 
the subject’s avoidance of extreme response choice (Pimentel, 2019), 
alert using semantic scales to apply policies regarding a list of attributes.

4.4. Discussion

According to the findings, it is recommended that the Mobility 
Directorate and the PT firms prioritise implementing policies that 
enhance the frequency of buses, ensure punctuality in keeping services 
to schedules, and make direct service available to the campus. This will 
not only improve the overall efficiency of PT but also provide greater 
convenience and accessibility to students travelling to and from the 
campus. Therefore, the focus should be on developing and implementing 
strategies to achieve these objectives while also considering whether 
maintaining a free-fare policy will be kept in the long run.

The importance of attributes such as bus frequency and service 
punctuality aligns with the results previously obtained by other authors 
(Beck & Rose, 2016; de Oña, 2022). These attributes are related to the 
operational characteristics of the public transportation system, which, in 
turn, have the greatest impact on the perception of service quality by 
young adults compared to other age groups (Tavares et al., 2021). 
Finally, the importance of the attribute related to the availability of 
direct service to university campuses was also expected. Students are 

individuals who, unlike other segments of society, are more likely to 
avoid transfers (Yen et al., 2017).

Several targeted policies can tackle the identified issues and enhance 
public transport (PT) service for university students. Dedicated bus lanes 
emerge as a promising solution to address punctuality. Research by 
Surprenant-Legault and El-Geneidy (2011) confirms that reserved lanes 
significantly improve service reliability and on-time performance, both 
crucial factors for customer satisfaction.

Regarding direct lines to campuses, aligning them with student de
mand is crucial. Analysing student origins and studying how direct 
services in their hometowns are operative can provide valuable insights 
for improvement. This data-driven approach ensures that routes cater to 
actual needs and preferences, reducing the need for transfers and overall 
travel time (Sanko, 2020). The main existing problem is that for some 
municipalities, the density of demand could be very low to establish a 
direct service. Thus, demand-responsive transport modes such as shared 
taxis could bring students from dispersed areas to other developed 
centres where the direct bus routes to campus are already a reality.

Finally, increasing PT frequency is particularly important consid
ering the recent surge in ridership due to free-fare service policies. 
Subsidies and free-fare PT policies are mainly advocated by the inter
nalisation of many positive externalities that exist in the form of 
reducing waiting times (González et al., 2015; Mohring, 1972), 
decreasing land use needs for parking (Cantillo & Ortúzar, 2014; Cruz 
et al., 2017), providing a more equitable and just access to the university 
for low-income groups (Irlam & Zuidgeest, 2018), and reducing 
congestion and transport emissions (Pitsiava-Latinopoulou et al., 2013; 
Vásquez et al., 2015).

5. Conclusions

The objective of the study was to analyse the level of importance and 
satisfaction perceived by university students accessing the campuses by 
PT regarding the main attributes that influence the use of this transport 
mode, with the main purpose of improving PT matching the service 
provision with the university students’ preferences. A BWS method was 

Fig. 7. Importance-Performance Analysis based on semantic scale scores. 
Source: Own elaboration.
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employed to categorise all the attributes according to the IPA quadrants. 
Results showed that the quadrant “concentrate here” contained three 
important policy attributes such as “direct service provision to the 
campus", "punctuality", and "frequency". Thus, it can be recommended 
that if the University Mobility Directorate and the PT managers want to 
enhance the PT on the campuses, they should prioritise these three 
managerial areas.

The results also showed that the overkill quadrant is characterised by 
the possibility of paying with smart devices and the driver’s friendliness. 
The first attribute is the consequence of the free-fare policy taken by the 
Spanish Government to mitigate the effects of the pandemic. However, 
under normal circumstances, this result might differ as smartphones are 
becoming popular devices not only to pay TP services but also as real- 
time information trackers, demand-responsive transport apps and even 
service quality evaluation tools. Regarding the drivers’ friendliness, it is 
evident that university students form a particular population segment 
which, by its youth, values issues differently than old-age segments.

Based on the results obtained, some policies are suggested. 
Regarding the punctuality of the service, implementing lanes reserved 
for buses can be a useful initiative to explore. Additionally, increasing 
the frequency, especially in peak hours and studying direct services from 
some municipalities in the island that could reinforce the capillarity 
from low-density areas via demand-responsive transport modes such as 
shared taxis can change the perception of the individuals with respect to 
the service. Finally, it is relevant to mention that some resources could 
be misallocated in the quadrants of “low-priority” and “overkill”, and 
this policy should also be prioritised to align service quality and satis
faction better. It is necessary to emphasise that by understanding uni
versity students’ specific needs and expectations, the authorities and PT 
operators can tailor service improvements with maximum impact.

It is worth highlighting that while universities may not directly 
control public transport operations, they can play a crucial role in 
advocating for student needs. The identified priorities (direct service, 
punctuality, frequency) can be used by ULPGC to effectively lobby for 
improved public transport services catering specifically to student 
commutes. This targeted advocacy, informed by our research, can 
significantly impact student mobility and satisfaction, even if the uni
versity does not directly manage the service itself. This is quite common 
in most cities worldwide.

The study provides valuable insights for ULPGC to strategically 
partner with local transportation authorities, aligning service improve
ments with student preferences. This collaboration can lead to more 
efficient and student-friendly PT options, directly impacting a critical 
demographic segment. The study contributes by focusing on a specific 
student population and outlining actionable steps for ULPGC and PT 
authorities to improve student mobility through targeted advocacy and 
collaboration.

Future research on the topic can focus on the importance and satis
faction of the attributes of PT, extending the sample to all users coming 
to the campuses, i.e. teaching and university services staff. Moreover, 
other TDM initiatives, such as car-sharing to go to the different cam
puses located on the island, could be studied to analyse if the students 
would be willing to choose this transport mode. Regarding active modes, 
as previously mentioned, the use is not very favourable due to the 
characteristics of most campuses on the island, except the Humanities 
campus, whose location in the city centre allows for greater use of such 
modes. Other interesting TDM initiatives are related to parking re
strictions and parking pricing, but these policies are less popular than 
others among the main stakeholders involved.

We end the conclusions by mentioning three limitations of the study. 
First, PT was free when the survey was conducted, and it seems evident 
that this policy might have impacted the level of satisfaction generated 
by this attribute. Nevertheless, the free-fare policy is becoming quite 
popular in some universities worldwide (Arif Khan et al., 2023) as the 
best TDM initiative to increase the number of PT users. Second, 
importance and satisfaction scales can be very sensitive to future 

technological changes, such as dynamic stops or autonomous buses. 
Recently, one of the two public transport companies in Gran Canaria 
-SALCAI UTINSA, started an intra-campus service in Tafira using the first 
autonomous bus that arrived in the Canary Islands. Third, the devel
opment of new mobility systems such as mobility as a service (MaaS) or 
PT on demand, among others, may affect user perception, changing their 
level of importance and satisfaction concerning the PT alternative.
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