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Abstract

Urban destinations worldwide face the challenge of spreading tourists from central urban areas to
less visited peripheral areas. However, visiting peripheral attractions often implies lengthy
journeys and the engagement of multiple means of transport. This study provides a conceptual
and methodological framework to assess utility-based tourist accessibility to peripheral urban
attractions. A discrete choice experiment was designed to investigate tourist preferences with
respect to different types and ratings of tourist attractions and the key characteristics of collective
and individual public transport alternatives. The estimation of a hybrid choice model provides
empirical evidence for the relevance of repeat visitation, length of stay and public transport
system perceptions in the assessment of tourist accessibility to peripheral urban attractions.

Keywords: tourist accessibility, urban tourism, peripheral attractions, discrete choice experiment,
hybrid choice model.
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Introduction

Urban tourism typically concentrates in central urban areas (Garcia-Palomares, Gutiérrez &
Minguez, 2015). Hong Kong is an example of a city destination for which the tourism
concentration is typically focused in urban areas and attractions in peripheral areas receive
substantially lower visitation. Although 43% of overnight visitors to Hong Kong in 2019
engaged in sightseeing activities, less than 5% visited peripheral attractions (Hong Kong
Tourism Board, 2020). This discrepancy is particularly relevant given that Hong Kong as well as
urban tourism destinations worldwide strive to spread tourists to less visited peripheral areas (Su,
Spierings & Hooimeijer, 2020).

Visits to peripheral urban attractions often implies lengthy journeys and the engagement of
multiple means of transport. The crucial role of transport at destinations is well-documented in
the literature on tourist attractions. Previous research has used the analysis of tourist movement
patterns to address the planning of transport infrastructures and services (Paulino, Lozano &
Prats, 2021). At the local level, transport provision satisfies an existing demand (Duval, 2007),
making it important to assess tourist preferences in connection with the relatively low demand
for peripheral urban attractions. The need to facilitate tourist consumption of urban destinations
is hindered by the lack of research on the tourists’ use and perception of local transport systems
(Gronau, 2017). Accordingly, a comprehensive analysis of tourist accessibility to peripheral
urban attractions can provide a timely contribution to the current stream of research on tourists’
use of urban public transport and visitation of peripheral areas.

Accessibility is a concept that has been applied in several research contexts, including transport
geography, urban planning, transport planning, marketing, and tourism. While Hansen (1959, p.
73) defined accessibility as “the potential of opportunities for interaction”, Geurs and van Wee
(2004) asserted that the key components characterizing accessibility include elements related to
land-use, transport, individual, and temporal constraints. As such, accessibility involves the
interaction of these elements, providing individuals with opportunities to reach a destination and
participate in activities (van Wee, Geurs, & Chorus, 2013). Thus, accessibility is considered as a
relative concept due to the subjective and varying degree of perceptions associated with the
inherent qualities of costs and benefits to visit a geographical area (Nassir, Hickman,
Malekzadeh & Irannezhad, 2016). Thereby, relating environmental components and individual
characteristics in studying accessibility is of high importance (AlKahtani, Xia, Veenendaaland,
Caulfield, & Hughes, 2015). From the perspective of intra-destination accessibility, Lau and
McKercher (2007) classified the factors affecting tourists’ movement patterns in a destination
into those related to the tourist, destination (e.g., territory, transport, and attractions), and trip. In
the context of peripheral tourist attractions, the consideration of multiple accessibility
components is argued to be particularly important because of the increased complexity
associated with the transport decisions faced by the tourists. Accordingly, this study proposes a
conceptual and theoretical approach to the analysis and modeling of tourist accessibility to
peripheral attractions.



Literature review
Accessibility and its application to tourist attractions

The notion of accessibility has attracted an extensive stream of research since its initial
conceptualization by Hansen (1959).

The components. Geurs and van Wee (2004) defined the concept of accessibility under four types
of components. The land-use component describes the opportunities present at the destination in
terms of quantity, quality, and local demand. The transportation component refers to the travel
time, travel cost, and effort required by individuals to reach the destination with a specific
transport mode. The temporal component relates to the temporal constraints from the perspective
of supply (e.g., availability of opportunities at a given time) and demand (e.qg., individual time
budget). The individual component refers to the needs, abilities, and capabilities of individuals.

The measures. Different accessibility measures have been proposed in the literature to reflect the
foci of the four components (Geurs & van Wee, 2004). These include measures related to i) the
performance and service of the infrastructure (infrastructure-based measures), ii) the spatial
distribution of the attractions (location-based measures), iii) the ability of individuals to partake
in the activities (person-based measures), and iv) the utility derived by individuals in accessing
the attractions (utility-based measures).

The utility measurement approach. The utility-based accessibility measures are conveniently
expressed in economic terms (Koenig, 1980) and derived from the estimation of discrete choice
models (Ben-Akiva & Lerman, 1985; Geurs, van Wee, & Rietveld, 2006), specifically from
models of destination and mode choice (Dong, Ben-Akiva, Bowman & Walker, 2006). The use
of discrete choice models allows for the inclusion of a variety of factors affecting the perceived
accessibility, or utility (Koenig, 1980) and the treatment of preference heterogeneity in the
assessment of accessibility (Nassir et al., 2016). Pot, van Wee and Tillemma (2021) emphasized
the importance of individual-level subjectivity toward accessibility components, thereby
advocating the incorporation of perceptions in the derivation of accessibility measures. The
expected maximum utility, also called logsum, is a measurement of the individual utility
associated with the choice set and represents a convenient measure of individual accessibility
(Ben-Akiwa & Lerman, 1985; Dong et al., 2006). Empirical evidence in transport research
supports the notion of logsum as a measure of accessibility (Bergantino, Capurso, & Hess, 2020;
Geurs, Zondag, De Jong, & de Bok, 2010; de Jong, Daly, Pieters, & Van der Hoorn, 2007).

The crucial role of accessibility on the success of tourist attractions is well-recognized in the
literature but mainly pertains to the mere transport component. Martin, Marrero-Rodriguez,
Moreira, Roman, and Santana (2016) observed that the transport mode used by tourists to visit a
World Heritage City highly affected the quality of their experience. Masiero and Zoltan (2013)
analyzed the interrelation between the extent of the area visited by tourists at destination and the
selection of transportation mode and demonstrated that public transport is generally associated
with restricted movement patterns. AlKahtani et al. (2015) conceptualized the measurement of
accessibility to tourist attractions by distinguishing the influence of factors related to attractions,
transport systems, and tourists, including demographic/travel characteristics and perceptions.
However, empirical applications that relate accessibility to tourism are scarce (Coppola,
Carbone, Aveta & Stangherlin, 2020). To the best of the authors’ knowledge, no previous study
has adopted the utility-based approach to investigate tourist accessibility to destination
attractions. In this vein, this study contributes to the current literature by proposing a unique
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framework for the analysis of tourist accessibility through the implementation of a discrete
choice experiment.

Attractiveness of tourist attractions

The experience of tourists at the destination generally depends on the appeal and ambience of its
attractions. Therefore, analyzing the cause—effect relationship between attractions and visitation
has become the subject of investigations in tourism research. To stimulate visitation, iconic
attractions are duly marketed by Destination Marketing Organizations (DMQOs). These
organizations also promote and highlight other attractions that may interest tourists. Indeed, the
decision of tourists to visit a given attraction is influenced by its popularity and rating
(Kemperman, Arentze & Aksenov, 2019; Herndndez, Santana-Jiménez & Gonzéalez-Martel,
2021). Shoval, McKercher, Ng, and Birenboim (2011) noted that tourist activity is typically
concentrated in the proximity of their hotel, although tourists are prepared to travel further to
visit iconic attractions. Paulino, Prats, and Whalley (2020) illustrated the direct relationship
between the flow of tourists and the attractiveness of the attraction. Nonetheless, Lawton and
Page (1997) detected a consistent discrepancy between the attractions visited by tourists and
those promoted by the tourism industry in Auckland, New Zealand. Although most Auckland
attractions are located in its peripheries, tourists mainly participate in activities at the city center
due to the difficulty of reaching peripheral attractions. Ultimately, tourists decide to visit an
attraction on the basis of its attractiveness and transport accessibility (Hardy, Birenboim &
Wells, 2020). Thus, besides attractiveness, the development of effective and reliable transport
connections is key to boosting tourism in peripheral urban areas.

