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Foreword

As we come together for the ENTER24 conference organized by IFITT and IFITT
Türkiye, we find ourselves in the heart of beautiful İzmir, the pearl of the Aegean, with
its 8,500 years of history and unique geography. We are at the intersection of innovation
and tradition, exploring the dynamic interaction of information and communication
technologies (ICTs) within the travel and tourism sector.

For over 30 years, the ENTER conference has been a pioneer in advancing the
development of the impacts of ICT usage in the industry, leading the way in knowledge
sharing, exchange, and facilitation. The theme of this year, “Challenging the Next 30
Years of Tourism,” guides us into a realm of exploration and anticipation.

While focusing on the transformation brought about by the World Wide Web just
three decades ago, we now stand on the threshold of a similar transformative disrup-
tion triggered by technologies such as augmented realities, productive artificial intelli-
gence, and the Internet of Things. IFITT, in collaboration with IFITT Türkiye Chapter,
warmly invites the global e-tourism community, academics, technology and travel busi-
nesses, destinations, and non-governmental organizations to contribute to this significant
discourse.

The ENTER24 conference serves as a platform to shape the future of the tourism
industry, functioning as a nexus for collaboration, innovation, and learning. The ques-
tions posed this year delve into how technology will shape marketing, business growth,
and development; the role of digital-focused workplaces in the future of tourism; and
how technology can contribute to sustainability, new professions, global and local devel-
opment, cultural heritage, entrepreneurship, digitalization, climate change, mobility,
energy, health, and well-being. These questions, among others, guide us as we navigate
the uncharted waters of the next 30 years.

While the ENTER24 conference encourages participants to engage in interactive and
inspiring discussions, this eventwill bring together academia, students, professionals, the
business world, public institutions, and organizations. We will share the latest research
and case studies on emerging and innovative ICT concepts, applications, and business
models.

As we embark on this intellectual journey, this carefully prepared publication by
those who contribute to the collective wisdom shaping the future of e-tourism will not
only be a valuable resource but will also pave the way for the creation of many new
business models in the tourism perspective of the next 30 years.

I expressmy sincere gratitude to the invaluable academic community, colleagues, the
business world, public institutions, and students who have contributed to this remarkable
publication. May our time together at ENTER24 be filled with lively discussions, shared
insights, and a collective commitment to advancing the science and practice of tourism.
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Wishing you an excellent experience and a unique journey on this exciting adventure!

Mine Gunes Kaya
President of IFITT Türkiye/

IFITT International Board Member/
ENTER24 Local Chair



Preface 2024

The 31st Annual International eTourism Conference ENTER24@Izmir is a premier
global forum for researchers, practitioners, and policymakers to exchange ideas and
explore new frontiers in the field of technology in tourism and hospitality. The confer-
ence takes place in person from January 17–19, 2024, in Izmir, Turkey. ENTER24 is
organized by the IFITT Türkiye Chapter, which is among the largest and most active
IFITT communities.

The theme of the conference is “Challenging the Next 30 Years of Tourism.” For
more than 30 years, information and communication technologies (ICTs) have been rev-
olutionizing travel, tourism, and hospitality. Over all these years, the ENTER conference
has been at the forefront of facilitating the discussion, exchange, and development of
knowledge about the use and impact of new ICTs in the travel, tourism, and hospitality
industry.While we have learned a lot in this journey, ICTs continue to evolve and reshape
the businesses and societies.

Thirty years ago, at the dawn of theWorldWideWeb, we could have never imagined
everything that has happened since. Now, we are likely to be on the cusp of a similar,
transformational disruption through technology, as extended realities, generative artifi-
cial intelligence, and the Internet of Things bring new disruptions. At this milestone,
ENTER24 shares the works of the academic and professional research community to
challenge the next 30 years of tourism and hospitality and prepare both tourists and
tourism stakeholders for what the future will bring.

The research track of ENTER24@Izmir received a total of 75 full and short paper
submissions. Each paper was reviewed by a panel of experts using a double-blind review
process. As a result, 25 full papers and 21 short papers were accepted for publication in
the conference proceedings. The papers in this volume advance the current knowledge
base of ICT and tourism and hospitality in a variety of areas including:

• Digital immersive technologies (e.g., virtual reality and metaverse),
• Social media and user-generated content,
• Recommender systems and travel planning,
• Workplace transformation and digital nomadism.

In addition to the regular research track, ENTER24@Izmir will also feature two
special research sessions on:

• Artificial General Intelligence (AGI) in Tourism and Hospitality, and
• The Use of Emerging Technologies in Tourism Education.

The research trackofENTER24also includes for thefirst time aPosters&Demos ses-
sion. The posters and demos category is intended for various types of research, teaching,
and practice outputs that are of interest to the ENTER community and align with the con-
ference theme. This category includes but is not limited to industry cases, teaching cases,
early research, research methods demonstrations, and technology/software/app/code



viii Preface 2024

demonstrations, facilitating the sharing of innovative research and tourism technology
practices. Accepted posters and demos are available to all IFITT members in the mem-
bership area on the IFITT website. We hope that this new presentation format will
be embraced by the IFITT community and will become a tradition for future ENTER
conferences.

We envision that this proceedings will serve as a valuable source of information
on the state of the art in ICT in tourism and hospitality research. We would like to
thank all authors who chose ENTER24 and this proceedings as a publication vehicle for
their research. Also, we share sincere gratitude to all members of the ENTER24@Izmir
Scientific Committee who ensured the rigorous review process of the works selected
for this conference. We appreciate the work of ENTER24 conference chair Dr. Jelena
Dorčić for bringing all the pieces together to make a successful ENTER24 conference.
Finally, we would like to thank the IFITT President Dr. Juho Pesonen and the entire
IFITT Board for their vision and support of the ENTER24 research track, as well as
the IFITT Türkiye Chapter and the professional conference organizer Red & More for
unique Turkish hospitality and coordination at the conference destination.

Katerina Berezina
Lyndon Nixon
Aarni Tuomi

ENTER24 Research Track Co-chairs
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Preference Management in a Single User
Group Recommender System
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Abstract. Group recommender systems (GRSs) support groups of users
to find items, e.g., restaurants, that suit, as much as possible, all the
group members’ preferences. We consider a GRS scenario where a single
member of the group, the organizer, uses the system to find and choose
a suitable restaurant for the entire group. We present a novel GRS that
helps the organizer to: enter the preferences of all the group members,
recall them, and manage incompatible preferences. In the system’s exper-
imental evaluation, we have found that the designed functionality for
recalling group members’ preferences and managing incompatible pref-
erences improve the quality of the organizer’s choice.

Keywords: Group Decision-Making · Group Recommender System ·
Recommender Systems

1 Introduction

Groups often need to identify a product or service to consume together. For
instance, when a group of friends is planning a vacation, they may look for an
itinerary that satisfies all their wishes and wants. Group Recommender Systems
(GRSs) employ special recommendation techniques designed to aid groups in
their decision-making process. They can acquire the group members’ preferences
and suggest items that satisfy them as much as possible [1].

In some decision-making scenarios, group members actively participate in
the process, by expressing their preferences and discussing alternative options.
However, sometimes just a single group member, here called the organizer, may
be involved in evaluating options and making a choice, by considering all the
group members’ preferences, according to his/her knowledge of them. This is
a challenging application scenario for GRSs that, despite the absence of the
group members’ active participation to the preference elicitation, and options
discussion phases, is not necessarily simpler to address.

When an organizer searches for a convenient restaurant for his/her group,
the following tasks should be supported: (i) recalling or anticipating group mem-
bers’ preferences, depending on the available knowledge of them; (ii) reconciling
c© The Author(s) 2024
K. Berezina et al. (Eds.): ENTER 2024, SPBE, pp. 3–15, 2024.
https://doi.org/10.1007/978-3-031-58839-6_1
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possibly incompatible preferences of the group members; and (iii) identifying a
restaurant that offers at least one dish suited for each group member’s prefer-
ences.

To support these tasks we have designed a novel version of MyFoodGRS1

[2,3], a GRS that enables an organizer to set a group, enter and revise the group
members’ preferences, evaluate restaurants’ qualities, and make an informed
choice for his/her group. The food preferences of a group member are specified
by the organizer as a set of preferred food categories, and each dish, i.e., a meal
included in the menu of a restaurant, belongs to one category. We consider ten
food categories: Pasta, Red Meat, Fish, Rice, Burger, Pizza, Salad, Soup, White
Meat, Chinese Noodle.

MyFoodGRS also helps the organizer to recall or anticipate a group mem-
ber’s preferences (i.e., make reasonable guesses), if she/he does not have this
knowledge, by using demographic and preferred cuisines information that may
be more easily available [4]. MyFoodGRS uses this information in a machine
learning model as predictive features of the group member’s food preferences.
Moreover, group members’ preferences may be incompatible: for instance, it
could be hard to find a place that serves Pizza (preference of a member) and
also Fish (preference of another member). Hence, by utilizing an association
rules component, MyFoodGRS assists the organizer in expanding the already
entered food preferences of the group members and discovering new alternative
preferences of the group members. In summary, we make the following contri-
butions:

– We present a novel version of MyFoodGRS that supports a single group mem-
ber (organizer) in entering/revising group members’ preferences and making
a decision, i.e., selecting a restaurant, on behalf of the group.

– We introduce machine learning solutions that aid the organizer to recall and
anticipate group members’ preferences and resolve issues related to incompat-
ible preferences that hinder the possibility to find an appropriate restaurant
for the group.

– We report the results of an ablation study, aimed at evaluating the supporting
functionalities (i.e., recalling and anticipating group members’ preferences,
and resolving incompatible preferences). The main result indicates that the
designed functionalities help the organizer to make better choices, decreasing
the discrepancy between individuals’ preferences and actual group choice, and
increasing the group members’ evaluation (rating) of the organizer’s choice.

In the rest of the paper, a brief overview of the GRSs state-of-the-art is
provided in Sect. 2, in Sect. 3 we describe the usage of MyFoodGRS in the target
application scenario. Then, Sect. 4 describes the implementation of the preference
management and recommendation functions. The designed user study and its
results are described in Sects. 5 and 6. We conclude the paper by discussing its
limitations and future works in Sect. 7.

1 myfoodgrs.inf.unibz.it:8080.



Decision-Making for a Group 5

2 Related Work and Research Gaps

Recommender Systems (RSs) help their users to find content that meets their
preferences and needs [5]. Group Recommender Systems (GRSs) are RSs that
provide personalized content to a group of people; their main challenge is to
properly aggregate the preferences of the group members, such that the recom-
mendations satisfy everybody in the group [1].

A variety of GRSs have been proposed to address the specific requirements
of the group recommendation task [1,6]. However, we have found that only two,
namely, Intrigue [7] and Rempad [8], are addressing an application scenario simi-
lar to that of MyFoodGRS, as they both support an organizer to make a decision
on behalf of an entire group. Intrigue enables a tour leader to insert group mem-
bers’ information and generate recommendations to satisfy different subgroups.
Rempad supports organizers in selecting multimedia content for reminiscence
therapy sessions. In comparison to Intrigue, which is suggesting a set of points
of interest (POIs), recommending a single restaurant satisfying a wide spectrum
of food preferences is harder, as more constraints must be satisfied. Moreover,
differently from Rempad, in our scenario the organizer has a more limited knowl-
edge of the individual group members’ preferences, hence requires some system
support.

From another point of view, commercial restaurant finders, such as TripAd-
visor, are designed for individuals seeking restaurants for their group, but they
do not explicitly provide support functionalities such that the selected item actu-
ally fits all the group members’ needs and wants. In fact, none of them support
the organizer in facing the two key tasks mentioned in the Introduction, namely,
recalling and anticipating other group members’ preferences and helping the
organizer in dealing with incompatible preferences.

Our approach is motivated by Logue and Smith [4], who introduce age, thin-
ness, sensation seeking, and ethnic background (i.e., the main cuisine of the users
on which they were raised) as predictors of food preferences for adult humans.
They show that by using these features one can predict food preferences of indi-
viduals. They also model patterns of food preferences by establishing relations
between them. For instance, they have found that the tendency to prefer junk
dishes is correlated with a tendency to prefer meat and potatoes, and breakfast
dishes. We have implemented these ideas in machine learning models to support
the organizer to expand the initially entered group members’ preferences.

3 MyFoodGRS Interaction Design

Let’s assume that Jack is arranging a dinner for a group including also Jim and
Frank. The interaction with MyFoodGRS starts in the GROUP tab, where Jack
can customize the system behavior and set up the group (Fig. 1a). Then, he can
enter his and the other group members’ (known) food preferences, i.e., favorite
food categories (Fig. 1b). The preferences of a group member are considered to be
“alternative” ones, i.e., they are expressing OR conditions. The system assigns a
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Fig. 1. Application screenshots

color to each group member (e.g., red to Frank), that always indicates the group
member and his/her preferences in the various system screens.

Jack, the organizer, can also access two preference management function-
alities: one helps Jack to recall Jim or Frank’s preferences and another helps
him to overcome the difficulty of finding a suitable restaurant in case of incom-
patible preferences. Recalling preferences highlights possible preferences of a
group member as soon as he/she is introduced in the system by the organizer,
whereas the incompatible preference suggestion support requires that an initial
set of group members’ preferences have been entered by the organizer. To recall
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a group member’s preferences, Jack can click on “Suggestion based on mem-
ber’s info” and input member information: nationality, gender, age, or preferred
cuisines (Fig. 1e). Suggested preferences for a group member are indicated by
adding a border, of the member’s distinguishing color, around preferences not
yet attributed (hence in green) to the group member (Fig. 1f). Suggestions for
overcoming incompatible preferences are also indicated in a visually similar way.

The organizer (Jack), after having entered some group members’ preferences,
can access the system’s recommendations in the RESTAURANT tab (Fig. 1c),
where restaurants are ranked based on their “Fitness to the group” (see Sect. 4
for the technical details). For a better assessment of the restaurant’s suitability
for the group, clicking on its card (Fig. 1c) displays restaurant details: (a) pop-
ularity of the restaurant in the system; (b) fitness for the group, showing the
predicted group score of the restaurant (see Sect. 4) and detailed information
about the suitability of the restaurant for each group member; (c) similarity
to the groups who bookmarked this restaurant in the past, that is, showing to
what extent other groups who bookmarked this restaurant are similar to the
organizer’s group; (d) TripAdvisor score of the restaurant; and (e) food cate-
gories and dishes diversity on the restaurant menu.

When the organizer reaches the last recommendation in the list that satis-
fies all the group members, if he is not satisfied with any of the recommended
restaurants, is invited to use the two preference management supporting func-
tionalities we mentioned above. Hence, by clicking on the REVISE button, the
organizer is redirected to the GROUP tab, where the two preference management
functionalities are available.

Finally, the organizer can bookmark some restaurants and access them by
using the Bookmark tab. Bookmarked restaurants can be compared side-by-side
and one of them can be finally chosen for the group.

4 Recommendation and Interaction Management

To sort the recommendations, the organizer can select one of the three available
ranking algorithms, while two machine learning models are supporting the orga-
nizer in, recalling and anticipating the other members’ preferences, and dealing
with incompatible preferences.

4.1 Recommendations Ranking

Popularity. The first ranking algorithm is not adapted to the group prefer-
ences and it is based only on the restaurants’ popularity score: how frequently a
restaurant was bookmarked in MyFoodGRS by other groups. Popularity ranking
is used by default when no users’ preferences are entered.

Fitness for the Group. Let qr be the quality score of the restaurant r, which
is the TripAdvisor five star rating, and pr = (r1, r2, . . . , rc) the profile of the
restaurant r: c is the number of food categories and rj = 1 if at least one dish in
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the restaurant menu is in category j (rj = 0 otherwise). Furthermore, let u ∈ G
be a member of the group G, and pu = (u1, u2, . . . , uc) the profile of u: uj = 1 if
category j is preferred by u (uj = 0 otherwise). The predicted satisfaction score
sr,u of restaurant r for u is calculated as follows:

sr,u = max(pr � pu · qr) (1)

where � is the element-wise multiplication of the vectors pu and pr , and max(·)
is the maximum value of the elements in the vector. Hence, u has a non-null
satisfaction when there is at least one dish in the restaurant’s menu that fits u
preferences, and the satisfaction level is equal to the TripAdvisor rating of the
restaurant. Finally, by using the Average Aggregation Strategy [1], the satisfac-
tion score of the group G for the restaurant r is defined as the average of the sr,u
scores of all the users u ∈ G. This average score is then used to rank restaurants
according to their fitness for the group.

Collaborative Based Ranking. In the third ranking algorithm, restaurants
are sorted by a collaborative filtering approach: the score of a restaurant is
proportional to the number of similar groups who bookmarked it. The similarity
of the two groups is estimated by considering the group members’ preferences.
In particular, the similarity between the organizer’s group and a group who
bookmarked the target restaurant is calculated as the Jaccard similarity of the
two groups, where a group is represented by the “OR” of its group members’
profiles pu . Then, the score of the restaurant is calculated as the ratio of (i) the
number of groups who bookmarked the restaurant and have Jaccard similarity
with the organizer’s group greater than a threshold (0.6 in our case), to (ii) the
number of all groups who bookmarked the restaurant.

4.2 Reconstructing Group Members Preferences

For supporting the organizer in recalling or anticipating the other group mem-
bers’ preferences we have implemented a model that, taking into account a group
member’s nationality, gender, age, and preferred cuisines, predicts the member’s
preferred food categories. A cuisine is often linked to a particular culture or
provenance area, and by knowing that a user likes a cuisine, e.g., Italian, one
can predict user’s preferred food categories, e.g., Pasta.

There are two situations in which the organizer may need support to recall
or anticipate group members’ preferences. First, when the organizer does not
know the group member. In this case, the system could only make a generic sug-
gestion, i.e., that the group member may like the most popular food categories.
Conversely, when the organizer has some information about a group member,
such as demographic data or preferred cuisines, then the system can use of a
predictive model.

We have therefore trained a Support Vector Machine (SVM) model which
takes as input nationality, age, gender, and/or preferred cuisines (depending on
the available information), and predicts the top two preferred food categories. We
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employed Scikit-learn’s SVM for training. We have optimized the regularization
term and the kernel with Grid search. The training data is the collection of users’
profiles entered by the subjects that participated in the experimental evaluation.

4.3 Dealing with Incompatible Preferences

When the group members have incompatible preferences, i.e., there is no restau-
rant that offers at least one dish in one of the preferred food categories of each
group member, MyFoodGRS suggests alternative preferences for the group mem-
bers. It is implemented by taking into consideration food preference patterns.
For instance, users who like Pasta often also like Pizza. To this end, we have
used fpgrowth2 [9]. This algorithm extracts the most frequent patterns of food
category preferences, and then, based on the declared user’s preferences, predicts
other possible preferences of the group member.

5 Methodology

We now focus on the evaluation of the usefulness of the two proposed supporting
functionalities: helping the organizer to (i) recall and anticipate the preferences
of the group members, and (ii) deal with incompatible preferences. To this end,
we have conducted a user study, which will be now described, providing details on
the design, i.e., independent and dependent variables, data collection procedure,
and resulting measures. At the end, we will elaborate on the conducted analyses.

The user study was designed to assess whether the two proposed support-
ing functionalities enhance the organizers’ ability to make better decisions. The
“goodness” of a decision is quantified with two constructs, (a) the individual
loss, i.e., how well the group choice aligns with the group members’ individual
preferences [10], and (b) the group score, i.e., how highly the group members rate
the selected option as appropriate for the group. The operationalization of these
constructs will be in detail described below. These constructs are the dependent
variables of our analysis - we measure how good the choice of the organizer is,
depending on the supporting functionalities in the system.

The realization of the independent variables is done with four variants of the
system. Namely, VN does not offer any of the two supporting functionalities. VR

provides support for Recalling preferences, VI provides support for Overcoming
Incompatible preferences, and finally, the variant VRI provides both supporting
functionalities. As an extraneous condition, that can affect the quality of the
organizer’s choice, we have considered the level of information about the group
members available to the organizer. To this end, we have defined three types of
groups: (i) GN - Groups with no information, i.e., only group members’ demo-
graphic information (age, gender, and nationality) is available, (ii) GP - Groups
with partial information, i.e., demographic information and preferred cuisines of
the group members are available, and (iii) GF - Groups with full information,

2 https://rasbt.github.io/mlxtend/user guide/frequent patterns/fpgrowth/.

https://rasbt.github.io/mlxtend/user_guide/frequent_patterns/fpgrowth/
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i.e., demographic information, preferred cuisines, and preferred food categories
are revealed to the organizer. During the experiment stage, we followed the A/B
testing experimental design [11]. We note that for each group, all the group
members played the role of “organizer”, they were provided with one of the
introduced system variants, and they were shown different levels of information
about their fellow group members.

Data Collection Procedure was organized in three stages, Before
Decision-Making, Decision-Making, and After Decision-Making. In the Before
Decision-Making stage, each participant was introduced to the overall proce-
dure with an explanatory movie, and entered personal demographic information
(age, gender, and nationality), preferred food categories, and preferred cuisines.
The system also randomly selected for each user 10 restaurants such that each
restaurant had at least one of the user’s food preferences in their menu, and
asked the users to rate them based on their preferences.

After all the involved users had performed the Before Decision-Making stage,
the system automatically constructed groups of different sizes (containing from
2 to 5 members). Then, started the Decision-Making stage where each group
member was asked to independently interact with a variant of the system and to
play the role of the organizer of the group. Note that a user was often assigned
to more than one group. In this stage, the system also showed different levels
of information about other group members to the organizer, depending on the
group type to which a particular user was assigned. The task for the organizer
was: Imagine that you are responsible for finding a proper restaurant for a group
of people. This is a group of people that you might or might not know. Based on
the information about the group members provided in the system, and with the
help of the system’s functionalities, your task is to select one restaurant that you
believe will make the group (all group members) happy. In parallel, all the other
group members performed the same procedure. This stage was completed when
all the organizers selected a restaurant for their group.

In the After Decision-Making stage, the restaurants selected by the organizers
were evaluated and rated by their fellow group members. Firstly, they rated each
restaurant selected by an organiser of their group, if that was not already rated
in the first stage (where they already provided their individual ratings for 10
restaurants). Then, they provided a different type of rating to these restaurants,
which is called group score: considering how appropriate the restaurants were
for the entire group, i.e., by taking into consideration the preferences of all the
group members.

The participants were faculty members of the Free University of Bozen-
Bolzano and bachelor students at the University of Sarajevo. Altogether, 95 par-
ticipants were involved, and 60 groups were generated: each user participated in
two groups and very few in three groups. However, not all the participants com-
pleted all the initiated evaluation sessions (195) in their groups, and we obtained
153 evaluations (26 users completed one evaluation, 53 two evaluations, and 7
three evaluations). In each evaluation, a user rated the choices made by the
other group members when they acted as organizers, and overall we collected
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492 ratings and group scores for restaurants chosen by group members acting
as organizers. Participants were from 11 countries, mainly Bosnia, Italy, and
Iran. 54% are males and 46% females, with an average age of 21. The minimum
number of organizer’s choice ratings/group-scores that the combination, i.e., the
variant of the system and group type (altogether 12 combinations), received was
25, the maximum was 56, with the mean of 41.

Measures represent the concepts over which we hypothesize to see the effects
of the previously defined independent variables. More precisely, we are interested
in how the two proposed supporting functionalities influence the “goodness” of
the organizer’s choice, given the different levels of information availability. The
two concepts that measure the “goodness” of the organizer’s choice are individual
loss and group score. Individual loss quantifies the difference between the maxi-
mum rating an individual would give to the best restaurant that he/she would
have selected for themselves and the rating that the user gave to a restaurant
that the organizer in his/her group selected. Secondly, we consider the already
defined group score: the group member’s rating for an organizer’s choice, con-
sidering the preferences of the other group members.

Analyses. In order to evaluate the effectiveness of the two proposed supporting
functionalities in terms of the organizer’s choice quality, the Cumulative Link
Model (CLM) [12] (also known as two-way ordinal regression, or proportional
odds model [13]) with the help of R package ordinal [14,15] was used. This
analysis is the most similar to the factorial (two-way) ANOVA [16,17], which
is suitable when there is more than one independent, categorical variable, and
the goal is to measure the effect of each variable as well as their interaction on
a continuous dependent variable. However, in our case, the dependent variables
are ordinal (not continuous), i.e., individual loss takes integer values from 0 to 4
(lower is better), and group score takes also integer values from 1 to 5 (higher is
better), and for both, order of values is relevant. To this end, factorial ANOVA
was not a suitable choice, and the CLM was instead utilized. The significant
results are interpreted as “there is a significant effect of the independent variable
on the dependent variable”. The assumption that CLM needs to meet in order
to be applicable for the data is the proportional odds assumption [18], which in
our case was not violated.

6 Results

The output of the CLM is shown in Table 1, and indicates that the system
variant has a significant effect on individual loss as well as on group score:
there are differences in the quality of the organizer’s choice with respect to
different variants of the system. Conversely, no significant effects were found for
the group type (i.e., the level of information about the group members that was
provided to the organizer), nor the interaction effect of the two independent
variables. Therefore, we hypothesize that depending on the group type, different
system variants provided different levels of support, however leading to the same
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quality levels of the organiser’s choice. Nevertheless, both models are significant,
indicating that their predictive power is significantly better than that of models
using only intercept values.

Table 1. Cumulative link model output

Individual Loss Group Score

Df χ2 p-value χ2 p-value

system variant 2 17.579 0.000 9.673 0.021

group type 3 0.376 0.828 1.673 0.433

interaction effect 6 4.205 0.648 10.020 0.123

Model 22.41 0.021 21.583 0.027

Next, since we have four variants of the system, we were interested in which
variants actually excel in terms of the two dependent variables. Since the level of
available information did not play a role in the quality of the organizer’s choice,
we proceeded with a simpler analysis of variance for an ordinal (rank) variable,
i.e., the Kruskal-Wallis test and the post-hoc Dunn test.

Kruskal-Wallis test indicates significant differences between the four system
variants, for individual loss with p-value of 0.000, as well as for the group score
variable with p-value of 0.019 (which was expected given the previously presented
results). The results of the Dunn test are provided in Table 2 (the reported p-
values are adjusted for multiple comparisons using the Bonferoni correction [19].
The table only shows significant differences due to the page limit. It is found that
individual loss is lower and group score is higher when the organizer’s choice was
made within the variant that provides support for both recalling/anticipating
and dealing with incompatible preferences, in comparison to the organizer’s
choices made within the variant with no supporting functionalities, and the
variant which only provided support for recalling group members’ preferences.
Furthermore, the individual loss was significantly lower for the organizer’s choice
when the support for incompatible preferences was provided in comparison to
when support for recalling preferences was given. Here, no significant differences
were observed for the group score. These differences are also visualized in Fig. 2.

Table 2. Dunn test results

Individual Loss Group Score

Comparison Z-value p-value Z-value p-value

VI to VR −3.077 0.006 0.925 0.532

VN to VRI 2.590 0.0191 −2.481 0.039

VR to VRI 3.517 0.002 −3.029 0.014
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Fig. 2. Differences in mean values of individual loss and group score over system vari-
ants (for individual loss, lower is better, and for group score, higher is better)

7 Conclusion and Future Work

We have here presented MyFoodGRS; it assists a group member (organizer) to
choose a restaurant on behalf of the entire group. We have evaluated two sup-
porting functionalities: recalling and anticipating group members’ preferences,
and dealing with possibly incompatible preferences within the group. The first
one utilizes a machine learning model that predicts the most probable member’s
individual preferences based on available demographics or preferred cuisine data.
The second one makes use of association rule mining to extend the preferences
of a group member entered by the organizer. In our ablation analysis, we found
that the variant offering both supporting functionalities resulted in significantly
better choices, i.e., choices for which individual loss of group members is signifi-
cantly lower, and their rating for the choice is significantly higher, in comparison
to choices made with variants of the system that do not provide these func-
tionalities. Moreover, the variant that only provides support for recalling and
anticipating group members’ preferences did not result in significantly better
choices.

We would like to highlight some of the limitations of this study. First of all,
we acknowledge that the number of food categories that we used (only 10) is
a limiting factor in fully expressing food related preferences. Additionally, our
participants were mostly bachelor students and may not be representative of
real-world users. Furthermore, we expected to observe certain differences in the
usefulness of the proposed supporting functionalities in relation to the level of
available information about the group members, but this was not the case, and in
order to better understand this, additional analysis, with an extended data sam-
ple is necessary. We speculate, that the recalling functionality may have not been
effective for at least three reasons. First, because of a sub-optimal machine learn-
ing model that we have used and the limited training data. Secondly, because
of the low variability of the users’ demographics in our data sample, as most
of the participants are from Bosnia and of similar age. Third, the usefulness of
the proposed functionality may have been reduced by the small number of food
categories.

