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Tourism destinations, particularly those characterized by mass tourism, face ongoing challenges in promoting
public transport as a key component of destination sustainability and competitiveness. Public transport reduces
dependence on private vehicles, enhances visitor mobility, and broadens the array of accessible attractions. This
study, based on a survey conducted at Costa Daurada (n = 1954), a Mediterranean coastal destination in South
Catalonia, examines the determinants influencing visitors' choices between private vehicles and public transport
for excursions. The multivariate probit model reveals a persistent preference for private vehicles, highlighting
structural barriers to public transport adoption. The findings contribute to understanding how behavioural shifts

and contextual factors impact tourist mobility choices and offer insights for promoting sustainable

transportation.

1. Introduction

Excursions are vital for tourist destinations, as they enhance stays,
prevent overcrowding, and promote sustainable development. Their
role is particularly significant in mature coastal destinations, where
their image can be deteriorated if the competition strategy adopted is
restricted to attract a massive number of visitors eager for the sun and
the beach (Bujosa, Riera, & Pons, 2015). This situation is likely to lead to
the massification of the coastal spaces (Li, Yang, Shen, & Wu, 2019). On
the contrary, the promotion of day-trips from the accommodation en-
hances the attractiveness of the destination as the range of potential
activities and visits increases, taking into account that the choice of
destination is made based on what potential destinations offer
(Prebensen, Woo, Chen, & Uysal, 2012). Moreover, excursions allow
longer lengths of stay, and contribute to the dispersion of visitors as well
as the distribution of the income generated (Gutiérrez & Miravet,
2016a).

To this end, tourists face a crucial choice between private vehicles
and public transport for excursions, which impacts destination man-
agement. The development of a public transport network that suits the
needs of visitors holds significant advantages. In this vein, an efficient
transport system contributes to the development of the destination and
enhances its chances of being selected by potential tourists as the costs of
holidays decrease (Prideaux, 2000). The use of public transport among
tourists mitigates environmental and traffic negative externalities
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derived from mobility by motorized public transport (Kim, Hall, Chung,
Kim, & Sohn, 2024a). Moreover, an appropriate coverage of the tourist
catchment area enhances destination competitiveness, and improves
accessibility by reducing reliance on private vehicles and broadening
access to attractions (Gronau & Kagermeier, 2007). Finally, as part of
the tourist experience, it affects tourist satisfaction and well-being (Kim,
Hall, Chung, Kim, & Sohn, 2024b). In this vein, transport becomes a
prerequisite to reach attractions. Therefore, it can either contribute to
the overall enjoyment of the visit or, conversely, be perceived as
annoying (Robbins, 2012).

COVID-19 pandemic severely impacted tourism, causing a decline in
international travel and changes in visitor profiles, behaviours and at-
titudes during their stay (Farzanegan, Gholipour, Feizi, Nunkoo, &
Andargoli, 2021;). At the same time, it also had a huge impact on
transport systems (Jenelius & Cebecauer, 2020). The critical relation-
ship between tourism and transport demand led to a more pronounced
drop of public transport ridership in the context of mobility decisions
driven by leisure travel at tourist destinations (Delclos-Alio et al., 2022).
Moreover, Zaragozi, Gutiérrez, Delclos-Alio, and Miravet (2023) found
evidence that while private vehicle usage rebounded post-pandemic,
recovery of tourists' public transport use lagged. Despite the relevance
of public transport use for tourism activities and enabling sustainable
intra-destination mobility, research focusing on the use of public
transport in coastal destinations is rather scarce. Moreover, there is a
lack of studies explicitly examining the pandemic's effects on tourist
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excursions and transport mode choice.

Considering all the above elements, the research question that this
article addresses is: what factors influence tourists' choices between
private vehicles and public transport for excursions in Mediterranean
coastal destinations?

In this investigation, we examine survey data from tourists who
visited Costa Daurada during the first post-COVID-19 summer. Costa
Daurada is a mass coastal destination where public transport services
have played a significant role in tourist mobilities during recent years
(Gutiérrez & Miravet, 2016a). We sought to scrutinise the evolving
dynamics of tourism mobility and excursions in the post-pandemic
transformed landscape. A crucial feature of our analysis involved
parsing the intricate relationship between excursion choices, reliance on
public transportation, and the prevalent use of private vehicles, while
our central aim was to discern the post-pandemic reconfiguration that
characterized tourism mobility. In this context, we specifically eluci-
dated the nuanced role of public transport, the mode of transportation
most profoundly affected during the pandemic. This analysis is not only
valuable for understanding post-pandemic dynamics, but also for
improving the management of tourism mobilities and promoting sus-
tainable transportation in future disruptive scenarios.

Our empirical approach utilized a multivariate probit model to
explore the interconnected elements influencing tourists' transport
mode choices, specifically accounting for the correlations between un-
observed factors across multiple outcomes. By explicitly incorporating
these components, the model provided a robust framework for under-
standing the interplay of factors driving transport choices in the context
of sustainable tourism.

The study aims to provide insights into the broader challenges faced
in the post-pandemic world. We sought not only to identify the de-
terminants shaping these travel choices but also to proactively address
the implications thereof for sustainable tourism mobility planning. By
identifying the challenges faced by public transport, we provide po-
tential solutions for future scenarios, which would foster a resilient and
sustainable framework for tourism mobility in destinations marked by
high inter-urban visitor mobility.

The present study is outlined as follows: section 2 gives the context of
the study, summarising and reporting the main results found in the
literature. Section 3 describes the study area along with the evolution of
tourists' arrivals and use of public transport services after the pandemic.
Section 4 presents the survey data, its collection method, and the main
descriptive statistics. Section 5 details the methodological approach,
while Section 6 contains the results and the discussion thereof. Section 7
offers the conclusion.

2. Background

2.1. Excursion-related benefits for touristic destinations and their
determinants

According to the definition accepted by the UN World Tourism Or-
ganization, an excursionist is a visitor who does not stay overnight in the
tourist destination they visit (UNWTO, 2010). They are also referred to
in the literature as day trips and same-day trips. Our work focuses spe-
cifically on tourists who undertake day trips departing from the tourist
destination where they are lodged. Consequently, day trips by residents
who return to their usual home the same day are excluded from the
analysis. Therefore, our focus aligns with the concept of excursion put
forward by Stetic, Simicevic, and Stanic (2011), who define it as a visit
to a place outside the tourist's temporary residence. Previous research
assessing the determinants of this type of tourist behaviour is limited,
and these studies are mostly included within research that addresses
intra-destination mobility. Difficulties in data collection related to
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tourists' mobilities during their stay (Miravet, Domenech, & Gutiérrez,
2021) have impeded its analysis. These obstacles increase when jour-
neys go beyond the place where accommodation is located.

Day trips beyond the location of the tourists' accommodation are
basically determined by the appealing of attractions and their accessi-
bility from the accommodation (Paulino, Prats, & Whalley, 2020), as
attractions compete against each other within a context of money and
time budget restrictions (Domenech, Miravet, & Gutiérrez, 2023). For
this reason, the sort of destination shapes tourists' decisions related to
excursions: excursions during holidays at rural and coastal destinations
are much more likely compared to urban destinations (Zamparini,
Domenech, Miravet, & Gutierrez, 2022), creating hub and spoke pat-
terns (Paulino & Prats, 2024; Paulino, Prats, & Schofield, 2019). Pre-
vious works have found also a strong association between excursions
and the choice of mode of transport, as evidence showcases a reciprocal
effect (Le-Klahn, Roosen, Gerike, & Hall, 2015; Masiero & Zoltan, 2013).

Regarding socio-demographic characteristics, nationality emerges as
an important determinant of excursions (Le-Klahn et al., 2015;
Domenech, Paulino, Miravet, & Gutiérrez, 2023), being the exception
Masiero and Zoltan (2013), who obtained no significant effect. The
education level attained, according to Domenech, Paulino, Miravet and
Gutiérrez (2023), increases the chances of undertaking excursions. On
the contrary, no significant effect was found by Le-Klahn et al. (2015).
Regarding other socio-economic characteristics such as age, gender,
income or work, there is no evidence of a significant impact (Le-Klahn
et al., 2015; Masiero & Zoltan, 2013; Zamparini et al., 2022).