Use of transport at destinations

Quality transport services can help derive maximum benefits from tourism. Kaul (1985)
emphasized the importance of the transport system as a key factor in developing tourism, thereby
possibly inducing the creation of new attractions and growth of existing ones. Sarma (2003)
noted that transport within destinations is an essential factor in determining their attractiveness as
tourist destinations. Visitation rates can be facilitated by marketing integrated tourism products
that combine transport use with access to attractions in the form of destination cards (Zoltan &
Masiero, 2012). If tourists’ travels to preferred destinations are influenced or hampered by
transport inefficiencies, then they may seek alternative destinations or shorten their length of stay
(Khadaroo & Seetanah, 2008).

Knowing the places visited by tourists within a specific destination enhances the planning
process for transport infrastructures, thereby gradually boosting destination development
(Prideaux, 2000). Concerning tourists’ use of public transport at the destination, Le-Kl&hn and
Hall (2015) distinguished between transport in rural and urban areas by acknowledging that
transport supply and user behavior vary significantly across the two contexts. Notwithstanding
the scarcity of studies focusing on tourists’ use of public transport to reach attractions located in
peripheral urban areas, the importance of transport interchanges in travel behavior has been
recognized in the general literature on public transport (e.g., Noland & Polak, 2002; Wardman,
2004; Hutchinson, 2009). Few investigations have generated useful insights into the recreational
and leisure segments of travel. Wardman (2001) determined that relative to leisure travelers,
commuters value interchanges less in terms of money. The aforementioned study argued that this
result may be attributed to the fact that tourists have limited familiarity with transport networks.
Similarly, Le-Kl&hn and Hall (2015) indicated that lack of information (Edwards & Griffin,



2013; Malhado & Rothfuss, 2013; Le-Klahn, Gerike & Hall, 2014) is a major deterrent for
tourists’ use of public transport and of different transport modes (Dallen, 2007). Transport
interchanges are a burden on tourist experience (Owen, 1991). Although metro lines generally
connect tourist attractions located in urban areas, the accessibility of peripheral tourist attractions
often depends on the use of multiple means of public transport (typically a combination of the
metro and local buses) or on the relatively more expensive taxi option. Consequently, peripheral
tourist attractions typically receive considerably lower visitation than attractions with direct
public transport accessibility. Thus, the performance of public transport at destinations can
considerably affect the extent of tourist movement patterns and their visitation to less
conveniently located peripheral attractions. The accessibility components reflecting the relevance
and quality of the attractions (land-use component) and the availability of good public transport
connections (transportation component) are therefore strictly interconnected for peripheral
attractions and are vital to their success.

Tourist preference heterogeneity for accessibility

To understand how tourists consume an urban destination (i.e., visit attractions), the movement
patterns of tourists within a destination have been increasingly analyzed in recent tourism
literature (McKercher & Zoltan, 2014; Park, Xu, Jiang, Chen, & Huang, 2020). The assessment
of attraction accessibility may vary depending on tourists’ geographical knowledge as well as
their way-finding and spatial abilities (Lawton, 2010). Accessibility further depends on tourists’
needs, values, and the type of information they acquired prior to the visitation (Coppola,
Carbone, Aveta & Stangherlin, 2020). Above all, the level of familiarity with the destination is
arguably a major discriminator of tourist preference heterogeneity and a distinctive element in
the ability of tourists to navigate the destination (Xia, Arrowsmith, Jackson & Cartwright, 2008).
An increased familiarity with a destination from repeat visitation or extended stay affects the
way tourists consume and perceive that destination. In particular, the relationship between length
of stay and movement patterns indicates that a less time-constrained trip (i.e., longer-stay) allows
for the visitation of more attractions, but short-stays typically involves the visitation of primary
attractions (Jin, Cheng, & Xu, 2018; Kang, 2016). Further, empirical evidence revealed that
repeat visitation is associated with a more in-depth exploration and increased intra-destination
trip distance (Caldeira & Kastenholz, 2018; McKercher, Shoval, Ng, & Birenboim, 2012).
Tourist perceptions and attitudes toward public transport at the destination can also affect their
preference for different transport modes (Le-Klahn, Gerike & Hall, 2014).

Conceptual framework of the study

This research investigates tourist accessibility to peripheral urban attractions. In line with the
literature reviewed in the previous section, the conceptual framework proposed in this article is
based on the four components of accessibility and is illustrated in Figure 1.

Tourists choose whether or not to visit a peripheral attraction according to its quality (land-use
component) and available transport mode (transportation component). The response of tourists to
attraction quality and transport mode attributes is moderated by the travel characteristics related
to the length of stay (temporal component) and repeat visitation of the destination (individual
component). Furthermore, the latent construct associated with tourist perception of the local
public transport (individual component) affects the evaluation of transport mode attributes and is
moderated by the travel characteristics.
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Figure 1. Conceptual framework for tourist accessibility to peripheral urban attractions

Methodology
Research design

To investigate tourist accessibility to peripheral urban attractions, this study relied on the
implementation of a discrete choice experiment for the collection of tourists’ stated preference
data. Discrete choice experiments are the primary source of information for the analysis and
valuation of consumer behavior in relation to transport services (Bliemer & Rose, 2011). The
initial stage of the research involved the setting of the discrete choice experiment and the final
selection of attributes. Semi-structured in-depth interviews were conducted with nine travelers
with recent experience with the public transport service in Hong Kong. The qualitative
interviews indicated a consensus on the importance of travel time and the relevance of clear
information on the transfer between public transport modes and alighting stops. Cultural and
natural attractions were the predominant interests. Information acquired from the preliminary
investigation confirmed the validity of the proposed attributes in the destination under
consideration.

Table 1 presents the attributes and attribute levels considered in the discrete choice experiment
related to the selection of a transport mode for the visitation of a peripheral urban attraction. The
choice context was introduced using two scenario attributes describing the type of tourist
attraction (i.e., culture or nature) and its rating/promotion. In particular, the top 10 attractions
visited and promoted on Visit Hong Kong (i.e., DMO website) are distinguished from the top 10
attractions listed on TripAdvisor. Moreover, trendy attractions promoted through the official
destination promotion channel of Hong Kong are distinguished from off-beaten track attractions
promoted on unconventional channels. Hence, this attribute distinguishes between direct
promotion (i.e., DMO) and indirect promotion (user-generated review and third-party contents).