We acknowledge as well that randomly formed groups do not represent typical
groups, which tend to be composed by more similar individuals. As part of our
future work, we aim to conduct a larger experiment with established groups.
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This new experiment is also intended to be a between-subjects study, which
requires more data samples but is considered as more reliable.
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Abstract. Destination positioning refers to destinations identifying their most
distinct attributes and focusing on these in their marketing activities in order to
distinguish themselves from competitors, develop a brand identity and highlight
uniqueness. In this paper, we consider 9 European capitals and analyse their visual
marketing on Instagram to identify how truly distinct their destinations are being
presented online. By comparing between them as well as comparing to the per-
ceived destination image measured from visitor photos on the same platform, we
present a methodology for identifying each destinations distinct attributes and
measuring how well DMOs are positioning themselves with respect to competing
destinations, with recommendations for improving their positioning.

Keywords: Destination Marketing · Content Marketing · Digital Marketing ·
Positioning · Destination Brand · Destination Image · Visual Classification

1 Introduction

Destination marketing in the 21st century has been marked by the emergence of new dig-
ital channels, visual content overtaking text as the marketing medium, and the attention
shift of the target audience from DMO’s own content to user-generated content (UGC).
Marketers, whose goals remain to develop a successful brand identity and differentiate
themselves from their competitors through positioning, face an increasingly complex
situation in determining the optimal content marketing strategy, because (a) the dom-
inant image of a destination among consumers is being determined by UGC which is
outside of their (direct) control, and (b) that destination image is being communicated
through non-textual media such as visitor photos and videos which require a distinct
analysis approach compared to text. Tourism marketing has always been highly visual
since imagery can best invoke the experience of visiting the destination for consumers.
First the Web and then social networks has increased the scale and the reach of visual
marketing content, as well as introducing a new and more significant determinant of
destination image for a global audience which is UGC – the photos and videos visitors
themselves post online.Whereas stakeholders, e.g. DMOs, have longmade use of textual
analytics to understand how their destinations are being presented online (whether in the
news, in reviews on travel websites or in posts on social networks), the content of purely
visual media could not be easily included in marketing analysis as accurate descriptions
were largely only feasible through manual, expert annotation which could not scale up.
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Computer-assisted understanding of the content of images and videos has long been a
challenging research area due to the complexity of defining to a computer what is “seen”
in the image. However, in just the last few years, the combination of deep learning
(complex neural network architectures) and huge scale media collections for training
(e.g. crawled from the Web) has led to a paradigm shift in the capability of so-called
computer vision systems, including (in our case) the field of visual classification (i.e.
labelling a media item with the correct concept from some controlled vocabulary of
concepts). Accuracy on the ImageNet dataset (a benchmark in the computer vision
community, with 1000 visual concepts) has jumped from 63.3% (AlexNet in 2013) to
91.1% (BASIC-L in 2023) while Web platforms host models and make them accessible
to anyone via APIs (HuggingFace.co reports 5270 models for image classification at the
time of writing). The advances in computer visionmean that tourismmarketers now have
access to AI-based systems that can automatically classify tourist photography and use
this classification in gaining a deeper understanding of what visitors give particular focus
to when at their destination. Digital marketing online, especially on social networks, is
highly competitive as consumers are overwhelmed by information and can switch easily
between sources. Marketers could benefit from the new insights image classification can
offer them, especially comparing how their destination and its competitors are being
presented visually, how that user-driven presentation compares to their targeted content
marketing, and where, if at all, their destination is differentiating itself from the others
in the global online marketplace. However, this requires a visual classification which
is provably accurate in the domain of destination image measurement, an approach
to collect and classify large sets of images as well as a methodology to represent the
resulting classification in a form for marketing analysis. The contribution of this paper
is the visual classification model, evaluated against a specifically prepared ground truth
data set and provably accurate for destination image, as well as the methodology for
compositional data analysis (CoDa) of the resulting classifications as a representation
of a destination’s visual brand.

The rest of this paper continues with the current state of the art in the domain of
tourism (marketing) and image classification (Sect. 2). We then present the concept
of “visual destination brand”, explain it in the context of destination marketing and
how it can be measured through image classification (Sect. 3). Then we introduce our
experiment for acquiring the visual destination brand of 9 European cities, both projected
(DMO) and perceived (user) (Sect. 4). The extracted brands are compared in Sect. 5 with
a focus on identifying significant variations within and between destinations. Finally,
Sect. 6 concludes with lessons learnt for tourism marketing from our experiment.

2 State of the Art

There has been a lack of studies regarding the role of visual content in destination mar-
keting [1], particularly with respect to branding and positioning, two key aspects of a
marketing content strategy. While tourist photography has long been seen as a valuable
source of insights into what visitors focus on at a destination (which in turn acts as an
indicator of what is most appealing to visitors), researchers had to manually classify
photos, following self-determined classification vocabularies, either alone (in the role of
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experts) or through solicitation from the people who took the photos. This method could
not scale up to handle the amount of online visual content available for any destination.
Past work focused on the use of photography in the measurement of destination image,
which is defined as “beliefs, ideas and impressions that a person has of a destination” [2].
Researchers agree on one component of destination image being the cognitive, which
relates to the attributes that the consumer thinks of (or visualises) when they think of the
destination – those with external, tangible representations may also be called functional
[3]. While there is discussion about the other parts such as affective and conative, and
that the holistic measurement of destination image requires combining all of the com-
ponents, it has been studied that the other components are themselves influenced from
the cognitive component [4]. The use of (user and/or DMO) photography to determine
destination image is seen as valid since “both organic and induced secondary sources of
information… significantly influences the cognitive component” [4]. Destination image
is increasingly being formed through online visuals [5], and photos on social media are
a valid source of consumer’s image [6]. UGC photos are the materialisation of what a
visitor deems as important, even iconic, at a destination [7], and thus a means to recon-
struct the destination image [8]. The cognitive component would be measured as a set of
(visually identifiable) destination attributes and an individual destination represented by
the analysis of the frequency, co-occurrence, clustering etc. of the aggregated attributes
of a dataset [9].

The destination image is typically seen as synonymous with or similar to destination
brand, which is the application of a branding strategy to market a tourism destination.
Branding actions by the brand owner can be called brand identity, e.g. “a unique set
of brand associations that the brand strategist aspires to create or maintain” [10]. On
the other hand, brand image can be defined as “perceptions about a place as reflected
by the brand associations held in tourist memory” [11]. The key characteristic of a
successful branding is uniqueness, i.e. the branded concept, such as a tourismdestination,
is differentiated in the minds of consumers from competing concepts, which gives it an
USP for consumers to choose it in place of any other option at the time of purchase. A
key methodology for branding is positioning, which is about “about identifying the key
characteristics that visitors had in mind [when choosing the destination] and reinforcing
these” [12]. Positioning is seen as a source of competitive advantage [13]. For positioning
to be effective, the range of differentiated characteristics should be limited [14]. Visual
content forms part of the destination branding [15]. Perceptions of the destination brand
value play a major role in boosting tourism to the destination [16].

With the emergence of deep learning-based advances in computer vision, e-tourism
research has considered the use of pre-trained AI models in classifying larger scales
of tourism photography and using this classification for analysis [1]. Generally, the
same approaches have been followed, just with larger image sets, e.g. deriving the per-
ceived destination image of a place through publicly available social media (e.g. Beijing
[17]; Hong Kong [18]; Seoul [19]). Research has shifted from initially using Flickr to
Instagram and TikTok, both highly visual social networks (e.g. [20, 21]).

Measurement of destination image and/or brand is significant for marketers as a
favourable image or brand is seen as positively influencing intention to visit [22] and
WoM recommendation [23]. Social networks are a valid source of data as they act as
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one of the major channels today to influence consumers’ brand perceptions [23]. Studies
have demonstrated a relationship between UGC and destination brand [24]. Both DMO
and UGC communication were analysed, and the latter was found to have a stronger
positive influence on the destination image [25]. In marketing, it is generally accepted
that the closer the perceived and projected destination images are, the better. Therefore,
marketers seek to match the images [26]. Destination marketers want to know if their
projected brand has been incorporated into consumer’s perceived images [27].

A major shortcoming of past tourism research using AI-based image classification
for destination image measurement has been that the researchers have used the classifier
directly in its available state rather than fine-tuning it for the tourism context. The model
training has used broad, generic, large scale image datasets for classification into an
equally broad, generic, object- or scene-focused classification scheme. For example,
most off-the-shelf AI models for image classification are available pre-trained with
ImageNet (1000 labels), as this dataset acts as the standard benchmark for accuracy in
the computer vision community. However, the resulting models annotate photos just as
the training data was annotated, which was not for the purpose of destination image
measurement, and hence may focus on less relevant labels (e.g., a touristic photo in the
Sahara is highlighting the presence of desert, but ImageNet models will label the camel
which focuses rather on the attribute of animals. In fact, ImageNet has no label for desert
so no desert photo would be labelled as such). Two studies on the accuracy of ImageNet-
based classifiers showed that the results for destination image measurement were much
less accurate than the reported benchmark [19, 28]. Off-the-shelf models are used to
label thousands of photos, leading to a post-classification clustering step to reduce the
broadly distributed results into a smaller number of categories, which however proves
non-deterministic (changes in the clustering approach will lead to different clusters; data
from other destinations will produce distinct clusters that can not be compared across
destinations). As we will introduce in the next section, this is why we decided to fine
tune a state of the art model specifically on destination visual attributes.

3 Visual Destination Brand

This paper makes use of the concept of visual destination brand. This term is coined
by the authors to refer to the projected brand identity or the perceived brand image
(depending on the source analysed), as a factor of the content of the photos posted
online and shared publicly by visitors to a destination. Given the limitations in previous
work discussed in the previous section, the authors have implemented their own visual
classifier which has been demonstrated to be accurate in destination imagemeasurement.
The currently available model (bit.ly/destinationclassifier) uses the Vision Transformer
architecture which is regarded as state of the art in computer vision. The model was
fine tuned with a training dataset of 4,949 tourism photos found via Google Images. To
independently test its accuracy without the risk of overfitting (reusing the data the model
was trained on), the authors additionally created a “ground truth” dataset made up of 100
photos per attribute acquired via hashtags from the YFCC100M dataset (openly avail-
able photography fromFlickr), scoring 94% for top-1 accuracy (bit.ly/visualdestination).
Full details have been provided in [34]. As there is no single, unique correct list of des-
tination attributes for analysis of destination image [29], we determined an appropriate
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classification scheme by surveying the attributes identified by the most cited (i.e. most
authoritative) papers which developed lists through either expert interview or consumer
surveys, particularly [4] who referred to the earlier works and aimed to list “all factors
influencing image assessments”, as well as [9] where the attribute list was specifically
developed for the task of photo classification (so e.g. visually distinguishable attributes
were important). Table 1 shows our attribute list (rightmost column) which are aligned
with all attributes previously determined as relevant.

Table 1. Visual destination attributes of our classifier, aligned to past work.

The classification of an image dataset by the classifier results in a set of frequencies
for each attribute and conversely a ratio of how present each attribute is in the dataset
(i.e. frequency of occurrence/total number of images classified). A ratio is preferred
to absolute frequency as results may be compared between classifications which were
produced from a different number of input images. In our previous work, our intuition
was to model the set of ratios as a multidimensional vector, as then we could analyse
and visualise results in the same manner as “embeddings” are handled as outputs of AI
models, e.g. cosine distance is used as the measure for closeness rather than Euclidean.
In this work, we reflect that these vectors are also compositional data since they express
information about the relative importance of many parts to a whole. The characteristic
of compositional data is that it sums to a constant, and any change in any one value
within the composition (the vector, in our case) must have an equal and opposite change
on another value. As such, Compositional Data Analysis (CoDa) is the right statistical
approach to this data [30]. The vectors are transformed to centered logarithms of ratios
and then CoDa-specific approaches may be used to quantify differences between the
compositions, e.g. between projected and perceived destination images [31]. In the rest
of this paper, we extract visual destination brand vectors for 9 European capitals using
our visual classifier and show how compositional data analysis can be employed to
identify the relative differences between how those cities are presented visually online,
both by content marketers (DMOs) as well as by visitors (UGC).
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4 Experiment

Following the theory of destination positioning, destinationmarketers should identify the
most significant attributes of the destination (as seen by potential visitors), compare these
with their competitors, and focus only on those which genuinely distinguish them. Our
experiment will show how this can be done using visual destination brand vectors and
compositional data analysis. The vectors will be constructed from the classification of
image datasets extracted from Instagram.We consider Instagram as a valid source since it
is a leading visual-centric social network for destination marketing which contributes to
the co-creation of destination brand [32]. It is more recently used in tourism research as a
source of destination imagemeasurement (e.g. [21]).Besides identificationof differences
between city images amongDMOorUGC sources, wewill also compare both (projected
vs perceived image) as managers can use the incongruence between them to improve
their promotion of the destination [31].

We identified the ten most visited European capital cities (based on Eurostat data
for the year 2019 to exclude pandemic related outliers, number of nights spent in tourist
accommodation): Paris, Budapest, Rome, Madrid, Berlin, Vienna, Stockholm, Prague,
Lisbon and Athens. We believe it is valid to compare directly between these cities as
they largely market to the same target audience: city travellers visiting or in Europe. As
many of these travellers will plan travels between different cities in the same trip (or
on different trips), the European cities compete directly with one another for traveller
choice (“intention to visit”). We acknowledge that there are always other factors that
influence the final destination selection (e.g. price and accessibility) but our choice of
the most popular European cities means that costs both to get to the city and to be in the
city can be very similar for tourists and all of our chosen destinations are similarly well
connected internationally in transportation networks.

The resulting datasets are as follows,with an indication ofwhichDMOaccount/UGC
hashtag was used for collection (the official city tourism site was found via Google and
the Instagram link followed; the recommended tourism hashtag is usually given in their
Instagram account bio) and how many photos were acquired within the calendar year
2023 (we use the Python library Instaloader. Please note the image files were used
exclusively for this research and deleted afterwards). We had to remove Prague from the
list of cities for two reasons: the Prague DMO account @cityofprague posts content the
least regularly of all the consideredDMOaccounts, meaning that the DMOphoto dataset
would have been smaller than the rest; also the Prague DMO is alone in our sample in
not promoting a related destination tourism hashtag so we would have to choose from
user’s own selected hashtags, fromwhich #cityofprague seemed to be popular for visitor
photography but also lower scale than the hashtags of the other cities. So in the end we
will compare these 9 popular European cities (Table 2).

We use the datasets to measure the respective visual destination brand by labelling
each photo in the dataset with one of our 18 visual destination attributes (using our visual
classifier implementation). For each dataset, a vector is constructed by taking for each
attribute the number of photos in the dataset labelled by that attribute divided by the
total number of photos in the dataset, then mapping each attribute value to one feature
(or dimension) in the vector. Since these vectors represent compositional data (the sum
of all of the values in the vector is constrained to a constant value - since they are ratios
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Table 2. Photo datasets collected from Instagram.

Destination DMO account Photos UGC hashtag Photos

Athens @thisisathens 329 #thisisathens 2070

Berlin @visitberlin 334 #visitberlin 1187

Budapest @visitbudapest_official 566 #visitbudapest 1594

Lisbon @visit_lisboa 348 #visitlisboa 1260

Madrid @visita_madrid 496 #visitmadrid 2791

Paris @parisjetaime 140 #parisjetaime 1432

Rome @turismoromaweb 467 #visitrome 623

Stockholm @visitstockholm 232 #visitstockholm 717

Vienna @viennatouristboard 565 #viennanow 684

in our case all vectors sum to 1), we follow the approach in compositional data analysis
to convert them to centred logarithms of ratios [33], which has the effect of removing
the sum constraint, introduces linearity in the differences between values, and makes the
data applicable to standard statistical techniques. Once we have determined the centred
log-ratio vectors for the visual destination brands, we can apply statistical methods and
data visualisations to test for:

(a) Destination positioning – how distinct is the projected image by DMOmarketing of
each destination from the other European capital cities?

(b) Alignment to perceived image – how aligned is the projected image by DMO mar-
keting of a destination to the perceived image of that destination as reflected in UGC
photography by visitors?

5 Results and Interpretation

We cluster the DMO vectors according to cosine distance from one another, so that we
can identify which cities position themselves through their DMO-driven marketing in
a manner visually similar to others and, as the corollary, which cities if any already
demonstrate successful destination positioning (offering a marketed image of the city
which is distinct from the others). Cosine distance is used instead of Euclidean as we
want to consider similarly significant attributes as closer than similarly insignificant
attributes (i.e. (3.2, 3.5) should be closer than (0.9, 1.2) whereas it would be the same
in Euclidean distance). We use k-means clustering, normalise the vectors and choose
the optimal number of clusters using the Calinski index (a metric which is optimal for
compositional data) for values between 2 and 6 (we do not want to spread clusters too
thin, so use 2/3 of the total number of data points as a max value). The Calinski index
value indicates optimally 6 clusters for 9 cities, suggesting that theDMO’s do distinguish
their destinations visually in their content marketing. Budapest and Rome are clustered
together (cluster 0), Athens and Paris as well (cluster 2), and a third cluster pairs Berlin
and Stockholm (cluster 3). Madrid (cluster 1), Lisbon (cluster 4) and Vienna (cluster 5)
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are all individual clusters, suggesting greater distinctiveness in the distribution of visual
attributes in their (Instagram) content marketing.

We compare the geometric means of the values of the attributes for all the cities’
visual destination brands in each cluster in order to interpret the visual meaning of
each cluster (which attributes are relatively more present in each). Figure 1 shows a
geometric bar plot for the six clusters, which highlights the relative differences between
them across the 18 attributes. It visualises the variation of the attribute values from the
geometric mean for the attribute values over all of the data therefore highlighting those
values which are relatively higher or lower than the rest. We include in our calculation a
weighted mean, which reduces the variation calculated for attributes which are overall
less significant as part of the branding (e.g. while 10% is double 5% and 30% is equally
double 15%, the latter is clearly more significant for the branding). Cluster 0 cities
(Budapest, Rome) show relatively more entertainment and monument content. Cluster
1 (Madrid) has relatively much more shops & markets content and much less water
content (i.e. lakes, seas) than the others. Cluster 2 (Athens, Paris) proves to be the
brands which are closest to the overall mean, suggesting they may not stick out from
the other destination marketing. Cluster 3 (Berlin, Stockholm) are brands which show
relatively more modern buildings and trees. Cluster 4 (Lisbon) and cluster 5 (Vienna)
show the most relative variation in attributes in their marketing. Lisbon highlights more
than other destinations animals, beach, landscape andwater; Vienna is highlightingmore
its historical buildings, gastronomy and museums.

Fig. 1. Geometric bar plot of the 6 city clusters comparing the visual attributes.

We have noted that how the DMO markets the city may not align with what visi-
tors actually attach importance to in their visit. We make the informal assumption that
the photos visitors choose to post to a social network such as Instagram are knowingly
selected out of a much larger set of options, where the purpose of selection may be to
show the destination to their friends and followers, but also there can be the intention that
their public photos will be seen broadly and globally. The latter is much more the case
with those who deliberately use the tourism-related hashtag to acquire more visibility,
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as is the case with our UGC datasets. This assumption is based on our own usage of
Instagram while travelling as well as observation of friends and family. As a result, we
may assume that the set of UGC photos posted of the city by visitors using the tourism
hashtag reflect a curated set of visual attributes of the city that they have deemed of
significance (for themselves, and to others). Through the centring of the log-ratios in
the visual destination brand vectors, which means subtracting the geometric mean of
the vector values (as a measure of central tendency) from each individual value, positive
values already indicate the attributes which are relatively more present in the visual
destination brand than the others and as a logarithmic function, the extent of positive
value does correlate with relatively more significance of the attribute in the photos over
the dataset. Therefore, we can compare the DMO and UGC vectors of each city to
identify where incongruence occurs, which can indicate where DMOs overemphasize
an attribute which is comparably less significant to visitors or where DMOs need to
emphasize more strongly an attribute which is found to have greater significance among
visitors to that destination. We measure the Aitchison distance between both vectors to
assess the similarity in direction (distribution of features), Fisher’s exact test pairwise on
the features of both vectors (to find significance in variation between the same feature)
and a geometric mean bar plot of both vectors to visualise where the vectors vary most
from each other. Due to space, Table 3 is restricted to reporting for each city the Aitchi-
son distance between the vectors, and the visual attributes which show significance in
difference, as indicated by the centred log-ratio value – the higher the positive value, the
more significantly present:

Table 3. Attributes with significant differences between DMO and UGC branding.

City Distance Significant att. DMO log-ratio UGC log-ratio

Athens 0.78 shops markets 1.9 0.77

Berlin 1.53 Gastronomy
plants flowers
shops markets

0.75
2.7
−0.62

2.12
0.8
1.27

Budapest 2.1 Entertainment
plants flowers

1.62
1.29

0.27
0.02

Lisbon 2.07 landscape 2.98 1.47

Madrid 1.14 shops markets 3.35 1.38

Paris 2.82 Accommodation
entertainment

−7.39
2.35

0.08
−0.2

Rome 2.72 Gastronomy
museum

0.84
1.76

2.64
3.1

Stockholm 2.1 Accommodation
entertainment

−1.62
1.46

0.87
−0.29

Vienna 1.34 Museum
roads traffic

3.19
0.6

1.07
1.48
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Athens’DMOmarketing aligns closest to theUGCphotography from the destination,
whereas it is Paris and Rome which show the most incongruence between projected and
perceived images. Focusing on attributes which show relatively more importance to
visitors in UGC content than in the DMO marketing (i.e. higher positive value), we can
identify “gastronomy” and “shops markets” in Berlin, “gastronomy” and “museum” in
Rome as well as “roads traffic” in Vienna as attributes DMOs should focusmore strongly
on presenting in their content marketing as they resonate with visitors.

Finally, we provide an interpretation of this data for the purposes of destination
brand management. DMOs want to provide a consistently distinct visual communica-
tion about their destination through the strategy of positioning to successfully form a
destination brand with the consumers. We have seen that European city marketing does
lead to distinct positioning of their destinations as a visual brand, with Madrid promot-
ing comparatively more its shopping offer, Berlin and Stockholm modern buildings and
trees, Lisbon shows more animals, beach, landscape and water, and Vienna focuses on
historical buildings, gastronomy and museums. In as far as this branding is aligned with
what visitors find to be significant to visit at the destination, marketers believe this brand-
ing activity maximises consumer intention to visit as well as other success metrics like
intention to recommend (including eWOM). We found that DMO and UGC visual des-
tination brands were often aligned, which is perhaps to be expected (DMOs repost some
of the UGC content and visitors photograph aspects they consider significant, which also
may come from the projected image by the DMO). However, some attributes were more
strongly present in UGC content which suggests that DMOs could incorporate more of
those visual aspects in their content marketing strategy, such as the gastronomic offer
in Berlin and Rome, shopping in Berlin, museums in Rome and roads/traffic (i.e. street
scenes, the red and white trams) in Vienna.

6 Conclusions

In this paper, we have shown how a visual destination brand can be extracted and anal-
ysed to better understand how destinations are being presented in terms of their visual
attributes. While studies have shown that images and videos is increasingly becom-
ing more determinant for consumer’s image of a destination, tourism research lacks
shared methodologies and approaches for measuring and processing those inputs as part
of a destination branding strategy. We presented our approach which is based on an
image classifier specifically fine tuned for destination visual attributes to measure the
destination brand, the brand representation as a multidimensional vector and the use
of compositional data analysis to cluster and compare vectors. Unlike previous work
where we had looked at very distinct destinations (e.g. Maldives and New York), this
time we chose 9 European cities which market themselves to a similar target audience.
We found that their DMO marketing does position each destination differently, with
Madrid, Lisbon and Vienna being the most distinct due to relatively more content high-
lighting different attributes of each destination. DMOs also seek to align projected with
perceived image, with a number of cities (Berlin, Rome and Vienna) having opportu-
nities to still strengthen their branding with attributes that are found to be significant
to their visitors. The same approach may be applied to any destination(s). Future work
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would be to validate the set of visual attributes with visitors (do they align with how
people make mental associations with a destination), compare the automatic labelling of
the classifier with human annotators’ decisions, as well as correlate the extracted vectors
with quantifiable destination metrics which, at the end, is the most important outcome
for any destination marketer: e.g., which visual destination brand leads to more visitors?
Such experiments are much more difficult as one can not easily separate out all the other
factors which might influence a dependent variable such as visitor numbers. However,
the means to (accurately) extract a visual destination brand and represent it in a manner
viable for statistical analysis is an important first step and will hopefully support fur-
ther research on understanding visual brand and its relevance to tourism research and
marketing.
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Abstract. Topic modeling is a popular method in tourism data analysis. Many
authors have applied various approaches to summarize the main themes of travel
blogs, reviews, video diaries, and similar media. One common shortcoming of
these methods is their severe limitation in working with short documents, such
as blog readers’ feedback (reactions). In the past few years, a new crop of large
languagemodels (LLMs), such as ChatGPT, has become available for researchers.
We investigate LLMcapability in extracting themain themes of viewers’ reactions
to popular videos of a rural China destination that explores the cultural, technolog-
ical, and natural heritage of the countryside. We compare the extracted topics and
model accuracy with the results of the traditional Latent Dirichlet Allocation app-
roach. Overall, LLM results are more accurate, specific, and better at separating
discussion topics.

Keywords: Large Language Model (LLM) · GPT-3 · topic modeling · social
media

1 Introduction

The history of automated annotation of textual documents starts from the 1960s when
Borko and Bernick [1] applied exploratory factor analysis to unsupervised classification
of scientific publication abstracts. Nowadays, dozens ofmodels have been developed and
applied to extract topics from a texts [2, 3]. In tourism and social sciences in general, the
most popular approach [4] is Latent Dirichlet Allocation (LDA) developed by Blei [5].
Meanwhile, LDA has important restrictions, which are usually ignored by authors. First,
LDA relies on discerning parameters of the document-topic and topic-word distributions,
which necessitates the presence of documents of ample length to effectively encapsulate
a diversified amalgamation of topics. Second, the LDA algorithmmandates a substantial
corpus of textual data to ensure precise estimation of the underlying topic distributions.
Lastly, the discordant or extraneous documents within the corpus, which are common
in social media, negatively impact the quality of the inferred topics. Even when all
these assumptions are met, LDA topic models are criticized for inherent instability and
challenges in defining the “optimal” number of target topics.

In the past few years, a new crop of large language model (LLM) such as Google’s
BERT [6] has become increasingly popular, owing the success to their ability to cap-
ture the context instead of considering document words in isolation. In tourism domain,
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TourBERT topic model was pre-trained on tourist reviews, descriptions of tourist ser-
vices, attractions and sights [7], though we are not aware of any publication in tourism
journals that would utilize it.

The explosive development of the LLM field, which drew public attention after a
ChatGPT became freely available over a web-based interface, has led to exploration
of LLM topic extraction capabilities following a set of instructions (prompts). A new
discipline known as prompt engineering explores LLM ability to learn new tasks from
examples provided as an input (prompts). The key concepts of prompt engineering are
the precise setting of the context such as providing relevant facts; providing elaborate
instructions; conditioning LLM behavior by, e.g., providing examples; controlling for
data biases; iterative refinement of LLM responses; and, finally, result validating [8, 9].

Emerging studies hint at ability of using LLMprompt engineering for topicmodeling
[10–12]. In this respect, LLMs have numerous advantages over previous generation of
topic models such as leveraging general knowledge obtained in the pre-training process
to infer the comments’ topics, even when the data is incomplete or ambiguous; ability to
infer the topic of short comments by transferring knowledge from similar domains; and
robustness to noise in the data. They can handle misspellings, grammatical errors, and
inconsistent punctuation, which are common in noisy documents, by capitalizing on the
surrounding context and their understanding of language patterns [8, 9].

This paper is the first to the best of our knowledge attempt to apply an LLM (GPT-
3) to extraction of topics from a set of online feedbacks (reactions) of blog readers. A
typical reaction is short (one sentence) and noisy (contains cultural references, slang,
and typos), which makes topic extractions with traditional methods challenging. We
compare extracted topics with results of traditional LDA model trained on the same
dataset.

2 Data and Methodology

The specific setting are online reviews of a famous Chinese social media influencer
Li Ziqi who holds a Guinness World Record for the “most subscribers for a Chinese
language channel on YouTube”. The focus of Li Ziqi’s videos is on rural China; their
depiction of simple yet beautiful traditional way of life evidently impacts potential
touristswishing to “visit LIZIQI’Sworld”.We collected allWeibo andYoutube reactions
to four most popular Li Ziqi’s videos reflective of her area of interest: Rural way of
life; Traditional self-made culture; Food and cooking; and Input of China to the world
civilization. The collected data was cleaned, and short reactions (lesser than three words)
were removed. In total, 1,852 reactions in English language were collected on Youtube.
OnWeibo, 2,980 reactions in simplified Chinese were collected and translated to English
with Google translate. The quality of translation was verified by a native speaker.