The role of individual-specific features, which include psycho-
graphics, preferences, and cultural perspectives is attached to the indi-
vidual motivations and perceptions. In this sense, journeys to further
locations from the place where accommodation is located stem from the
feeling of something lacking at the place where the tourist stays over-
night, along with prior knowledge or motivations derived from visitors'
wishes (Fennell, 1996). Preferences for visiting historical places or the
feeling of ease when moving around the destination have a positive ef-
fect on the decision of undertaking excursions (Le-Klahn et al., 2015;
Masiero & Zoltan, 2013). Conversely, the goal of being physically active,
feeling safe and secure, rediscovering oneself or experiencing landscape
or nature have the opposite effect (Masiero & Zoltan, 2013).

With respect to the specific characteristics of the travel and the
holiday, longer stays are linked to a higher probability of undertaking
excursions (Domenech, Paulino, Miravet and Gutiérrez (2023); Zam-
parini et al., 2022). The type of accommodation also plays a key role, as
tourists staying at hotels and other sort of commercial accommodation
have a higher probability of undertaking excursions compared to those
who stay overnight at second homes and friends' and relatives' places
(Masiero & Zoltan, 2013). Similarly, repeaters are also more prone to
move beyond the destination (Le-Klahn et al., 2015; Masiero & Zoltan,
2013). Evidence related to spending and travel party is mixed. In the
first case Domenech, Paulino, Miravet and Gutiérrez (2023) report a
positive impact, while no significant influence is found by (Masiero &
Zoltan, 2013). Finally, travel party exerts a significant influence on the
likelihood of undertaking excursions according to Zamparini et al.
(2022), while Le-Klahn et al. (2015) state that no significant effect
arises.

The post-COVID landscape requires a re-evaluation of these dy-
namics. Understanding how factors moderate excursion choices is
crucial for policies which aim to return to and surpass pre-pandemic
public transportation use. Unlike daily commuters, visitors have
diverse options and limited knowledge. Consequently, the primary
concern is the potential for hub-and-spoke visiting patterns to result in a
greater reliance on private vehicles (Paulino & Prats, 2024).
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2.2. Mobility at destination and determinants of public transport use
among tourists

Studies have traditionally focused on tourists' transportation choices
to reach a destination, overlooking their subsequent decisions once
there. Emerging research on this latter topic examines how tourists
move during vacations, considering the impacts on tourism flows,
accessibility, cost distribution, and environmental effects (Le-Klahn
et al.,, 2015; Domenech, Miravet, & Gutiérrez, 2023; Hall, 2008).
Transport is vital in tourist destinations, not only as a prerequisite for
reaching attractions but also as an embodied component of the tourist
experience (Robbins, 2012). In this sense, the means of travel can either
contribute to the overall enjoyment of the visit or, conversely, be
perceived as annoying (Robbins, 2012). In this context, the choice be-
tween public transport and the private vehicle is not a straightforward
decision. It is determined by several factors and is associated with
different implications, particularly regarding impact, where public
transport is proven to be more sustainable (Peeters, Szimba, & Duijnis-
veld, 2007). The shift towards public transport is often difficult, how-
ever. Public transport and the private vehicle are not fully substitutable
because mobility systems at destinations must satisfy tourists' needs in
terms of space, time, and emotional value (Scuttari, Orsi, & Bassani,
2019).

Efficient public transportation management in tourist areas requires
attention beyond network design to factors influencing tourist ridership.
As stated by Domenech, Miravet and Gutiérrez (2023), literature in the
field identifies two central aspects as the main determinants of modal
choices at the destination: travel mode used to reach the destination and
the places that are visited during the stay. Regarding the mode of
transport selected to travel to the destination, empirical evidence con-
curs that those who fly or travel by means of public transport are much
more likely to have a more sustainable mobility during their holiday as
they are less likely to use a private vehicle unless they decide to rent one
for some days (Gutiérrez & Miravet, 2016a). The relationship between
modal choices and the places visited is reciprocal, in the sense that de-
cisions on excursions depend on the availability of transport and modes
of transport are chosen based on the visiting preferences (Le-Klahn et al.,
2015; Masiero & Zoltan, 2013). This is one of the primary reasons why
conceptually and methodologically, this research underscores the need
for precise estimation strategies.

Local and regional characteristics matter, as urban and densely-
populated areas naturally incentivise public transport use (Zientara,
Jazdzewska-Gutta, Bak, & Zamojska, 2025). However, rural and
sprawled areas require viable solutions to be inclusive (Waleghwa &
loannides, 2024). How the service is provided is a substantial issue. It is
critical that the whole catchment area throughout which the tourist is
likely to move is properly covered (Gronau & Kagermeier, 2007) while
adequate bespoke campaigns must be designed so that the information
properly reaches potential users (Miravet, Gutiérrez, & Domenech,
2021). Service quality, comfort, and efficacy perceptions all play a role,
revealing the intricate interplay between destination choices and
available transport modes (Le-Klahn et al., 2015; Masiero & Zoltan,
2013). Finally, restrictions to the use of the private vehicle foster the
switch to public transport, especially for those visitors who reached the
destination using their own motorized private vehicle (Gronau &
Kagermeier, 2007).

Finally, other determinants include holiday and destination charac-
teristics (Gutiérrez, Miravet, Saladié, & Anton Clave, 2019; Le-Kldhn &
Hall, 2015). In this sense, the main elements that characterize the hol-
iday, such as accommodation, length of stay, expenditure, accompa-
nying parties and planned visits — have been found to yield a significant
influence in transport decisions (Gutiérrez & Miravet, 2016a; Le-Klahn
et al., 2015; Domenech, Miravet, & Gutiérrez, 2023). Furthermore,
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visitor-specific traits, such as nationality, gender, and education, also
play their part Gutiérrez & Miravet, 2016a; Le-Klahn et al., 2015;
Masiero & Zoltan, 2013).

2.3. Transportation choices and tourism in rapidly changing environments

Public transport use has faced unique challenges in its recovery
compared to other modes of transportation following periods of mobility
disruption. Regarding COVID-19, restrictions led to a widespread
decline in the use of all transportation modes during the initial phase of
the pandemic (Gutiérrez, Domenech, Zaragozi, & Miravet, 2020). Since
these restrictions were often imposed at the national or regional level,
their impact on mobility and the utilization of specific transport modes
varied markedly across different territories. Subsequently, the rollout of
vaccination programs facilitated the gradual lifting of these restrictions.
Nowadays, although the pandemic is no longer a central influence, its
potential long-term effects on travel behaviour remain relevant to un-
derstanding and addressing some of the current patterns.

The recovery of transit ridership has lagged behind the use of indi-
vidual modes of transportation such as private vehicles, walking, and
cycling (Jenelius & Cebecauer, 2020). This trend is due to factors such as
perceived infection risk, despite inconclusive evidence linking its use to
the spread of COVID-19 (Hu et al., 2021). Furthermore, the recovery
trajectory of public transport use has shown significant variation across
territorial contexts, shaped by access to alternatives, the substitution of
trips with online activities, and shifts in trip purposes (Matson, McElroy,
Lee, & Circella, 2023). Disparities in tourist responses are also related to
the divergence of tourist needs when they go on excursions across the
destination and the fact that public transport and the private vehicle do
not exactly satisfy the same needs (Scuttari et al., 2019).

In leisure mobility, tourists—due to their flexibility in travel sched-
ules and mode choices—have exhibited an even slower return to public
transport compared to other population groups (Zaragozi et al., 2023).
The altered profiles of tourists during the pandemic, combined with an
increased emphasis on domestic travel for recovery, have compounded
this effect (Yang & Smith, 2023). In 2024, overall international tourist
arrivals were still below 2019 levels, highlighting ongoing shifts in
tourism dynamics (UNWTO). These changes in visitor behaviour and
profiles compromises public transport use among tourists, especially in
destinations emphasizing short-range excursions, such as coastal or rural
areas (Waleghwa & Ioannides, 2024).