Table 1. Attributes and attribute levels

Attribute levels

Scenario attributes

Tourist attraction Nature Att. Typeo (base level)
Culture Att. Type:

Rating tourist attraction ~ Top 10 attraction on TripAdvisor Att.Ratingo (base level)
Top 10 attraction on Visit Hong Kong Att.Rating:
Trendy attraction on Visit Hong Kong Att.Rating;
Off-beaten attraction on unconventional sources  Att.Ratings

Collective transport attributes

First leg travel time

10 min; 20 min; 30 min; 40 min

TT, (metro)

Connecting transport

No information
Generic map
Detailed map
Pavement markings

Con.Infog (base level)
Con.Info,
Con.Info,
Con.Infos

Second leg travel time

10 min; 20 min; 30 min; 40 min

TT, (bus/minibus)

Alighting

No information
Next stops on screen

Ali.Infoo (base level)
Ali.Info,

Announcement for the attraction Ali.Info;
Total cost 10 HK$; 25 HK$; 40 HK$ TC
Taxi attributes
Taxi travel time 15 min; 30 min; 45 min TTT
Taxi travel cost 100 HK$; 200 HK$; 300 HK$ TTC

Scenario attributes are invariant across the four alternatives considered in the choice experiment,
allowing a contextualization of the choice scenario. Meanwhile, alternative specific attributes for
collective transport and taxi allow the differentiation across transport modes in the experimental
setting. Two alternatives refer to the use of collective public transport and, considering the
research context on peripheral urban attractions, involve the use of two means of transport,
namely, the metro and either a bus or minibus. This setting reflects the typical combination of
collective transport available to tourists at the destination under consideration, where metro
stations are easily accessible from hotels and are used for the first leg of the itinerary which is
then completed by either a double-decker bus (i.e., metro + bus) or a 16-seater minibus (i.e.,

metro + minibus). Apart from travel time and travel cost, the off-vehicle information (connecting
transport) and in-vehicle information (alighting) of these alternatives are considered particularly
important for tourists and are used as additional attributes to describe the combined (or
intermodal) transport service. The levels for travel time and travel cost attributes were defined by
considering the actual travel time and fare required to reach the most popular peripheral
attractions while ensuring reasonable overall travel time. Considering that tourists are generally
more familiar with the metro than the public bus, the experimental design included two separate
attributes for mode-specific travel time to capture any differences in the perception of travel time
across the transport modes. Information on connecting transport and alighting were drawn from
an array of current practices implemented by local transport and tourism operators. In particular,
the levels for the connecting transport attribute range from the absence of information to maps
and pavement markings. For the alighting attribute, the experiment considered visual (on screen)
and verbal (announcement) information, apart from the absence of information. The experiment
assumes that the collective transport service grants immediate access to the attraction. A taxi
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alternative was included in the experiment and described by travel time and travel cost. The
choice exercise also included a no-option alternative enabling the respondents to refrain from
visiting the hypothetical attraction. Apart from the discrete choice experiment, other information
was collected in the main survey, including tourist profile, travel characteristics, and perception
toward the local public transport.

Scenario

Type of attraction: Cultural attraction (e.g., historical site, architecture, and museum)

Rating of attraction: Top 10 attraction on TripAdvisor

Metro + Minibus Metro + Bus Taxi No visit

First transport

Travel time 40 minutes 30 minutes

Connecting transport information Detailed map No information

Second transport

Travel time 30 minutes 10 minutes

Announcement Announcement

Alighting information for the attraction for the attraction

Taxi travel time 30 minutes

HK$ 25 HK$ 40 HK$ 100
(US$ 3.2) (US$ 5.1) (US$ 12.8)

Which option you prefer? O O O O

Figure 2. Example of a choice card

Total travel cost

The attributes and their levels were combined according to an efficient experimental design that
maximizes the statistical properties of the discrete choice model estimates, although its
generation requires previous knowledge of the parameter estimates (Rose & Bliemer, 2007). A
pilot survey with 50 respondents tested the survey consistency and acquired preliminary
information on the parameter estimates. Ultimately, the choice experiment used in the main
survey focused on the estimate of main effects and consisted of 12 choice tasks generated
through a D-efficient design with prior values derived from a multinomial logit model estimated
on the pilot data. To reduce the length of the survey and limit respondent fatigue, the
experimental design was randomly divided into two blocks of six choice tasks each and
presented to the respondents accordingly. Figure 2 illustrates an example of the choice task.

Data collection for the main survey was conducted in the summer of 2019. The target survey
population included individual inbound tourists to Hong Kong who had taken the local metro at
least once. Tourists joining tour groups were excluded because they typically visit the destination
through private tour buses. The exclusion of tourists with no previous experience with the metro
ensured a minimum level of familiarity with the main transport system of the destination across
the sample. A trained research assistant conducted computer-assisted personal interviews by
randomly approaching potential respondents in main Hong Kong tourist areas.
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Model specification

Data collected with the choice experiment were analyzed through discrete choice modeling.
Discrete choice models are based on the random utility framework which postulates that a choice
from finite and discrete alternatives is the result of utility maximization (McFadden, 1974).
Hence, individuals are expected to choose the alternative associated with the highest level of
utility. The utility for individual n associated with alternative i is derived as follows:

U, =V, +&,; =ASC, +Zk BXae +eni s 1)

where Vi represents the systematic part of the utility function composed of an alternative
specific constant (ASC;) and a linear combination of coefficients (5«) and attributes (xx). With the
choice set consisting of J alternatives, one of the alternative specific constants must be
normalized to zero, and the remaining J-1 alternative specific constants are estimated. The
unobserved part of the utility (eni) is assumed to be independent and identically distributed
following the extreme value type 1 distribution. Given the attributes considered in the choice
experiment, the systematic part of the utility function for the four alternatives is specified as
follows:

VMMB = ASCMMB + IBTTlTTl + ﬂTTZTTZ + ﬂTCTC + Zk ﬂContkcontk +2k ﬂAIigk A“gk

Vie = ASCy + B TTy+ By TT, + B TC+ Y ooy CONt +>° By, Alig,
Vii = ASCrpi + Bie TTT + B TTC

Taxi

Vioisit = Baarype, ALTYPE + D Bu raing, Att.RALING,

where MMB and MB refer, respectively, to the “metro + minibus” and “metro + bus”
alternatives, travel time is specified for the first (TT1) and second (TT>) legs of the combined
collective transport as well as for the taxi alternative (TTT). Total cost is considered for both
collective transport (TC) and taxi (TTC) alternatives. The proposed model specification assumes
linearity among the levels of travel time and travel cost, whereas the categorical attributes
reflecting the information on connecting transport (Contk) and alighting (Aligk) were dummy
coded. The scenario attributes associated with the type (Att.Type:1) and rating (Att.Ratingk) of the
attractions were dummy coded and entered only in the no-visit option. Therefore, the proposed
model specification reflects the interdependency of attraction quality and transport availability in
the tourist choice to visit the attraction. That is, for most sought-after attractions, tourists are
expected to exhibit a lower utility score of the no-visit option or, similarly, a higher level of
tolerance for transport-related attributes.

: )

Taxi

In accordance with the conceptual framework, this research aims to capture three different
sources of individual preference heterogeneity: unobserved heterogeneity, deterministic
heterogeneity, and latent variable-induced heterogeneity. Unobserved heterogeneity refers to the
random variation of preferences following a predefined statistical distribution, whereas the
deterministic and latent variable-induced sources of heterogeneity are associated with destination
familiarity (i.e., long-stay and repeat visitation) and perception of public transport at the
destination, respectively. Given the inclusion of a latent variable among the sources of
preference heterogeneity, this study relies on the estimation of an integrated choice and latent
variable model, also called hybrid choice model. The hybrid choice model has become the
widely adopted approach to account for latent psychological factors (e.g., attitudes and



perceptions) in explaining observed choices (Ben-Akiva et al. 2002) and represents an interesting
approach in the tourism research context (Kemperman, 2021). Considering that the hybrid choice
model involves a discrete choice model component and a latent-variable model component, it
provides an increased explanatory power to the choice process (Bolduc & Alvarez-Daziano,
2010).