Collected data was then processed in batches of circa 2,000 words to fit GPT-3 limits
using the following prompt: “Find the most common and prominent topics covered in
the {text}. For each topic that you find print the number of occurrences of this topic.”
Here, {text} represents a block of reactions. Identified topics were then merged using
GPT-3, resulting in 18 major topics. Finally, the reactions were mapped back to the
topics following prompt engineering best practices (abridged):
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• goal = “match review to the best fitting review topic from a list of topics”
• steps = “1. Break the list of reviews onto separate reviews; 2. For each review find

two best matching review topics from the list of review topics separated by the ‘;’
sign; 3. When there are no well-matching topics, assume that the topic is ‘Other’; 4.
Print the review followed by the best matching topics”

• actAs = “a classifier assigning a class label to a data input”
• format = “a table with reviews in the first column …”
• prompt= “Your goal is to {goal}, acting as {actAs}. To achieve this, take a systematic

approach by: {steps}. Present your response in markdown format, following the
structure: {format}. The list of review topics are as follows: {topics_str}”.

• The list of reviews is as follows: {text}

For comparison, we used identical set of reactions to extract their topic with LDA.
Data was pre-processed following the best practices of topic modeling: stop word
removal, bigram tokenization, and lemmatization. Then, LDA topic modeling was com-
pleted for the number of topics varying from 5 to 25. A 13-topic solution was selected
for its best interpretability.

3 Results

Table 1 presents LLM topics, together with validation outcomes. The quality of topic
modeling was validated by bilingual expert on a stratified random sample consisting
of 360 reactions (20 per topic). The overall accuracy of topic modeling, as conducted
by LLM, was found to be 97.7%. The most important reason for the high accuracy
is improved recognition of short texts. Note that 30% of reviews were classified into
“Other” category and were not rated. In a similar way, we performed validation of LDA
topics (Table 2). For each document, LDA returns a mix of topics; we validated the topic
with the highest probability and only this probability exceeded 0.5. One can interpret
this decision as assigning documents not related to any high probability topic to the
category “Other” (42% of dataset) and removing them from validation process. Overall
accuracy of topic assignment was 58%.
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Table 1. Topic validation outcomes, LLM.

Topics Weibo YT Overall

Admiration & praise for Li Ziqi 86% 100% 93%

Curiosity about Li Ziqi background 100% 100% 100%

Desire to learn from Li Ziqi & replicate her creations 92% 91% 92%

Enthusiasm and support as a fan 100% 100% 100%

Li Ziqi beauty & resemblance to a princess 92% 88% 90%

Li Ziqi’s genuineness, sincerity, & trustworthiness 100% 100% 100%

Li Ziqi’s impact on viewers 100% 100% 100%

Li Ziqi’s role model status 100% 100% 100%

Animals (specifically dogs & sheep) 100% 100% 100%

Beauty and aesthetics of traditional life & products 92% 100% 96%

Desire to live a peaceful, natural, simple, self-sufficient life 100% 100% 100%

Nature & rural life 100% 100% 100%

Nostalgia & childhood memories 100% 100% 100%

Li Ziqi’s connection with her grandmother 100% 92% 96%

Chinese traditional crafts & skills 100% 92% 96%

Chinese traditional culture & heritage 100% 91% 96%

Art of calligraphy 100% 100% 100%

Food & cooking 100% 100% 100%
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Table 2. Topic validation accuracy, LDA.

Topic words Topic name Acc.

chinese; little; culture; admire; chinese
culture; need; inherit; ability; music; inherit
chinese

Chinese traditional culture & heritage 35%

life; live; place; wish; thank; beauty; nature;
love; perfect; start

Beauty of living with nature 55%

love; cute; like; feel; sheep; lamb; follow;
powerful; puppy; skill

Cute dogs & sheep 40%

girl; amazing; treasure; china; miss; think;
home; sister; life; make

L. is amazing, treasure 50%

know; sister; happy; want; marry; fairy;
snack; qiqi; good; want know

L. is fairy like, I want to marry her 65%

work; great; hard; lady; young; quot;
malaysia; hard work; young lady; share

L is hard working 40%

want; house; make; time; fruit; grow; live;
tree; build; candied

Interest in grounds, visiting, marriage 60%

look; paper; make; traditional; popcorn;
chinese; brush; super; inkstone; wonderful

Traditional culture, craft, and cooking 75%

woman; make; awesome; world; best;
mother; real; cook; amazing; feel

Admiration & praise for L 65%

good; thing; amaze; person; good good;
heart; life; hungry; make; mickey

Expressions of enthusiasm 65%

beautiful; talented; strong; woman; make;
people; wool; amazing; ancient; process

L. is beautiful, talented, and strong 75%

bamboo; time; grandma; make; hand; long;
wear; glove; child; sofa

Traditional crafts, wear gloves! 55%

come; fairy; people; kind; update; kind fairy;
mango; dislike; help; night

General support from fans 75%

4 Discussion

Given that the social media reactions tend to be short, it is not surprising that LDA topic
modeling accuracy was moderate (58%); in comparison, LLM accuracy was excellent
(98%). Meanwhile, even though LDA performance in terms of assigning the documents
to specific topics was unimpressive, the overall set of topics is similar between LDA
and LLM. It includes themes related to Chinese culture, crafts, beauty of living with
nature, pets, and variations of expressions of praise towards the influencer. Note that
LLM derived topics are much more specific, easy to comprehend, and did not require
tedious interpretation process.

To our best knowledge, this is the first attempt to use LLM in tourism domain, a
much wider effort is needed to make solid conclusions about the best practices and
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limitations of the methodology. The field of prompt engineering has existed for only one
year. However, in our view application of LLM to topic modeling in tourism domain
seems to have a very high potential. Our next plans are exploration of LLM capabilities
in analysis of textual and pictorial tourism data with goals of understanding limitations
and formulation of the best practices.
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Abstract. AI-based technologies are taking theworld by storm– rapidly changing
the course of many industries from arts to education, healthcare to entertainment,
and even areas of life we are yet to discover [1–4]. The application of AI-based
technologies is also emerging in travel and tourism industries [5, 6], but remains
underexplored as a research area [7–9] when specific and feasible AI applications
are considered. This study describes and appraises several emerging AI-based
deep learning technologies that are un(der)utilized in tourism fields but promise
high utility in the future. Furthermore, potential application areas of these tech-
nologies within the context of tourism are detailed. Possible research routes and
methodologies to investigate the functionality of AI-based applications are also
outlined.

Keywords: Artificial Intelligence · Deep Learning · Tourism · Hospitality

1 Background

While studies are proliferating on how AI may change the face of tourism [6, 10, 11],
there’s an obvious lack of describing which specific AI technologies are in question and
how they particularly relate to tourism. This situation risks the use of AI as yet another
hollow ‘buzzword’. AI is indeed a game changer for tourism [7] – but we need to specify
which technologies we mean by AI, how they work and what they mean for tourism.
There are many sub-branches of AI, such as machine learning and deep learning, and
delineating them is necessary for maximum utility [12, 13].

While all technologies that aim tomimic human intelligence in non-human platforms
can be labeled as Artificial Intelligence (AI) [14, 15], machine learning (ML) refers to
a subset of these technologies which comprises software applications that are able to
learn to predict outcomes of actions or inputs without human intervention [11]. Machine
learning can broadly be categorized into three subsections: supervised, unsupervised,
and reinforced learning [16]. Among these categories, multi-layered algorithms that are
modeled after the neurons in human brain (artificial neural networks) tomakemore com-
plex decisions collectively make up the deep learning subfield [17, 18]. Deep learning
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Table 1. AI-based DL technologies and potential application areas in tourism

AI-based DL
Technology

Type Generic Application
Areas

Application to
Tourism

Convolutional
Neural Network
An algorithm
specifically
designed for image
processing and
recognition tasks

Computer Vision Image & facial
recognition; medical
image analysis; voice
recognition; automatic
sign language recognition

Secure registration at
borders and
check-ins, temporary
ownership, purchase
authorizations

Style Transfer
A computer vision
and graphics
technique to
combine the
content of one
image with the
visual style of
another

Computer vision,
graphics

Transferring or
superimposing famous
artistic styles to
user-supplied images

Deep localization in
marketing
communications

Deep Learning
Based
Recommender
System
An application that
is based on
multiple DL
technologies, and
uses an algorithm
to suggest choices
of interest based
on Big Data

Ranking Suggesting consumer
products based on past
purchases or browsing
histories; personalized
list of choices; preference
predictions (Amazon,
Spotify, etc.)

Personalized
itineraries,
authenticated reviews

Generative
Adversarial
Network
A type of learning
architecture that
pits two neural
networks against
each other to
generate new
synthetic data in
close resemblance
to an existing data
distribution

Generative AI Generating examples for
image datasets, such as
human faces or realistic
photographs,
image-to-image,
text-to-image, or
semantic-image-to-photo
translations, video
prediction (such as
Memoji creation in
iPhones)

Personalized
interactive ads;
tangibilization of
future experiences

(continued)
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Table 1. (continued)

AI-based DL
Technology

Type Generic Application
Areas

Application to
Tourism

Variational
Autoencoder
An algorithm to
generate new
content while
detecting &
removing noise

Generative AI Image morphing; image
reconstruction; outlier
detection

Event simulations,
accuracy in
recreational
programming

Recurrent Neural
Network
An algorithm that
operates on
sequential data to
predict new
outcomes

Sequential data
processing

Language translation;
natural language
processing (NLP); speech
recognition & image
captioning; (e.g., Alexa,
Google Translate)

Polylingual tour
guiding; universal
translators;
accessible,
anti-ableist visitor
experiences

Graph Neural
Networks (GNN)

Solve problems
related to
graph-structured data

Networks that can be
represented via graph.
Some examples are social
networks, molecular
structures, and
transportation networks

Tourist flow
prediction

(DL) is believed to embody the farthest advancement in AI technologies as it creates
models that are able to learn from complex environments and make optimal decisions
without the need of human input [19, 20]. Therefore, this study focuses on emerging
AI-based technologies rooted in deep learning where potential breakthroughs in service
provision and customer satisfaction exist.

2 Purpose of the Study

The purpose of this propositional study is to a) identify and review emerging AI-based
technologies, chiefly rooted in deep learning, that have a high potential of operational
utility for tourism industries, b) propose specific application areas for each identified
deep learning technologies within the context of tourism and hospitality.

3 Review of AI-Based Technologies and Application Areas

Upon review of AI, ML and DL literature as well as industry reports, seven AI-based
deep learning technologies identified and reviewed in this study were Convolutional
Neural Network [20], Style Transfer, Deep Learning Based Recommendation System
[21, 22], Generative Adversarial Network, Variational Autoencoder, Recurrent Neural
Network andGraph Neural Networks (GNN) [23, 24].Definition, function, and potential
application areas of each technology are summarized in the Table 1.
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4 Conclusion and Future Implications

This review appraises the most prominent deep learning technologies with applicability
to tourism and hospitality industries. Two important highlights of this review were 1) the
indispensability of interdisciplinary frameworks to study the utility ofAI-based technolo-
gies in tourism, and 2) the challenge of reliable data in tourism and hospitality domains.
A crucial aspect of AI-based technologies is that they are highly data-dependent. This is
a challenge for potential AI applications as sustainable solutions to adequate and accu-
rate data collection are lacking in many tourism sectors. Therefore, it might be necessary
to prioritize operational areas that are more conducive to reliable data collection than
others such as international border crossings, hotel customer registrations, ticket sales
for attractions, etc. AI-based applications may be more likely to succeed if they are first
applied in these areas and then expand into other contact areas as reliable data linkages
are established.
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Abstract. In this paper we examinewhether cultural characteristics lead to differ-
ent emotion expressions whilst watching tourist destination ads via digital media,
and thus, ads might be perceived differently depending on the country of origin
of the viewer. To test this assumption, participants from two different countries,
located on two different continents, Austria/Europe, and Colombia/South Amer-
ica, are exposed to a destination ad. Their faces are recorded and post-processing
analysis on the recorded videos using the AFFDEX algorithm, that is capable of
inferring emotions based on the facial action coding system (FACS), is conducted.
Valence scores are compared among the viewers of the two countries over the time
span of the whole commercial, and subpopulation differences of basic emotions
(joy, surprise, anger, sadness, disgust, fear, and contempt) are explored using time
series clustering along with optimizations for the dynamic time warping (DTW)
distance. Screening sequences in this way reveals insight on the emotional reac-
tions of different viewer groups. The findings instruct tourism marketers on how
to fit the targeted emotions elicited by tourist destination advertising with various
cultural settings.

Keywords: Commercial · Cultural Difference · Facial Action Coding ·
Emotions · Dynamic Time Warping

1 Introduction

Destination image videos are strong instruments that influence people’s perceptions of
locations. Their purpose is to convey a certain image and to arouse the interest of both
nationals and foreigners in a target destination and ultimately to persuade them to visit
the destination. However, cultural differences have an impact on the perception and
subsequently the effectiveness of advertising campaigns [1–3].

As a result, investigating cultural differences in emotional responses to advertise-
ments is supposed to shed light on the complex interplay between marketing commu-
nication and cultural contexts. Thus, this paper presents a methodology to explore how
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cultural factors contribute to the variation in emotional responses to advertisements.
By examining the emotional dimensions that advertisements evoke in distinct cultural
groups, we seek to uncover diverse affective responses, highlight key differences, and
offer insights into the necessity of crafting culturally sensitive advertising campaigns.
We answer the question if customers in various countries react differently to the same
advertising appeal.

By considering affective responses as culturally constructed, this study contributes
to the existing literature in three ways: First, this study responds to the demand of more
emotion-based research [4] in tourism by measuring emotional reactions to tourism ads.
However, in contrast to most previous studies in a tourism context, we do not rely on
self-reported measures of emotions, which have inherent shortcomings [5]. Rather, we
contribute to the short list of recent studies that employ psycho-physiological methods
instead of, or in addition to, self-reporting measures by employing automatic facial
expression analysis. Furthermore, our study goes beyond prior attempts, which have
always assessed the effectiveness of the advertisement as awhole by examining responses
on a frame-by-frame basis. Third, we employ time series clustering and dynamic time
warping (DTW), which are new in this context and have not been applied before using
such data. Thus, we analyse emotional responses in an objective, automated, and more
detailed way than previous research has. The present study underpins and explains the
results by employing a benchmark approach grounded on Hofstede’s national culture
scores. The results finally allow us to offer valuable implications for practitioners seeking
to engage diverse audiences effectively.

2 Literature Review

2.1 Cultural Aspects in Tourism Destination Promotion

According to Hofstede et al. [6], culture is the “collective programming” that distin-
guishes societies from one another. Minkov and Hofstede [7] demonstrate that at the
national level, cultures can be evaluated and contrasted along four cultural dimen-
sions, namely power distance, individualism-collectivism, masculinity-femininity, and
uncertainty avoidance. Power distance describes the importance of individual hierar-
chy, the individualism-collectivism dimension indicates the level of interdependence
among persons,masculinity-femininity the extent of stereotypicalmasculine or feminine
characteristics, and uncertainty avoidance the degree of rule orientation [6].

These cultural dimensions reflect the value systems of a society, which influence
lifestyle, employment, leisure, and consumer behaviour patterns [8]. These values are
also crucial in explaining why attitudes toward advertising are not universal [3]. Thus,
Hofstede’s typology was adopted by scholars to explore cross-cultural differences in
advertising in general [2, 9] and in tourism destination promotion in particular [10–12].

Moura, Gnoth, and Deans [11] adapted Hofstede’s cultural framework [6] for the
evaluation of cultural values on tourism destination websites. Following this framework
and applying it to destination commercials, individualism focuses on the uniqueness
of the destination and therefore a commercial should contain images of solitude and
self-fulfilment, whereas collectivism should be represented on the basis of the avail-
ability of activities related to interaction with the local community and depictions of
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families or teams. Power distance centred images contain prominent individuals in soci-
ety and celebrities, as well as statements regarding the destination from people with
societal power. To avoid uncertainty, facts about the destination and tourist services,
contact information, maps, and so forth are recommended. Because tourism products
are generally intangible, these visual aspects are especially important for destination
advertising. Summarized, it is critical to pay particular attention to the visual appeals
and to examine the emotional reactions to advertising in depth. For instance, Mele and
Lobinger [10] argue that the representation of cultural values in tourist visuals is heavily
connected to visual style parameters such as colours, lightning, scene composition, and
the arrangement of actors.

However, in addition to cultural differences, novelty-seeking plays a crucial role
in the selection of a destination [13]. Mitas and Bastiaansen [14] explore effects of
novelty on positive emotions and find that the influence of tourism experience on happy
emotions is mediated in part by novelty. As tourism commercials are designed to inspire
and motivate people to explore new destinations and experiences, novelty-seeking also
plays an important part when people watch tourism advertising. Thus, this aspect must
be taken into account when analysing tourism ads.

Therefore, considering the novelty-seeking aspect, this study shows how to explore
whether cultural differences are reflected in the emotional response to a tourism ad.

3 Data Collection and Pre-processing

A comparison of Hofstede’s national culture scores for Colombia and Austria shows that
the two countries differ most significantly in terms of power distance (Austria/Colombia:
11/67) and individualism (55/13) [15]. To allow for comparison between the two coun-
tries, located on different continents with innate cultural idiosyncrasies due to their
geographical locations, histories, traditions, and societal norms, 15 participants from
Austria/Europe, and 34 from Colombia/South America were asked to watch an Austrian
tourist destination commercial online. The study uses a convenience sample composed
of personal contacts of the authors as well as students. Participants’ faces were recorded
while watching the commercial using face detection.

The AFFDEX algorithm was used to post-process 18 facial expressions based on 34
facial landmarks using the facial action coding system (FACS) developed by Ekman &
Friesen [16]. In the subsequent emotion expression modelling task, these facial expres-
sions were used as input to estimate the likelihood for an emotion to occur. The result-
ing emotion predictors either have a positive or a negative effect on the likelihood
of an emotion (e.g., nose wrinkle and upper lip raise increases the likelihood of dis-
gust, lip suck and smile decreases the likelihood of disgust). Seven emotions (anger,
contempt, disgust, fear, joy, sadness, and surprise) and valence (overall positive or
negative emotion) were traced [17]. Interpolation was used to rescale varying time
intervals to 40 ms.
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4 Methodology

4.1 Smoothing

To stress long-lasting emotional reactions that occurred due to the influence of the
promotional video (e.g., smiling), and flatten short lasting facial expressions other than
emotional ones (e.g., sneezing), the raw time series scores were smoothed using rolling
means with a time window of n = 50. . This data preparation step, so-called simple
moving average (SMA), shortens each time series by two seconds.

SMA = X1 + X2 + X3 + · · · + Xn

n
(1)

4.2 Normalization

Due to different facial expression intensities across the 49 study participants, the
smoothed emotion scores were normalized onto a scale ranging from 0 to 1.

xnormalized = x − min(x)

max(x) − min(x)
(2)

4.3 Group Means

Mean aggregation of the smoothed normalized emotion scores was conducted at
the country level. The resulting group means are displayed together with their
95%-confidence intervals (CI).

x =
∑n

i=1 xi
n

and CI = x ± 1.96
σ√
n

(3)

4.4 (Cumulative) Differences and Ratio

Country comparisons are presented by means of three different indicators, differences
(4), ratios (5), and cumulative scores (6).

xdifferencet = xAustriat − xColombiat (4)

xratiot = xAustriat
xColombiat

(5)

xcumulativet =
∑t

i=1
xi (6)
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4.5 Time Series Clustering

In the literature, it has been shown that only about 50% of study participants express
emotions with observable facial features [18]. As a result, comparisons across the entire
samples are not well suited to reveal cultural differences in response to the commercial
as not all sample members disclose visually observable reactions. Therefore, time series
clustering is used to group respondents according to facial expression similarities. This
fulfils the need of disclosing subpopulations with time-variant but synchronous facial
expressions to discrete scenes. Time series clustering is split into three categories, whole
time series clustering, subsequence time series clustering, and time point clustering [19].
The first group of this taxonomy is used here to classify individuals based on time series
of a selected emotion and video sequence.

4.6 Dynamic Time Warping (DTW)

When it comes to the selection of a dissimilarity measure for the clustering procedure,
‘structure-based’ concepts focus on underlying correlational structures, whereby ‘shape-
based’ concepts stress proximities [20]. As ‘shape-based’ concepts can fail if there is a
lot of noise or anomalous records, which is the case for short-lasting facial expressions
not based on emotional grounds (e.g., itchiness), prior normalization is required (see
Sect. 4.2). In combination with time series clustering along with optimizations for the
DTWdistance, this is themethod of choice due to its insensitiveness to local compression
and stretches [21].

ForDTW, the elements of two time series are alignedwith the purpose of determining
an optimal path through their cross-distance matrix. The warping functions, ∅x and ∅y,
optimize the average accumulated distortion, d , of two time series, X = x1, . . . , xN and
Y = y1, . . . , yM , by locally remapping their time point indices to the warping curve
elements ∅(k).

d∅(X ,Y ) =
∑T

k=1
d(∅x(k), ∅y(k))m∅(k)/M∅ (7)

Instead of skipping time series elements while aligning X and Y to each other,
duplication allows a single time point of X to match multiple consecutive time points
of Y . The symmetric multiplicative weight of such transitions, m∅(k), is 1, whereby
direct transitions take on the value 2. These weights can be set differently. No limit was
specified for the number of time expansions or compressions, i.e., a time point ofX might
be matched with an unlimited number of Y elements. The optional boundary constraint
ensures that the warping path starts and terminates at the starting and ending points of
X and Y . To preserve time order, monotonicity is imposed, and the continuity condition
limits transitions to adjacent points in time. Figure 1 exemplifies two study participants.
The solid line represents the reference time series, the dashed line the query time series,
and the dotted lines the match guidelines. Irrelevant whether respondents are smiling
longer or shorter, or start smiling earlier or later, shape similarities are identified.

The resulting minimum cumulative Euclidean distances are divided byM∅, the sum
of time points N + M , to allow for comparison between different time series pairs.
Finally, the global dissimilarity matrix, containing distances between all respondents’
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Fig. 1. DTW alignment example between two study participants.

time series, is handed over to an agglomerative hierarchical clustering algorithm using
average linkage, whereby Ward.D2 and centroid linkage led to comparable results.

5 Results

The results section is split into two parts. First, valence scores are presented to explore the
likelihood to perceive overall positive or negative emotions as well as country variations.
Second, a selected basic emotion is examined for a particular sequence to exemplify
differences between the study participants of the two countries.

5.1 Valence – Whole Commercial

Figure 2 contrasts the absolute smoothed normalized mean-aggregated valence scores
along the time span of the Austrian commercial, 1 min 41.2 s, between Austrian and
Colombian participants. Emotion scores run synchronously for the two countries after
the introductory section of the commercial. Colombians show higher overall valence
intensity levels compared with Austrians. The wider confidence interval of the Aus-
trian sample is partly due to the smaller sample size of 15 participants, compared with
34 Colombians. But there are no striking differences, in the sense of non-overlapping
confidence intervals, detected at the coarse level of overall valence.

Other possibilities to stress these differences are presented in Fig. 3. Absolute (thick
line) and relative (thin line) valence differences between the Austrian and Colombian
sample, based on their smoothed normalized likelihood to experience overall positive
or negative emotions, underline the higher intensity levels of Colombian participants.
Negative differences and ratios less than one are black coloured if Colombians showed
higher valence levels, in the opposite case coloured differently. The valence likelihood
is higher for Colombian participants through a major part of the Austrian commercial.

As Colombian study participants watched a commercial that presents a country
located at a different continent with possibly lots of new and inspiring content, compared
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Fig. 2. Valence score means and 95%-CIs.

Fig. 3. Austrians and Colombians valence differences (thick line) and ratios (thin line).

with Austrians who watched a commercial about their home country in which not too
much new impressionsmight be presented, likewise the cumulative overall valence score
reaches a higher level throughout the whole commercial for Colombians (Fig. 4).

In general, as exemplified in Fig. 4, the cumulative valence scores point into the
expected direction through the time span of the Austrian commercial. On closer inspec-
tion, at the level of basic emotions, negative emotions like anger, contempt, disgust,
or sadness sum up to lower levels for Colombians watching the Austrian commercial.
On the contrary, surprise closes at higher levels. Fascinating content of promotional
campaigns seem to affect emotions in a positive way.
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Fig. 4. Valence for Austrian and Colombian participants.

Unexpectedly, Austrian study participants reached higher cumulative likelihood lev-
els for the emotion joy. But this might be related to the findings for the basic emotion
fear, since Colombian participants perceived higher levels of fear. Reasons might lie in a
lot of new, unfamiliar, and unexpected content raising emotional discomfort. As a result,
Austrian participants watching the Austrian commercial might experience their usual
safety in their known environment, and only that opens gates to perceive higher levels
of joy. Consequently, the dominance of the comfort zone seems to prevent Colombians
from experiencing higher levels of joy. Nevertheless, in line with the cultural dimensions
and the novelty arguments, all other single basic emotions pointed into the hypothesized
direction.

5.2 Basic Emotions – Selected Sequence

Figure 2, 3 and 4 reveal differences between the participants of the two countries with
respect to overall positive and negative emotions, i.e., valence. The following chapter
presents an example at the differentiated level of single basic emotions. A remarkable
difference between the two groups along the timeline of the whole commercial was
identified between the 65th and 73rd second for the basic emotion surprise, depicted
with dashed vertical lines (Fig. 5). The level of surprise is lower for the Austrian study
participants. Whether all within group members behave in the same way, the home
country group, and the foreign group respectively, a fine-grained analysis is needed.

As stated in the methodology section, only about 50% of the participants show
feelings with facial expressions [18]. Therefore, time-series clustering along with opti-
mizations for the DTW distance was used to identify clusters with similar patterns. As
DTW is computationally burdensome for large datasets [20], instead of the whole stan-
dardized time series only the highlighted scene (Fig. 5) is used to identify four clusters
with comparable behaviour patterns (Fig. 6).
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Fig. 5. Surprise score means and 95%-CIs.

Fig. 6. Surprise time series cluster 65th to 73rd second (individuals = solid; centroids = dashed).

Study participants with strong emotional face expressions in the middle of the scene
are separated from the rest of the sample, cluster 2 (12 pax) and cluster 4 (5 pax), see bold
dashed centroids. This peak seems to be responsible for the slight increase in surprise
for Colombians. The two clusters together represent 35% of all study participants, being
close to the theoretically established and empirically validated 50% [18]. As Colombian
participants are confronted with new content (novelty) and behave differently for the
two Hofstede’s cultural dimensions (power distance and individualism/collectivism),
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they should also show a peak of surprise. In line with these arguments, 14 out of 17
pax (82%) who belong to these two groups are Colombian participants, but only 3 are
Austrian (Note: Individuals are indicatedwith their country initials and running number).

The resulting cluster solution further assorted 12 persons (cluster 1) presenting rather
flat patters, and 20 persons (cluster 3) with mixed and only slightly varying reactions.
The latter has the lowest likelihood levels for surprise towards the end of the selected
sequence. The six Austrians of cluster 3, out of all 12 Austrian study participants (50%),
are responsible for the low average scores for surprise for this sequence.

6 Discussion

The results of this study clearly show that there are cultural differences in the emotional
response to the same advertising appeal. In the introduction, we assume that these dif-
ferences are due to different cultural values on the one hand, and to novelty-seeking
aspects on the other. Although cultural effects cannot be empirically separated from
novelty effects here, we discuss the country-specific differences based on Hofstede’s
dimensions [6], as this is of particular importance to destination management orga-
nizations (DMOs) who have the difficult challenge of promoting their destinations in
expanding markets.

One important finding of the study is, that Colombians show higher overall valence
levels compared with Austrians while watching an Austrian tourist destination commer-
cial. From a cultural perspective, this can be explained by the generally lower individ-
ualism and power distance values of Colombia (13 and 11, compared to 55 and 67 for
Austria). Colombians are generally recognized for their passionate personalities who
frequently value interpersonal interactions and emotional connections. Thus, it can be
derived that they are more likely to respond positively to campaigns that evoke emotions
or elicit empathy, which is the case for the commercial under study. It displays people
enjoying their holiday including scenes such as a group of people swimming and having
fun by splashing each other with water, a woman running through the forest and smiling,
two boys running around with a kite and having fun, or people at different ages enjoying
traditional food at an alpine pasture. In contrast, Austrians tend to prefer straightforward
factual communication. Thus, emotional appeals need to be subtle and aligned with cul-
tural norms to resonate with the Austrian audience without seeming overly dramatic or
insincere. This could be realized by providingmore factual information, such as entitling
the areas/locations courted in the video, which was not the case for the commercial at
hand.

In conclusion, the findings of this exploratory research indicate that there are cross-
cultural differences in advertising perception which can be explained by Hofstede’s
cultural dimensions. Thus, successful advertising campaigns need a thorough aware-
ness of these distinctions as well as a specialized approach to resonate with each group.
Therefore, destinationmarketers are highly recommended to useA/B testing that features
cultural differences, such as collectivist cues (vs. individualist cues). Alternatively, mar-
keters should take care tomake advertising as neutral as possible in terms of cultural cues
to outweigh any potential cultural differences. In any case, theymust be culturally aware,
use suitable imagery, and emotional signals. Advertisers may build compelling ads that
effectively engage both Colombians and Austrians by considering these distinctions.
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This study has also important implications for academia and future research. In
terms of methodology, the problem of delays in the emotional reactions among mul-
tiple sequences must be mentioned. In this regard, future research should weaken the
boundary constraint of the DTW optimization and free the ending parameter to allow
for unconstrained endpoints, i.e., partial mapping. But the exclusion of overlaps in the
identification of emotions belonging to one single sequence requires its separate presen-
tation, and associated therewith, a modified face recording attempt, that does not allow
for conclusions at the cumulative level as drawn for the present study.