Understanding these dynamics is critical for planning resilient
transportation systems that can better adapt to future disruptions.
Various studies have begun to address post-pandemic heterogeneity in
responses, resilience and/or recovery of public transport users (Manout,
Bouzouina, Kourtit, & Nijkamp, 2023), but there is a noticeable gap in
research focusing specifically on tourists' ridership. This study seeks to
address the identified research gap by contributing new empirical evi-
dence to the ongoing debate, through an analysis of excursion patterns
and the choice between public transportation and private vehicles in a
coastal destination in the European Mediterranean region.

3. Study area
3.1. Costa Daurada

Costa Daurada is a mature Mediterranean coastal destination located
100 km south of Barcelona. It attracts more than 5 million visitors per
year (5.3 million arrivals in 2024, according to the data collected by
Eurecat Tourism Observatory) and around 20 million overnight stays
(19.9 million in 2024, according to the same source). Costa Daurada
encompasses three main tourist destinations: Salou, Cambrils and la
Pineda. Besides beaches, it boasts several venues of cultural and
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historical interest which are reachable from the aforementioned loca-
tions. Therefore, several urban centres, such as Tarragona and Reus
(each with more than 100,000 inhabitants), and many non-touristic
occupations are present in the area (Fig. 1). Strong seasonality is a
main feature that characteristics the destination. Indeed, according to
Eurecat Tourism Observatory, 71% of arrivals and 80% of overnight
stays concentrate from June to September.

Public transport demand in the study area is heavily influenced by
tourism activity, seasonal patterns, and connections with major cities,
including Barcelona. Currently, the municipalities within the study area
are served by train lines, interurban bus lines, and urban bus services
which connect them to each other and to the main cities of the region
(including Tarragona and Reus) as well as to Barcelona. Together with
the frequent train service, the interurban bus services in the study area
play a vital role in facilitating transportation for both residents and
tourists. During the summer months, the region experiences a consid-
erable flow of commuters and travelers looking to explore the coastal
attractions and natural beauty of the area. As a result of the use of public
transport by tourists, its ridership experiences an important seasonality
(Gutiérrez & Miravet, 2016b), with high concentration of demand dur-
ing the peak tourist season. According to the data provided by the
Consortium of Public Transport of Camp de Tarragona, in 2019 the
number of journeys by public transport was 2.6 times higher in July
compared to January across the region. If the analysis is restricted to the
municipalities belonging the Costa Daurada, the number of journeys
multiplied by 7.3. In 2021, nonetheless, differences clearly shrunk: in
Camp de Tarragona, demand in July was 2.3 times larger compared to
January, while in the Costa Daurada, 4.3 times. In 2024, multiplying
factors did not recovered yet: 2.0 and 4.4 respectively.

Regarding transport provision, interurban bus transport is provided

under a subsidized concessional regime. Since subsidies are restricted to
specific lines as deemed social priorities, the distribution of lines is
fundamentally demand-driven. The consequence is twofold. First, lines
and frequencies are highly concentrated in the polycentric network
constituted by Tarragona, Reus, and the three main tourist destinations
of the Costa Daurada, ensuring a high coverage of the tourist catchment
area where operation is profitable. Second, the frequencies of the lines
that connect Salou, Cambrils, and La Pineda between them, Tarragona
and Reus, and also Barcelona, substantially increase during the summer
period to give a proper response to tourist seasonality. Conversely, less
popular inland attractions, where population density is lower, remain
poorly accessible via public transport.

3.2. Evolution of tourism demand and tourists' public transport ridership
after the pandemic

During the pandemic, both tourism demand and the use of public
transport services dropped severely at tourist destinations, as the two are
heavily-connected phenomena with a high degree of interdependence
(Delclos-Alio et al., 2022). Figs. 2 shows the evolution of tourist arrivals,
overnight stays and length of stay aggregating hotels, camping, rental
apartments and rural accommodations. Fig. 3 showcases public trans-
portation ridership since 2019. Data reveal that in 2024 the number of
arrivals and overnight stays exceeded the records of 2019. Nonetheless,
this apparent recovery has not been complete for tourists' length of stay.
In 2021 it was 11% below 2019 and still 4% in 2024. Disaggregating
between Spanish and international visitors, it is noted that national
tourists' length of stay in 2021 was 2% below 2019, while in 2024 it was
3% above. Conversely, international tourists' length of stay in 2021 was
12% shorter compared to 2019, and still 11% in 2019. These figures
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Fig. 2. Evolution of arrivals and overnight stays at Costa Daurada aggregating hotels, apartment rental, camping and rural accommodations (2019 = 100).
Source: Own elaboration, using the data provided by the Eurecat Tourism Observatory.
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Fig. 3. Evolution of public transport ridership at Costa Daurada (2019 = 100).

Source: Own elaboration, using the data provided by Consortium of Public Transport of Camp de Tarragona.

portray a change in the behaviour of international tourists, who are the
ones who are more likely to undertake excursions in the area
(Domenech, Paulino, et al., 2023).

These figures are consistent with the evolution of the length of stay in
Spanish hotels, for which comparable data is available provided by the
Spanish National Institute of Statistics (INE) (no aggredated data
encompassing other sorts of accommodation is available). The average
length of stay in Spanish hotels reached 3.15 nights in 2019, while it was
2.85 in 2021. In 2024, the figure was still slightly below the record of
2019 (3.13). According to the same source, the evolution of the annual
length of stay in the hotels of Costa Daurada followed the same trend:
3.67in 2019, 2.59 in 2021 and 3.53 in 2023. As a final consistency check
we compared the average length of stay at hotels in our sample (5.2)
with the one published by INE related to August in Costa Daurada (4.1).

The differences are not large enough to compromise the representa-
tiveness of our data.

The recovery of public transport follows two different trajectories,
depending on whether most users of the services are residents or visitors
(Zaragozi et al., 2023). To assess the evolution of tourists' public
transport ridership it is assumed their choice of fares is concentrated
around T-10 and single tickets (Gutiérrez et al., 2020), given that the
characteristics of these fares are particularly appealing for visitors. The
primary appeal of the T-10 ticket lies in its reduced cost per journey and
its suitability for groups, enabling multiple travelers to share it. The
remaining fare options consist of single tickets and individual multi-
journey passes. Single tickets, while more expensive, do not permit
transfers between lines (requiring the purchase of a new ticket for each
change). They are, nonetheless, often preferred by tourists over
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individual multi-journey passes. These individual passes—such as the T-
10/30, T-50/30, and T-MES, along with youth-focused T-JOVE and T-
16—offer a lower per-journey cost than the T-10 but require individual
use (meaning each traveler must have their own ticket) and mandate a
minimum usage threshold (e.g., 10 journeys per user).

Tourists' demand for interurban buses in the municipalities of the
Costa Daurada during the peak tourist season (June to September) in
2024 was still 17% below the demand in 2019, while in the rest of the
Camp de Tarragona, which do not host such a number of visitors, was at
the same level of 2019. By contrast, ridership using the remaining fares
(“non-tourist fares”) was clearly above the records prior to the pandemic
during the low and the peak season alike. The figure also showcases that
during those periods of the year when the presence of tourists is scarce,
the demand of T-10 and single tickets clearly exceeds prior-to-the-
pandemic records, and the Costa Daurada is not an exception. Hence,
fig. 3 pinpoints an evident divergence in the evolution of visitors' and
locals' use of public transport. It must be considered that the lower
tourist ridership compared to 2019 occurred despite a 50% reduction in
ticket fares funded by the national and regional governments.

The figures make it apparent that while the return of tourists is
evident, the recovery of tourists' public transport ridership continues to
be sluggish.

4. Data

This study utilizes data collected from tourists visiting Costa Daurada
based on an explicitly-designed survey. In August 2021, we conducted
an on-site survey with 1954 visitors to the area, gathering information
on their profile, the characteristics of their trip and stay, and the
perceived impact of COVID-19 on their lives, visit, and activities at the
destination. The selection of individuals to be surveyed adjusts to an
accidental selection process conducted at key locations which attract
many tourists. No stratification was imposed due to the rapid and
continuous transformation of tourism demand occurring at the time of
the survey. Nonetheless, posterior particular attention was given to the
sample composition and to the inclusion of questions which allow us to
carefully trace the characteristics which may hinder the validity of the
results—namely, information regarding the mode of arrival and choices
to visit surrounding areas.