The latent variable model component of the hybrid choice model consists of a structural equation
explaining the latent variable with individual characteristics and a set of measurement equations
assessing the relationship between the latent variable and the indicators used to measure it. The
structural equation is specified through the following linear relationship:

Ay =Ty Lois T o o Znrs T s 3)

where the estimated parameters 7, . and 7, . respectively capture the effect of the travel

characteristics ‘long-stay’ (zns) and ‘repeat visitation (znrs) on the perceptions toward local
public transport (an), and #n is an error term following the standard normal distribution. Thus, the
structural equation component within the integrated model allows for the explanation of the
latent perceptions toward local public transport through travel characteristics.

Latent constructs are measured through indicators that are manifestations of the latent variable.
In recognizing the ordinal nature of Likert-scale type indicators typically used to measure the
latent variable, recent studies (Hess, Spitz, Bradley, & Coogan, 2018; Song, Hess, & Dekker,
2018) advocated the adoption of an ordered specification. Thus, following Daly, Hess, Patruni,
Potoglou, and Rohr (2012), the measurement equations herein were estimated through ordered
logit regressions such that the likelihood of level k associated with an indicator is obtained as
follows:

(Mg s—Ckan) (Mg,s—1—SKan)
LIy = (Slan) = lie(#k_s—(kan) - lie(#k,sﬂ—(kan)’ (4)

Where {kx measures the impact of the latent perception of public transport at the destination an on
its two indicators Is defined as “public transport in Hong Kong is convenient” and “public
transport in Hong Kong is very accessible” and measured on a five-point agreement scale (1 =
strongly disagree; 5 = strongly agree). The parameters px s are the estimated thresholds of the
ordered logit regression with the normalization g, , =—ccand g 5 =+x.

The discrete choice model component of the hybrid choice model incorporates different sources
of preference heterogeneity. To account for the unobserved preference heterogeneity across the
respondents, the discrete choice model coefficients are specified as random parameters
(McFadden & Train, 2000), where the mean (fk) and standard deviation (ox) coefficients for
attribute k are estimated with the assumption that the preference heterogeneity follows a specific
random distribution. Although the normal distribution is typically used in empirical applications
(McFadden & Train, 2000), the selection of bounded or constrained distributions has been
proposed in the literature (Hensher & Greene, 2003). Both normal and lognormal distributions
were tested in the current application for the travel time and travel cost random parameters.
Given that the two specifications produced similar model fit, the unobserved preference
heterogeneity for the entire set of random parameters in the model was assumed to follow the
normal distribution (&, ). The deterministic preference heterogeneity is captured by an
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additional set of estimated coefficients, 7, and y,  measuring respectively the effect of the

travel characteristics ‘long-stay” (Z, ¢ ) and ‘repeat visitation’ ( Z, o ) On the mean parameter.

Both long-stay and repeat visitation are specified as binary variables. In particular, a tourist is
considered as a repeat visitor if the current visit is at least the second visit to Hong Kong.
Meanwhile, considering that the average length of stay in Hong Kong is around three nights
(Hong Kong Tourism Board, 2020), long stays are defined in the current study as those
exceeding three nights.

The latent variable is incorporated in the choice model component through an additive form.
Considering the categorization of public transport in Hong Kong (Transport Department, 2020),
the heterogeneity induced by the perceptions was integrated in the transport-specific attributes
related to collective (i.e., “metro + bus” and “metro + minibus”) and taxi alternatives. Thus, the
following specification of the random parameters associated with transport-specific attributes is
obtained:

ﬂn,k = ﬂn,k + Gn,ké:ﬂnvk +7/ﬁn,k,LS Zn,LS +7ﬂn,k,Rs Zn,RS +ﬂ’kan,k ! (5)

where Ak captures the impact of the latent variable on the marginal utility coefficients.
Consequently, the parameter 1k measures the deviation from the mean associated with a change
in the perception of local public transport.

Given that the respondents completed multiple choice tasks, the model specification accounts for
the pseudo-panel structure of the data allowing for correlation among the choice observations
recorded for each subject. Hence, the choice probabilities for the hybrid choice model are
derived as follows:

Vni)
Pip = fa f[; thjee(—an)HS LIs,n f(a)f(ﬁ)dadﬁv (6)
Where t = /,..., T indicates the number of choice tasks, s = /,...,S indicates the number of
perception indicators, and f(a) and f(f) relate to the density function associated with the random
terms specified to follow the normal distribution. The integral in Eq. (6) has no closed form and
must be approximated by using a simulation. Therefore, the model parameters are estimated by a
simulated maximum likelihood procedure involving the simultaneous estimation of the
likelihood of observed choices and the likelihood of indicators. A total of 2000 pseudo-random
draws were used to approximate the integral. Model estimations in this study were performed
with the software package Apollo (Hess & Palma, 2019).

Results
Sample description

Table 2 shows the descriptive statistics for the 516 respondents in the sample. According to
Orme (1998), the estimation of a model with main effects from an experiment with a number a
of alternatives (not including the no-option), t tasks and the highest number c of attribute levels,
should guarantee that the result of the expression nta/c is greater than 500. This is equal to 2322
in the current application, thereby supporting the appropriateness of the sample size for the
proposed discrete choice experiment.
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Table 2. Descriptive statistics of the sample
Frequency Mean Std. dev.

Gender

Male 46.9%
Female 53.1%
Age

16-25 14.5%
26-35 43.0%
36-45 30.2%
46-55 9.9%
56-65 1.9%
65 or above 0.4%
Traveling party

Alone 7.6%
Partner/Spouse 29.3%
Friends 31.8%
Family with kids 26.4%
Relatives 5.0%
Destination familiarity

Long-stay (> 3 nights) 21.3%
Repeat visit 19.6%

Perception of public transport ®
Public transport in Hong Kong is
Convenient 4.3 0.6
Very accessible 4.0 0.8
2 Five-point scale (1 = Strongly disagree; 5 = Strongly agree).

Female travelers (53.1%) are slightly more represented than male travelers (46.9%), and most of
the respondents (73.2%) are between 26 and 45 years old. This result is consistent with the
demographic profile reported in the official statistics for overnight visitors in 2019 (Hong Kong
Tourism Board, 2020). The majority of the respondents in the sample traveled with family or
friends (87.5%), visited Hong Kong for the first time (80.4%), and expressed high interest in
experiencing cultural diversity and visiting cultural and sightseeing attractions. The average
length of stay of 2.9 nights is in line with the official statistics (Hong Kong Tourism Board,
2020) and most of the tourists in the sample stayed between two and five nights. In particular,
about 21% of the respondents spent more than three nights at the destination. Approximately
20% of the sample had previously visited Hong Kong. On average, tourists in the sample
consider the public transport in Hong Kong very accessible and convenient.

The data from the choice experiment are represented by 3096 choice observations (each
respondent faced six choice tasks). The analysis of the descriptive statistics reveals that the
combined public transport options were chosen in 2184 (70.6%) observations. Reflecting the
actual aversion of tourists to take the public minibus due to its lack of out- and in-vehicle
information, the combined public transport with the bus option (44.8%) results more popular
than its counterpart with the minibus option (25.8%). The taxi alternative was preferred in 15.2%
of the cases and the “no-visit” option was selected in 442 (14.3%) choice observations.

Model results

Initial analysis on the indicators used to measure the latent variable assessed the validity of the
perception construct and its internal consistency. Principal component analysis on the two items
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“Public transport in Hong Kong is convenient” and “Public transport in Hong Kong is very
accessible” resulted in a single underlying component that explains 76% of the variation.
Reliability analysis suggested a satisfactory scale reliability (Cronbach’s a > 0.6) with a
moderate inter-item correlation (> 0.3). This result suggests that the indicators could be used as
valid proxies of the latent variable associated with tourists’ perceptions of public transport in

Hong Kong.