An important limitation is the selection of anAustrian destination commercial. Thus,
in addition to cultural differences, the analysis is based on different tourist segments
(inbound vs outbound). This entails a different familiarity with the destination that
could influence emotional reactions to the ad due to, e.g., novelty aspects. Although we
controlled for destination familiarity, this could threaten the validity of the study.

Secondly, there should be a qualitative analysis of the scenes. For example, Mele
and Lobinger [10] found that the representation of cultural values in visuals is connected
to parameters such as shot composition (number of people in an image). A prototypical
example of individualism consists of a picture showing a single subject positioned far
from the viewer (long shot), as it reinforces the idea of independence, whereas increased
proximity (e.g., close-up shot) with multiple persons (e.g., a family) can emphasize
closeness and togetherness – which relate to collectivism. Detailed sequential analyses
are needed to theoretically support the detected differences.
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Abstract. This study investigates how online users from culturally different audi-
ences authenticate social media influencers (SMIs) and their creative products
which promote destination culture, traditions, and heritage. We specifically exam-
ined the theme of existential authenticity focusing on an elevated sense of being,
self-reflection, personal discovery, and a sense of community. The context of the
study was Chinese influencer Li Ziqi and her videos that depict domestic, day-
to-day life in rural areas of the Sichuan province of China. The videos indirectly
and organically promote tourism by contributing to more developed perceptions
of China’s destinations, people, and the country’s brand through building positive
associations, which potentially can be leveraged by the DMOs in their marketing
efforts.

Keywords: Authentication · Large Language Model · Social Media Influencers

1 Introduction

Travel restrictions during the Covid-19 pandemic resulted in a substantial increase in
“home, daily life scenes, and intimate content” [1], with YouTube (YT) seeing the most
significant growth of any social media app among American adults, with usage jumping
from 73% in 2019 to 81% in 2021 [2]. The popularity of domestic, culture-related con-
tent, even if it does not promote travel directly, indicates that destinations can benefit
from the public’s interest in the day-to-day lives of the destination’s people as increased
familiarity and positive associations provided by SMIs contribute to a more favorable
attitude toward the country’s brand. However, the SMI’s influence is conditioned on
followers’ perceptions of SMI authenticity including such factors as sincerity, trustwor-
thiness, originality, spontaneity, and a noncommercial orientation [3, 4]. In this study, we
investigate how viewers authenticate SMIs and their content and whether the strategies
they employ vary between culturally different audiences such as domestic vs. interna-
tional. We specifically examine the authentication aspect called existential authenticity
[5].
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We use online discussions of video content created by Li Ziqi (Ziqi), an SMI from
Sichuan province, China, who has millions of followers around the globe. Ziqi syn-
chronously posts her videos on YT andWeibo (WB) focusing on Chinese cultural tradi-
tion, rural way of life, handicrafts, and cooking [6]. She has over 128 videos with a total
view count exceeding 2.92 billion and an average view count per video of over 29million
[6]. We examine the topics of online discussions and provide quantitative comparisons
of domestic (WB) and international (YT) audiences using the interpretive capabilities
of artificial intelligence, namely, Large Language Model (LLM) prompt engineering [7,
8].

2 Study Background

In this study, we posit that the moments of existential authenticity expressed in online
comments signify acceptance of SMIs as authentic. Existential authenticity is an activity-
related state [5, 9] that is primarily focused on “emotions, sensations, relationships, and
a sense of self” [10:680]. It acts as a “counterdose to the loss of true self” in everyday life
[5:358] that is typically associated with the commercialization of mainstream Western
culture [11].Despite the argument that the sense of self is not attainable inmodern society
as the various roles that individuals play pull them in various directions [12], a positive
aspect of the pandemic, if there was one, is that it provided ample opportunities for self-
reflection [13]. Existential authenticity includes intra-personal authenticity via sensory
organs as well as self-making, and social bonding with SMIs and other followers [5, 14].
Increased cultural awareness and understanding of how similar or different we are from
other people and cultures are valuable learning moments and an element of existential
authenticity as well. We tentatively propose that authentication via moments of self-
reflection, self-discovery, and cultural comparisons will have a greater presence in the
discussions on YT as the videos present a stronger “otherizing” element for international
audiences, which is one of the ways people authenticate [15].

3 Method

Four videos that represent themain themes of Ziqi’s videographywith the largest number
of comments on YT and WB were selected: (1) Using Bamboo to Make a Sofa; (2) The
Life of Cotton; (3) Snacks for Spring Festival; and (4) The Scholar’s Four Jewels of
China. The data was collected in April 2021. English language users on YT represented
international audiences (1,852messages)whileWBusers of simplifiedChinese language
represented the domestic audience of Mainland China (2,980 comments).

LLMs, such as GPT-3 used in this study, can leverage their general knowledge
obtained in the pre-training process to infer the comments’ topics, even when the data is
incomplete or ambiguous. LLMs can also infer the topic of short comments by transfer-
ring knowledge from similar domains and are robust to noise in the data. The effective
implementation of LLMs relies on the process of designing and formulating effective
prompts or instructions to elicit desired output from LLMs (prompt engineering) [8, 9].
The key concepts of prompt engineering are the precise setting of the context such as pro-
viding relevant facts; providing elaborate instructions; conditioning LLM behavior by
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providing examples; controlling for data biases; iterative refinement of LLM responses;
and, finally, result validating. For example, the comments were mapped into the topics
using the prompt (only the first 3 points are provided):

“goal=match YouTube review to the best fitting review topic from a list of topics”

steps = “1. Break the list of reviews onto separate reviews using the ‘\n’ symbol
as a separator”;

2. For each review find two best matching review topics from the list of review topics
separated by the ‘;’ sign;

3. When there are no well-matching topics, assume that the topic is ‘Other’;
We obtained 18 topics of online discussions which were further classified into four

larger groups (Table 1): Admiration and a role model (8 categories), Beauty of simple
life (6), China’s traditions (3), and Food and cooking (1). Validationwas conducted using
a stratified random sample of 360 messages; the accuracy was 97.7%. We also tracked
the most endorsed comments as they indicated the shared sentiment.

Table 1. Distribution of topics in YouTube and Weibo comments to Ziqi’s videos.

Combined categories YT (1,852) WB (2,980) % YT %WB DIF

Admiration and role model 1257 1768 54.5% 49.1% −0.10

Beauty of simple life 588 867 25.5% 24.1% −0.06

Chinese traditions 321 559 13.9% 15.5% 0.11

Food and cooking 141 407 6.1% 11.3% 0.61

TOTAL 2307 3601 100.0% 100.0%

*DIF - each message is coded into one or two topics. The difference in the topic presence is
expressed as Ln(countWB/countYT). It is positivewhen a topic ismore present onWBand negative
when a topic is more present on YT [16]

4 Results

Each original category was examined for the presence of themes indicating existen-
tial authenticity experienced by online users, that is, moments of self-reflection, self-
discovery, personal and cultural comparisons, and social bonding. For interpretation, we
select the comments with the largest number of upvotes as they indicate shared sentiment
from the YT and WB audiences and minimize researchers’ bias.

On YT, original categories ##1, 3, 8, 10, and 11 (Table 2) were identified as carrying
existential authenticity sentiment (we do not include the names of original categories to
save space):

o Deep down, I know this is how life is actually supposed to be (25,000)
o You inspired me to clean my room today… i’ve been depressed for 5 years now… I
cleaned, threw away a lot… and took a shower…thank you! (16,000)
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o I didn’t know I needed this in my life (9,800)
o Honestly what even is my life compared to this… I’ve done nothing and learned
nothing… (9,200)

o I feel at peace with myself while watching these videos (8,000)
o I suddenly feel the urge to turn my life 180º and become the best version of myself
(6,500)

o Not to sound dramatic but being an artist and seeing her work until the sun came
down, I cried, I love how art can make us forget (1,300)

On WB, existential authenticity sentiment was most often expressed in categories
##3, 10, 12, and 13:

o I suddenly feel very sad, this is the bamboo art of my hometown. Seventh sister, thank
you for this video to let everyone know about this craft [hug] (16,171)

o The bamboo pavilion in our yard has just been done according to your previous steps
(4,418)

o Ziqi, I’m working hard to practice calligraphy! (610)
o Why is there everything in this place where gods live! Every time I watch the video, I
sigh (17)

o It is really very powerful… I feel that there will be strands of fragrance when I sit on
it (6)

o Watching really makes me feel calm, this is probably the life I yearn for (4)

Next, we calculated the upvotes per comment ratio for each identified category
(Table 2). We adjusted the YT ratio for fair comparisons, as the international audience
provided considerably more comments. Following [16], we expressed the difference
in sentiment as Ln(ratioWB/Adj. RatioYT). Large negative numbers indicate that YT
audiences reflect substantially more on a non-commercialized way of Ziqi’s life and on
their own character and abilities in comparison to her skillset. Moderately high positive
numbers show thatWB users expressed existential authenticity mostly through nostalgia
and childhoodmemories. They are also inspired by the videos to replicate Ziqi’s creations
of traditional Chinese objects. We consider this result to support our proposition that
authentication via moments of self-reflection, self-discovery, and cultural comparisons
has a greater presence on YT. Instances of social bonding were limited and entirely on
the WB side.

Further Research
At the time of doing the study, the publicly available LLM GPT-3 limit was 4,096
tokens (approximately 3,000 words) while the limits for the invitation-only GPT-4 and
GPT-4-32k were 8,192 and 32,768 tokens respectively. More powerful and sophisticated
tools would allow a more refined analysis. LLMs are also sensitive to the phrasing of
input queries, which underscores the need for precisely constructed input formulations,
especially when researchers are dealing with abstract constructs and notions.
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Table 2. Existential authenticity: Comparisons of YT and WB audiences.

Identified comment categories
in which existential
authenticity is expressed

Upvotes per comment Ln

WB YT Adj. YT (WB/Adj. YT)

11. Desire to live a peaceful,
natural, simple, &
self-sufficient life

0.7 575.4 187.8 −5.56

8. Ziqi’s role model status
(disciplined, focused,
hardworking, & skilled)

0.9 262.6 85.7 −4.57

12. Nature & rural life 1.5 241.2 78.7 −3.94

1. Admiration & praise for
Ziqi

10.6 268.1 87.5 −2.12

13. Nostalgia & childhood
memories

149.3 117.8 38.4 1.36

3. Desire to learn from Ziqi &
replicate her creations

281.5 409.8 133.7 0.74

10. Beauty and aesthetics of
traditional life & products

184.5 292.0 95.3 0.66
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Abstract. Understanding the varying roles of Destination Management Organi-
zations (DMOs) in shaping the digital ecosystem is needed in themanagement and
governance of tourist destinations. However, the evaluation is intricate, needing
extensive resources to analyze data from numerous stakeholders. This research
uses the Digital Business Ecosystem (DBE) framework, hyperlink network anal-
ysis, and webometrics to address the complexities. The study examines DMOs’
roles in Gipuzkoa province, Spain, spotlighting its capital San Sebastian recog-
nized as a Smart Destination. It scrutinizes connections of DMOs’ websites along-
side websites of other tourism actors (N = 670) and more than 36,000 websites
connected to the destination stakeholders’ network. DMOs have distinct roles in
the DBE compared to other tourism sectors, with differences evident amongDMO
types. DMOs play connecting and mediating roles in destination, strengthening
network ties and bridging various stakeholders. The study emphasizes the value of
varying DMO connections for attracting website visitors. Future research should
explore destinations with diverse tech adoption levels and digital transition strate-
gies, while further categorizing stakeholders in the DBE and identifying various
ICT actors and their network ties.

Keywords: DMO · tourist destination · digital business ecosystem · hyperlink
network

1 Introduction

Destination Management Organizations (DMOs) play varying roles in shaping the dig-
ital ecosystem of tourist destinations, influenced by their surrounding economic, social,
and cultural settings and different ways of adopting information and communication
technologies (ICTs). Their interaction with the digital environment alters their roles in
information dissemination, networking, and marketing, impacting destination technol-
ogy adoption and reshaping business strategies. Understanding the diverse DMOs’ roles
is needed for destination management and governance of digital transition. However, it
is complex due to the need for multiple resources to gather and assess data frommultiple
stakeholders. This study seeks to explore these challenges using the Digital Business
Ecosystem (DBE) framework, hyperlink network analysis, and webometrics.
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2 Theoretical Framework

2.1 DMOs Within the Digital Business Ecosystem

Conceptualizing a tourist destination as an ecosystem facilitates a holistic approach to
the analysis of DMOs’ roles, going beyond industry-specific insights and positioning
them within a complex system of interconnected and interdependent actors. Like in a
natural ecosystem, tourism “species” are embedded into the environment that is being
shaped by the community of actors and shapes it (e.g., geographic, economic, cultural,
political, and technological environments).

A tourist destination is a business ecosystem, or an economic community of inter-
related and interacting organizations and individuals who create valuable goods and
services [1, 2]. This system encompasses diverse entities such as suppliers, customers,
competitors, and other stakeholders interacting to provide value, among which DMOs
are the key players facilitating connections within and between destinations [3].

With ICTs becoming more central to tourism operations, the digital environment has
taken on greater significance in the tourism ecosystem, what got reflected in the term
“Digital Business Ecosystem” (DBE) [1]. According to Baggio [1] andNachira et al. [4],
a DBE is a business ecosystem enhanced by a technological infrastructure that provides a
digital environment for varying interconnected tourism stakeholders and houses diverse
digital objects. These entities, termed “digital species,” range from software and services
to knowledge and are decipherable by humans (e.g., software, services, knowledge). A
DBEdenotes a blend of socio-economic and technical elementswhich include real-world
participants, digital entities, and underlying technology. In a DBE, tourism stakeholders
have both a physical component and a technological representation, such as websites.
These two facets co-evolve and merge, resulting in a unified complex entity [1, 4].
Thus, examining digital representations of tourism stakeholders provides insight into
both a dimension of the digital ecosystem and the online-offline processes of tourist
destinations’ digital transformation.

2.2 Interorganizational Hyperlink Networks

Being pivotal tools for conducting business in the tourism industry, organizational web-
sites stand out as digital representations. Specifically, DMO websites serve as central
points for sharing information with tourists and discovering destination actors [5]. As
key digital representations coupled with the economic entities they stand for, organi-
zational websites serve as a proxy for DMOs as complex online-offline entities in the
DBE.Hyperlinks connecting interorganizationalwebsites are valuable proxies for offline
relations and essential tools of digital networks, facilitating online visibility [6, 7].

Past tourism research has observed differences in link intensities and preferences
across tourism sectors [7, 8]. In particular, DMOs’ linking strategies differ based on
cultural variations between societies [5]. Most studies analyze the general hyperlink
structure of online tourism networks, overlooking specific focus on DMOs and their ties
to the broaderWeb. Given the diverse online embeddedness of tourism actors in different
settings, DMOsmay have varying roles in tourist destinations undergoing distinct digital
transitions.
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3 Methodology

This study examines the roles of DMOs in Gipuzkoa province, Spain, where the capital,
Donostia/San Sebastian, is recognized as a Smart Destination. A convenience sample
was used due to the difficulties of acquiring a random sample. The initial entities were
chosen based on their accessibility, which facilitated an exploratory study. DMOs were
analyzed within the ecosystem of other tourism sectors: accommodations (57%), public
bodies (13.3%), travel agencies (10%), sports and recreational activities (9.3%), nature
and cultural resources (7.6%), and DMOs (2.8%) (N = 670). Organizational websites
of tourism actors were analyzed as the online destination network (ODN), utilizing the
web crawler Hyphe [9] in April 2023. This revealed over 36,000 websites linked to
the ODN via over 47,000 connections, termed the discovered digital ecosystem (DDE).
Further ODN connectivity data was sourced from Ahrefs.com. Key players in the DDE
(those with 5+ connections from the ODN, n = 447) were categorized to identify ICT
actors (n = 101, e.g., Google.com, Apple.com, Instagram.com). Additionally, DMOs
based in Donostia were classified as central, while those outside the Smart Destination
were labelled as peripheral. The study used hyperlink network analysis, webometric
techniques, and statistical evaluations.

4 Results

Table 1. Connecting activity of DMOs compared to other stakeholders of the tourist destination
and between varying types of DMOs

Industries Average numbers

N 1 2 3 4 5 6 7 8

DMOs 19 158 139 34 105 19 11 6 0.030

Public bodies 89 96 91 5 86 5 10 5 0.002

Nature and cultural
resources

51 59 50 5 45 9 8 4 0.002

Accommodations 382 89 87 2 86 1 4 3 0.000

Sports and
recreational
activities

62 16 13 1 12 3 4 3 0.000

Travel agencies 67 31 30 1 30 1 6 3 0.000

Peripheral DMOs 16 97 84 22 62 13 10 6 0.014

Central DMOs 3 484 434 104 330 50 19 7 0.111

Note. 1 – Total connections (degree). 2 – Total of placed links (outdegree). 3 – Placed links to
ODN. 4 – Placed links to DDE. 5 – Received links within ODN (indegree). 6 – Links to ICT
actors. 7 – Linked ICT types. 8 – Betweenness centrality.
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DMOs were highly active in establishing connections, having a significantly higher
average number of connections than other tourism sectors and leading in both incoming
and outgoing links in the ODN (Table 1, Fig. 1). First, on average, DMOs placed more
links within and outside the ODN, behaving as connectors of digital ecosystem objects.
Notably, they bridged actors otherwise unconnected to the ODN. Second, DMOs had
the highest average number of links from other network stakeholders, indicating their
visibility, recognition, and authority within the ODN. Only public bodies neared their
link-attracting power. Importantly, central DMOs were notably more active connectors
than peripheral ones (Table 1).

For DMOs, more links placed within the ODN correlated with more links received
from the ODNmembers (r= .959, p< 0.01), meaning that their connecting activity was
associated with recognition by other tourism actors. In contrast, other sectors showed
only a moderate correlation between placing and receiving links (r = .461, p < 0.01).
Moreover, a strong correlation existed between DMOs’ links placed outside the ODN
and those received within it (r= .817, p< 0.01). This indicates that DMOs’ linking both
within and outside the ODN was related to the recognition from the network members.

Fig. 1. DMOs in the Digital Business Ecosystem. Left: The ODN of tourism actors (n = 579)
without isolated nodes (n= 91, 14%). The size of nodes is proportional to the number of connec-
tions within the network (in- and out-links). Right: The core of a tourist destination ecosystem.
The size of nodes is proportional to the number of in-links (significance for tourism actors). Col-
ors: DMOs; public bodies; nature and cultural resources; accommodations; sports and
recreational activities; travel agencies; ICTs; unidentified. Visualized in Gephi 0.10.1.

DMOs recognition within the ODN was closely tied to their estimated monthly web
traffic (r = .819, p < 0.01), meaning that having links from other network members
was associated with more visitors to their websites. Moreover, any DMOs link-placing –
within and outside the network – was strongly positively associated with the web traffic
(r = .879, p < 0.01; r = .970, p < 0.01, correspondingly). Neither of these relations
was true for other tourism actors. Likely, the quality of DMOs’ connections influenced
this higher traffic, as their traffic was closely related to Domain Rating – a measure that
considers the quality, not just quantity, of links (r= .671, p< 0.01 for DMOs; r= .302,
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p < 0.01 for others). Importantly, DMOs were also notable by the average number of
links to ICT actors and the variety of ICT actors they connect to (Table 1).

DMOs were distributed around the network’s core, dominated by diverse ICT actors
(Fig. 1). DMOs were placed in between businesses (accommodations, sports and recre-
ational activities, and travel agencies) and public bodies. Their locationwas akin to nature
and cultural resources, also related to the public domain. DMOs occupied the position of
mediators, being on the path connecting varying tourism sectors, further underscored by
their high betweenness centrality (Table 1). Notably, central DMOs surpassed peripheral
DMOs in average betweenness centrality (Table 1).

5 Conclusions

The study provides a fresh perspective on DMOs’ roles in tourist destinations by inte-
grating the DBE framework, hyperlink network analysis, and webometrics. DMOs have
distinct roles in shaping and maintaining the DBE compared to other tourism sectors.
Also, the roles vary between different DMOs with different proximity to the Smart Des-
tination. DMOs act as key connectors and mediators in destinations, increasing link
density, integrating actors into the stakeholder network, and facilitating connections
among diverse stakeholders. The study indicates the importance of DMOs’ links to
other tourism actors, their incorporation into the broader Web, and the quantity and
variety of connections with ICT actors in attracting visitors to their websites.

While the study is not representative of the broader population and only partially
depicts the multi-dimensional online-offline roles of DMOs, it still enriches our grasp
of DMOs’ contributions within the complex system of a tourist destination. However,
further comparative research is needed to provide more insights for digital transition and
destination management. This entails evaluating destinations with diverse technology
adoption levels, various digital transition strategies, and distinct socio-economic con-
texts. Continued categorization of stakeholders in the digital ecosystem is essential, as
is the identification of diverse ICT actors and their ties to the ODN.
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Abstract. This research provides insight into the current knowledgemanagement
position in Destination Marketing Organizations (DMOs). We explore what kind
of tourism data is utilized in the strategy process and how. The main challenges
and issues of big data management are addressed. Destinations and tourism busi-
nesses need to have a clearly defined strategy on what kind of value they provide
and for whom and understand how this strategy leads to a competitive advantage.
Access to data and formulation of knowledge for the strategy process is critical.
We interviewed 9 Finnish DMO representatives using semi-structured interviews.
We identify that enhanced knowledge management skills, resources and success-
ful stakeholder collaboration are needed to enable business strategies based on
data and knowledge. The crucial strategy development process still requires an
improved understanding of tourism and destination management research.

Keywords: knowledge management · big data · destination management ·
strategy

1 Introduction

Digital technologies have much potential for businesses but also many pitfalls. Busi-
ness managers have never had as much data as they do now. Data allows, at least in
theory, more informed decision-making in businesses. This should lead to competitive
advantage and improved management [1]. However, adoption of digital technologies is
always challenging. According to research conducted by Deloitte, around 70% of digital
transformation projects fail [2].

The digital era challenges the tourism industry and destinations. Tourism is one of
the biggest industries in the world, corresponding to around 10% of global GDP [20].
This means that the competition in the field is fierce, and novel approaches are needed
for competitive advantage. Digital technologies might provide this edge, but only if
correctly utilised.

Tourismorganizations such asDestinationManagementOrganizations (DMOs) have
more and more data at their disposal. Big data analytics allow destinations to understand
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the marketplace and business environment better than before, at least in theory. These
data sources should improve decision-making processes in organizations. We focus on
one of the most important decision-making processes, namely how DMOs formulate
their strategies and identify competitive advantage.

2 Research Problem

There is a lack of research regarding tourism data utilisation when developing strategies.
Strategies can be considered the cornerstone of competitive advantage, e.g. [3, 4]. Des-
tinations and tourism businesses need to have a clearly defined strategy on what kind of
value they provide and for whom and understand how this strategy leads to competitive
advantage. This strategy planning process requires many decisions to be made. Thus,
data is needed to support managers and organisations in making the right decisions.

Numerous researchers have studied how tourism data can improve tourism desti-
nations’ competitive advantage [5–9]. These studies typically examine the customer
experience of a specific hotel or restaurant using big data from online sources such as
social media. However, the crucial strategy development process has not been exam-
ined previously in tourism and destination management research. Tourism destinations
should develop a knowledge-based approach using various data sources to support
decision-making.

This research is based on strategic management and knowledge management theo-
ries. Strategy can be described as an insight into long-term goals with choices, actions
and allocated resources to develop a competitive advantage in an organisation [10, 11].
Pechlaner and Sauerwein [12] defined the role of strategic management as interpret-
ing essential knowledge provided by the environment into a form that supports future-
oriented organisation structuring. Strategic management’s primary goal is to ensure the
strategy is accomplished effectively [13] by planning, organising, leading and coordinat-
ing the whole strategy process [10]. This process includes managing strategy planning,
implementation, and analysing performance. [13]; [11] This research considers these
three stages of strategy to understand strategic management as a process and how novel
data sources are influencing it.

Knowledge management is about how an organisation transforms data into informa-
tion and information into knowledge and how that knowledge is utilised in managing the
organisation [14]. Big Data is crucial in knowledge management, mainly when produc-
ing new knowledge [9]. It has been defined in multiple ways, emphasising the difference
from traditional data. Big data can be described as a considerable amount of data gathered
from various sources [15]. From a business point of view, big data is a significant factor
in improving operations and supporting decision-making processes [14]; [9]. However,
the issue of using big data is not the availability of data anymore but how that data is
used [16].

3 Methodology

The research method of this study is qualitative. Qualitative research enables one to find
interpretations based on collected data by exploring social phenomena. It provides an
in-depth understanding of the phenomenon and supports or argues for it and supports
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or argues with previous theories. [17]. This research and its structure are supported by
earlier studies related to the phenomenon of this study.

This research was conducted in the context of Finnish DMOs. Qualitative research
was conducted with nine semi-structured interviews in May 2023. The researchers con-
tacted through telephone Finnish DMOs identified through Google search and the Vis-
itFinland website. We used purposive sampling to interview different kinds of DMOs
from all of the four major tourism regions (Lapland, Capital Region, Coast Archipelago,
Lakeland). Interviews were conducted in Finnish online using Microsoft Teams. All
interviews were recorded and transcribed.

The interviewwas divided into themes such as knowledge management and strategic
management based on the literature. The core questions were structured beforehand to
ensure that the interviews followed the same line and produced proper data related to
the research topic. Even though there might come new perspectives or considerable
issue issues to add to the interview, it remained the same and, thus, guaranteed the
trustworthiness of the study as well [18]. The core of the interview is built based on
previous studies and the research questions.

The data is analyzed using thematic analysis, widely used in semi-structured inter-
views. As the interview method of this study, thematical analysis can also be described
as a flexible method as it provides also be described as flexible as providing rich and
accurate data to analyze. Braun&Clarke [19] presented how to process thematic analysis
within six stages, which are utilized in this research.

4 The Results

The findings show that the current position of knowledge management in DMOs in Fin-
land is yet in the development stage. A lot of data is already available, but there is a lack
of understanding of how to turn that data into knowledge that would lead to a competi-
tive advantage. Utilizing tourism data effectively in tourism strategy requires enhanced
knowledge management skills, resources and successful stakeholder collaboration. It is
crucial to identify the relevant data and the purpose for its use. Additionally, further
developing tourism data platforms would support DMOs and tourism companies as well
as tourism strategies to collect data, analyze it and share it in the form of knowledge and
interpretations.

The role of knowledgemanagement could be divided into three themes: current strat-
egy, updating strategies, and engaging stakeholders. DMOs were the hub for knowledge
management in the destination, often responsible for using available data, procuring new
data, and sharing the data to engage stakeholders.

DMOs acknowledge that big data from various sources can provide possibilities for
competitive advantage and enable better strategies, but the current data usemethods have
not achieved that. This would suggest that there is a danger that big data-based strategy
processes do not significantly improve destination strategies for competitive advantage.
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5 Conclusions

This study elaborates on how destinations perceive the influence of big data and other
novel data sources on destination strategies. Destinations are building capabilities in
the field but are seeing limited results so far. There is little understanding of how big
data can be turned into a competitive advantage through strategic decision-making pro-
cesses. This study suggests that strategic management knowledge and expertise can
enhance the possibilities to utilize data in DMOs. With novel data sources and possi-
bilities to utilize data, destinations need to continuously evaluate current strategies and
modify them if needed. Data enables better decision-making when comparing strategic
possibilities. Thus, knowledge management and strategic management practices need to
be implemented together [5]. Even though destinations are utilizing various novel data
sources for benchmarking and customer understanding, they struggle with converting
that data into knowledge that benefits the organization because they lack expertise in
strategic management. More data does not automatically lead to better strategies, but
efficient strategic management requires the implementation of knowledge management
practices.
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Abstract. AI-powered large language models are shaping a new era of learning.
Students use AI chatbots for information search and idea inspiration. However,
are students’ questioning skills effective enough to interact with an AI Chatbot?
This study explores the interaction between students and ChatGPT on idea genera-
tion and identifies whether participants can effectively use AI chatbots to simulate
creativity for idea generation. The results indicated that, rather than discussing
their idea with AI Chatbot for suggestions and recommendations to enhance the
existing ideas, many students ask AI to generate more ideas without providing
directions. Participants reflected that ChatGPT provided generic ideas and were
unsatisfied with its creativity. They are more positive towards using the question
guide, developed using SCAMPER questioning technique combined with a narra-
tive approach by the researcher, compared to ChatGPT because the question guide
enables perspective-shifting to generate ideas from a new perspective.