Data include broad information on the sociodemographic profiles of
visitors and the characterisations of their demand through its questions
related to their stays; example data include the type of accommodation,
length of stay, travel party, previous visits to the area, and estimation of
their daily expenses. We asked how they arrived in Costa Daurada, as
well as their mobility patterns throughout the vacation (in terms of
secondary destinations and transport modes). Finally, the profiling also
included standard questions regarding gender, age, working situation,
education, and country of origin. The two key variables in this study,
whether excursions were undertaken during the stay and the transport
modes used, were constructed based on two specific and independent
questions.

Table 1 presents the descriptive statistics of the sample used in the
study. The variables are divided into two categories: binary and
continuous. Binary variables are presented as proportions, with the
mean representing the percentage of observations that fall into the
affirmative category (e.g., “Excursions” with a mean of 0.487 means that
48.7% of the sample went on excursions during their visit).

Private vehicle use was the most prevalent mode among the majority
(66.8%) of respondents, while public transport was used by a smaller
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Table 1
Descriptive statistics of the sample.

Variable %

Excursions 0.487
Private Vehicle use 0.668
Public Transport use 0.195
Nationality (Spanish) 0.895
Gender (female) 0.506
Gender (non-binary) 0.003
Gender (male) 0.491
Arrived by bus/train/plane 0.151
Autonomous worker 0.085
Salaried worker 0.674
Non-worker 0.241
Educational attainment (superior) 0.436
Traveling with children 0.432
First timer in Costa Daurada 0.137
Accommodation - hotel 0.389
Accommodation - apartment 0.160
Accommodation - residence family/friends house or second 0.390
Accommodation - other 0.061
Visited Barcelona 0.082
Visited Costa Daurada 0.337
Visited Tarragona/Reus 0.283
Visited other places 0.061
High expenditure 0.388
Low expenditure 0.247
Missing expenditure 0.365
First time traveling after Covid 0.277
Had Covid-19 0.139
Fully vaccinated 0.818
Friend with bad symptoms 0.131

Continuous variables

Variable mean sd min max
Age 44.195 15.865 7 91
Length of stay 13.658 20.932 1 180
Massification 3.054 1.184 1 5
Trust in public places (factor) 0.000 0.955 —2.992 1.353

The number of observations is 1954 for all the variables reported. Because
expenditure is heaped at focal amounts, a non-trivial mass of observations is
exactly equal to the median; assigning ties to the ‘high’ group implies that the
two categories are not necessarily 50/50 even though the threshold is the me-
dian. In the table, reported shares refer to the full sample including nonresponse
unless stated otherwise.

percentage (19.5%) during their stay. Table A2 cross-tabulates these
modes with excursion status (shares of the full sample) and offers a
descriptive check of the model. Among non-excursion trips (51%), 20%
report neither mode, 1% public transport only, 25% private vehicle
only, and 6% both. Conversely, for excursions (49%), 9% report neither,
3% public transport only, 26% private vehicle only, and 10% both.
Overall, public transport use represents 20% of the sample. 16 per-
centage points of public transport usage co-occur with private vehicle
use (6% without excursions and 10% with excursions), leaving only 4
percentage points where public transport is used exclusively (1%
without excursions and 3% with excursions). This distribution suggests
that excursions are predominantly observed alongside private vehicle
use, while public transport more often appears in conjunction with the
private vehicle than as a stand-alone alternative. Data collection during
the first summer after the pandemic contributed to greater use of private
vehicles.
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In the summer of 2021 international tourism demand had not
recovered compared with 2019. As a result spanish nationals constituted
a significant portion (89.5%) of the sample. This percentage is consistent
with the growth of the share of Spanish tourists staying at regulated
accommodations. According to the Eurecat Tourism Observatory (www.
tok.cat), the proportion of Spanish overnight stays in regulated accom-
modation increased from 50.3% in summer 2019 to 77.7% in summer
2021. Our survey also revealed a predominance of national tourists
staying in second homes or with friends and relatives in 2021 (92%).

Arrival mode is recorded as the respondent's main mode used to
reach the destination. Only 15.1% of respondents reached Costa Daur-
ada by bus, train, or plane. For model parsimony and to align the
contrast with our mobility outcomes, we collapse bus, train and plane
into a single “public-transport arrival” indicator. This coding allows a
direct public-versus-private comparison, avoids sparse cells by individ-
ual mode, and yields coefficients that are easier to interpret alongside
collective transport and private transport.

In addition, 67.4% identified themselves as salaried workers, while
8.5% were autonomous workers; 43.6% reported having attained higher
education. In terms of travel party, 43.2% of respondents travelled with
children. Accommodation preferences were more evenly distributed,
with 39% opting for hotels, 16% choosing apartments, and 39% staying
with family, friends, or in second homes.

Respondents also demonstrated a penchant for exploration beyond
the municipality they were lodged: 33.7% visited other tourist desti-
nations within Costa Daurada, 8.2% visited Barcelona and 28.3%
explored Tarragona and/or Reus. This indicates the region's role as a
gateway to neighbouring tourist destinations. Since the survey was
launched in 2021, controls related to COVID-19 had to be included. The
study also revealed that 27.7% of respondents were traveling for the first
time after the pandemic. Moreover, 81.8% of respondents reported
being fully vaccinated.

For continuous variables, the minimum (min) and maximum (max)
values are reported. The mean and standard deviation provide infor-
mation about the central tendency and the dispersion of the variable,
respectively. The mean age of the sample is 44.2 years, with a standard
deviation of 15.9 years. The “massification” variable builds upon
perceived massification and is elicited on a five-point scale, where 1
denotes “no tourist massification” and 5 denotes “total tourist massifi-
cation.” In the baseline specification we retain the full 1-5 score as an
ordinal regressor without further grouping to preserve information and
to reflect the graded nature of the construct; coefficients are therefore
interpreted as changes associated with a one-point increase in perceived
massification.

Trip expenditure is measured per person and per trip, excluding
accommodation and transport, to capture discretionary on-site outlays
(activities, food & beverage, shopping, attractions). In the analysis, we
classify respondents into ‘low’ expenditure if spending is strictly below
the sample median (x < m) and ‘high’ expenditure if spending is at or
above the median (x > m), computed among non-missing observations;
following standard practice in the literature, nonresponse is retained as
a separate ‘missing’ category. The “Trust in public places (factor)” var-
iable is a factor variable with a mean of 0 by construction; it measures
the level of trust in public places at the destination, and it is determined
through a set of questions asking how the individual felt in different
public contexts. It is the result of applying factor analysis on variables
measuring visitors' trust in: public spaces (e.g., streets, squares); bea-
ches; recreational and commercial establishments (e.g., shops, cinemas);
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bars, restaurants, or pubs; the place of accommodation (e.g., hotel,
campsite, apartment); and public transport stations or stops.

Finally, through correlation analysis (Table A1l in the Appendix), we
stress how the selected explanatory sets are free of possible dangerous
pairwise correlation which may hinder the analysis by hiding significant
effects. Furthermore, in terms of potential multicollinearity issues, we
stress how the dependent variables do not inflate variance in a signifi-
cant manner (Table A2).