Table 3. Hybrid choice model results

Latent variable component

Measurement egs. Indicator 1, Indicator 1,®
Coeff. (Prob.) Coeff (Prob.)
Perception of PT 3.362 (0.000) 1.927 (0.000)
t —7.457 (0.000)
t, —4.220 (0.000)
ts -6.290 (0.000)  —2.455 (0.000)
ts 0.448 (0.075) 1.139 (0.000)
Structural equation Coeff. (Prob.)
Long stay —0.480 (0.000)
Repeat visit —0.353 (0.007)

Choice model component

Coeff. (Prob.) o (Prob.)  Yiongstay (Prob.) Yrepeat (Prob.) A (Prob.)

ASChwetro + Bus 8.095 (0000)
ASChwetro + Minibus 7.805 (0000)
ASCraxi 13.559 (0.000)
Att.Type: —2.218 (0.000) 1.744 (0.004) -0.841(0.241) 1.376 (0.067)
Att.Rating: —6.049 (0.053) 3.781 (0.011) 4.923 (0.005) 0.362 (0.817)
Att.Rating; 5.038 (0.000) 2.510 (0.000) 0.862 (0.222)  —2.331 (0.005)
Att.Ratings 4.972 (0.000) 3.788 (0.000) —-0.755 (0.46)  -1.434 (0.147)
TT: (metro) —0.083 (0.000) 0.037 (0.000) 0.030 (0.085) 0.001 (0.946) —0.009 (0.238)
TT> (bus/minibus) —0.108 (0.000) 0.075 (0.000) 0.037 (0.059) 0.033 (0.087)  —0.056 (0.000)
Con.Info; 1.124 (0.000) 0.659 (0.107)  —0.750 (0.108)  —0.057 (0.902) 0.508 (0.030)
Con.Info, 0.534 (0.060) 1.175(0.000) -0.840(0.086)  —0.305 (0.526) 0.909 (0.000)
Con.Infos 1.595 (0.000) 0.065 (0.811) -0.742 (0.002) -0.180 (0.457) 0.251 (0.044)
Ali.Info; 4.079 (0.000) 0.133(0.501) -1.612 (0.000) —1.459 (0.001) 1.660 (0.000)
Ali.Info, 2.938 (0.000) 0.003 (0.988) —0.993 (0.011) —1.245 (0.002) 1.760 (0.000)
TC -0.084 (0.000) 0.024 (0.000) 0.010 (0.281) 0.008 (0.396)  —0.018 (0.000)
TTT —-0.093 (0.001) 0.114 (0.000) 0.010 (0.783) -0.061 (0.083) 0.021 (0.285)
TTC —0.062 (0.000) 0.010 (0.063)  —0.002 (0.773) 0.006 (0.305)  —0.004 (0.165)
Log-likelihood

Choice —2.695.86

Full model —-3.633.37

1)1, = Public transport in Hong Kong is convenient.

@ 1, = Public transport in Hong Kong is very accessible.
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Table 3 presents the estimation results from the hybrid choice model. The estimates for the two
components of the model, namely, the latent variable and discrete choice models, are discussed
in the following sections. Probabilities refer to two-tailed t-tests.

Latent variable model component

Results from the measurement equations reveal the relation between the latent variable and the
indicators used to measure the corresponding latent construct. The positive coefficients
associated with the latent variable o (“Perception of PT”) imply that an increased value in the
perception of local public transport leads to a higher probability of agreeing to the indicator by
respondents. Given that no responses were provided for Levels 1 and 2 of Indicator 1 (“Public
transport in Hong Kong is convenient’), only two threshold parameters were estimated, as
already proposed by Song et al. (2018). Although the low variability in Indicator 1 might create
identification problems, the estimation of models without the latent variable provided stable
results in terms of sign and magnitude of the model parameters. Moreover, the uneven gaps
between the threshold parameters confirm the necessity of the ordered specification in measuring
the latent variable (Song et al., 2018). The estimated parameters of the structural equation
explain public transport perceptions deterministically by the predefined segments, long-stay and
repeat visitation. The negative signs of the parameters for long-stay and repeat tourists (—0.480
and —0.353, respectively) suggest that these segments have less favorable perceptions toward
public transport in Hong Kong.

Choice model component

Results of the choice model component of the hybrid choice model are presented in the lower
panel of Table 3. Alternative specific constants are estimated for the three transport options
considered in the choice experiment (“metro + minibus,” “metro + bus,” and “taxi”’) and express
the overall preference for the transport alternatives over the no-visitation option. Mean and
standard deviation values are estimated for each parameter in the model, except for the
alternative specific constants. For the metric alternative attributes (e.g., travel time and travel
cost), the mean estimates reflect the average change in the utility function as a result of a unit
increase in the attribute value. For the categorical alternative attributes “connecting transport”
and “alighting,” the mean estimates are interpreted with respect to the base attribute level
expressing the absence of information. The categorical scenario attributes “tourist attraction”
(base level: nature) and “rating attraction” (base level: top 10 attraction on TripAdvisor) are
entered in the utility function associated with the no-visitation option (see Eq. [2]). Hence, their
coefficients are interpreted with respect to the intention of not visiting the tourist attraction. The
standard deviation parameters indicate unobserved preference heterogeneity.

The alternative specific constants for the public transport options (ASChwetro + Bus, ASChMetro +
Minibus) are statistically significant and positive. In particular, the no-visitation option is less likely
to be selected if the scenario involves the visitation to cultural (Att.Typez), as opposed to natural,
tourist attractions. Furthermore, the choice to visit the attraction significantly depends on how
the attraction is rated and promoted. Compared to the 10 top-rated attractions on TripAdvisor,
the counterparts promoted on the DMO website (Att.Rating;) are associated with a higher
probability of visitation. By contrast, trendy (Att.Rating.) and off-beaten (Att.Ratings) attractions
are less likely to be visited compared to TripAdvisor’s top 10 list. Therefore, as expected, the
opportunity to engage in cultural top-rated attractions is associated with a higher tolerance level
for transport-related attributes. The specification of deterministic heterogeneity indicates that
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long-stay tourists have a higher preference for attractions listed on TripAdvisor than those
promoted on the official DMO website. Repeat tourists exhibit a lower preference dominance for
attraction type and attraction rating than first-time tourists as well as a higher interest for natural
attractions and trendy attractions.

Travel time and travel cost estimates for taxi (TTT and TTC) and collective transport (TT:
(metro), TT2 (bus/minibus) and TC) have negative signs, thereby indicating a decrease in utility
for transport options with longer travel time and higher travel cost. In terms of travel time for the
combined collective transport options, the respondents are statistically more sensitive to changes
in the bus or minibus transport segment than in the metro counterpart (mean coefficients equal
to, respectively, —0.108 and —0.083; t-ratio = 1.66, sig. < 0.10). For transport cost, tourist
sensitivity toward the fare for public transport (mean coefficient equal to —0.084) is higher than
their sensitivity to taxi fare (mean coefficient equal to —0.062). The estimates related to the
deterministic heterogeneity suggest that long-stay tourists are less sensitive than short-stay ones
to public transport travel time, and repeat tourists are less sensitive than first-time tourists to
(mini)bus travel time and more sensitive to taxi travel time. The result of the latent-variable
induced heterogeneity indicates that a high perception of public transport is associated with a
high sensitivity toward (mini)bus travel time and cost. Given the significance of both
deterministic and latent-induced sources of heterogeneity, the results indicate the presence of a
distinctive categorization in the sensitivity for the minibus and bus travel time. Hence, for a
perception of public transport equal to the average level in the sample, and assuming a constant
differential effect across the categories of the two binary variables ‘long-stay’ ad ‘repeat
visitation’, first-time tourists staying less than four nights have the highest sensitivity for minibus
and bus travel time (—0.108). First-time tourists staying more than three nights and repeat tourists
staying less than four nights exhibit a similar sensitivity, respectively —0.071 and —0.075,
whereas repeat tourists staying more than three nights are associated with the smallest sensitivity
(—0.038) for minibus and bus travel time.