Keywords: ChatGPT · questioning technique · creativity · idea generation ·
fixation

1 Introduction

The introduction of the Chat Generative Pre-trained Transformer (ChatGPT) in Novem-
ber 2022 dramatically revolutionised education. This AI-driven conversation platform,
developed under the idea of a chatbot, mimics human conversation; therefore, the user
does not need any training before interacting with it. ChatGPT has the learning ability
that allows its database to grow while conversing with the user, and users can obtain
almost everything from its enriched database. Result searching on Google is a one-off,
while the interaction with ChatGPT is continuous, so users can fine-tune their criteria
without repeating them. Its ability to answer open-ended questions and generate texts
has made ChatGPT a popular topic in universities and schools [1, 2].

As the text generated by AI is often indistinguishable from the recent plagiarism
tools, academia is concerned with its impact on their ability to evaluate students’ works
fairly since students can use ChatGPT as a tool to complete their homework, and it is
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challenging for teachers to verify the originality of the work.Many educators have raised
concerns about academic integrity and plagiarism [3, 4]. However, we lack insights on
whether and under what circumstances ChatGPT has the potential to enhance students’
creativity if the attention is merely given to the impact it has on academic integrity.

Powerful questioning is said to help overcomefixation [5],which is amental blockage
caused by past experience, prior knowledge, or prior learning that constrain our creative
minds to think of the best alternatives to solve a problem [6, 7]. Yet, the effectiveness
of questioning in triggering creative thoughts depends on how questioning as a whole
process is conducted to facilitate thinking [5]. In the context of AI Chatbot, particularly
large language models (LLM) like ChatGPT, one can get immediate responses to their
questions. One can simply ask the AI Chatbot directly to seek ideas. It is uncertain
whether questioning in the context of AI Chatbot helps trigger creativity, as suggested
by previous studies of questioning for creativity in other contexts [5, 8].

This paper evaluates the perceived usefulness of AI chatbots like ChatGPT as a cre-
ativity tool for idea generation and students’ questioning techniques for idea generation.
A pre-post experiment was conducted to examine students’ creativity in three different
settings (i.e., no tool, with an AI Chatbot as a creativity tool, with a structured question
guide as a creativity tool). A creativity challengewas designed and assigned to tenmaster
students studying hospitality management in Taiwan for the study.

To address the research question, “Is an AI Chatbot an effective tool for overcoming
fixation in idea generation?” four objectives have been identified:

1. To assess the perception of using an AI chatbot for idea generation compared to not
using any tool and using a structured question guide to overcome fixation.

2. To analyse the questioning behaviours while utilising the AI chatbot for idea
generation.

3. To evaluate the self-perception of creativity when using the AI chatbot, in contrast to
not using any tool and a structured question guide for idea generation.

4. To compare students’ self-assessed creativity with their perception of using the AI
chatbot for idea generation.

This study can comprehensively explore students’ use of ChatGPT, questioning tech-
niques, and the overall impact on creative idea generation across different experiment
stages by addressing these research objectives.

2 Theoretical Background

2.1 Idea Generation and Fixation

All innovation startswith an idea. In business settings, an idea can be a partial or complete
thought of a solution, method, or simply a concept in response to an identified problem
[6, 7]. In idea generation, a major obstacle to overcome is fixation. Fixation is a form
of cognitive bias that restricts one’s creative thinking [9]. What contributes to forming
such a mental barrier to creativity can often be imperceptible. Even as tedious as how
instruction is given for problem-solving can lead to fixation [10]. For example, offering
samples or detailed description to students of how the outputs could look can lead to



Can ChatGPT Inspire Me? 77

conformity effects, meaning that ideas being generated are already fixated or shaped
to a certain type of output, even though one were instructed to develop ideas that are
completely different from the samples given [6] One way to help overcome fixation is
to ask questions that help challenge the status quo [11].

2.2 Fixation and Questioning

Questioning is argued to be an effective method in triggering creativity as it helps facili-
tate divergent and convergent thinking [5, 8].While the former involves amindset to come
up with alternatives to conventional thinking, the latter necessitates the ability to asso-
ciate remote concepts with creativity. By observing and analysing the idea-generation
process of undergraduate students working on a product design project, [5] notices that
different types of questions can help guide one to switch thinking modes; in particular,
more divergent thinking should be encouraged through generative design questions dur-
ing idea-generation to allow possibility thinking andmore convergent thinking should be
encouraged through deep reasoning questions during idea selection to reduce ambiguity
[5]. However, formulating questions itself is already a creative act. What makes it even
more challenging is that questioning is found to be more effective when it is conducted
as a thinking process.

SCAMPER questioning technique has been adopted widely for idea generation, pri-
marily through a perspective-switch of products with ten elements: Substitute, Combine,
Adapt, Modify, Magnify, Minimise, Put to other use, Eliminate, Reverse, and Rearrange
products [12]. Previous studies suggest that SCAMPER can improve both the quantity
and quality of ideas during the divergent thinking process [13]. Yet, the development of
questioning as a flow with SCAMPER is still challenging as there is no guideline on
how this can be achieved. Its product-oriented nature also limits the perspective-shifting
encouraged by SCAMPER. It misses the importance of perspective-shifting in terms of
a person’s questioning development.

2.3 Narrative Approach for Fixation

Currently, idea generation is largely dominated by divergent thinking tools, which only
rely on generating a large number of alternatives for creative problem-solving. It is
said that it is best to avoid logical thinking during divergent thinking. [14] argue that
existing creativity tools are created based on the assumption that our divergent thinking
and convergent thinking for creativity can be completely separated, just like how a
computer works. Without associative thinking, the alternatives’ quality and practicality
are in question even though the quantity is there. Hence, they propose using a narrative
approach to stimulate associative thinking as a flow during idea generation without
having logical thinking stepped in. A narrative approach uses storytelling and creation
to promote associative creative thinking. In particular, perspective-switching is effective
in helping one see from a different person’s perspective for idea generation. Such a
perspective switch does not only focus on viewing the product differently. Rather, it is to
see the world of the users differently or to encourage one to play a different role through
storytelling.
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2.4 Creative Self Concept and Creativity

The role that one’s creative self-concept plays in idea generation [15, 16], their creative
behaviours [17] and their creative performance [18] have been essential to creativity
research. Previous studies suggest that one’s creative potential can be elevated by one’s
creative self-concept, which is formed by self-belief in one’s creative ability and the
importance of creativity in shaping self [19]. It is also said to be positively related to
creative motivation [20]. However, to the authors’ knowledge, no research has been
conducted to examine how one’s self-concept is related to the perceived usefulness of a
creativity tool.

3 Methodology

3.1 Experiment and Questionnaire Design

A pre-post experiment with a post-activity survey was conducted to examine the per-
ceived usefulness of AI Chatbot in enhancing student’s creativity when compared to two
other scenarios: 1) no tool at all, and 2) with a question guide. ChatGPT was chosen for
the study as it has recently become the most popular AI Chatbot among students.

At the beginning of the experiment, students were presented with a scenario sheet for
participants to envision themselves in. This sheet is bilingual, containing both English
and Chinese and is related to proposing creative ideas for using hotel waste towels to
craft gifts to delight hotel guests. The scenario comprises four differentmarket segments,
allowing students the flexibility to propose ideas tailored to their target group(s). This
experiment consists of three rounds. In the first round, students are required to propose
three creative ideas without using any tools within a 10-min time frame. In the second
round, they have 10min to interactwithChatGPTbefore presenting three distinct creative
ideas, which should differ from those in the first round. In the third round, conducted
one week later, students are allocated 10 min to utilise a question guide prepared by
the researchers, based on the SCAMPER technique [12] combined with a narrative-
based approach for enhancing creativity [14]. Subsequently, they are expected to propose
another three creative ideas that differ from the ones presented in the first two rounds.
Figure 1 illustrates the research framework of this study.

At the end of the experiment, participants were asked to save the whole conversation
with ChatGPT to a file and send it to the researcher for analysis. Participants were then
required to fill in three questionnaires, including two post-experiment questionnaires and
one creative self-concept profile. The key purpose of the post-experiment questionnaire
was to obtain their perspectives on the three different creative processes: 1) No tool, 2)
With ChatGPT, and 3) With a question guide. To ensure that participants’ motivation
for the challenge does not influence their creative outputs in the three rounds of the
challenge, post-activity questionnaires included questions regarding outcome-focused
and process-focused motivation. These questions were adapted and modified from [21]
to improve the validity of the findings. Creative self-concept questions were asked after
all three rounds of challenge were taken. The six questions were adopted from [19, 20]
to evaluate one’s self-creative concept (see Appendix A).
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Fig. 1. The Research Framework

3.2 Question Guide Design

A question guide was devised to assess the effectiveness of questioning in two distinct
contexts: questioning with immediate responses (e.g., ChatGPT) and questioning with-
out immediate responses (e.g., self-questioning). This guidewas constructed utilising the
SCAMPER technique as its foundation. A narrative approachwas employed to adapt and
enhance the technique to address the potential limitation of the SCAMPER technique,
which may not naturally incorporate questioning. Its perspective-shifting that focuses
on the product can also be overcome by instilling a guest-focused narrative while using
SCAMPER to help develop a question guide. In other words, the question guide was
developed based on SCAMPER with a narrative approach to guide students to imagine
themselves as if they were the guests and how their “products” interplay with guests’
needs and guest experience as a whole.

During the development of the question guide, several rules were applied, drawing
from the work of [5, 10]. First, the questions were designed to encompass both divergent
and convergent elements to enhance the originality and relevance of generated ideas.
Divergent questions were predominantly used at the outset, followed by an increased
emphasis on convergent questions later in the process. Second, the questions were struc-
tured to build upon one another, creating a coherent narrative for idea generation. This
approach ensured that the questions were not treated as isolated entities but integral
parts of a continuous thought process. Third, more abstract categories were employed
in the questions to avoid prematurely narrowing down possibilities. For instance, the
initial questions encouraged students to contemplate the overall “experience” of the
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guests rather than focusing narrowly on the old towel at the beginning of the questioning
process.

After incorporating the perspective-shifting and guest-focused narrative, the question
guide was designed to inspire participants to think from different perspectives and put
themselves into different scenarios. The finalised question guide for this experiment
consists of eight questions:

1. Think of a typical guest staying at this hotel. Think of what this person has been
through and the environment the person is in. If you were this guest, what frustrates
you the most at this moment?

2. As this guest, if your typical experience at a hotel can be completely rearranged to
delight you, what arrangement do you want it to be like?

3. If someone were to suddenly take away an essential part of the new arrangement,
what would that be? How will the whole experience become for you?

4. If youwere to use the old towels to replace themissing part, whatwould the experience
be like for you?

5. What if the old towels do not look or feel the way a typical towel does, what would
they be like? How will their different look or feel change your experience?

6. If you were to combine the old towels with another type of recycled item to re-
create the missing part of the new arrangement, what would it be like? How will you
experience these newly transformed wastes as a guest?

7. Where else can you use these newly transformed wastes as a guest?
8. Think of what hotels and cities would be like in 30 years. How will this new arrange-

ment made possible with the transformed wastes adapt to your changing needs and
the changing environment you are in?

3.3 Data Collection

Invitation emails were sent to all master’s level students in the researchers’ department.
Ten students agreed to participate. The experiments were conducted on May 18 and 25,
2023, with four second year and June 7 and 15, 2023, with six first-year Master level
students. At stage one, students were asked to propose three ideas without tools. At
Stage Two, they were asked to propose three new ideas with the assistance of ChatGPT.
After that, they fill out the post-experiment questionnaire. One week later, students were
invited to participate in round three. They were given a guide with 15 questions designed
to inspire them to think of three more new ideas. After the experiment, participants were
asked to complete post-experiment questionnaires and a creative profile survey.

3.4 Data Analysis

Content analysis was carried out to analyse the conversation between participants and
ChatGPT. A total of 81 questions were asked. One participant only asked ChatGPT one
question. The highest number of questions asked was 13. These questions are further
analysed into five categories (Table 1).

Table 2 illustrates the demographics of the participants. All of them have prior
experience with ChatGPT, but two mentioned that they only created an account and
used it once. Meanwhile, two participants claimed they have extensive experience and
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Table 1. Categorisation of Conversation with ChatGPT

Categories No. of questions

1. Questions purely ask ChatGPT to provide suggestions 20 (24.7%)

2. Assign role to ChatGPT and/or focus on a target user 25 (30.9%)

3. Discuss with ChatGPT for comments or advice 5 (6.2%)

4. Ask ChatGPT for more ideas 27 (33.3%)

5. Others 4 (4.9%)

Table 2. Demographics of the Participants

ID Master level Gender Self-reflect ChatGPT experience CS Score
(6 to 30)

Relative
Creativity*

S1 Year 2 M Beginner 17 Low

S2 Year 2 F Beginner 26 High

S3 Year 2 F Just once 19 Low

S4 Year 2 M Advance 26 High

S5 Year 1 M Beginner 23 Middle

S6 Year 1 M Beginner 23 Middle

S7 Year 1 F Beginner 23 Middle

S8 Year 1 M Beginner 21 Middle

S9 Year 1 F Advance 24 High

S10 Year 1 F Just once 17 Low
* Relative creativity among the participants

use it frequently. The Creative Self-Concept score (CS score) was generated by summing
up the responses to six creative self-concept questions from the creative profile. Based
on their CS scores, participants were further divided into three groups to indicate their
relative creativity among all participants. The relative creativity group were classified
by distribute evenly based on the difference between the lowest and the highest score.
Therefore, a CS score between 17 and 19 indicated relatively low creativity, while a
score between 20 and 23 indicated relatively moderate creativity, and a score between
24 and 26 indicated relatively high creativity.

4 Findings and Discussions

4.1 Questioning ChatGPT

Within the 10 min, participants can interact with ChatGPT in any form and language
they prefer until they get satisfactory results. At the beginning of the conversation, half
of the students directly asked ChatGPT to propose ideas. “How to reuse waste towels”
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[S1]; “Help me to find 3 ways to reuse waste towels” [S3]; “Please help me to use
waste towels to make different products” [S5]; “…using towel to reuse and transform,
give examples” [S6] and “What creative product can be made by waste towels” [S10].
From the results generated by ChatGPT according to these five questions, we found that
without specifying “the purpose” (for hotel to delight guests) and target users, ChatGPT
provided many ideas that do not match the purpose stated in the scenario sheet. For
example, cleaning cloth, wipes, kitchen towels, construction bricks, and gift wrap.

The most frequently asked question was “more ideas.“ One-third of the questions
belonged to this category, such as “any newer ideas” [S5], “I need something more
creative” [S6], and “Can you provide me with more ideas?” [S8], among others.

Two participants were assigned roles for ChatGPT. S4 instructed the chatbot, saying,
“Your role is a fashion designer” [S9]. S4 even assigned six different roles, including
recycle product designer, artist, designer, engineer, Nobel Prize winner, and Elon Musk,
so that the chatbot could provide a variety of ideas. However, these questions also did not
specify the purpose and the target users, resulting in generated results (e.g., biodegradable
towels, recycled fibre, and garments) that did not align with the intended purpose.

S7 and S8 began their conversations by providing all the required criteria, including
competition, waste towels, four market segments, and delighting the customers to Chat-
GPT. After the chatbot provided suggestions such as shopping bags, slippers, toiletry
bags, facial cotton pads, and yoga mats, both asked the chatbot for more ideas four times
before ending the conversation.

Only three participants sought advice from ChatGPT, asking questions like “Do you
think… is suitable for hotel guests?” [S3], “What is the meaning of having…” [S4],
and “Do you think… is feasible?” [S9]. Moreover, S9 was the only participant who
engaged in humanised conversations with the chatbot. However, rather than discussing
idea generation, she pressured the chatbot for more useful ideas.

Most participants were primarily focused on the outcome, a creative idea for repur-
posingwaste towels into a product. They often overlooked the importance of considering
the target market and its needs. Of the 90 ideas generated, only 13 (14%) mentioned the
target users or their specific needs, while the rest focused solely on the product.

In conclusion, throughout their conversations with ChatGPT, most participants did
not engage in in-depth discussions to explore their ideas further. None of them sought
advice from the chatbot to refine their ideas or overcome creative fixation. Instead, they
were eager to obtain creative outputs directly from ChatGPT.

4.2 Perceived Usefulness of Idea Inspiration Tools

In this study, students perceived ChatGPT as a fast and efficient tool [S10] that inspire
them to think in different dimensions and discipline [S3, S6], simplify the convergent
thinking process among different ideas [S7], and remind them of the discipline that was
outlooked [S5]. Interestingly, some participants did not think AI Chatbot is a good tool
for idea inspiration. Three of them feel that the ideas provided by ChatGPT were direct
[S2], standard, generic [S5] and non-creative [S8]. S9 point out that whenever similar
question and request were inputted, ChatGPT provided similar answers. Therefore, the
answers were not creative at all.
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For the perceived usefulness of the question guide, all Year 2 students indicated it
restricted their imagination and exploration of new ideas [S1, S2, S3]. S4 agreed that the
question guide “can alter thinking logic but did not strongly impact the final outcome”.
On the other hand, Year 1 students have completely different perspectives. They feel
that the question guide can guide them to think in different dimensions [S6] and lead to
a creative direction [S8]. The question guide offered a story set so S5 could understand
the target user’s needs and have a clear direction to think of good ideas. S9 pointed out
that the question guide helped her to explore more ideas without barriers and “visualise”
the situation [S10].

4.3 The Proposed Creative Ideas

Participants were asked to self-evaluate the creativity of the ideas they proposed in each
round using a 5-point Likert scale, where 1 indicated “strongly disagree” and 5 indicated
“strongly agree.“ TheANOVA test results showed that individualswith high self-creative
concept scores felt significantly more creative (mean = 5.0; STD = 0; F = 13.3; p =
0.004) when suggesting ideas in Round 1 compared to those with medium (mean =
3.75, STD = 0.5) and low creative profile scores (mean = 4.0; STD = 0). However,
participants with high self-creative concept scores perceived that the ideas they proposed
in Round 3, after using the inspiration tools (ChatGPT [F= 0.7; p= 0.528] and question
guide [F = 0.122; p = 0.887]), were not as creative as those in Round 1.

At the end of the second questionnaire, participants were asked to select the three
best ideas from the nine they had proposed and express their perceived usefulness of
the two inspiration tools. Eleven ideas were from both Round 1 (no tool) and Round 3
(question guide), while six ideas were from Round 2 (ChatGPT).

The results revealed two intriguing phenomena. Firstly, participants favoured the
ideas they had generated over those AI recommended. Secondly, despite the expectation
that ChatGPT would outperform other tools, participants did not consider the ideas
proposed by the chatbot to be creative enough to make them the top three choices.

5 Conclusions

Students admire the capabilities of ChatGPT and find it interesting, motivating, and
helpful for study and work [22]. However, when it comes to idea generation, does it have
the same effect? The paper starts by asking, “Can AI chatbots help overcome fixation
for better idea generation?”. The findings suggest that AI Chatbot has the potential to
help expand one’s thinking and knowledge for creative problem-solving. However, its
evocativeness, which refers to the capacity of a learning activity or material to give
rise to “personal thought” [23], is not fully realised. When one focuses on the creative
outputs instead of the creative process, AI Chatbot becomes an ineffective tool for idea
generation.When it is seen as a tool to help expand one’s thinking and knowledge as a part
of a creative thinking process, it is perceived as fast and effective. Hence, the perceived
usefulness of AI Chatbot depends largely on the student’s capability and knowledge
in asking questions that help them overcome fixation. Instead of asking divergent and
convergent questions in a flow, as suggested by [5], participants of this study focus on
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gaining creative outputs from ChatGPT by giving orders or requests. When they were
not satisfied with the creative outputs offered by ChatGPT, they simply requested “more
ideas” instead of asking various questions. Students were found to be fixated on their
own questions while using ChatGPT for idea generation.

Askingquestions as a formof interactive learninghas a longhistory, datingback to the
teachings of Socrates. InteractingwithAI chatbots ismade easy and engaging through its
natural language conversations. Through conversation, questions scaffold learning and
promote awareness and thought. AI chatbots’ conversational format enables students to
exchange questions and answers, leading to deeper personal reflection. Sadly, students
cannot take full advantage of technological advancement as they are rarely taught how
to ask questions or even given a chance to ask questions in the classrooms.

This study also finds that the creative self-concept of the students has an impact
on the perceived usefulness of ChatGPT in idea generation. Those more confident in
their creative ability tend to see ChatGPT as less useful. They prefer generating ideas
on their own or with a question guide. Instead of seeing ChatGPT as a tool to help
modify or expand their original ideas, they simply prefer not to use it at all. This seems
to suggest that those with higher creative self-concept do not see AI chatbots as what
helps overcome fixation. Rather, it creates fixation by offering non-creative and similar
answers.

The theoretical contribution of this study is twofold. While most studies adopt an
outcome-based approach in the evaluation of the effectiveness of an intervention, this
study also takes into consideration the user’s perspective as well as their creative concept
as an indicator of the effectiveness of a creativity intervention [24]. This study is also
among the very few studies to examine the impact of AI Chatbot technology on one’s
creativity and questioning technique. In terms of practical contribution, this study sheds
light on whether and how AI chatbots and large language models can be adopted to
enhance students’ creativity.

Creativity has become one of the most sought-after skills. Nevertheless, schools
have not effectively cultivated their students’ creative potential [25]. Students are often
expected to apply their creativity skills for idea generation and selection in project-based
learning, but they are rarely taught how to do so in the classrooms. Students are often
left alone and feel most anxious about generating ideas for creative problem-solving
[26]. Now, with the popularisation of AI chatbots, it is unavoidable that students will
rely on AI chatbots to help generate ideas to solve problems. Therefore, it is of foremost
urgency for educators to explore how students can take full advantage of the technology
instead of restricting its usage.

This study has twomajor limitations. First, the sample size is notably small, with par-
ticipants from the same university with similar educational backgrounds. Consequently,
the findings may not be generalisable to contexts outside this demographic. Second, data
collection occurred approximately two months after the launch of ChatGPT in Taiwan
with Chinese large language model. Given this relatively short time frame, most partici-
pants were still relatively new to ChatGPT, which could have impacted their familiarity
and comfort with the tool. Therefore, they may not have been fully adept at utilising the
chatbot to its fullest potential during the study.



Can ChatGPT Inspire Me? 85

Appendix A –Creative Self-concept Questions – Bilingual in Chinese
and English

1) I think I am a creative person.
2) My creativity is important to who I am.
3) I trust my creative abilities.
4) I am sure I can deal with problems requiring creative thinking.
5) I am good at proposing original solutions to problems.
6) Ingenuity is a characteristic which is important to me.
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Abstract. The purpose of this article is to introduce the design thinking approach
and illustrate how itmaybeused to facilitate anonline course redesignbyproviding
a specific example. This article builds on the theoretical foundation of the design
thinking literature. It reviews the stages of the design thinking process, namely
empathize, define, ideate, prototype, and test. The paper also presents an example
of design thinking steps being applied to a graduate online hospitality course. The
paper used a survey with both qualitative and quantitative questions to understand
student experiences in this course, to identify students’ goals and challenges, and
to build student personas. This research presents one of the personas developed for
the redesigned course and offers an approach to redesigning the class to improve
the learning experience for this persona. The approach presented in this paper may
be useful to other instructors, program directors, hospitality and tourism training
professionals, and instructional designers.

Keywords: User Experience · Course Design · Learner Experience · Design
Thinking

1 Introduction

The COVID-19 pandemic led to a rapid increase in the availability of online educa-
tion within higher education in 2020. According to the National Center for Education
Statistics, more than 14 million postsecondary students in the United States, constitut-
ing 75% of the total, engaged in online coursework during the fall of 2020 [1]. Online
learning offers students several advantages, such as flexibility in terms of location and
pace of study and access to a diverse array of educational options and resources [2, 3].
On the other hand, online learning may be criticized for lack of interaction and social
engagement, feelings of isolation, and reducedmotivation [4]. Questions emerge regard-
ing whether students participate in courses as educators envision and which aspects of
online courses effectively involve students to improve the learning experience. The pur-
poseful design of online courses can maximize the potential for student engagement and
consequent learning [5].

Design thinking is an approach that has been used in technology design for years.
Educators can learn from the principles of the design thinking approach to build better
online educational experiences. The topic of design thinking in education has been
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presented in the literature from two major perspectives: teaching design thinking as
a part of the curriculum to develop innovation and critical thinking skills [6–8] and
applying the design thinking process to instructional design [9]. It is important to note
that while both perspectives have been documented in the literature, the first one seems
to have higher coverage and attention than the second one.

In hospitality and tourism education literature, design thinking has beenmainly intro-
duced from the skill-development perspective. There is an emerging stream of literature
that looks at the development of higher-order thinking skills in hospitality and tourism
students, including creativity, critical thinking, teamwork, and problem-solving [10–
12]. Such skills may be applied to creating innovation in the hospitality industry, e.g.,
by developing future hospitality concepts [13] or envisioning smart hotel concepts and
guest experiences [14]. However, the hospitality and tourism education literature lacks
the instructional design view on design thinking in hospitality education. The review of
relevant literature demonstrated a gap in explaining the specific steps of applying design
thinking to hospitality course design.

Given the literature gaps presented above, the purpose of this article is to introduce
the design thinking approach to hospitality instructional design and illustrate how it
may be used to facilitate a course redesign by providing a specific example. This article
builds and contributes to the theoretical foundation of design thinking and e-learning in
hospitality and tourism education literature, reviews the stages of the design thinking
process, and presents an example of design thinking steps being applied to an online
hospitality course.

2 Literature Review

2.1 E-Learning in Tourism

With the utilization of Information andCommunicationTechnology (ICT), higher educa-
tion has transitioned to online platforms in order to connect with students and implement
virtual instructional methods for the delivery of courses via the Internet [15]. Electronic
learning (e-learning) can be incorporated into the tourism and hospitality sector bymeans
of creating and executing online training programs and modules [16]. Sigala [17] sug-
gests that the development and implementation of technologically and pedagogically
effective e-learning platforms are important for enhancing e-learning effectiveness. E-
learning offers several key benefits, including flexible access to course materials [18],
a vast array of multimedia resources, and the promotion of self-directed learning and
critical thinking skills. It also facilitates collaboration among students and instructors
via online platforms, reduces costs associated with physical classrooms and travel, and
enables personalized learning experiences [19].

The pandemic, while having a detrimental effect on tourism and hospitality edu-
cation, has spurred researchers to investigate innovative approaches to teaching and
learning and students have enthusiastically embraced novelmodes of instruction, encom-
passingvirtual lectures, discussion forums, virtual group assignments, augmented/virtual
reality-based learning, simulations, and gamification [20]. While e-learning offers flex-
ibility and accessibility, it also presents challenges as well. The transition to e-learning
has created a need for educational institutions to equip themselves with online learning
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tools and techniques. Instructors should continuously adapt and improve their online
teaching strategies based on student feedback and evaluation to enhance the effective-
ness of e-learning experiences [15]. The next sections of the paper explain the concept
of design thinking and illustrate how it may be used to take a user-centric approach to
course design.

2.2 Design Thinking

Design thinking may be defined as an analytic and creative process that involves an
individual in opportunities to experiment, generate and develop prototype models, col-
lect input, and revise designs [21]. It involves a human-centered and iterative process
of understanding users’ needs, defining problems, ideating solutions, prototyping, and
testing [22]. Design thinking is significant because it offers a systematic approach to
problem-solving and innovation that can be implemented in various contexts [23].

Design thinking evolved into pedagogy in the 1950s when John E. Arnold collab-
orated with psychologists, designers, and industrial researchers to develop a creative
and human-centered design approach. In the 1970s, the design pedagogy developed
creative and humanistic designers with aesthetic and technical knowledge, resulting in
inventions and entrepreneurship [24]. Design thinking has several uses in education,
including developing students’ creativity, problem-solving, and critical thinking skills,
fostering a culture of innovation and entrepreneurship, enhancing the quality and rel-
evance of academic programs, improving the learning experience and engagement of
students, addressing complex educational challenges, and preparing students for the
demands of the 21st-century workforce [22].

Watson [25] acknowledges that there are many variations of design thinking models
and he believes that having a model like the Stanford design thinking model is valuable
because it provides educators with a guiding approach and tools to overcome creative
blocks, generate creative insights, and developmore and better ideas. TheStanfordmodel
encompasses five phases or stages of design thinking, often referred to as modes, that are
progressed through in order to arrive at solutions or resolutions for problems. Stages in
design thinking include: empathize, define, ideate, prototype, and test. It is an iterative
process that fits the nature of education where it is expected that instructors improve and
refine their courses based on students’ feedback [26]. The following sections elaborate
further on the stages of the design thinking process.

Empathize. Empathy, as the first mode, serves as the cornerstone of human-centered
design, serving as a crucial initial step for all design work. During this phase, design-
ers closely observe user actions and behaviors, engage in interactions and interviews
with them, and deeply involve themselves in comprehending the user’s experiences and
viewpoints [9, 26]. These insights empower designers to tackle the subsequent phases
of the process with a more profound grasp of the surrounding context and the issue at
hand [26].