5. Modelling approach

In dealing with binary dependent variables, the standard approach is
to use a probit model. Despite leading to similar estimations, in this
analysis we favour the probit over the logit specification for its align-
ment with the assumption of an underlying latent variable driving
tourists' transport choices, as the decision-making process is conceptu-
alized as involving unobservable preferences or utilities (Maddala,
1983). Furthermore, the probit model's reliance on the normal distri-
bution makes it less sensitive to extreme values in the dataset, which is
particularly relevant in this study of tourist transport preferences, where
outlier behaviour is not expected to dominate (Train, 2009). However,
as shown by Masiero and Zoltan (2013), there might be a mutual cau-
sality relationship—here, between the decision to take an excursion and
the choice of mode of transport. For this reason, the present study uti-
lizes a multivariate probit model to examine the factors that signifi-
cantly influence going on excursions, while controlling and analysing
the non-negligible role that choosing public transport over private
transport might have. The multivariate probit model is a type of corre-
lated binary response regression model which simultaneously estimates
the influence of multiple independent variables on multiple dependent
variables while allowing for the error terms to be correlated. Individu-
ally, the probit models can be represented as follows:

Y, = X +¢& wherei=1,...,.N (@)

Y; corresponds to the unobserved vector which represents the pro-
pensity of individuals to take each option i, f; is a vector containing the
coefficients to be estimated for each option i, X reports the observed
selected determinants, and ¢; is the error term proper of each option.
Especially in the context of multivariate probit estimations, the
variance-covariance matrix of the error terms assumes compelling
relevance, as it takes the form of:

1 ..
2o

This matrix reports correlations between the available binary options
beyond the controlled variable used in the model. For one thing, a
positive (negative) correlation suggests that the options are comple-
ments (substitutes). For another thing, these values also highlight
whether or not the options are indeed interrelated and require the joint
modelling approach.

The dependent variables in this study represent binary responses (1
corresponds to use, O to non-use) to the questions regarding taking ex-
cursions, using public transport, and using private vehicles. The inde-
pendent variables are the same for all regressions and include: trip
characteristics (such as stay duration, type of accommodation, excursion
destinations, and arrival mode); subjective characteristics (such as

PiN
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perception of massification, trust in public places, and reaction to the
pandemic); and sociodemographic characteristics (such as income, age,
nationality, education level, and gender).

This model choice assumes independence among the irrelevant al-
ternatives (Greene, 2003) and is appropriate when the binary dependent
variables are closely linked and are influenced by similar factors. As
noted in the literature (Greene, 2003), the multivariate probit model is a
form of the correlated binary response regression model which allows
for the error terms to be freely correlated, making it appropriate for
modelling the interdependent relationships between the dependent and
independent variables in this study. Additionally, the assumption of
independence among the irrelevant alternatives—which is inherent in
the multivariate probit model—is reasonable, given the close link be-
tween the dependent variables and the similarities in the factors influ-
encing them. Except for the binary nature of the dependent variables,
the multivariate probit model shares close similarities with the “seem-
ingly unrelated regression” (SUR) framework, as both approaches allow
for the modelling of multiple equations with correlated error terms,
enabling the joint estimation of related processes while accounting for
interdependencies among outcomes (Greene, 2003). Finally, we stress
that this modelling choice allows us to estimate possible pairwise cor-
relations among the unobserved characteristics of individuals contained
by the error terms of each equation; intuitively, estimating significant
correlations strengthens the validity of the model choice. To carry out
the estimations, we employed the Cappellari and Jenkins (2003)
simulation-based approach, implemented in STATA as the mvprobit
command.

6. Results
6.1. The baseline model

The results presented in Table 2 show the multivariate probit esti-
mation of the effect of various variables on the probability of going on
excursions, using private vehicles, and using public transportation. The
sample size for this analysis is 1954 observations. The variables included
in the model are relevant to understanding the mobility patterns of
tourists, as discussed in previous research (Masiero & Zoltan, 2013).

First, the most relevant result is the fact that the correlation between
excursions and private vehicle use is significant (pE-PV = 0.360***),
while the correlation between excursions and public transport is not
significant (pE-PT = 0.073, n.s.). These results indicate a preference for
private vehicles over public transportation when going on excursions
and indicate that public transportation is less important for excursions
than private vehicles. It is worth noting that individuals may use both
modes of transportation to move around, as we found a significant and
positive correlation between private vehicle usage and public transport
usage (pPV-PT = 0.425***). In this sense, individuals who are likely to
move around by private vehicle are also likely to use public transport
services, given that they are the ones going on excursions. This positive
correlation reflects a complementary relationship, rather than substi-
tution, between modes.

Second, with respect to the effect of the arrival mode of trans-
portation, it is apparent that tourists who opt for public transportation to
reach their destination are less inclined to use private vehicles for their
local transportation needs (Arrived by bus/train/plane — PV_use =
—0.812***), and more inclined to use public transport during the visit
(PT_use p = 0.655%**). In line with previous works (Gutiérrez & Miravet,
2016a; Miravet, Gutiérrez, & Domenech, 2021), this study found that
the mode of arrival shapes tourists' transportation behaviour at the
destination, contributing to a more conscious travel experience that is
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Table 2
Empirical results from the multivariate probit estimation of the baseline model.
) ) 3)
Variables excursions PV_use PT_use
Nationality (Spanish) —0.598%** —0.308** —0.582%**
(0.105) (0.121) (0.118)
Gender (female) —0.117* —0.0987 0.181%*
(0.0605) (0.0691) (0.0733)
Gender (non-binary) —0.750 —0.651 1.052*
- reference cat. “male” (0.559) (0.574) (0.573)
Arrived by bus/train/plane 0.109 —0.812%** 0.655%**
(0.0874) (0.0952) (0.0922)
Salaried worker 0.0226 —0.294%* —0.248%*
(0.107) (0.132) (0.122)
Non-worker 0.0119 —0.441%** —0.201
- reference cat. “autonomous worker” (0.121) (0.144) (0.138)
Log(Age) —0.0838 0.215%* 0.0114
(0.0909) (0.0999) (0.107)
Educational attainment (superior) 0.148** 0.267*** —0.0375
(0.0618) (0.0710) (0.0757)
Traveling with children 0.0970 0.349%** —0.0752
(0.0643) (0.0737) (0.0774)
Stay duration 0.00310* 0.000962 0.00415%*
(0.00165) (0.00185) (0.00183)
First timer in Costa Daurada 0.183** 0.104 —0.00486
(0.0913) (0.103) (0.109)
Accommodation - apartment 0.334%** 0.315%** 0.325%**
(0.0895) (0.104) (0.107)
Accommodation - residence family/
friends house or second 0.370%** 0.301%*** 0.306%***
(0.0749) (0.0846) (0.0935)
Accommodation - other 0.0635 0.600%** 0.394%%*
- reference cat. “hotel” (0.128) (0.162) (0.152)
Visited Barcelona —0.0259 0.0449
(0.139) (0.129)
Visited Costa Daurada —0.359%** 0.305%***
(0.112) (0.106)
Visited Tarragona/Reus —0.0403 0.103
(0.0993) (0.0960)
Visited other places 0.413** 0.0144
(0.184) (0.143)
High expenditure 0.359%** 0.359%** —0.0236
(0.0805) (0.0924) (0.0968)
Missing expenditure 0.197** —0.327%** —0.286%**
- reference cat. “low expenditure” (0.0818) (0.0891) (0.102)
Massification 0.0648** 0.421%** 0.0524*
(0.0263) (0.0326) (0.0314)
Trust in public places (factor) 0.0672%** 0.168%*** —0.144%**
(0.0318) (0.0378) (0.0363)
First time traveling post-Covid —0.143** 0.152* —0.00213
(0.0684) (0.0804) (0.0815)
Had Covid 0.131 0.151 0.0884
(0.0876) (0.103) (0.0993)
Fully vaccinated (2 doses) -0.133 —0.208** —0.412%%*
(0.0870) (0.101) (0.0970)
Close contact with severe cases 0.0906 —0.0795 0.297%**
(0.0879) (0.100) (0.0984)
Constant 0.173 —1.030%** —0.592
(0.364) (0.417) (0.434)
Rhos - w.r.t. eq. 1 0.360%** 0.0730
(0.0852) (0.0751)
Rhos - w.r.t. eq. 2 0.425%**
(0.0589)
Observations 1954

Standard errors in parentheses - *** p < 0.01, ** p < 0.05, * p < 0.1.

better for the environment, for the residents, and for tourists themselves.