In terms of finding connecting transport at stations and in-vehicle information provided to
tourists, the positive estimated parameters suggest a preference for information provided to
tourists as opposed to no information. Interestingly, generic maps (Con.Info1, mean coefficient
equal to 1.124) are preferred over detailed maps (Con.Info,, mean coefficient equal to 0.533),
whereas directions marked on the pavement (Con.Infoz) provide the greatest utility to tourists.
For the alighting information in the second segment of the intermodal transport service, tourists
prefer speaker announcements (Ali.Infoz) and, to a greater extent, displayed visual information
(Ali.Infoy), as opposed to no information. Regarding deterministic heterogeneity, long-stay
tourists are less sensitive to connecting and alighting information than short-stay tourists, and
repeat tourists are less sensitive to alighting information than first-time tourists. As for the latent
variable-induced heterogeneity, tourists with high perception of public transport have a high
sensitivity toward any type of information. As observed for minibus and bus travel time, the
results indicate a distinctive categorization for alighting information across tourists with different
destination familiarity as well as with different perception of the public transport at the
destination.

Logsum accessibility

The model estimates allow the calculation of the logsum accessibility, defined as the natural
logarithm of the expected utilities associated with the alternatives in the choice set

(in;e™n?). Considering the specification of the no-visit option in the current application, the
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accessibility measure is specified as the difference between the logsum of the utilities associated
with the j transport alternatives and the utility associated with the no-visit option

(ln X eVi) — VNo_option). Table 4 reports an illustrative example demonstrating the derivation
of average measures of logsum accessibility in a basic scenario consisting of two peripheral
attractions accessed from two specific locations (e.g., districts, hotels). Location A is equally
distant from the two attractions and the journey implies a travel time between 30 and 50 minutes
depending on the means of transport. Instead, location B is relatively more distant from attraction
1 (between 45 and 70 minutes) but closer to attraction 2 (between 15 and 40 minutes).

Following the specification of the random parameters in Equation (5), and assuming an average
perception toward public transport, the mean of the parameters is calculated by taking into
consideration the deterministic heterogeneity associated with tourist length of stay and repeat
visitation. The systematic utilities Vi in Equation (2) are then calculated for specific levels of the
alternative attributes and scenario attributes allowing the computation of average logsum
accessibility measures for different categories of tourists (Table 4). As expected, attraction 1 has
a higher accessibility from location A whereas location B is associated with a higher accessibility
to attraction 2. However, the assessment of accessibility differs across the four tourist categories.
The largest gap in the accessibility to the two attractions is registered for short-stay first-time
tourists in location A where attraction 1 is considered five times more accessible than attraction 2
(i.e., 13.5 versus 2.5). Instead, the accessibility to the two attractions is considered approximately
the same (about 6.2) by long-stay repeat tourists in location B. Overall, location A is associated
with a higher accessibility to the two peripheral attractions than location B in each group of
tourists except for long-stay first-visit tourists that register approximately the same accessibility
(about 12.5) from both locations.

Table 4. Example of average logsum accessibility measures

Location A Location B
Attraction 1 Attraction 2 Attraction 1 Attraction 2
Attraction Type Culture Culture Culture Culture
Attraction Rating Top 10 on DMO Off-beaten Top 10 on DMO Off-beaten
Combined transport Bus Minibus Bus Minibus Bus Minibus Bus Minibus
First leg travel time 20 min 20 min 20 min 20 min 30 min 30 min 10 min 10 min

Connecting transport Noinfo Noinfo Noinfo Noinfo | Noinfo Noinfo Noinfo Noinfo
Second leg travel time 30 min 20 min 30 min 20 min 40 min 30 min 30 min 20 min

Total cost 25HK$ 25HK$ 25HK$ 25HK$ | 40HK$ 40HKS$ 10HK$ 10 HK$
Alighting Screen Noinfo  Screen No info | Screen Noinfo  Screen No info
Taxi Travel time 30 min 30 min 45 min 15 min

Taxi Travel cost 200 HK$ 200 HK$ 300 HK$ 100 HK$
Accessibility measure

Short-stay first visit 13.5 25 10.3 4.8
Long-stay first visit 9.9 4.5 75 6.4
Short-stay repeat visit 11.6 24 8.9 4.5
Long-stay repeat visit 8.1 4.5 6.2 6.2
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Conclusions

Tourism in urban destinations is typically characterized by short stays (Ashworth & Page, 2011)
and high demand for primary tourist attractions (Lau & McKercher, 2007). This form of urban
tourism enables tourists to experience the urban vibe of destinations and visit their highlight
attractions, but urban destinations have considerably more to offer. DMOs have started to
increasingly promote a wide range of tourist attractions, including emerging or trendy attractions
and rural or natural attractions in the attempt to spread tourists to less-visited peripheral
attractions (Su, Spierings & Hooimeijer, 2020). This effort may drive tourists to experience an
extensive variety of attractions and increase the positive economic impact of tourism in less
popular tourist attractions. Nevertheless, visitation to peripheral attractions often requires tourists
to engage in multiple modes of public transport, unless they opt for the more expensive taxi
option. Assessing the accessibility of peripheral attractions from the perspective of tourists is
therefore crucial. This study considered the four components of accessibility (land-use,
transportation, temporal, and individual) and proposed a framework to assess utility-based tourist
accessibility to peripheral tourist attractions.

A discrete choice experiment was designed to investigate tourist preferences toward transport
services for the visitation of peripheral attractions. A hybrid choice model was estimated to
analyze tourist preferences with respect to different types and ratings of tourist attractions (i.e.,
land-use component) and the key characteristics of collective and individual public transport
alternatives (transportation component) and investigate the moderating role of travel
characteristics and tourist perceptions (temporal and individual components). The main
theoretical contribution of this research lies in its conceptual and methodological approach. The
desirability and flexibility of the utility-based approach is used to link the four components of
accessibility into a unique framework for the analysis of tourist accessibility. The model results
provide empirical evidence for the relevance of preference heterogeneity, whether unobserved,
deterministic, or latent variable-induced, in the modeling of tourist accessibility to peripheral
urban attractions. The derivation of the utility-based accessibility measure from the model results
is further presented through an illustrative example.