Personas might be highly appropriate for describing various categories of students,
each with occasionally distinct needs, preferences, and anxieties related to their learning
process [27]. Personas encompass brief descriptions of potential users, serving as aids
for system developers in acknowledging the characteristics, needs, and concerns of
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potential users. Initially formulated in user experience (UX) research, personas’ utility
could extend to the realm of education, contributing to the enhancement of teaching and
learning experiences [27, 28]. Personas are used to induce and promote empathy with
users [29]. By empathizing with the learners, educators can gain a deeper understanding
of their needs and tailor the redesign efforts to meet those needs effectively.

Define. In the second phase, known as the Define mode, designers leverage the insights
garnered during the empathizing stage to concentrate on the problem. Their objective
is to go beyond a basic definition as they elaborate on the complexities of the user, the
problem, and the surrounding context. During this phase, designers formulate a problem
statement grounded in the specifics and insights they previously acquired. They narrow
down and define the problem, providing a framework to steer design endeavors in the
subsequent stages [9, 26].

In the context of education and course redesign, the define stage helps educators
and instructional designers to identify the specific areas that need improvement or
modification in the existing curriculum or teaching methods. It allows them to clearly
articulate the problem statement and set clear objectives for the redesign process. By
clearly defining the problem and setting goals, the define stage ensures that the redesign
efforts are focused and purposeful, leading tomore effective andmeaningful educational
experiences for the learners [22].

Ideate. In the Ideate phase, the objective is to delve into various solutions and concepts.
The aim is to surpass the evident and engage in brainstorming, nurturing, and producing a
broad spectrumof ideas, solutions, and strategies pertinent to the issue at hand.Designers
are encouraged to generate a wide range of ideas while maintaining the problem’s focus
and to also let their imagination explore unexplored, innovative concepts. With the
aim of unfettered idea generation, postponing judgment on idea assessment permits
unhampered creativity [26].

In the context of education and course redesign, this stage encourages educators and
instructional designers to think outside of the box and explore innovative approaches
to improve the curriculum and teaching methods. This stage emphasizes brainstorming
and idea generation, where diverse perspectives and viewpoints are encouraged to fos-
ter creativity and generate a multitude of ideas [22]. This stage involves encouraging
educators and instructional designers to think creatively, brainstorm ideas, and explore
different possibilities for addressing the problem at hand [9, 21, 30].

Prototype. The prototype stage involves creating tangible representations or models
of the ideas generated during the ideation stage to test and gather feedback from users
[22]. Prototypes can take various forms, such as physical models, digital simulations, or
even sketches, depending on the nature of the problem and the available resources. The
purpose of prototyping is to bring ideas to life and make them more tangible, allowing
designers to evaluate their feasibility, functionality, and user experience [21]. This is not
an attempt to reach a definitive solution, but rather a chance to experiment with rendering
ideas tangible [26].

The prototype stage in design thinking for education and course redesign involves
creating tangible representations of the proposed solution [30]. It can allow educators and
instructional designers to develop and test prototypes of new teaching methods, learning
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activities, or curriculum components. This stage helps with evaluating the feasibility,
effectiveness, and user experience of proposed changes before implementing them on a
larger scale [22].

Test. In the Test stage, designers evaluate the prototype by involving real users or
representative stakeholders. This can involve user interviews, observing interactions
with prototypes, or employing other techniques to collect feedback for enhancing the
solution(s). Testing might reveal the necessity to fine-tune the prototype or even reassess
and reevaluate the initial perspective. It might prompt a return to the empathize phase
for a deeper understanding of users, or a revisit to the ideate phase to explore alternative
solutions [26].

In the context of education and course redesign, the test stage allows educators to pilot
the proposed changes in a controlled environment, such as a small group of students or a
specific course module, to observe how well they work in practice. Testing in education
involves collecting data and feedback from students, teachers, and other stakeholders to
assess the impact of the redesigned elements on learning outcomes, engagement, and
overall satisfaction [22].

Althoughwe depict them in a sequentialmanner, design thinking is inherently an iter-
ative procedure. Designers, educators, and individuals in other roles can go through the
process repeatedly or reengagewith different phases as necessary, aiming to comprehend
and explore issues and potential solutions [26]. This paper continues to demonstrate how
the design thinking approach may be applied to designing online courses in hospitality
and programs.

3 Methods

The design thinking approach was applied to a graduate-level online course in the Hospi-
talityManagement program at a university in the United States. This course was taken by
both master’s and Ph.D. students. While the Ph.D. program offers a mix of face-to-face
and online courses, the master’s program is delivered asynchronously online. Therefore,
it was deemed important to understand the user experience of this student group with
online courses and redesign the course in response to that.

3.1 Data Collection

The first stage in the design thinking approach is Empathize. This step relies on data
collected from the users (learners in the case of this project). All the following design
thinking steps (define, ideate, prototype, test) are grounded in the understanding of user
goals, interactions with the technology, and frustrations and developed based on the
authors’ thinking. Therefore, the Methods section of this study describes the approaches
to data collection and analysis for the empathize stage.

To better understand student experiences in the online courses, the course instructor
conducted an online survey. Students were informed that participation in the survey was
anonymous and voluntary. The survey was available to students for one full week via
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the Blackboard course website. Also, they were offered bonus points for participating
in this survey resulting in a 100% response rate.

The first item on the survey explained to students the purpose of the questionnaire. It
was shared with the students that the instructor is trying to understand how they engage
with the course and provided materials. The opening statements stated that the instructor
is looking to understand what is important for students in an online course, their goals
and frustrations, how they interact with the course, and how the instructor can improve
the experience for the current and future cohorts of students. Following the opening
statement, the survey instrument used a mix of multiple-choice and essay questions.
While multiple-choice questions were used to collect quantitative data about students’
behavior on consistent scales, essay questions were used to collect qualitative data to
yield deeper understanding and insights into learner experience with the course.

Multiple-choice questions were used to collect data about the overall rating of the
course experience, technology tools used to access the course (e.g., laptop, tablet, smart-
phone; personal or shared device), time spent going through the course resources and
completing assignments, as well as identifying the key features of the course website
that students used frequently (e.g., announcements, to-do lists, assignments, etc.). The
essay questions were designed to understand the story of every learner. Students were
encouraged to express their thoughts in full sentences and write from a couple of sen-
tences to a paragraph. The essay questions asked students to describe their goals, how
they use the Blackboard course website (e.g., which sections they visit and in which
order), their frustrations with the online course, and how they would make it a “perfect”
course.

3.2 Data Analysis

The data analysis for this project included descriptive statistics that summarized the
technologies used for accessing the course website, time spent on materials and assign-
ments, and most frequently used features. Thematic analysis was applied to qualitative
data collected via essay questions. The analysis of goals, frustrations, and uses of the
Blackboard website were used to generate learner personas.

Personas are fictional characters that are built to represent groups of userswho exhibit
similar behaviors. Persona templates are widely available online as a part of resources
for UX research, for example, through professional associations, such as Interaction
Design Foundation [31]. User personas may include different types of information, such
as the name of the persona, a catchphrase, demographic characteristics, a description
of the persona, goals, frustrations, personality traits, brands that the persona uses, and
other categories based on the needs of a specific project. The following section presents
the results of the study, including the sample description, a persona example, and further
considerations for all stages of the design thinking process.
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4 Results

4.1 Sample Profile

All 14 students enrolled in the course in the Fall of 2022 participated in the course
experience survey. An average overall evaluation of the course experience was 4.5. The
course experience was measured on a 5-point scale anchored at 1 - poor to 5 - excellent.
Only one student rated the course experience as average (3 points). All other students
evaluated their course experience as good (5 students) or excellent (8 students). All
students accessed the course content on their personal laptop/desktop computers.

Most frequently (42.9%) students reported spending three or more hours going
through the course resources (e.g., reading announcements, watching video lectures,
etc.) on an average week. The next two categories were reported equally frequently:
1.5 h and 2 h (21.4% for each category). A similar pattern was observed on the next
question asking students how much time per week they spent completing assignments.
The majority of students answered 3 or more hours (57.1%), followed by 2 h (21.4%),
and 1.5 h (14.3%).

To understand students’ circumstances outside of the learning environment, they
were also asked about their work status and other personal commitments that they had
during the semester. Half of the students (50%) worked full time and another 28.6%
worked half-time. Work responsibilities were the most frequently reported commit-
ment outside of school (64.3%), followed by personal relationships (e.g., significant
other/spouse; 50%), friends (50%), sport (28.6%), and children (21.4%).

4.2 Developing Personas

The next step in developing empathy with learners involved reading the essay answers
alongwith the responses to quantitative questions, finding the key themes, and identifying
similarities in user goals, interactions with the Blackboard website, and frustrations.
The main goal of this activity is to identify the key personas that are present in the
class and think about the course redesign from the perspective of that persona. To meet
the publication length requirements, this paper further presents one of the personas
developed for the subject course. Please see Fig. 1 for the persona profile.

Please review the card to meet Angelica who is a 35-year-old female student, who
balances a full-time job, busy personal schedule, raising two kids, and working towards
her online master’s degree in Hospitality Management. Angelica says: “I work full time
and make progress on my online courses whenever I have free time”. Her goals are to
balance school, work, and personal life, to learn effectively from her classmates and the
course professor, and to submit all assignments on time. Angelica tried to use the mobile
app and was frustrated by that experience. She is also looking for ways to get hands-on
experience with the content she is learning and increase her real-time interactions with
the course participants.

Creating personas like Angelica helps instructors of online courses better understand
their students, “hear” their stories, goals, and struggles, and put themselves in students’
shoes when thinking about course redesign as suggested by Rapanta and Cantoni [32]
to empathize with the end-users more. The next steps in the design thinking process
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Fig. 1. Learner persona example. Photo credit:katemangosta on Freepik.

include defining the problem, ideating potential solutions, prototyping, and testing. This
paper continues to demonstrate how the developed persona of Angelica may be used to
complete this process.

4.3 Using Personas to Improve Online Courses

Define. Using the insights from students like Angelica, the project progresses to iden-
tifying the problems in the course design that need to be solved to improve the learning
experience for this user group. When working on this step, it is important to consider the
frustrations that the learner persona expressed explicitly, but also it is valuable to look
at the overall context and to make conclusions about how the goals and frustrations of
the user interact with the broader circumstances of their lives. If we try to put ourselves
in Angelica’s shoes, we may identify the following areas that she is struggling with:

• Timely submission of assignments. It is easy to miss a deadline when juggling work,
school, and personal responsibilities. Angelica mentioned that she moves the to-dos
and deadlines of each module to her personal planner to keep track of all the work
that she needs to complete.

• Extracting the key material from the video lectures that are essential for learning and
completing the assignments. Angelica may have a lot of interruptions in her learning
schedule. She acknowledged that she makes progress on her online classes whenever
she has time. Therefore, she may be trying to learn at various opportunities, such as
short breaks at work, waiting for a meeting, or interrupted circumstances.

• Lacking real-time interactions. Angelica is taking an asynchronous class online. The
course does offer interactive elements, such as the kick-off meeting at the start of
the semester and discussion boards for the students to interact and exchange ideas.
However, the discussion boards may take time for students to respond to as everyone
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learns on their own schedule. Therefore, Angelica is looking for ways to increase her
interactions with other learners and the professor.

• Gaining experience. Overall Angelica enjoys her learning experience and values the
material that she has been exposed to. However, she does not feel confident yet
applying this content to real-life problems and situations (Table 1).

Table 1. Generating course redesign ideas at the ideate stage.

Calendar/Announcements Video
Lectures/Resources

Assignments/Projects

Timely
submission of
assignments

Create a shareable course
calendar that students can
import and receive
reminders
Send out weekly
announcements
describing the scope of
work
Send a reminder to
students without
submissions 2 days before
the due date

Add timestamps to
video lectures to
facilitate navigation to
the right content
needed for the
assignments
Provide students with
useful methods and
apps that help them
manage their time
Provide learning
materials in advance to
allow flexibility in
working through them

Break down complex
assignments into
smaller, scaffolded tasks
Scaffolding of term
projects
Provide rubrics to
clearly indicate the key
concepts and skills
students need to develop
Provide an estimated
time of completion
Choice-based projects:
Provide students an
option to choose a
project that aligns with
their interests and time
availability

Extracting key
material from
video lectures

Add a label for
essential and
supporting video
lectures
Include instructions on
the elements to pay
attention to when
studying a particular
resource (e.g., articles,
reports)

Include links to relevant
video lectures in the
description of the
assignment
Encourage students to
create visual aids like
concept maps or
diagrams to represent
key concepts and
relationships within the
video lecture

(continued)
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Table 1. (continued)

Calendar/Announcements Video
Lectures/Resources

Assignments/Projects

Lacking
real-time
interactions

Periodically schedule live
question-and-answer
sessions

Enable the web
conferencing feature in
LMS so that students
can organize meetings
without the instructor

Ask students to
collaborate on small
projects in teams for
certain weeks
Use peer review
assignments where
students provide
feedback to their
classmates

Gaining
experience

Give real-life examples
and case studies
Record interviews with
guest speakers
Organize online guest
lectures
Use virtual tours (e.g.,
Hyatt in virtual reality)

Assign students to keep
reflective journals or
blogs where they
document instances
where they’ve applied
class knowledge in their
daily lives
Partner with a local
hospitality/tourism
business for projects
Use role-playing
exercises

Ideate. After meeting Angelica and defining her learning problems, the next step is to
create ideas for how these problems may be solved for the group of users represented by
the persona of Angelica. There are many ways to generate ideas. Such approaches may
include asking students for suggestions, e.g., the survey described in this study asked
students to indicate how they would make the course a “perfect” course. Additionally,
ideas may be generated by working in groups with other professors or with students who
took or are taking the subject course. For this project, the instructor worked with two
students who had taken the subject course previously. Therefore, these students were
familiar with the content and structure of the course, and after familiarizing themselves
with personas, could offer ideas for improving experiences for those students.

As a team, the authors brainstormed ways of solving Angelica’s problems across
different elements of the course, such as the course calendar, announcements, video
lectures, resources, assignments, and projects. The team followed the structured app-
roach of thinking about the problem and different course elements but also left room
for exploring solutions that were outside of the box. Table 1 presents a summary of
various modifications that may be applied to the course based on the persona created
for this project and the challenges that this persona experienced in the online hospitality
marketing course.
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Prototype and Test. Following the design thinking approach, the next two steps of the
process would be to prioritize the solutions to the identified problems that would be the
most impactful for the student experience, prototype them, and test them with students.
The presentation of the current project stops here with all the considerations that have
been outlined above. It is important to note that usually the student body in any program
would host at least two or more personas. It is important to consider how the changes
proposed for one learner persona may affect other personas. From this point forward the
judgment of each individual instructor should be used to select the elements that best fit
the personas of their students and the content of the course.

5 Conclusions

This paper introduced the readers to the design thinking process and illustrated how such
a process may be applied to a redesign of an online course. This approach presents a
critical, data-driven, and creative framework for thinking about a course redesign and
identifying the right changes to be made. The design thinking is a user-centric approach,
which in this case learner-centric. It shifts the focus from the educator’s perspective to
the student’s perspective as quite often the way a professor envisions the course may
differ from the way students experience the course.

As online learning continues to grow [1], it becomes highly important for educators
to understand the goals and challenges that their students are having in online courses.
This commonly presents a challenge in online education as professors do not see their
students in class on aweekly basis, have a harder time connecting to students, lack instant
feedback, and have fewer opportunities to receive comments from students. One of the
major benefits of applying the design thinking approach is being intentional in learning
about the students and their experiences.When adopting such an approach, educators are
asked to get to know their students, collect data, empathize, build personas, and redesign
the course keeping the behavior of those personas at the center of the redesign.

While this paper brings value by demonstrating an application of the design thinking
approach to redesigning an online course, it also has certain limitations. The design
thinking and user experience fields have created other methods, such as empathy maps
and user journey maps, that may be helpful for better understanding the students and
developing empathy with them. Future research may look at the use of other user expe-
rience research tools and evaluate their value for course redesign. This study was built
based on one hospitality course. Further research at a larger scale may provide deeper
and more generalizable results for broader populations of online students.
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Abstract. Virtual escape rooms (VER) are online educational games that place
learners in the scenario of being locked in a specified environment and require them
to collect clues, answer questions, or solve puzzles in exchange for an escape code.
This paper documents the process of designing a VER for an online hospitality
course using Google Workspace tools (i.e., Google Sites, Slides, and Forms). The
paper walks the readers through the VER design process, which includes identi-
fying the purpose of creating a VER, creating a storyline, preparing clues (e.g.,
puzzles and activities for students to solve), setting up an escape code, and col-
lecting student feedback. This process may be followed by online instructors to
create VERs that will meet the needs of their courses. The same process may be
applied when developing VERs in other environments (e.g., Microsoft products,
mobile apps, or metaverse). Based on the feedback of 21 students who participated
in the VER described in this paper, the experience was engaging, fun, enjoyable,
and helped them learn and understand the class material. This paper may be use-
ful for hospitality and tourism instructors, industry training professionals, and
instructional designers.

Keywords: Learner Experience · Online Education · Gamification

1 Introduction

Online learning has been growing rapidly in recent years, especially due to the COVID-
19 pandemic, which forced many universities to shift to online modes of teaching and
learning. This educational trend of remote learning continues to grow in post-pandemic
times, with an annual growth rate of approximately 7% in 2025. The popularity of online
learning is motivated by remote and flexible learning options as well as personalized and
engaging learning experiences supported by advancements in technology [1]. Student
expectations of online education raise a need for online teaching techniques and tools to
facilitate student engagement and stimulate involvement in the learning process.

One of the approaches to engaging students in an active learning process is gamifi-
cation. Gamification in education requires adding elements and mechanisms of games
in the educational process [2]. This paper focuses on designing virtual escape rooms
(VER) as one of the popular gamification tools in online education [3–5]. The carefully
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designed VER can create an immersive and engaging learning experience to increase
student involvement and motivation [3, 6–9]. Despite its advantages of enhancing edu-
cational experience, there is a research and utilization gap in incorporating VER into
hospitality and tourism education. The extant academic literature documents a few stud-
ies investigating tourist experience at escape rooms (ER) [10–12]. While the industry
applications of ERs have received some attention in research, there is a lack of research
and guidance on creating ER and VER in hospitality and tourism education.

Therefore, this study aims to illustrate how a VER may be built using widely acces-
sible tools (i.e., Google Sites, Google Forms, and Google Slides). The proposed VER
design in this project includes various activities that not only entertain and engage stu-
dents but also allow them to learn, test their knowledge, and applywhat they have learned.
In addition, this paper discusses possible implementations of the proposed VER design
in the educational process. The contribution of this study is in documenting the method
for designing and building a VER for a hospitality course. The goal of this paper was
reached by illustrating how a VER was implemented in one of the courses in the hos-
pitality curriculum. The approach documented in this paper may be used to expand the
idea to other hospitality- and tourism-related courses.

2 Escape Rooms

The contemporary landscape of educational methodologies encompasses both teacher-
centered and student-centered approaches. A discernible trend is emerging, marked
by student inclination toward active engagement and participation in their educational
experiences, in contrast to the traditional passive listening paradigm [5, 13, 14]. Active
learning entails a teaching method where learners are actively involved in interacting
with the material and putting their knowledge into practical use, as opposed to merely
receiving information passively. Research has shown that Escape Rooms (ERs) can
be an effective tool for facilitating active learning outcomes, such as critical thinking,
problem-solving, and teamwork skills [3–5, 7, 8, 15].

ERs are live-action team-based games where players must solve challenges to com-
plete a mission within a limited time frame. Originally, the mission was to escape from
a room, but now, the missions can vary [16]. ERs have become very popular in the
entertainment industry and are now being used as learning environments in various edu-
cational settings [9, 17]. They offer an enjoyable and efficient method for captivating
students in the learning process while fostering the growth of problem-solving abilities
and teamwork skills [9].

ERs have found utility across a range of educational applications, such as student
recruiting [18], introducing students to institutional services [19, 20], facilitating learn-
ing processes within student teams [21], or promoting the utilization of teamwork and
leadership skills among students [22]. Veldkamp and colleagues [9] present studies of
ERs crafted to cultivate domain-specific skills and knowledge, spanning fields, such
as nursing, medicine, pharmacy, physiotherapy, chemistry, physics, computer science,
mathematics, history, and English. Furthermore, they are also employed to bolster the
acquisition of generic skills.



102 K. Berezina et al.

ERs represent innovative, active, collaborative, and constructivist instructionalmeth-
ods that have the potential to influence learning more profoundly than traditional teach-
ing approaches. These immersive experiences enable learners to grasp the importance
of examining challenges from diverse angles, immerse themselves in collaborative
teamwork, foster engagement and perseverance, fortify social connections, kindle team
cohesion, and catalyze the advantages of deep learning through group discussions [7].

2.1 Key Elements of Virtual Escape Rooms

Virtual escape rooms (VERs) are digital versions of physical escape rooms that can be
accessed remotely. They are designed to provide an immersive and engaging experience
for learners and can be used to teach a variety of subjects. VERs have become increas-
ingly popular in recent years due to their accessibility and flexibility [3]. The VERs
rose to prominence in recent years, particularly during the COVID-19 pandemic when
physical escape room visits were constrained. Although the precise origins of VERs lack
comprehensive documentation, they are likely to have evolved organically as an exten-
sion of the popularity of physical escape rooms, propelled by the growing accessibility
of digital technologies [3, 15].

These escape room experiences often incorporate thematic elements and storylines
to enrich the overall player engagement. These themes span diverse settings, from his-
torical settings to fantastical worlds, and narratives may encompass mystery-solving or
mission completion. Developing a storyline for a VER involves the creation of an inter-
active experience where participants’ decisions shape the route they follow to achieve
specific educational goals [23]. This can be accomplished by utilizing a branching sto-
ryline approach within a platform such as Google Forms, where the answers selected
by participants lead to different outcomes and scenarios [24]. The objective is to engage
participants and offer them chances to tackle challenges and make choices within the
VER setting [25]. The storyline should involve puzzles, clues, and riddles that the learner
can interact with and solve to unlock doors and advance through the room [25, 26].

As participants explore VERs, they find clues that will help them to escape the
room. Such clues usually include puzzles for participants to solve and at the end provide
them with the escape code or parts of it to escape. Escape rooms employ various puzzle
structuring techniques. The most prevalent approach is path-based, wherein participants
encounter multiple puzzle pathways leading to a final resolution as an escape code.
Another organizing strategy is sequential, wherein participants solve one puzzle sequen-
tially, with each solved puzzle unlocking the subsequent one in a linear progression as
a cue [16].

Different tools can be used to create VERs. Google Apps andMicrosoft Office serve
as valuable tools for both planning the learning objectives and designing the escape room.
Google Drawing, Google Slides, and Microsoft PowerPoint are instrumental in crafting
puzzles and concealing links to each puzzle within the room or environment’s imagery.
Additionally, a form can be established for students to submit their puzzle solutions,
allowing them to unlock each of the locks. This setup can include response validation to
ensure the submission of the correct response before advancing to the subsequent lock.
Synchronous and asynchronous approaches can be applied to perform VER [27, 28].
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Accordingly, students may be asked to either work through a VER on their own or in
teams on their own time or at a class online meeting.

2.2 Benefits and Challenges of Using Escape Rooms

VERs can be an effective tool for incorporating gamification elements in education.
They provide an immersive and engaging way for learners to develop critical thinking,
problem-solving, and teamwork skills while also incorporating game-like elements to
increase engagement andmotivation [3]. Zhanni [2] provides a comprehensive definition
of gamification in education, elucidating it as the strategic incorporation of game-design
elements and mechanisms into non-gaming contexts to incentivize desired behaviors.
VERs are a popular tool for gamifying instruction and engaging students in a vari-
ety of educational contexts [3–5]. VERs can use gamification elements such as points,
badges, and leaderboards to increase engagement and motivation among students. These
elements provide students with a sense of achievement and progress, which can help to
increase their motivation and engagement.Moreover, it can incorporate gamification ele-
ments, such as storytelling, feedback, and rewards to create an engaging and immersive
learning experience [3].

Adams and colleagues [6] created aVERas a teaching tool to facilitate active learning
in nursing education. The VER was designed to help students develop critical thinking,
problem-solving, and teamwork skills. The authors found that the VER was an effective
tool for facilitating active learning outcomes. Students reported that the VERwas engag-
ing and helped them to apply their knowledge practically. The authors also noted that the
VERs provided an opportunity for students to work collaboratively and develop com-
munication and leadership skills. Pozo-Sánchez and colleagues [5] found that physical
ER was more effective in terms of enjoyment, while VERs were more effective in terms
of autonomy and creative thinking. Teachers need to consider an appropriate learning
environment and gamification approachwhen planning their teaching and learning activ-
ities, while also taking into consideration students’ specific needs and the dimensions
that should be cultivated [5].

While VERs offer advantages, they also pose challenges. Designing VERs requires
meticulous attention to user interface and experience, ensuring seamless communication
and collaboration among learners. VERsmay lack the physicality and tactile experiences
of traditional ERs. A significant challenge lies in ensuring the accessibility and avail-
ability of necessary technology and equipment, particularly in educational settings [29].
Fotaris and Mastoras [7] conducted a systematic review of ER challenges, identifying
issues such as deficient evaluation methods, substantial time and resource investment,
limited facilitator availability, poor design, and limited playtesting, occasionally yield-
ing games with imbalanced difficulty levels and a sensation of being either too brief or
overly protracted.

Furthermore, designing VERs presents challenges in creating immersive gameplay
experiences and maintaining consistent game contexts [9]. The absence of physical
interaction, difficulty in generating a sense of urgency, and challenges in implementing
complex puzzles in a digital format are additional hurdles. Technical issues or glitches
can disrupt gameplay, and fostering teamwork and collaboration in a virtual environment
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is challenging. Potential distractions and a lack of focus due to the digital format also
complicate adapting educational objectives to a virtual setting [30].

3 Methods and Results

This paper documents an approach to building a virtual escape room using Google
Workspace products, including Google Sites, Forms, and Slides. The process presented
below was used for building a VER for a research methods course delivered to social
sciences students (e.g., hospitality management, sport management, food and nutrition,
and political sciences).

3.1 Purpose

The goals of incorporating this VER were:

• Engaging students with the material using an innovative and different approach,
• Assisting students with learning the materials by providing them with feedback as

they moved through the escape rooms,
• Providing students with the opportunity to practice course concepts (e.g., aligning

research questions with questions included on the questionnaire), and
• Checking students’ understanding of the learned material.

In line with the goals, the VERwas administered to students in one of the modules of
an online asynchronous course as the last element in themodule. Studentswere instructed
to attempt the VER after studying all the materials provided in the module. This room
was used as an assessment instrument where clues were designed as various activities,
includingmultiple-choice andmatching questions, aswell as questions allowing students
to apply the learned concepts. The VER was assigned as an individual untimed project
and graded based on students’ performance in answering questions presented in each
clue. Even students who did not escape the room received credit for their answers.

3.2 Storyline

The storyline designed for a VER sets the theme and complexity of the experience.
The story of the VER created for this project was set in a library. Graduate students
taking the course read the scenario of them studying late in the library and falling asleep.
When they woke up, the library was closed and students needed to use the clues hidden
around the library to collect the secret code and escape. The pictured room included
bookcases along the walls and a study area in the middle with desks, coffee tables, and
armchairs. The escape room consisted of one room only. This activity was the first VER
that the students experienced, and, therefore, it was decided to keep it simple to avoid
any confusion with the story or format and focus on student engagement and learning.

The virtual room experience was built using Google Sites, which offers a variety
of templates that instructors may choose from to build their VERs. For this project,
the course instructor entered the title that was shown at the top of the webpage, then
edited the text fields to provide students with the scenario and basic instructions for
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navigating the escape room. Please refer to Fig. 1 to see the design of the website and
the virtual escape room. Alternatively, instructors may choose to create two pages on
their VER website: one for instructions and the call to action button to start the escape
room experience and another one to host the VER itself.

Fig. 1. Website hosting the virtual escape room.

If the university subscribes to Google services, the instructor may choose to limit
access to the website and all elements of the VER only to those individuals who are
affiliatedwith the university. This is the setting that was chosen for this project, therefore,
the instructions instructed students that they need to be logged in to their university
Google account to participate in this activity.

The VER itself was built using Google Slides and embedded on the webpage fol-
lowing the instructions. To create the virtual room, the instructor created a new Google
Slides and selected a background that matched the theme, in this case, it was the library
room. The background may be set using one picture that fits the theme of the VER
or by changing the color of the background and placing different objects on the back-
ground. The background creates the overall atmosphere of the escape room. Once it is
set, different clues may be added to it to send students on the hunt for an escape code.
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3.3 Clues

In physical escape rooms, clues are different objects that are placed around the room and,
when discovered, contribute to players’ understanding of the secret code. When playing
the game for entertainment, players may find some clues and still figure out the solution
to escape. In the VER built for this project, the purpose was not only to entertain and
engage students but to allow them to learn, test their knowledge, and apply what they
have learned. For this reason, it was important that students discover and go through all
the clues placed in the room.