Third, it is compelling that length of stay is positively and signifi-
cantly associated with the use of public transportation (p = 0.00415**).
This supports the notion that availability and accessibility of public
transportation can provide visitors the opportunity to expand the
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geographical scope of their visits, consequently extending their over-
night stays (Gutiérrez & Miravet, 2016a; Le-Klahn & Hall, 2015). Higher
expenditure patterns are also positively correlated with excursions
(High expenditure p = 0.359***), suggesting that tourists who stay
longer and spend more are more likely to undertake excursions.

Fourth, the analysis reveals that Spanish tourists are less likely to
undertake excursions than are non-Spanish tourists (p = —0.598%**).
This result supports the idea that the change in tourist profile brought by
the pandemic might have altered transport choices at destinations, as
the share of national tourists in 2021 visiting the area was much higher
compared to prior to the pandemic.

The concept of “massification” emerges as a significant factor influ-
encing the use of public transportation during a tourist's visit. The results
reveal a positive association between the tourist massification percep-
tion and the propensity to use public transportation (f = 0.0524*). This
result can emerge as striking at first sight; however, it might be the
consequence of a fear of high concentrations of people on-board of
public transport vehicles (Gutiérrez, Miravet, & Domenech, 2021). It
implies a reverse causality, as individuals who were afraid of massifi-
cation felt it while using public transport.

An interesting result arises from the influence of “trust in public
places” on public transportation use, as this has a negative impact on
tourists' propensity to use public transport during their visit (f =
—0.144***), Intriguing questions are sparked as to the underlying rea-
sons for this finding. It is possible that tourists who have a higher level of
trust in public places might feel more comfortable exploring the desti-
nation on foot or using alternative modes of transport, like bicycles; this
alternative perspective suggests that tourists with greater confidence in
the safety and cleanliness of public spaces may opt for more immersive
and active means of transportation than public transport during their
visit.

The inclusion of COVID-specific variables was key to control for the
particular conditions prevalent when the survey took place. Fully
vaccinated tourists demonstrated a lower likelihood of using public
transportation. The negative and significant coefficient attached to this
variable (p = —0.412***) is also present when the dependent variable is
the use of the private vehicle, although it is clearly smaller (f =
—0.2087**). This finding should be considered in light of the fact that the
survey was conducted during the summer of 2021, when the vaccination
process was still ongoing; at that time, the groups that were more likely
to have received full vaccination were “risk groups” (e.g., senior citizens,
other vulnerable groups in the population). Consequently, despite their
vaccination status, some travelers may have preferred to minimize close
interactions with strangers in collective transport, opting instead for
private transportation options or exploring on foot to maintain social
distancing. Conversely, the fact of having previously caught the infec-
tion yields no significant effect. This suggests a diversity of behavioural
patterns among recovered individuals.

Finally, the remaining regressors show results that are in line with
most of the literature on the topic. Female tourists show a lower likeli-
hood of going on excursions, and tourists with higher educational levels
and those visiting Costa Daurada for the first time are more likely to
undertake excursions. Accommodation types (i.e., apartments and
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residences, family/friends' houses or second homes) show a positive
association with excursions, indicating that tourists staying in these
accommodations may be more inclined to go on excursions in the region.

As to the determinants of private vehicle use (PV_use), the analysis
reveals that Spanish tourists are less likely to use private vehicles than
non-Spanish tourists. Additionally, tourists with higher educational
levels and those traveling with children are more likely to use private
vehicles. This implies that factors such as convenience, flexibility, and
family-oriented travel preferences play a role in tourists' choice of pri-
vate vehicle use. In contrast, the determinants of public transportation
use (PT_use) show that Spanish tourists are less likely to use public
transportation than non-Spanish tourists. However, female and non-
binary tourists show a higher likelihood of using public transportation
than male tourists. The variable “Visited Costa Daurada” shows a posi-
tive correlation with PT _use, indicating that tourists who have already
visited the region are more likely to use public transportation for their
travel needs.

The study also shows that the accessibility and availability of public
transportation is positively related to visiting other locations within
Costa Daurada; however, this does not hold true for cities like Tarragona
and Reus, or even Barcelona. This may indicate that due to their prox-
imity, coastal areas are potentially more attractive, easier to access, and
efficient in terms of transportation.

6.2. Disaggregating excursions into specific destinations

The previous section highlights several critical insights into tourist
mobility patterns at Costa Daurada. First, the significant correlation
between excursions and private vehicle use, coupled with the lack of
significance for public transport, underscores a pronounced preference
for private vehicles over public transport for excursions. Notably, the
complementary relationship between private vehicle and public trans-
port use suggests that tourists engaging in excursions often use both
modes, rather than substituting one for the other. Second, tourists' mode
of arrival strongly influences their local transport choices, with public
transport arrivals correlating with reduced private vehicle use at the
destination, consistent with prior research. Third, length of stay is
positively linked to public transport use, emphasizing its role in
expanding tourists' travel reach and supporting longer stays. Fourth, the
pandemic's influence on transportation behaviour is evident, with
vaccinated tourists and those perceiving tourist massification showing
reduced public transport use, likely reflecting concerns about safety and
crowding. Finally, demographic and accommodation-related factors,
such as gender, education, and accommodation type, shape transport
choices, alongside a marked distinction in behaviour between Spanish
and non-Spanish tourists.

These findings provide a nuanced understanding of tourist transport
preferences and behaviours, setting the stage for the destination-specific
analysis. By disaggregating the dependent variable into the three most
visited destinations, Barcelona (BCN), the Costa Daurada (CD), and
Tarragona/Reus (TAR-REU), this section explores whether these results
are consistent across destinations or reflect destination-specific dy-
namics (see Table 3).
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Table 3
Disaggregated empirical results from the multivariate probit estimation of the baseline model.
@™ 2) 3) 4 %)
Variables BCN CD TGN-REU PV_USE PT_USE
Nationality (Spanish) —1.185%** —0.344*** —0.548%** —0.280%* —0.647%**
(0.117) (0.101) (0.102) (0.115) (0.108)
Gender (female) 0.0133 —0.160*** —0.0411 —0.0743 0.160**
(0.0927) (0.0611) (0.0640) (0.0697) (0.0719)
Gender (non-binary) -0.157 —4.595 -0.197 —0.546 0.905
- reference cat. “male” (0.834) (92.68) (0.578) (0.590) (0.582)
Arrived by bus/train/plane 0.113 0.0126 0.164* —0.828%** 0.643%**
(0.119) (0.0887) (0.0897) (0.0946) (0.0911)
Salaried worker —0.204 0.0520 —0.218** —0.314** —0.244**
(0.149) (0.110) (0.111) (0.134) (0.120)
Non-worker —0.359%* 0.104 -0.118 —0.465%** —0.195
- reference cat. “autonomous worker” (0.176) (0.124) (0.126) (0.145) (0.136)
Log(Age) —0.185 —0.0112 —0.123 0.235** 0.00467
(0.141) (0.0915) (0.0961) (0.101) (0.105)
Educational attainment (superior) 0.121 —0.0153 0.186%** 0.278%** —0.0283
(0.0962) (0.0631) (0.0659) (0.0716) (0.0743)
Traveling with children —0.0591 0.0436 0.187%** 0.354*** —0.0682
(0.0984) (0.0652) (0.0672) (0.0742) (0.0763)
Stay duration 0.00739%*** 0.00109 0.00329* 0.000915 0.00440**
(0.00229) (0.00162) (0.00168) (0.00183) (0.00180)
First timer in Costa Daurada 0.222* —0.0138 0.219** 0.0900 —0.00278
(0.126) (0.0935) (0.0949) (0.104) (0.108)
Accommodation - apartment 0.229* 0.172* 0.230** 0.309%** 0.338%**
(0.129) (0.0906) (0.0934) (0.105) (0.105)
Accommodation - residence family/friends house or second 0.0328 0.252%** 0.310%*** 0.273%%* 0.339%**
(0.122) (0.0756) (0.0797) (0.0844) (0.0916)
Accommodation - other 0.0587 0.00384 —0.106 0.628%** 0.378%**
- reference cat. “hotel” (0.203) (0.134) (0.144) (0.164) (0.150)
High expenditure 0.406%** 0.237%*** 0.478*** 0.330%** 0.0325
(0.133) (0.0824) (0.0887) (0.0921) (0.0939)
Missing expenditure 0.0694 0.146* 0.319%** —0.360%** —0.246%**
- reference cat. “low expenditure” (0.145) (0.0836) (0.0918) (0.0886) (0.0996)
Massification 0.0455 —0.0214 0.0440 0.434%** 0.0500
(0.0403) (0.0266) (0.0277) (0.0327) (0.0309)
Trust in public places (factor) —0.0286 0.0277 0.0726** 0.165%** —0.135%**
(0.0460) (0.0325) (0.0334) (0.0382) (0.0357)
First time traveling post-Covid 0.000824 —0.126* -0.107 0.162** —0.0178
(0.102) (0.0699) (0.0724) (0.0808) (0.0800)
Had Covid —0.0512 0.187%* 0.0533 0.132 0.110
(0.130) (0.0880) (0.0913) (0.104) (0.0981)
Fully vaccinated (2 doses) -0.143 —0.0286 —0.0402 —0.218%* —0.411%**
(0.126) (0.0885) (0.0912) (0.102) (0.0959)
Close contact with severe cases 0.334%*** 0.0132 0.138 —0.0711 0.305%**
(0.123) (0.0899) (0.0914) (0.101) (0.0969)
Constant —0.104 —0.261 —0.297 —1.232%** —0.397
(0.554) (0.364) (0.380) (0.409) (0.420)
Rhos - w.r.t. eq. 1 0.283%** 0.468*** 0.155** 0.135%*
(0.0575) (0.0603) (0.0645) (0.0630)
Rhos - w.r.t. eq. 2 0.855%** 0.0486 0.253***
(0.0485) (0.0435) (0.0457)
Rhos - w.r.t. eq. 3 0.127%%* 0.213%**
(0.0454) (0.0457)
Rhos - w.r.t. eq. 4 0.396%***
(0.0553)
Observations 1954