The findings of this study facilitate the elaboration of several practical and managerial
implications. First, the results confirm the importance of the type and rating of the tourist
attractions in the decision to travel to peripheral attractions. The adoption of strategic promotions
launched by institutional tourism organizations could provide benefits to peripheral attractions
and further exploit the potential demand for a larger set of tourist attractions. For example,
DMOs could nudge tourists by including a selection of peripheral attractions in the “must-see”
category and rotate them according to thematic or natural seasons. Second, tourists exhibit a
general tendency to ascribe a higher disutility to travel time spent in a bus or minibus than to
metro travel time. This result may be explained by the general familiarity that tourists have with
the metro relative to the bus and minibus services. Collaboration between DMOs and transport
companies could facilitate the identification of lengthy bus segments and explore the possibility
to shorten the travel time with the provision of special services catered mainly for tourists. Third,
although tourists prefer pavement markings to help them transition between the first and second
legs of the combined public transport, detailed maps are not preferred over generic maps. This
finding could be explained by the excessive amount of information included in detailed maps
that can disorient tourists. DMOs should incentivize the use of simple maps displayed at the exit
of metro stations. The maps should clearly indicate the direction to the connecting transport and

17



report only essential information. Fourth, although tourists appreciate verbal in-vehicle
announcements alerting the arrival at attractions, a high level of utility is registered for visual
information displayed in monitors. The ability to have constant control over the information
displayed in monitors may reassure tourists, although verbal announcements provide a feeling of
easy travel. DMOs could partner with local transport companies to install in-vehicle monitors
displaying the next stops and announcing the arrival at specific tourist attractions. This aspect is
particularly relevant for the minibus transport service in Hong Kong, which is currently
characterized by lack of in-vehicle information. Fifth, the deterministic heterogeneity observed
for the attributes related to bus and minibus travel time and alighting information indicates the
presence of different groups with distinctive preference sensitivity depending on the destination
familiarity. The sensitivity to bus and minibus travel time and alighting information is further
intensified with the increase of tourist perception of the local public transport. That is, tourists
with a positive perception of local public transport have high expectation about the performance
and quality of the transport service. Moreover, long-stay and repeat tourists are likely to have
low perception of the public transport in Hong Kong. A reasonable explanation might be due to
the fact that these tourists, being exposed to the destination for longer or multiple periods, have a
higher awareness of the difficulties to engage with local bus and minibus. This result should
further motivate local transport providers to make the transport service, especially the local bus
and minibus, more tourist friendly.

The proposed framework can be generalized to any other urban or regional context subject to ad-
hoc customization to reflect the typology of different destinations. Extensions can also be
implemented by integrating elements related to any of the accessibility components, and we call
for future studies in this direction. An interesting integration of the proposed model regards the
investigation of interaction effects between attraction-specific attributes and transport-specific
attributes. Further investigations in the model specification could focus on the assessment of
non-linearity among the levels of travel time and travel cost. Considering that important transport
dimensions such as affordability, multimodal connectivity, and travel information are neglected
in urban transport plans (Boisjoly & El-Geneidy, 2017), increasing awareness of tourist
accessibility in urban destinations becomes particularly relevant. In this context, we
acknowledge that only a single aspect of tourist perception has been investigated in the present
study and other attitudinal and perceptual aspects related to the transport (e.g., environmental
attitudes) and destination (e.g., destination image) could be integrated in future studies. From a
policy perspective, a natural continuation of this work is to develop case studies aimed at
assessing the overall tourist accessibility of peripheral attractions from different districts of the
destination. Ultimately, an increased attention to tourist needs in relation to accessibility to
peripheral attractions could provide short- and long-term benefits. The former is in the form of
tourist satisfaction, and the latter is in the form of the destination image and economic
sustainability of peripheral tourist attractions.

References

AlKahtani, S. J. H., Xia, J. C., Veenendaaland, B., Caulfield, C., & Hughes, M. (2015). Building a
conceptual framework for determining individual differences of accessibility to tourist attractions.
Tourism Management Perspectives, 16, 28-42.

Ashworth, G., & Page, S. J. (2011). Urban tourism research: Recent progress and current paradoxes.
Tourism management, 32(1), 1-15.

18



Ben-Akiva, M., & Lerman, S. R. (1985). Discrete choice analysis. MIT Press, Cambridge, MA.
Ben-Akiva, M., McFadden, D., Train, K., Boersch-Supan, A., Daly, A., Walker, J., ... Munizaga, M.
A. (2002). Hybrid choice models: Progress and challenges. Marketing Letters, 13(3), 163-175.
Bergantino, A. S., Capurso, M., & Hess, S. (2020). Modelling regional accessibility to airports using
discrete choice models: An application to a system of regional airports. Transportation Research

Part A: Policy and Practice, 132, 855-871.

Bliemer, M. C., & Rose, J. M. (2011). Experimental design influences on stated choice outputs: An
empirical study in air travel choice. Transportation Research Part A: Policy and Practice, 45(1),
63-79.

Boisjoly, G., & El-Geneidy, A. M. (2017). How to get there? A critical assessment of accessibility
objectives and indicators in metropolitan transportation plans. Transport Policy, 55, 38-50.

Bolduc, D., & Alvarez-Daziano, R. (2010). On estimation of hybrid choice models. In S. Hess & A.
Daly (Eds.), Choice Modelling: The State-of-the-art and The State-of-practice (pp. 259-287).
Bingley, UK: Emerald Group Publishing Limited.

Caldeira, A. M., & Kastenholz, E. (2018). Tourists’ spatial behaviour in urban destinations: The
effect of prior destination experience. Journal of Vacation Marketing, 24(3), 247—-260.

Coppola, P., Carbone, A., Aveta, C., & Stangherlin, P. (2020). Assessing transport policies for tourist
mobility based on accessibility indicators. European Transport Research Review, 12(1), 1-17.
Dallen, J. (2007). The challenges of diverse visitor perceptions: rail policy and sustainable transport

at the resort destination. Journal of Transport Geography, 15(2), 104-115.

Daly, A., Hess, S., Patruni, B., Potoglou, D., & Rohr, C. (2012). Using ordered attitudinal indicators
in a latent variable choice model: A study of the impact of security on rail travel behaviour.
Transportation, 39, 267-297. https://doi.org/10.1007/s11116-011-9351

de Jong, G., Daly, A., Pieters, M., & Van der Hoorn, T. (2007). The logsum as an evaluation
measure: Review of the literature and new results. Transportation Research Part A: Policy and
Practice, 41(9), 874-889.

Dong, X., Ben-Akiva, M. E., Bowman, J. L., & Walker, J. L. (2006). Moving from trip-based to
activity-based measures of accessibility. Transportation Research Part A: policy and practice,
40(2), 163-180.

Duval, D.T. (2007). Tourism and Transport: Modes, networks and flows. Clevedon: Channel View
Publications.

Edwards, D., & Griffin, T. (2013). Understanding tourists’ spatial behaviour: GPS tracking as an aid
to sustainable destination management. Journal of Sustainable Tourism, 21(4), 580-595.

Garcia-Palomares, J. C., Gutiérrez, J., & Minguez, C. (2015). Identification of tourist hot spots based
on social networks: A comparative analysis of European metropolises using photo-sharing
services and GIS. Applied Geography, 63, 408-417.

Geurs, K. T., & Van Wee, B. (2004). Accessibility evaluation of land-use and transport strategies:
Review and research directions. Journal of Transport geography, 12(2), 127-140.

Geurs, K. T., van Wee, B., & Rietveld, P. (2006). Accessibility appraisal of integrated land-use—
transport strategies: methodology and case study for the Netherlands Randstad Area. Environment
and Planning B: Planning and Design, 33(5), 639-660.

Geurs, K., Zondag, B., De Jong, G., & de Bok, M. (2010). Accessibility appraisal of land-
use/transport policy strategies: More than just adding up travel-time savings. Transportation
Research Part D: Transport and Environment, 15(7), 382-393.

Gronau, W. (2017). On the move: Emerging fields of transport research in urban tourism. In Tourism
in the City. Springer, Cham.

Hansen, W.G., (1959.) How accessibility shapes land use. Journal of American Institute of Planners,
25 (1), 73-76.

19



Hardy, A., Birenboim, A., & Wells, M. (2020). Using geoinformatics to assess tourist dispersal at the
state level. Annals of Tourism Research, 82, 102903.

Hensher, D. A., & Greene, W. H. (2003). The mixed logit model: the state of practice.
Transportation, 30(2), 133-176.

Hernandez, J. M., Santana-Jiménez, Y., & Gonzalez-Martel, C. (2021). Factors influencing the co-
occurrence of visits to attractions: The case of Madrid, Spain. Tourism Management, 83, 104236.