There were four clues placed around the room. Each of them was designed around
a certain topic of a learning module. When students found a clue, they were presented
with different tasks to complete and receive a piece of the escape code. The activities
presented to students may vary depending on the goals of the instructor when building
a particular VER. In our case, the activities hidden under the clues presented students
with multiple-choice and matching questions, as well as a research scenario to analyze
(e.g., identify variables in the study, checking if a proposed survey matches the research
questions proposed for the study). Each question was assigned a point value so that a
grade for the escape room activity could be assigned to students.

All clues were built using Google Forms. Each clue was set up as a separate Google
Form. To provide students with feedback and assign points for their answers to the
challenges, the Google Form was set as a quiz (Settings→Make this a quiz). Each form
was also restricted to the members of the university so that students would need to log
in. Students’ email addresses were recorded along with the accumulated point values for
correctly answered questions, which allowed grading this activity. Also, the instructor
set up feedback for correct and incorrect answers to all questions. Students were not
shown the correct answer but were offered suggestions on how to think about a certain
question/problem or which mini-lecture to watch to review the relevant material. The
forms allowed students multiple attempts on each clue. This way, those students who
were interested in retaking the quiz could do so after receiving the feedback on their
initial submission.

Once each clue was created, it needed to be placed in the VER to be discovered
by students. To do so, the form should be published first (Send → Link → Copy).
After this, a special object should be placed on the slide with the virtual room. It may
be a picture that matches the theme of the VER or an invisible shape that aligns with
one of the objects on the background selected for the room. In this project, two clues
were attached to added objects (i.e., the textbook used in the class and a picture of the
university campus), and another two were attached to the images in the background.
When students moved the mouse around the VER, the cursor would turn into a little
hand when a clue was found indicating there was a link to click on.

The Google Forms may be set up with all questions being placed in one section.
However, Google Forms also allows the creation of different sections. Such functionality
maybeused to send students ondifferent routes dependingon their answers. For example,
Sect. 1 may contain a certain question that, once answered, creates branches. For the
logic to work, this question should be marked as required in the settings. Then, those
students who answered correctly may be directed to Sect. 2, and all others to Sect. 3.
For example, in our project, such logic was used to make sure that the students correctly
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identified the number of variables involved in the study described in the scenario. Those
students who answered correctly were invited to proceed to the following questions.
Those students who did not give the right answer were offered an opportunity to go back
to the scenario, read it carefully, and think about the question onemore time.Making sure
that students could identify the variables correctly was important for this escape room
because the following questions asked students to identify the appropriate questions to
be included in the survey, which cannot be done without knowing all the variables that
the survey needs tomeasure. After completing all exercises under a certain clue, students
received a piece of the escape code.

3.4 Escape Code

The escape code could be a phrase or alphanumeric string that would unlock the door
and allow students to escape the room. This may be a string of random characters, a
word, or a phrase that means something to the class. It may be something funny or
serious depending on the tone that the instructor chooses to maintain. For this project,
the instructor chose an escape code similar to “ResearchMethodsRock!” (the original
escape phrase contained the course number and was modified for anonymity). This
phrase was randomly split into four segments and provided to students one at a time as
they solved each of the four clues. Such an approach was taken to ensure that students
discovered all the clues and attempted all corresponding activities. Each piece of the
code was presented with a sequence number (e.g., 2 out of 4) to indicate where that
piece of the code should be placed in the entire string. It is important to direct students
to write down the piece of the code along with the sequence number so that they can
correctly assemble the escape code when they collect all parts.

A separate Google Form was set up for the escape door. The link to this form was
placed over the door in the background of the virtual room. It is intuitive for students
to think that the escape should be where the door is. Alternatively, the escape could be
set up through a window (if present) or any other object in the room that would serve
as an escape portal. When students clicked on the door in the escape room, they were
presented with a picture of the door lock and the following narrative:

“Oops! This door is locked. To open this door, please look around the room to
collect the clues. The code has four parts. Once you find all of them, please come
back here to unlock the door. If you do not have the code yet, please close this tab
to return to the room.”

The instructions served several purposes: they indicated to students that they found
the escape door, informed them that they needed to find a code, and shared that the code
has four parts. If the students did not have all parts of the code yet, they were asked to
return to the room. Providing such instructions is important because the instructor cannot
predict at which step students will find and click on the door. Therefore, guidance should
be provided for all possible scenarios so that students do not feel lost. Those students
who already have the code were invited to enter it in the next question. This question was
set up to accept only one answer that matches the escape code exactly. If the code did
not match, students were given an error message and asked to keep looking. If the code
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did match, the students were directed to the next section of the form with the picture of
an open door and congratulations on their success. Once escaped, students were invited
to submit their feedback on the VER activity.

3.5 Student Feedback

Graduate students in the research methods class provided feedback on the effectiveness
of the VER assignment. A total of 21 students participated in the anonymous online
survey. In line with the goals of this VER (engaging with the material, assisting students
with learning, providing opportunities to practice, and checking students’ understanding
of the material), students were asked to indicate whether their experience in VER was
interesting, fun, engaging, educations, and helpful for understanding the coursematerial.

The scale for experience was a 5-point Likert scale from “1 - Strongly disagree” to
“5 - Strongly agree.” All respondents strongly agreed or agreed that their experience
with the VER assignment was interesting (M = 4.76), fun (M = 4.76), engaging (M
= 4.81), and helpful in understanding the material (M = 4.81). A total of 20 students
strongly agreed or agreed that the experience was educational, and one student found
the VER assignment “neutral” in this category (M = 4.81).

The majority of students indicated that they completed the VER assignment in 30
min to 1 h (71.4%), 23.8% completed the assignment in less than 30 min, and only
one student completed the assignment in a time from 1 h to 2 h. Further, students were
asked to describe the difficulty level of VER activity as “too easy,” “as expected for
homework,” or “too difficult”. All students described the difficulty of the activity as “as
expected for homework.” Also, all students, except one, recommended keeping the VER
activity without changes in future classes.

The students also provided narrative comments about the VER assignment. The top
five themes are summarized below.

• Engaging and Enjoyable Learning Experience: Students repeatedly expressed their
enjoyment and engagement with the assignment. They found it fun and engaging,
which helped them learn the course material better.

• Effectiveness in Learning: Students mentioned that the VER was a helpful way to
learn the material in the course. They appreciated the hands-on approach and how it
contributed to their understanding of the content.

• Feedback andReview: Students valued the feedback providedwithin the escape room.
They appreciated the opportunity to review and correct their answers and the feedback
given on questions they answered incorrectly.

• Desire for Future Use:Many students expressed a desire to see this assignment format
used in future classes. They found it to be a creative and effective way to learn,
indicating its potential for long-term use.

• Appreciation for Variety in Assignments: Several students mentioned that they
enjoyed the change of pace from traditional assignments like writing papers. They
appreciated the opportunity to engage in a hands-on activity that made the class more
enjoyable.
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3.6 Summary

This section showed an example of building a virtual escape room with Google Sites,
Slides, and Forms. The authors hope that the presented processwill assist other educators
in making a decision whether they want to use escape rooms in their courses, and if so,
provide relevant considerations for how to move through this process (Fig. 2). While the
rooms built for different courses and different purposes may vary greatly, the questions
to ask in the design process and the core elements will remain the same. Below is a
diagram that summarizes the important considerations or helpful tools that may be used
on the journey of building a virtual escape room.

Fig. 2. Diagram describing the VER design process

4 Conclusions and Discussion

This paper documents an approach to building a virtual escape room (VER) usingGoogle
Workspace products, including Google Sites, Forms, and Slides. The GoogleWorkspace
tools are widely available and popular software that does not require additional knowl-
edge or skills to work with it. Thus, the approach of building VER proposed in this paper
is suitable for professors who do not have coding skills or access to specific software or
applications.

However, the value of this project is not limited to those instructors using Google
Workspace applications. Following the process and logic presented in this paper, instruc-
tors may use Microsoft products if their campuses provide access to these tools. Fur-
thermore, the proposed approach for building VER may be used as a foundation for
developing a VER in mobile applications or the metaverse. This paper proposes the
logic for designing and creating a VER that can be used in different stages of teaching
and learning processes, types of classes, and technology tools (See Fig. 2).

The proposed VER design incorporates gamification elements, such as storytelling,
feedback, and rewards in the form of points for the answered questions to create an
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engaging and immersive learning experience [3]. VER assignments offer a lot of flexi-
bility to the instructors: they may be timed or untimed, graded or ungraded, providing
text or video feedback. Many variations of VER assignment design can be used based
on the needs of the course and the instructors’ ideas.

However, instructors who want to incorporate VER activities in their courses should
be aware of someweaknesses of these learning tools. The VER assessment is more time-
consuming to create compared to traditional quizzes or assignments. It also requires
skills in creating Google Sites, Google Forms, and other elements mentioned earlier in
this article that may be time-consuming to learn for some people. However, once the
VER is created, it can be recycled in future semesters or used as a base for other VER
assessments for other topics of other courses.

The VER assignment received positive feedback from the students who completed
the VER activity as a homework assignment. The students’ feedback indicates that VER
is an effective tool for students’ engagement and supports the learning process in active
learning. These results are in line with the previous research about the effectiveness of
VERs and physical escape rooms [3, 6]. To verify the effectiveness of VER in the educa-
tional process, other researchers may consider surveying their students completing VER
assignments for assessment and other types of learning activities in different subjects.
In the future, the year-over-year effectiveness of VER assignments should be assessed
as well.
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Abstract. Dark tourism experiences visualized in destinations evoke diverse
tourist experiences, triggering negative emotions and offering insights into histori-
cal events. Embodied cognition reactions prompt distinct expressions, reflections,
and artwork creation, which can leverage Virtual Reality in tourism and augment
dark experiences for distant tourists. This study examines embodied cognition
reactions in virtual dark tourismwith 32 participants, investigating their responses
to narratives and auditory stimuli while impacting artwork. Results show ampli-
fied affective experiences via added auditory stimuli and cognitive experiences
influenced by narratives. Post-experience, participants manifest their encounters
in artworks, reflecting body-mind links.

Keywords: Artwork Creation · Dark Tourism · Embodied Cognition · Sensory
Stimuli · Virtual Reality

1 Introduction

Sharpley and Stone [1] posit dark tourism as a visit to sites, attractions, or events
linked to adverse historical events where death, violence, suffering, or disaster played
a significant role. Dark tourism in tourism research has been studied for decades by
bringing the tourism themes of a historical place with a sense of death, disaster, and
horror.

Chornobyl in Ukraine and Ground Zero in New York offer different types of tourism
experiences since these destinations present a “darkhistory inhuman life” to the visitors,
help them to learn about those disasters, and evoke negative emotions [2, 3]. The concept
of dark tourism is the most frequently used since this concept offers a basic continuum
concept of “dark” and “light” in the unusual form of travel. Sharpley [4] discovered
various “shades of darkness” of the behavior of the tourists while experiencing dark
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tourism and visiting those sites. Further, the development of the dark tourism continuum
has evolved from “dark” to “pale” and vice versa [1].

Despite the contradiction of dark tourism continuum, dark tourism seems interesting
since it can connect visual stimulation with the tourism experience, covering cognitive
and affective experiences [2, 3]. People see and learn to create connections between
vision and experience, mainly mental experience [3, 5]. The physical sensation at the
tourism site due to the activation of the human senses might influence the unconscious
mind of the visitors [6]. During their visit, tourists are exposed to various sensory expe-
riences, such as touching the museum collections, smelling authentic food aroma, or
tasting local food. Sensory experiences trigger embodied cognitive reactions to how
individuals perceive and respond to the surrounding environment [7–9].

The recent development of multisensory extended reality, including virtual reality
(VR) in tourism, can impact destination image processing in different stages of tourism
experiences [10], indicating the effect of sensory stimuli in the virtual environment. The
emergence of VR in tourism can help people from far to enjoy destination in which
tourists can have different reactions on certain digital stimuli from the embodied cog-
nitive reactions perspective [2, 11], connecting body and mind in virtual dark tourism
contexts.

We extend our study by understanding the effect of additional auditory experiences
andnarratives on embodied cognitive reactions of virtual dark tourism [11].As a reaction,
we asked participants to create a reflection and an abstract clay model after experiencing
virtual dark tourism. Art creation can help to understand people cognitions, emotional
states, and sensory engagements [12, 13] after exposing to certain stimuli. Hence, this
study aims to answer the research question:How do narratives and/or auditory stimuli
in virtual dark tourism experiences influence individuals’ cognitions and affections,
considering the embodied cognitive reactions? To provide a theoretical background for
this research, we explain on virtual dark tourism. Then, we elaborate dark tourism and
artwork creation that involves activation on certain reactions. Third section explains the
research methodology and data collection procedures. Lastly, we provide a discussion
on our findings.

2 Literature Review

2.1 Virtual Tour Experience: Influences of Sensory Stimuli and Narratives

VR can create an immersive multisensory environment by augmenting digital human
senses, creating any sensations in the virtual environment [10, 14]. Sensory stimuli can
facilitate individuals to create perceptions through cognitions and affections, enhancing
user experiences in an immersive environment [10, 15].When a stimulus impinges on the
receptor cells of sensory organs, sensations aid in the perception of sensory stimuli [6].
The sensory experiences stimulated in the virtual environment can influence individuals’
perceptions, such as human minds, mental imagery, or cognitive imagination.

Moreover, users can construct their storylines and imaginations while exploring
virtual environments depicting places they have never been. A content stimulus like a
narrative enables users to build original stories based on their experiences [15]. Content
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can transports people to another world and a transported individual can have emotional
responses in which users are involved and interact [15, 16].

2.2 Embodied Cognition in Dark Tourism

Dark tourism is emotionally laden tourism that evokes tourist negative emotions [2] and
simultaneously proceeds the cognitive experience [1]. Negative emotions, such as fear,
sadness, or sorrow can influence psychological state of tourists, as described by embod-
ied cognition theory [8, 9, 11]. This theory describes how people respond cognitively,
affectively, and physically to an environment and some sensory stimuli. Cognitive pro-
cesses necessitates comprehending their intimate relationship to the motor surfaces that
may generate action and the sensory surfaces that offer sensory signals about the world.
The embodiment implies the information processing, facilitating connection between
cognitive processing and the sensorimotor systems happen [17, 18]. Experience in dark
tourism can help tourists process information by activating sensory information process-
ing, which is gained through sensations from predominant visual stimuli [2, 3, 11, 14].
Simply having people visualize physiological sensations and read verbal expressions
associated with sensory-based metaphors can elicit embodied cognitive reactions [18],
resulting in cognitive, affective, and behavioral states [7].

2.3 Art Creation as a Cognitive and Affective Effort

Art creation involves cognitive and affective, by involving cognitive intervention, criti-
cal engagement, positive challenge, physical and mental development [12, 13]. Further,
art is a conduit for externalizing our inner cognitions, emotional states, and sensory
engagements [12, 13]. The creative process and the resultant artistic product serve as
conduits for innovation, fostering avenues for introspection and sociocultural influence
[19]. Historical movements within the realm of art have consistently wielded significant
agency in effecting shifts within the social fabric, with artistic endeavors frequently
catalyzing transformative cognitive changes and engendering alterations in ideologi-
cal inclinations. Creating artwork establishes a seamless synergy between the human
apparatus (psychomotor faculties), mental, and affective through an interactive fusion
of artistic elements and materials [13, 19]. However, creating artwork transcends just the
chemistry between the body and mind. The process encompasses a plethora of multi-
interactions with visual elements and materials. In other words, the interaction of artists
with the features and materials significantly influences our aesthetic perception of the
artwork, contributing to the establishment of the brain’s state of consciousness [19,
20]. Visual elements and art materials becomes a vital conduit for an aesthetic analysis
and appreciations of an artwork. Predominant visual stimuli can provide a connection
between body and mind in the art creation through sensorial engagement.

Combining dark tourism and art creation can provide this study with an integrative
body and mind through virtual dark tourism experiences. Figure 1 shows our conceptual
framework, which we observe in this study. This framework posits experiencing virtual
dark tourism through different stimuli triggers different sensations, and an individual
can create any perception. The source, such as embodied experience, can generate more



118 H. B. Santoso et al.

abstract outcomes, often from the concrete sensory domain [18]. This sensory informa-
tion processingmight be enhancedwith other sensory channels. Sensory informationpro-
cessing can start sensorimotor enactivism [17], a sensorimotor activity that can explain
the perceptual experience. Individuals create any possible perception to understand the
relationship in the sensory experience and perceptions.

Fig. 1. Conceptual Framework

3 Research Methodology

3.1 Research Design

This study employs a qualitative vignette experiment design [21] as a direction to bridge
the quantitative experiment and qualitative research method. Qualitative Vignette exper-
iment design denotes vignettes used in qualitative semistructured interviews to introduce
experimentally controlled variety in information and can be considered a mixed method.
This study started with creating a virtual tour as an experimental tool. We use one of the
dark tourism sites in Indonesia, “Museum Sisa Hartaku” (English:Museum of the Rest of
My Treasure). This museum is amuseum to remember the volcanic eruption in Indonesia
in 2010 with 400 casualties and mass evacuations. Figure 2 shows the screenshot of two
scenes of Museum Sisa Hartaku.

Fig. 2. Virtual Tour of Museum Sisa Hartaku

3.2 Experimental Procedure and Data Analysis

This study involves Ghanaian college art students as voluntarily respondents by asking
their consent before their participation. Given the geographical distance between Ghana
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and Indonesia, virtual tours offer a suitable means for potential tourists to explore muse-
ums. One of the research team members from Ghana helped with the data collection
from May to June 2023. Initially, 41 students from the art department of two Ghanaian
colleges of education expressed willingness to participate. The respondents (named with
RX with X: number sequence) should complete two stages: (1) Experiencing the virtual
tour and (2) Creating a colorful abstract artwork.. Ineligible participants failing to com-
plete both stages are excluded. Nine participants didn’t finish the two stages, resulting
in a final count of 32 participants, who is randomly assigned in a non-immersive virtual
dark tourism experience using desktop: (1) no sound and no narrative; (2) narrative and
no sound; (3) sound and no narrative; (4) sound and narrative. Participants receive US$3
as an incentive. Each group consists of eight participants with a maximum time for a
virtual tour is 15 min per person to experience virtual dark tourism.

Employing a vignette experiment design enables researchers to conduct experimen-
tal design and provide context-rich data with amixed-method approach to understanding
causal relationships [21]. In the first stage, each participant provided a written reflec-
tion on their virtual dark tourism encounters. Participants then create an abstract clay
model representing their virtual tour experience, uploading three pictures of the art-
work and writing an art appreciation. Table 1 shows the example of datasets. Then,
the collected data underwent deductive content analysis [22], comprising reflections,
artworks, and appreciations which prioritized the identification of patterns and themes
[22], encompassing both negative and positive expressions of sentiment.

4 Findings

We extracted participants’ responses, including virtual tour reflections, artwork pictures,
and appreciation. First, one of the researchers, a lecturer from the art department, eval-
uated the artwork by providing some reviews according to the collected clay model
pictures. Then, two researchers joined to conduct a deductive content analysis by ana-
lyzing the reflections and artwork appreciation. Figure 3 shows our content analysis
approach that is applied to determine our findings. We analyzed the content of the users
reflections and artwork appreciation by highlighting keywords that can illustrate their
experiences.

4.1 Virtual Tour Reflections Among Individuals

• Group 1: No audio and No narrative

Participants in this group elicited various emotions, most telling the excitement of
the virtual tour. They observed the museum collections virtually and used their artistic
background to analyze themuseum collections. For instance, R4 declared, “In the Virtual
Tour at Sisa Hartaku, I saw kinds of works made in different mediums.” They just reacted
naturally and expressed positive emotions, as written by R12 as follows: “I saw a lot
of artworks such as ceramics, wall hanging, painting works, am really happy to go
through this tour.” We also found a misinterpretation of the meaning of virtual tour, as
declared by R5, “Please, what I experienced was the old artworks.” R5 understands that
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Table 1. Sample of Virtual Tour Reflections, Artworks, and Appreciations

designs in developing my cooking pot. The 

artwork serves as cooking material which we 

use in our various homes. It can be used to 

cook foods some of our parents even use it to 

boil traditional herbs. In virtual tourism, I saw  

some of the pot, which l think they were used 

for cooking foods

R19

It was very interesting and nice artwork and 

how they arranged things. And I felt emo-

tional about how the room is very dark.

My work represents television at that time 

they use television to get information, or if 

something happens somewhere, they will get 

through the news or they will get what is 

going around all over the world.

Group 2: Narratives and No Sound

R2 

My experience of this observation was quite 

good, but what pains me most was the 

disaster because it killed living things and 

spoiled their habitats. I gained more 

knowledge about the museum, how the 

artifact was made, and how it was orga-

nized, This has given me an insight into 

artworks, and I appreciate it. Thank you for 

giving me this opportunity to go through 

your museum.

This is a work that was done on the 2nd of 

May, 2023, this work is a jewelry container 

that the victim uses in keeping jewelry, and it 

has been broken because of the disaster. The 

work was done using clay which I kneaded, 

and I used the three-dimensional technique, 

which is modeling in making the artifact. The 

color of the work shows newness because of 

the things stored in it and the natural envi-

ronment. This work was done to show that 

disaster is a bad cause that leads to great loss 

of life and property. The artwork was built to 

show how disaster can destroy our 

items.Thank you 

R25

Through my experience of viewing this 

museum collection about the disaster can 

also inspire empathy and compassion. 

Seeing the faces of survivors and the 

tireless efforts of rescue workers can 

remind us of the resilience of the human 

spirit and the importance of coming togeth-

er in times of crisis. In this way, the muse-

um's collection of disaster pictures can 

serve as a powerful tool for education, 

awareness, and empathy-building. By 

appreciating these images and the stories 

they tell, we become better-informed and 

more compassionate citizens of the world.

The story was a disaster that happened in one 

of the countries. The main motive behind this 

clay model is the properties that got burnt 

during the disaster. So I made this clay model 

to represent the houses that got burnt during 

that time. And I also painted with white, 

black, and dark reddish colors. I used white 

color for the wall, and I used dark reddish for 

the roofing, and black color was the burnt and 

the broking place in the house. Smoke in the 

house also represents how the house was 

burning during the disaster. So the meaning 

of this work is the properties that got burnt 

during the disaster in Indonesia.

Group 3: Sound and No Narratives

R8 

The experience I had in this video was very 

emotional because I was picturing the 

incident in my mind. Im worried about the 

victims of the incident, especially helpless 

women and children. This experience will 

be the first thing I will never wish for. May 

God protect us from such an experience. 

Thank you. 

This art piece is a bone representing the poor 

victims who lost their lives during this natural 

disaster, especially women and children who 

were helpless at that moment, they had no 

strength to save themselves. The red pigment 

on the bone represents the blood of innocent 

people shared in the incident. imagine how 

sorrowful it will be. Lastly, the red band tied 

around the bone means danger. In conclusion, 

Natural disaster is nothing good to be prayed 

for. God is our protector.

ID Virtual Tour Reflections Artwork Appreciation
Group 1: No Narratives and No Sound

R12

I saw a lot of artworks such as ceramics, 

wall hanging, and painting works, am really 

happy to go through this tour.

The artwork was produced by an artist called 

Dufie. The work is in three-dimensional form. 

It is assembled with clay l started modeling 

the clay to form a pot. After that, I painted it 

with colors. I used some elements and princi-

ples of design like shape, colors, and other 

(continued)
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Table 1. (continued)

R16

The full awareness of passing the good 

quality of the artwork. In my experience, I 

saw many visual artworks, like textile 

works, in which I saw clothing being 

hanged on the wall. Then also I saw sculp-

ture works and ceramic works in the muse-

um. I noticed that our forefathers suffered a 

lot during this disaster. I felt worried and 

potty for the people who were there in that 

era. I saw the bones of human beings. I 

wish to join this museum live. Thank you.

The clay model is a clay pot, in my experi-

ence, I saw many clay pots of different kinds. 

Pottery works an important role in studying 

culture and reconstructing the past. Histori-

cally with distinct cultures, the style of 

pottery changed. It reflects the social, eco-

nomic, and environmental conditions a 

culture thrived in, which helps archaeologists 

and historians understand our past.

Group 4: Narratives and Sound

R24

The museum helps the victims to reflect on 

the incident that happened to serve as a 

remembrance, and also, the museum help as 

a collection and gathering of the materials 

that couldn't burn during the disaster. The 

museum can also help to generate money to 

support the victims financially. Thank you 

❤

The artwork is a burnt plastic plate that 

represents the cooking utensils that got burnt 

during the disaster and also tried to turn every 

opportunity I had to create this artwork as a 

reflection or remembrance of the properties 

that got burnt. I also came about a black color 

dominating my artwork that symbolizes 

sophistication, death, mourning, and depres-

sion about the disaster.

R30

I felt very sad seeing the leftover things in 

the museum left on the land of Yogyakarta. 

It was a nice experience, though, and it was 

my first time experiencing such things with 

background sound being so emotional 

. I never want to be a victim of such 

an incident . 

It's a cup, and it reflects my experience on the 

tour because it was an object that was used to 

serve water, but afterward, it has now become 

a leftover thing after the disaster.

the artwork is a part of old collections. Some participants also have negative emotions
by feeling dark and scared, as stated by R29, “It was a little bit scary and interesting,”
and R23, “And felt emotional about how the room is very dark.”

• Group 2: Narratives and No Audio

Respondents of the second group felt the excitement of the virtual tour and wondered
about the museum’s creation. R31 stated, “I was so excited to experience this tour as my
first time seeing something like this.” Narratives can evoke some negative emotions, such
as sorrow. R6 reflected, “I felt emotional watching these scenes because the place was
dark. I have never seen broken arranged pots, old ragged bags, some cracked buildings
with bushy areas.” They also reflected on the event of the disaster and understood the
story behind the Museum Sisa Hartaku. Based on their understanding and reflection,
they can show empathy for the victims.

• Group 3: Audio and No Narratives

Audio can evoke more negative emotions, such as sadness, worry, and potty, as
stated by most participants. R8 reflected, “The experience I had in this video is very
emotional because I was picturing the incident in my mind.”, whereas R18 said, “I have
not experienced anything like this one, but this museum exploitation with the soundmade
me kind of emotional, but I wanted to try without the sound.” Participants observed that
the several museum collections can make them feel emotionally involved, enhanced
by the auditory stimuli. From the museum collections, participants learned about the
museum, while auditory stimuli evoked negative emotions. R9 wrote in the reflection,
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Fig. 3. Coding Scheme

“I observed many items that depicted the way the people live their lives,… they used
before the disaster. I felt so emotional during the observation of the museum.”

• Group 4: Audio and Narratives

We also found a similar mechanism within this group. Auditory stimuli evoke
negative emotions, which appear during virtual dark tourism experiences. Participants
reflected that they elicit sadness, pain, and pathetic in their reflections on virtual dark
tourism experiences. R1 mentioned, “I was very sad to see such a museum. I saw a
designed art made with old metals and bags made with natural leather.” Other partic-
ipants expressed their feelings using emoticons. Meanwhile, narratives influence their
cognitions and help participants to have meaningful experiences. They can provide a
deeper appreciation of the museum by understanding some museum collections.
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4.2 Artwork Creation and Appreciation

• Group 1: No audio and No narrative

Participants harnessed artistic talents within this group to decode virtual tour visu-
als, yielding artworks that mirrored their experiences. Absent narrative or sound, they
instinctively formed objects like televisions and household utensils. Participants found
and observed these collections during the virtual tour experiences. R12 appreciated the
cooking materials artwork, as described, “The artwork serves as cooking material which
we use in our various homes… In the virtual tourism, l saw some of the pot l think they
were using it to cook food.” In terms of the object colors, these groups tend to use bright
colors to project more positive emotions, which can be recognized as their excitement
with the virtual tour, as mentioned in the virtual tour reflections.

• Group 2: Narratives and No Audio

The narrative significantly predominantly influenced cognitive encounters for this
group of participants. In their artwork descriptions, some expressed condolences for
victims. This group creates artworks that encompass the interpretation of the volcanic
eruption. Participants highlight the effect of volcanic eruption by creating fragmented
and burnt objects, such as shattered earthenware bowls, fragmented pots, and burnt
houses. R17 reflects on the artwork by expressing, “This work was done to show that
disaster is a bad cause which leads to great loss of life and properties. The artwork
was built to show how disaster can destroy our items.” The artworks created use dark
hues to signify the conditions after the disaster, evoking adversity. Meanwhile, several
participants used bright tones to project their sympathy and empathy.

• Group 3: Audio and No Narratives

Within this group, diverse thematic artworks emerged with a different range, such as
museum-related objects, household objects, and museum collections, indicating various
interpretations of the virtual tour. We posit that the mournful resonance of the sound
likely influenced affective aspects, enabling the participants to link their creations to
museum artifacts and ancient museum collections that appeared in the virtual tour. R9
expressed, “The story behind this clay model represents the animals around the museum
when the disaster took place and take their lives.”. Participants crafted artwork with a
less bright color.