Standard errors in parentheses - *** p < 0.01, ** p < 0.05, * p < 0.1.

First, by looking at the dependency scores (the rhos) in this dis-
aggregated setup, we gain more precise insights into the preferences
between private vehicle and public transport across the main visited
secondary destinations. What emerges is that part of the previous de-
pendency result was driven by the aggregation: contrarily, we observe
that the use of public transport relates positively with the probability of
visiting the three locations considered: Costa Daurada, Tarragona / Reus
and Barcelona. Generally, the estimated dependency outcomes confirm
the relevance of our methodological choice, both from an informative
and an empirical point of view. And what is more relevant, the rhos that
gather the correlation between these three tourist destinations with
public transport use are all positive and significant. Given that the three
destinations share in common the fact that they have a more than
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acceptable accessibility from the surveyed area by means of public
transport, we can conclude that supply characteristics of the provision of
the service emerge as a key aspect that shapes ridership figures.

Second, the length of the stay relates positively to both the proba-
bility of using public transportation and that of visiting Barcelona, thus
strengthening the idea that longer stays have multiple direct and indi-
rect benefits for the territory. This also holds, to a smaller extent, for the
likelihood of visiting cities like Tarragona and Reus. For one thing, they
are associated with more people using public transport; for another
thing, extra days of vacation increase the chances to visit the sur-
rounding areas, thus reducing the negative effects of the massification
phenomenon.

Third, the evidence regarding the means of transport used to get to
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the destination is validated. This is an important robustness proof in
terms of modelling. In addition, it reinforces the idea that if destinations
can offer a good local transportation system to individuals arriving by a
form of mass transportation, this induces tourists to move around
without using a private vehicle and to use public transport instead. In
addition, a weak positive relationship with visiting Tarragona/Reus
emerges.

Furthermore, as expected, massification results in more use of pri-
vate vehicles, to escape from the crowds. Trust in public places shows a
seemingly surprising trend: it relates positively to car use and negatively
to public transport use. However, a direct explanation lies in the fact that
people using cars face many fewer “worrisome” situations compared to
bus takers, for instance. These affect individual perceptions and,
consequently, their trust in public places.

As to the COVID-specific variables and their interpretation, in this
empirical setting we confirm the previous results—namely, that fully
vaccinated tourists demonstrate a lower likelihood of using public
transportation.

The results from the previous section hold for education level, as we
confirm that more educated people are more likely to use a private
vehicle. Nevertheless, disaggregating by destination, we can now
observe that these people are also more likely to visit cultural cities, such
as Tarragona and Reus. Furthermore, we confirm the results showing
that traveling with children induces more use of private vehicles, but at
the same time it increases the likelihood of visiting cities such as Reus
and Tarragona. Generally, people who are more willing to spend money
during their vacations seem to prefer private vehicles as a means of
transportation. This also results in an increased likelihood of going on
excursions. This finding points to the necessity to make public transport
an attractive option for wealthier and more spendthrift travelers.

7. Discussion and conclusion

Enhancing tourists' use of public transport for their urban and
interurban mobility during their stay is pivotal for destination sustain-
ability and for mitigating the potential negative externalities of tourism
in cities and regions (Miravet, Domenech, & Gutiérrez, 2021). Previous
evidence has suggested that tourists have shown a slower recovery of
public transport usage after the COVID-19 pandemic in comparison with
residents (Zaragozi et al., 2023). Despite this substantial impact on
ridership (Delclos-Alio et al., 2022), limited evidence in the literature
depicts the varied recovery of the public transport demand of tourists,
particularly when the excursion decision is considered alongside intra-
destination mobility choices. Our contribution is to examine the recov-
ery phase by identifying the determinants of tourists' public transport
use while explicitly accounting for the role of private vehicles in ex-
cursions and the interdependence between these choices. This highlights
the need for public discourse, targeted marketing, and improved public
transport to promote sustainable choices. Our research informs policy
considerations by revealing a preference for private vehicles for excur-
sions and emphasizing the interconnectedness of public transport,
longer stays, and the destination's well-being (Le- Klahn, Gerike, & Hall,
2014). Addressing the lingering impact of the pandemic on public
transport is imperative in order to ensure that we do not regress from the
progress made in reducing car-dependent tourism mobility.

7.1. Main findings

The most remarkable result is the preference for a private vehicle for
excursions during one's stay. Nonetheless, the evidence also indicates
that this situation can be reverted, since there is a complementary
relationship between motorized private vehicles and public trans-
portation, rather than one of substitution. Besides, a significant
complementarity between the use of public transport and excursions to
locations which are easily accessible by this means of transport has been
found. Hence, people traveling to their destination by car should be
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likely to switch to public transport at the destination if the circumstances
are suitable. Nevertheless, the complementary use of the two modes
during excursions challenges the traditional view of mode substitution.
Complementarity stems from two primary sources. First, tourists who
undertake excursions must decide between the available modes of
transport, selecting the most convenient option based on the place they
intend to visit and their individual preferences. This modal flexibility
means that for some excursions the private vehicle will be chosen while
for others public transport will be selected. This creates a complemen-
tarity between modes that expands the range of attractions accessible to
visitors (Leask, Fyall, & Goulding, 2000). Second, public transport and
the private vehicle can be complementary within a single journey, giv-
ing rise to travel chains (Schiefelbusch, Jain, Schafer, & Miiller, 2007).
Moreover, depending on the characteristics of the tourist destination,
public transport can be utilized to cover the last mile to attractions or
accommodation. Additionally, the influence of tourist massification
perception and ‘trust in public places’ on transport mode choices in-
troduces novel behavioural factors for consideration.

In line with previous works, visitors arriving via mass transportation
are less inclined to use private vehicles (Gutiérrez & Miravet, 2016a;
Miravet, Gutiérrez, & Domenech, 2021). Similarly, we found a positive
correlation between the length of stay and boarding a public transport
vehicle (Le-Klahn & Hall, 2015). Nationality also emerges as a central
factor (in light of the changes in the composition of arrivals), given the
distinct pattern of behaviour between domestic and international
visitors.