Hess, S., & Palma, D. (2019). Apollo: a flexible, powerful and customisable freeware package for
choice model estimation and application. Journal of choice modelling, 32, 100170.

Hess, S., Spitz, G., Bradley, M., & Coogan, M. (2018). Analysis of mode choice for intercity travel:
Application of a hybrid choice model to two distinct US corridors. Transportation Research Part
A: Policy and Practice, 116, 547-567.

Hong Kong Tourism Board (2020). Visitor Profile Report - 2019. Hong Kong Tourism Board.

Hutchinson, T. P. (2009). The customer experience when using public transport: a review.
Proceedings of the ICE-Municipal Engineer, 162(3), 149-157.

Jin, C., Cheng, J., & Xu, J. (2018). Using user-generated content to explore the temporal
heterogeneity in tourist mobility. Journal of Travel Research, 57(6), 779-791.

Kang, S. (2016). Associations between space—time constraints and spatial patterns of travels. Annals
of Tourism Research, 61, 127-141.

Kaul, R. (1985). Dynamics of tourism: A trilogy (\Vol. 111) Transportation and Marketing. New
Delhi: Sterling Publishers.

Kemperman, A., Arentze, T., & Aksenov, P. (2019). Tourists’ city trip activity program planning: a
personalized stated choice experiment. Trends in Tourist Behavior, 53-70.

Kemperman, A. (2021). A review of research into discrete choice experiments in tourism: Launching
the Annals of Tourism Research Curated Collection on Discrete Choice Experiments in Tourism.
Annals of Tourism Research, 87, 103137.

Khadaroo, J., & Seetanah, B. (2008). The role of transport infrastructure in international tourism
development: A gravity model approach. Tourism Management, 29(5), 831-840.

Koenig, J. G. (1980). Indicators of urban accessibility: theory and application. Transportation, 9(2),
145-172.

Lau, G., & McKercher, B. (2007). Understanding tourist movement patterns in a destination: a GIS
approach. Tourism and Hospitality Research, 7(1), 39-49.

Lawton, G. R., & Page, S. J. (1997). Analysing the promotion, product and visitor expectations of
urban tourism: Auckland, New Zealand as a case study. Journal of Travel & Tourism Marketing,
6(3-4), 123-142.

Lawton, C. A. (2010). Gender, spatial abilities, and wayfinding. In J. C. Chrisler & D. R. McCreary
(Eds.), Handbook of gender research in psychology (pp. 317-341). Springer, New York, NY.

Le-Kl&hn, D. T., Gerike, R., & Hall, C.M. (2014). Visitor users vs. non-users of public transport: The
case of Munich, Germany. Journal of Destination Marketing & Management, 3(3), 152-161.

Le-Kl&hn, D. T., & Hall, C. M. (2015). Tourist use of public transport at destinations—a review.
Current Issues in Tourism, 18(8), 785-803.

Malhado, A.C.M., & Rothfuss, R. (2013). Transporting 2014 FIFA World Cup to sustainability:
exploring residents' and tourists' attitudes and behaviours. Journal of Policy Research in Tourism,
Leisure and Events, 5(3), 252-269.

Martin, J. C., Marrero-Rodriguez, J. R., Moreira, P., Roman, C., & Santana, A. (2016). How access
transport mode to a World Heritage City affects visitors' experienced quality. Tourism Economics,
22(2), 207-226.

Masiero, L., & Zoltan, J. (2013). Tourists intra-destination visits and transport mode: a bivariate
probit model. Annals of Tourism Research, 43, 529-546.

20



McFadden, D. (1974). Conditional logit analysis of qualitative choice behavior. In P.Zarembka, ed.,
Frontiers in Econometrics, Academic Press, New York, 105-142.

McFadden, D., & Train, K. (2000). Mixed MNL models of discrete response. Journal of Applied
Econometrics, 15, 447-470.

McKercher, B., Shoval, N., Ng, E., Birenboim, A. (2012). First and repeat visitor behaviour: GPS
tracking and GIS analysis in Hong Kong. Tourism Geographies, 14 (1), 147-61.

McKercher, B., & Zoltan, J. (2014). Tourist Flows and Spatial Behavior. The Wiley Blackwell
Companion to Tourism, 33-44.

Nassir, N., Hickman, M., Malekzadeh, A., & Irannezhad, E. (2016). A utility-based travel impedance
measure for public transit network accessibility. Transportation Research Part A: Policy and
Practice, 88, 26-39.

Noland, R. B., & Polak, J. W. (2002). Travel time variability: a review of theoretical and empirical
issues. Transport Reviews, 22(1), 39-54.

Orme, B. (1998) Sample size issues for conjoint analysis studies, Sawtooth Software Technical
Paper, Sequim.

Owen, C. (1991). Improving multi-modal passenger interchanges—an urgent need. Tourism
Management, 12(2), 97-100.

Park, S., Xu, Y., Jiang, L., Chen, Z., & Huang, S. (2020). Spatial structures of tourism destinations:
A trajectory data mining approach leveraging mobile big data. Annals of Tourism Research, 84.

Paulino, 1., Prats, L., & Whalley, P. A. (2020). Establishing influence areas of attractions in rural
destinations. Tourism Planning & Development, 17(6), 611-635.

Paulino, 1., Lozano, S., & Prats, L. (2021). Identifying tourism destinations from tourists’ travel
patterns. Journal of Destination Marketing & Management, 19, 100508.

Pot, F. J., van Wee, B., & Tillema, T. (2021). Perceived accessibility: What it is and why it differs
from calculated accessibility measures based on spatial data. Journal of Transport Geography, 94,
103090.

Prideaux, B. (2000). The role of the transport system in destination development. Tourism
Management, 21(1), 53-63

Rose, J.M., & Bliemer, M.C.J. (2007). Stated preference experimental design strategies. In: Hensher,
D.A., Button, K. (Eds.), Handbooks in Transport, Elsevier, Oxford.

Sarma, M. K. (2003). Towards positioning a tourist destination: A study of North East India. ASEAN
journal on hospitality and tourism, 2(2), 104-119.

Shoval, N., McKercher, B., Ng, E., & Birenboim, A. (2011). Hotel location and tourist activity in
cities. Annals of Tourism Research, 38(4), 1594-1612.

Song, F., Hess, S., & Dekker, T. (2018). Accounting for the impact of variety-seeking: Theory and
application to HSR-air intermodality in China. Journal of Air Transport Management, 69, 99-111.

Su, X., Spierings, B., & Hooimeijer, P. (2020). Different urban settings affect multi-dimensional
tourist-resident interactions. Tourism Geographies, 1-22.

Transport Department (2020). The Government of Hong Kong Special Administrative Region,
Transport Department, Public transport, https://www.td.gov.hk/en/transport_in_hong_kong/
public_transport/index.html.

Van Wee, B., Geurs, K., & Chorus, C. (2013). Information, communication, travel behavior and
accessibility. Journal of Transport and Land Use, 6(3), 1-16.

Wardman, M. (2001). A review of British evidence on time and service quality valuations.
Transportation Research Part E: Logistics and Transportation Review, 37(2), 107-128.

Wardman, M. (2004). Public transport values of time. Transport policy, 11(4), 363-377.

Xia, J. C., Arrowsmith, C., Jackson, M., & Cartwright, W. (2008). The wayfinding process
relationships between decision-making and landmark utility. Tourism Management, 29(3), 445-
457.

21



Zoltan, J., & Masiero, L. (2012). The relation between push motivation and activity consumption at
the destination within the framework of a destination card, Journal of Destination Marketing &
Management, 1(1-2), 84-93.

22