Our findings support Viana-Lora, Domenech, and Gutiérrez's (2021)
conclusions on COVID-19's impact on tourist mobility, emphasizing
transportation's role in destination attractiveness. They also align with
Delclos-Ali6 et al.'s (2023) investigations into pandemic effects on rec-
reational walking and tourist public transportation use in coastal Cata-
lonia. While recent pandemic-related studies have documented sharp
declines in mobility and public transport ridership and, in some cases,
changes in specific activities such as walking, evidence remains limited
on how tourists' intra-destination mode choices reconfigure during the
recovery phase, particularly when excursions are part of the decision set.
Our contribution is to move beyond aggregate demand or single-mode
perspectives by modelling tourists' simultaneous (and potentially
correlated) choices of public transport and private-vehicle use for ex-
cursions in a post-COVID summer, incorporating behavioural percep-
tions. This allows us to identify which factors persist as pandemic
legacies and how they shape travel chains and destination sustainability
outcomes.

Employing a multivariate probit model was ideal for our analysis,
given the multiple binary variables. Robustness was ensured by
employing multivariate probit modelling, which accounted for the in-
terdependencies among binary transport mode choices, capturing the
complexity of tourist decision-making processes. Furthermore, the sur-
vey data used in the analysis were explicitly designed to align with the
model's requirements, ensuring the collection of variables that accu-
rately reflect the underlying factors influencing these correlated choices,
thus producing reliable and context-specific estimates. The survey data,
collected from key tourist locations in Catalonia, guarantees represen-
tativeness and enhances external validity. With 1954 participants, our
results are robust and likely applicable to other mature coastal desti-
nations with similar characteristics.

7.2. Implications

The evidence obtained in this study supports previous works high-
lighting the importance of managing tourists' mobilities at destinations
(Dredge & Jamal, 2013). To this end, the sustainability and the
competitiveness of tourist destinations can be undermined if the public
transport loses its appeal. In the particular case of mature coastal des-
tinations, where excursions are decisive to maintaining their attrac-
tiveness (Bujosa et al., 2015), public transport is a critical tool to achieve
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this objective (Prideaux, 2000). We have shown a scenario where a
change in the profile of visitors and their behaviour has led to a signif-
icant reduction of tourists' public transport demand at the destination.
Financial pressure on transport operators caused by a decline of users is
likely to hinder the provision of a sufficient number of services, which
can result in an aggravation of the phenomenon in the mid- and long
term. Likewise, some secondary attractions might lose their attractive-
ness if segments of visitors are reluctant to use public transport, or if the
level of service is inadequate.

Excursions and public transport ridership at certain tourist destina-
tions are highly dependent on tourist flows (Gutiérrez & Miravet,
2016b). Our findings portray a context characterized by deep changes in
tourists' profiles and their behaviour during their stay at the destination,
which are drivers of a slower return to public transport after the
pandemic. Needless to say, this reflects an evident degree of uncertainty
when designing the provision of public transport services due to a lesser
stability of flows compared to the ones of the resident population
(Miravet, Domenech, & Gutiérrez, 2021). The exploration of the de-
terminants of these particular mobility patterns can contribute to the
design of the policies that must lead to increase their use again. As
highlighted by Tang et al. (2023), although there is virtually no one-size-
fits-all policy to improve mobility resilience for diverse populations, in
this consideration, we argue that not only should socioeconomic fea-
tures be considered but also territorial-specific planning. Indeed, an
unexpected shock impacts each territory differently, and policy solu-
tions should include careful consideration of its specific characteristics:
the proof of this is that, in the context of tourist destinations, even
though certain factors generate consensus among researchers, evidence
related to the effects of other determinants is mixed. In these circum-
stances, careful attention must be paid to the diversity of segments of
tourists who visit a destination (Domenech, Paulino, et al., 2023):
analysis of the willingness to visit attractions, and the modes of transport
which are chosen most often by each segment, is key to deciphering the
formulas that can make public transport attractive (Miravet, Gutiérrez,
& Domenech, 2021) and thus increasingly recover those segments who
are reluctant to board public transport vehicles. Only then will it be
possible to design effective targeted campaigns aimed at recovering
specific groups of individuals who otherwise would stay away from
public transport (Long, Carney, & Kandt, 2023).

According to the results, excursions seem more attractive for visitors
using a private vehicle at their destination. In these circumstances, our
findings suggest several policy implications for promoting sustainable
tourism mobility in mature coastal destinations such as the Costa
Daurada. First, leveraging the ‘gateway effect’ requires enhanced
intermodal integration at major transport hubs (airports and stations).
This could be achieved by synchronizing schedules and implementing
integrated ticketing to ensure seamless transitions to primary tourist
centres. Second, the observed relationship between longer stays and
higher mobility intensity suggests an opportunity to expand car-free
activity spaces through tiered transport passes and curated public-
transport-based itineraries. Furthermore, a modal shift could be
encouraged by positioning public transport as a complement to private
vehicles, utilizing seasonal park-and-ride systems and reliable last-mile
shuttles supported by simplified, integrated fare structures for multi-leg
journeys. Infrastructure and service improvements should prioritize
high-demand corridors, such as the Barcelona and Tarragona/Reus axes,
ensuring high-frequency ‘turn-up-and-go’ services. Finally, addressing
visitor concerns regarding overcrowding and safety necessitates the
implementation of real-time occupancy information and targeted ca-
pacity adjustments at critical pinch points.

The temptation for destination managers could be to deploy a dis-
tribution of the public space which prioritizes the needs of tourists who
use private vehicles. The consequence would be the development of
tourist destinations oriented to car users. Consistent with this scenario,
Nieuwenhuijsen and Khreis (2016) found a direct correlation between
the modal share of private vehicles and the percentage of land devoted
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to them. As suggested by Zheng and Peeta (2015), the implementation of
transit-oriented development (TOD) leads to the opposite scenario,
wherein mobility patterns see gains in terms of sustainability. As put
forth by Thombre and Agarwal (2021), TOD is a suitable strategy to
reverse private vehicles' growing modal share since the pandemic. Even
though TOD schemes are desirable and can be fully applicable at tourist
destinations, the situation is complex, as access to secondary attractions
depends on their accessibility via public transport systems (Masiero &
Hrankai, 2022). Therefore, a symbiotic relationship exists between
public transport and attractions, which leads to the need to promote
them simultaneously. Consequently, we urge the devising and imple-
mentation of tourist strategic plans which involve a coordinated devel-
opment of tourists' products and of tourists' mobility plans.

This study's findings extend TOD principles by providing a detailed
understanding of how tourists' transport choices are shaped by factors
like perceived massification and post-pandemic behavioural shifts.
These insights are particularly valuable for designing resilient trans-
portation systems in tourism-dependent regions, offering strategies for
integrating public transit into broader sustainability goals. In conclu-
sion, this paper contributes to TOD research by addressing a novel
population group—tourists—using a sophisticated modelling approach
to analyse interdependent transport behaviours. The insights into post-
pandemic dynamics, mode complementarity, and destination-specific
impacts offer actionable knowledge for future transport and tourism
planning.

7.3. Limitations and future lines of research

While specific to the context of our study area, the insights gained in
this research could hold relevance for broader tourist destinations.
Nevertheless, caution is needed when applying these findings to areas
with different transport systems and levels of tourism demand. For this
reason, it would be advisable applying similar analyses to other sort of
destinations. Likewise, future works should examine whether the al-
terations in public transportation ridership remains over time. For this
reason, a new study would be particularly valuable to examine how
excursions and transport modes evolve in a context of recovering in-
ternational tourism demand.

On the other hand, our study focused the analysis on the demand
side. New research should be conducted on the supply side, specifically
jointly focusing on public transport provision and tourism products.
Research should particularly analyse the role and impacts of potential
public policies promoting sustainable tourism mobilities. Debate on the
role of public transport for residents and visitors is also crucial. Evalu-
ating the effectiveness of marketing campaigns, and mobility and
tourism policies in encouraging public transport use and understanding
determinants of success or failure can inform targeted strategies and
policies. Assessing their impacts on tourist behaviour will provide in-
sights for future interventions.
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