• Group 4: Audio and Narratives

The artworks of this group indicate both intact and damaged objects. Reading the nar-
rative and listening to the audio stimuli predominantly influenced cognitive and affective
virtual dark tourism experiences. Our analysis unveils that some pieces vividly depict
their disaster experiences. For instance, participant R24 crafted a charred plastic plate
to tribute destroyed properties, as stated, “I had to create this artwork as a reflection or
remembrance of the properties that got burnt. I also came about a black color dominat-
ing my artwork that symbolizes sophistication, death, mourning, and depression about
the disaster.” Participants in this group primarily use a dark-theme color, reflecting their
dark experience.
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5 Discussion

This study highlights virtual dark tourism experiences from an embodied cognition reac-
tion perspective.Without any auditory stimuli and narratives, predominant visual stimuli
help participants to observe the museum collections, looking at some dark collections,
such as broken housewares and animal bones. Dark collections shown in virtual dark
tourism can help individuals recognize the purpose and meaning of the virtual tour expe-
riences [2, 3]. Neglecting narratives and explanations to tourists can lead to misinterpre-
tation of the virtual tour experiences, resulting in less meaningful experiences, as found
in Group 1. Connecting their predominant cognitive experiences, participants remember
some museum collections and try to recreate these collections in their artworks. How-
ever, providing individuals with a narrative can help participants reflect on virtual dark
tourismmore profoundly andmeaningfully, resulting in dark hue artworks related to dis-
asters. Participants tend to create artwork connecting to their mental consciousness and
emotional states [19, 20]. This finding indicates the integration between cognitive and
affective experiences [11], with cognition appearing and triggering affective experiences
[2].

Adding auditory sensory stimuli into virtual dark tourism experiences enhances the
affective experiences of participants. Predominant visual stimuli enriched by auditory
can help to understand the experiences, creating any sensations that can trigger individual
emotions [6, 14]. Individuals elicit slightly negative emotions to show sympathy and
empathy for bad experiences without acknowledging the story behind the dark tourism.
As a result of these experiences, individuals tend to create artworks to connect their
sympathy to survival and encouragement in supporting the affected people.

Integrating narratives and audio stimuli into virtual dark tourism experiences can
help people enhance the affective experience and recognize the meaning of the dark
tourism experiences [2]. Individuals tend to have a darker and pale experience [1, 4]
due to combining auditory and narratives, such as sadness and sorrow. Virtual tour
dark tourism using auditory activates two human senses to facilitate sensory informa-
tion processing and enhance individual emotional involvement [6, 14]. This emotional
involvement becomesmore engaging once the individuals activate the cognitions through
narrative, bringing them to the another virtual dimensions. Following this deeper emo-
tional engagement, participants try to reflect by creating artwork that portrays vary from
before the incidents and after the disasters. Participants also use dark colors in their
artwork to symbolize death and depression.

6 Conclusions

Our study uses embodied cognition perspectives to examine the connection between
individual experiences and their perceptions of virtual dark tourism [8, 9] using narra-
tives and auditory. Our investigation showed that respondents, categorized based on their
respective research groups, generated reflections and artworks that intricately mirrored
their encounters within dark virtual tours. Our analysis also unveiled a correlation and
uniformity in applying cognitive semiotics [20], encompassing both color and form by
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participants to articulate their cognitive and affective experiences. Participants predom-
inantly employed dark hues to symbolize negative sentiments while conversely utilizing
vibrant shades to represent the persistence of life and optimism.

6.1 Limitations and Future Research Directions

Our study involved only 32 participants from Ghanaian undergraduate art students. We
acknowledge our small sample size. However, we must be careful when we generalize
the result to a more enormous population. Future studies can extend our research by
exploring a larger sample size and comparing it within different countries. In addition,
due to limited access to VR head-mounted devices, we only provide a non-immersive
virtual tour experiencewith less technology embodiment. Technology embodiment influ-
ences emotions and engagement [16], and future research can understand the impact of
technology embodiment on the embodied cognition of virtual tours.

6.2 Theoretical Contribution

This study provides a theoretical contribution by extending the embodied cognition
reactions in virtual dark tourism by relating the virtual tour with artwork creation [8,
9, 11]. The finding reveals that participants are not only associated with the level of
darkness of the colors but also reflect their clay models with different objects, choosing
the suitable theme to express their experiences. In addition, we extend the current study
by covering the other stimuli, such as content stimuli (narrative) and sensory stimuli
(visual and auditory), in the virtual dark tourism experiences [10, 15].

6.3 Practical Contribution

The emergence of VR in tourism can benefit destination managers in expanding existing
markets to different countries and lowering the cost of travel.Many destinationmanagers
already adopted the virtual tour; however, they do not capturewhat is precisely the tourist
experience. This study’s findings can help unbox online travelers’ embodied virtual
travel experiences and provide an understanding of the different effects of auditory and
narratives in the virtual environment.
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Abstract. The rapid advancement of Virtual Reality (VR) technolo-
gies, bolstered by cutting-edge hardware, has ushered in a new era that
blurs the lines between the physical and virtual realms. As opportuni-
ties for immersive information absorption in virtual worlds grow, the
tourism industry faces escalating pressure to stay competitive. Although
traditional VR mainly engages audio-visual senses, this study examines
whether multisensory VR in the pre-travel phase enhances users’ sense
of presence and technology acceptance. Employing a mixed-methods,
between-subjects design, we conducted an experiment with 103 partic-
ipants divided into a multisensory VR group and an audio-visual VR
group. Our aim was to investigate the impact on the sense of ’being
there,’ technology acceptance, and the relationship between increased
presence and acceptance. Results from tourism professionals reveal no
significant variation in physical presence between the two groups; how-
ever, the multisensory VR group showed a notable difference in self-
presence. Our findings suggest that the inclusion of multisensory stimuli
makes VR more approachable and user-friendly, leading to greater self-
presence and technology acceptance.

Keywords: multisensory · virtual reality · technology acceptance ·
presence · tourism

1 Introduction

In 2023, the rapid development of VR was mirrored in the release and announce-
ment of the latest VR hardware, such as the Meta Quest Pro and Apple Vision
Pro. This ushered in an era of unprecedented possibilities by opening new
avenues for integrating the physical and digital world. The tourism industry has
been significantly impacted by these advances [1,2], as physical travel is becom-
ing more exclusive, valuable and cost intensive compared to virtual experiences.
In the future, successful organizations and brands need strategies for both the
physical and virtual worlds [3], as well as for a mix of both - hybrid worlds. To
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remain competitive tourist organizations are adopting their marketing strategies
by delivering immersive virtual experiences to tourists [1,2,4,5].

The engagement with cyber-worlds is rooted in people’s desire to transcend
the constraints of reality [6]. While physically exploring travel destinations offer a
multisensory experience (such as the perception of heat or cold, distinctive scents
or wind), reliance on images, videos or 360-degree-footage, falls short of capturing
the sensory richness of a destination. This gap between the multisensory reality
of a destination and the audio-visual pre-travel media constitutes an opportunity
to enhance the pre-travel phase, enabling a greater sense of presence [1,7,8].

The salty scent of the sea, the brisk wind on a mountain peak, the warmth
of the sun on your skin - multisensory stimuli like that add depth to the travel
experience and often are the most memorable parts of a journey. Thus, in past
research, multisensory components have been added to VR experiences, to allow
a greater feeling of presence [8–10]–the ‘sense of being there’ [26]. The unique
aspect of this work is the extended multisensory aspect, allowing the active
tasting of regional products through the novel pass-through feature of the latest
VR-glasses, the effect of mist, heat and wind as additional sensual components
within a high-quality VR surrounding.

This work therefore aims to answer the following primary research question,
with three subsidiary research questions:

RQ: Does the use of multisensory VR in the pre-travel phase enhance the
sense of presence and technology acceptance compared to traditional VR?

– RQ1: Is there a difference in the sense of presence experienced by potential
tourists in the pre-travel phase using multisensory VR compared to VR?

– RQ2: Is there a difference in technology acceptance among potential tourists
in the pre-travel phase using multisensory VR compared to VR?

– RQ3: Is there a correlation between the enhanced sense of presence through
multisensory stimuli and increased technology acceptance?

In response to these research questions, a novel multisensory VR experience
for the pre-travel phase, incorporating olfactory, gustatory, and haptic stimuli
(including heat, wind, and moisture) was tested. This was compared with a
VR-only control group (without multisensory) in a user study, focusing on the
user’s technology acceptance and presence. The contribution is threefold: (1)
The creation of a unique, multisensory VR experience for the pre-travel phase,
integrating a range of sensory stimuli, (2) A comparative study investigating the
potential benefits of multisensory VR over traditional VR in a tourism context
and (3) Valuable insights for the future design of multisensory VR experiences
in the pre-travel phase.

2 Related Works

2.1 Technology Acceptance Model (TAM)

The basis for the willingness to use new technologies can be traced back to the
Technology Acceptance Model (TAM) of [11], which analyzed the acceptance
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of new information technologies by users in a professional context. The basic
idea was the assumption that behavioral acceptance depends on the two cen-
tral factors “perceived usefulness” (PU) and “perceived ease of use” (PEU).
PU is understood as “the prospective user’s subjective probability that using a
specific application system will increase his or her job performance within an
organizational context.” (ibid., p. 985). PEU “refers to the degree to which the
prospective user expects the target system to be free of effort.” (ibid.). The core
statement of the model is that the use of technology is positively influenced by
simple or easy-to-use applications and by technological solutions with a high
added value for the user.

The TAM has been empirically tested many times, validated [12] and fur-
ther developed. First, the external factors influencing perceived usefulness were
examined in more detail and five additional determinants (determinants of PU)
and two moderators were integrated into the construct in TAM 2 [13]. Thus,
stimuli were identified that explain social influence and cognitive instrumental
processes [14]. The construct underwent further development as TAM 3 (ibid.) by
integrating six factors as directly influencing PEU [15]. Venkatesh and Bala [14]
indicate that the following factors are significant predictors of PEU: (1) Com-
puter Self-Efficacy, (2) Perception of External Control, (3) Computer Anxiety,
(4) Computer Playfulness, (5) Perceived Enjoyment and (6) Objective Usability.

In this paper, we examine the extent to which multisensory elements of VR
technology in a travel context can enhance perceived ease of use. Disztinger et
al. [16] highlight the potential of VR in tourism and emphasize its ability to
provide additional sensory and visual information. Referring to the predictors 4
and 5 of the TAM3, it is conceivable that a playful interaction of the user with
multisensory elements such as wind or warm/cold sensation or the perceived
enjoyment can have positive effects. By including multisensory elements into
VR, the immersion of the system is enhanced, which should also lead to a higher
presence experienced by users [26]. We propose, that it is through the increased
presence achieved by multisensory stimuli that PU and PEU rise in the context
of pre-travel experiences, as the environment is easier to understand through
contextual variables like wind or heat, and the experience should be more useful
in terms of pre-experiencing a travel destination holistically (see Fig. 1 for our
conceptual framework).

2.2 Multisensory VR and Presence in Tourism

VR can have a number of contributions on the tourism sector, including the
fields of entertainment, education, management, planning, heritage conservation
and accessibility at different stages of the customer journey [17,18]. By provid-
ing a 360-degree perspective, VR facilitates pre-trip exploration, a new form
of information gathering as users can immerse themselves in destinations before
their trip. This concept also applies within the destination [1]. Traditional meth-
ods of learning about new destinations, such as brochures, images or videos at
information points, are evolving. VR experiences itself are now being offered and
embraced as unique encounters [19]. In addition, tourists can share 360-degree
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videos with friends and family after their trip, which not only helps them relive
their experience, but also inspires others in their travel planning [7,20].

Research showed that VR has a greater impact on creating a desire to visit a
destination than traditional promotional materials [20]. The use of VR increases
consumer confidence in the product and increases the likelihood of purchase,
especially when the tourism product is complex [21]. This contradicts to findings
arguing that fully immersive VR encounters are less influential than traditional
travel guides [22]. People physically unable to take on climbs can now participate,
by exploring a digital replication of a certain place. This illustrates the inclusive
potential of VR in tourism [23]. Nevertheless, users interact differently.

Female participants manifest higher levels of spatial presence in an emo-
tional domain. The feelings of enjoyment, satisfaction, involvement and virtual
engagement with the destination is stronger [8].

A notable recent development is the evolution from audio-visual VR to mul-
tisensory VR experiences. Since the essence of tourism is intangible yet multi-
sensory, it’s recommended to engage all five human senses for a more authentic
encounter. This includes sight, smell, hearing, taste and touch [1,7,24]. The inclu-
sion of haptic and olfactory components has a positive impact on the audio-visual
VR experience, especially in the domain of escapism. Meaning that multisensory
components lead to a greater desire to escape the everyday surroundings in form
of a mental or emotional getaway [7].

The integration of multisensory components within virtual contexts gener-
ates the feeling of presence which subsequently leads to positive emotional states
and increased experiential satisfaction [2,8]. This phenomenon influences favor-
able consumer behavior towards tourism sector offerings and at the same time
increases the willingness to adopt VR technologies [8]. Given the relevant lit-
erature, authors suggest the use of high-quality VR content [1], a controlled
experimental setting for further investigations in the pre-travel and post-travel
phase [7], as well as sample that extends beyond students [8] for further research.

Fig. 1. Conceptual research framework. Social Presence is excluded, as there are no
social encounters in the presented multisensory experience.
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3 Methodology

3.1 Study Design and Procedure

To answer our research questions, we adopted a mixed-methods approach in
our user-study, integrating qualitative and quantitative data. The strengths of
both data types allow a more holistic understanding of the impact of multisen-
sory VR compared to traditional VR in the context of tourism. For the study
design we employed a between-subjects design with two conditions: participants
experiencing (1) multisensory VR (MSVR) or (2) ‘traditional’, audio-visual VR
(VR).

A total of 103 participants were recruited. The MSVR group consisted of 61
participants who experienced the virtual tourist destination environments during
a trade fair in a separate booth. The VR group consisted of 42 volunteers of a
tourism institution on their premises in a dedicated room.

In both scenarios, each participant was welcomed and briefed by the experi-
menter about participating in a scientific VR experiment, without revealing the
study’s specific goal. After signing a consent form and completing a sociodemo-
graphic questionnaire, the user was equipped with a Meta Quest Pro headset
and instructed on the VR system. The participants familiarized themselves with
the system in a habituation environment before starting the VR experience,
which consisted of three scenes over three minutes each. After the experience,
the equipment was removed, and participants completed the questionnaire. The
qualitative data was gathered through open ended feedback from participants,
providing rich insights into their subjective experiences. The entire procedure
lasted approximately 15 min and the tests for both groups were conducted across
August 2023. See Fig. 2 for an overview of the design and procedure.

3.2 Virtual Environment and Multisensory Enhancement

Three virtual environments were developed in the Unity engine, merging high-
definition 360-degree photographs with 3D assets. The three virtual environ-
ments of Austrian sights are displayed in Fig. 3. The resulting virtual experi-
ence was run on a Meta Quest Pro headset and included the hand-tracking

Fig. 2. Study design and procedure.
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features in two variants: In scene one (mountain top) and two (pier by the lake),
virtual hands controlled via hand-tracking were displayed. In scene three, the
passthrough video feature of the Meta Quest Pro was used to cut out and dis-
play the participant’s own hands.

Fig. 3. The three virtual environments: (a) misty mountain top, (b) pier by the lake
and (c) view platform in the mountains.

For the MSVR group, the three scenes were enhanced with multisensory
stimuli. The setup consisted of four strong lamps placed above the user to induce
heat, two fans for wind and one mist diffuser to cool down the wind and produce
moisture. In scene (a), the snowy mountain top was enhanced with mist and
wind, to create the feeling of standing on top of a misty mountain. In scene (b)
and (c), the heat lamps simulated the sun on a summer day, mixed with warm
wind. Scene (c) additionally included the senses of smell and taste. Herewith, on
a table at the end of a viewing platform in the mountains, a 20 cm × 10 cm area
was cut out of the virtual world to display the camera passthrough. In this spot,
a table was placed in the physical environment, with a platter of local cheese,
which participants could collect and consume, merging the physical and virtual
environment.

3.3 Measurements and Procedure

To assess differences in technology acceptance between the MSVR and VR group,
several items for the factors Perceived Usefulness (PU), Perceived Ease of Use
(PEU) and Behavioral Intention (BI) of the TAM model were analyzed [16]. As
the MSVR group experienced the scenes at a trade fair, the number of items per
factor was shortened to two items each - meaning two excluded items for PU
and PEU and one excluded item for BI.

For measuring the state of presence, the Multimodal Presence Scale (MPS)
for virtual reality environments [25] was used, which consists of three scales:
Physical Presence (i.e., the sense of being physically present in the virtual envi-
ronment, 5 items), Social Presence (i.e., the sense of interacting with other enti-
ties or individuals in the virtual environment, 5 items), and Self-Presence (i.e.,
the sense of one’s own virtual embodiment within the environment, 5 items). All
items were rated on a 5-point Likert scale ranging from “Do not agree at all” to
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“Agree Completely”. Given that the virtual environments used in this study did
not include any form of social interaction, solely the items for Physical Presence
and Self-Presence were conducted. Self-Presence was of interest, as participants
would interact with their hands (either virtual representations or pass-through
video of their actual hands), while Physical Presence is aimed more at the ‘sense
of being there’ [26].

Qualitative data was collected with three open questions at the end of the
questionnaire, where participants would write down positive and negative aspects
of their experience, as well as suggestions for improving the system. These were
intentionally formulated in a broad way because of the explorative nature of this
study. As multisensory VR in the context of tourism is still an emerging field,
clear categories for assessing the experience are still to be defined.

4 Results

4.1 Empirical Results

A total of 103 participants were included in the analysis. 61 were part of the
MSVR group (26 male, 35 female), with a mean age of 38.3 years (SD = 12.1),
42 were part of the VR group (19 male, 23 female), with a mean age of 32.7 years
(SD = 9.4). In both samples 64% of participants were employees of tourism orga-
nizations and 7% were college students in the field of tourism. The remaining
participants were a mix of researchers (2% MSVR, 5% VR), consultants (10%
MSVR, 2% VR), and occupations with one occurrence like creators or mar-
keting employees (13% MSVR, 21% VR). For the analysis of group differences
for technology acceptance and presence, one-sided Mann-Whiteney-U-Tests (the
non-parametric alternative to independent sample t-tests) were calculated for the
5 scales. One-sided testing was chosen as we hypothesize an improvement in the
scales for the MSVR group. All p-values were corrected using the FalseDiscovery-
Rate (FDR) [27]. For boxplots of the results, see Fig. 4.

The Mann-Whitney U test revealed no significant difference in the perceived
usefulness between the MSVR and the VR group (U = 1120.5, p = 0.841). Both
groups reported a median score of 4.5. A significant difference was observed
between the two groups concerning their perceived ease of use (U = 1474, p =
0.039). While both groups had a median score of 5, the rank-based nature of the

Fig. 4. Boxplots of Presence items (left) and Technology Acceptance Items (right).
Items were answered on a 5-point Likert scale. Asterisks mark statistical significance
of the paired t-test for α < 0.05.
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U test indicates that the distributions of scores in these groups were different,
suggesting varying perceptions of ease of use between the groups. No significant
difference was detected in the behavioral intention to use between the MS and
VR groups (U = 1370.5, p = 0.213). The MS group reported a slightly higher
median score (4.75) compared to the VR group (4.5).

While there was a noticeable difference in the median scores for physical
presence between the MSVR (3.8) and VR (3.5) groups, this difference was not
statistically significant (U = 1443, p = 0.106). A statistically significant differ-
ence was observed between the groups regarding their feelings of self-presence (U
= 1542, p = 0.027). The MSVR group had a higher median score (3.6) compared
to the VR group (3.2), suggesting that participants in the MSVR group felt a
greater sense of self-presence than those in the VR group. In conclusion, among
the TAM items, only the Perceived Ease of Use showed a significant difference
between the two groups. For the presence items, the Self Presence stood out
with a significant difference, with the MSVR group indicating a stronger feel-
ing of Self Presence compared to the VR group. All results for the technology
acceptance and presence scales are presented in Table 1.

Table 1. Means, Medians, U-values and p-values of the U-tests.

Variable Group N Mean Median U p

Perceived Usefulness MS 61 4.4 4.5 1120.5 0.841

VR 42 4.5 4.5

Perceived Ease of Use MS 61 4.8 5.0 1474.0 0.039*

VR 42 4.6 5.0

Behavioral Intention MS 61 4.5 4.75 1370.5 0.213

VR 42 4.4 4.5

Physical Presence MS 61 3.8 3.8 1443.0 0.106

VR 42 3.6 3.5

Self Presence MS 61 3.6 3.6 1542.0 0.027*

VR 42 3.3 3.2

Looking at the correlations between presence and technology acceptance
scales, medium correlations emerged between PEU and the two presence scales
(rPP = 0.37 (MSVR) and 0.41 (VR), rSP = 0.33 (MSVR) and 0.30 (VR)) and
between BI and the two presence scales (rPP = 0.26 (MSVR) and 0.24 (VR), rSP
= 0.36 (MSVR) and 0.31 (VR)) in both groups. A notable difference between
the groups could be observed for PU: Whereas the correlation with SP in the
VR group is medium (r = 0.37) it was high in the MSVR group (r = 0.55).
Similarily, the correlation between PU and PP was medium in the VR group
(r = 0.40) and high in the MSVR group (0.53). The link between presence and
perceived usefulness was thus stronger when the experience was enhanced with
multisensory stimuli.



136 J. C. Uhl et al.

4.2 Qualitative Results

The answers to the open question for open feedback were coded using the soft-
ware Atlas.ti. Using the AI-coding feature, thematic codes were found inductively
and further combined. Regarding positive feedback on the experience, five main
themes were identified: General positive comments regarding the (1) quality of
the experience, comments highlighting the (2) multisensory aspects, comments
regarding the felt (3) realim and presence, the (4) soundscape and the (5) visuals.
Comments from all 103 participants of the quantitative analysis were included.
On a descriptive level it can be observed, that quality of experience as well as
realism & presence were mentioned similarly often in the MSVR and the VR
group. A thematic shift in the comments became clear regarding which sensory
elements were highlighted: Whereas the VR group often praised the graphics
and the soundscape, the MSVR group explicitly highlighted the multisensory
elements as a positive aspect of the experience (38%) and less the ‘conventional’
sensory elements such as visuals (16% vs. 42% in the VR group) or the sound-
scape (5% vs. 17% in the VR group).

5 Discussion

The study aimed to investigate the differential impacts of multisensory virtual
reality (MSVR) and conventional virtual reality (VR) on the user’s technology
acceptance and state of presence in pre-travel experiences. While no statistically
significant difference was found in terms of physical presence between the MSVR
and VR groups, there was a notable divergence in self-presence (RQ1). Specifi-
cally, the MSVR group reported a significantly higher sense of self-presence com-
pared to the VR group. This suggests that multisensory elements can effectively
enhance the individual’s sense of being within the virtual environment. Thus,
the statements on the positive effects and promotion of authentic perceptions
of tourist experiences through multisensory stimuli [1,7,17] can be confirmed.
It lends credence to the notion that MSVR, by providing a richer, more immer-
sive sensory experience, has the potential to increase the user’s emotional and
psychological engagement with the virtual destination.

Interestingly, no significant difference was found between the MSVR and VR
groups in terms of perceived usefulness and behavioral intention to use the tech-
nology (RQ2), which contradicts some prior work [8]. This could be interpreted
in several ways: it may be that the added sensory elements did not necessarily
contribute to a perception of the technology as being more useful, or it could
imply that other factors (e.g., personal affinity with the tourism industry) influ-
enced these metrics. However, there was a significant difference in perceived ease
of use, suggesting that the multisensory elements in MSVR might make the tech-
nology appear more accessible or intuitive to users, which is in line with prior
work on accessibility of VR [22].

Data showed medium to high correlations between the presence scales and
the perceived usefulness in the MSVR group (RQ3), indicating that an enhanced
sense of presence through multisensory stimuli positively correlates with higher
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technology acceptance. This is an intriguing result and could suggest that there
is an interactive effect between the enhanced sensory inputs in MSVR and its
consequent impact on technology acceptance.

The study’s limitations lead to suggestions for future research. First, the
sample, including participants from mainly the tourism industry, restricts the
generalizability of the findings due to a potential professional bias. Second, the
lack of random sampling affects the study’s external validity and risks introduc-
ing selection bias. Third, multisensory stimuli and the user’s active interaction
with the virtual environment were limited. This could lead to even more insights
about MSVR. Future research should diversify the participant pool to include
tourists, broaden the multisensory stimuli used, and employ randomization.

6 Conclusion and Implications

This study evaluated the efficacy of multisensory virtual reality (MSVR) against
traditional audio-visual virtual reality (VR) in enhancing pre-travel experiences
by the user’s technology acceptance and state of presence. While no significant
difference in the degree of PU was noted, differences emerged in PEU and self-
presence, pointing to the unique benefits of MSVR. The findings offer partial
support for the Technology Acceptance Model (TAM) in the MSVR context.
This leads to a need for an extended TAM model that incorporates the factor of
presence, especially given its stronger correlation with PU in the MSVR setting.
Concerning our framework (Fig. 1), it could be noted that Physical presence
is largely determined by the audio-visual fidelity (as there were no differences
between the groups), whereas Self Presence could be heightened by the inclusion
of multisensory stimuli, leading to an adapted model.

The study provides further managerial implications, recommending the use
of multisensory virtual reality experiences to enhance pre-travel phase. Tactile
and olfactory stimuli have a large role to play. Guests are given a sense of tele-
portation, a tantalizing preview within a sensual 360-degree perspective. The
Meta Quest Pro headset with its advanced features is recommended. The high
acceptance of VR technologies is evident. To effectively engage visitors, a trade
fair-style approach to attracting attention and interest is recommended. Guided
VR experiences by an experimenter are preferred to passive displays. A VR
zone where visitors can capture photographs with VR headsets creates a form
of virtual memorabilia.

This study demonstrates that both the straightforward use of VR technology
and the incorporation of multisensory stimuli present new avenues for destination
marketing. Multisensory VR addresses the dual nature of tourism as both a
tactile and tech-driven industry.
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Abstract. This paper explores the emerging role of Brain-Computer Inter-
faces (BCI) in the hospitality industry. BCI technology allows users to control
devices with their thoughts, potentially transforming guest experiences. The study
investigates how guests perceive BCI-enhanced experiences compared to tradi-
tional ones. Drawing from service and human-computer interaction literature,
the paper conducts a quasi-field pre-study, where participants interact with a BCI-
equipped waitress. Surprisingly, participants perceived the BCI-equipped waitress
as superior and warmer, resulting in an improved service experience.

The research contributes in two ways: it advances understanding of how peo-
ple perceive BCI-augmented interactions in hospitality and explores the use of
BCIs in addressing service failures, improving efficiency in handling customer
complaints. The paper outlines plans for larger-scale field studies and online exper-
iments across different hospitality contexts. This research offers insights into the
evolving landscape of human-computer interaction in hospitality, with practical
implications for the industry’s future.

Keywords: Brain-Computer Interfaces · Digital Experiences · Field Study ·
Hospitality · Human Enhancement Technology · Service Recovery

1 Introduction

There is an ongoing debate on how hospitality businesses are impacted by emerging
digital technologies [1]. In this regard, scholars put the design of technology-enhanced,
digital guest experiences on the research agenda for hospitality scholars [2]. Next to stud-
ies discussing the impact of digital technologies such as service robots, virtual realities,
or cryptocurrencies, brain-computer interfaces (BCI) have entered the scholarly debate
[2]: Picture the ability to command your computer or smartphone solely through your
thoughts. What was once considered a futuristic idea, often found in science fiction liter-
ature and films, is now on the verge of becoming reality thanks to the rapid advancements
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in consumer-grade BCI [3]. Recent advances in BCI technology have yielded remark-
able results, one of which is the successful training of monkeys to play Pong wirelessly
through mind control, a breakthrough achieved by Elon Musk’s company Neuralink.
Meanwhile, NextMind, a startup that was acquired by Snapchat’s parent company Snap
in 2022, has developed a BCI headset that allows users to interact with their smart home
or control their TV [4]. Hence, by wearing a BCI device, humans turn into cyborgs,
i.e., individuals whose physical abilities get enhanced by digital technology [5]. These
consumer-grade devices hold tremendous potential to enhance the user experience by
providing a more intuitive and seamless way of interacting with technology, both on a
customer and service provider side. Based on forecasts, it is evident that BCI technology
will play a significant role in shaping and transforming how users interact with tech-
nology, thereby redefining hospitality experiences [6]. For this study, BCI refers to an
information technology that is placed on the outside of the brain that enables humans
to interact with technology without any body movement, using only electrical signals
generated in the brain to record activity [7]. BCIs have primarily been researched to pro-
vide communication abilities to disabled or “locked-in” patients [8]. Simultaneously,
service researchers debate impacts of human-enhancement technologies, such as BCI,
on customer experiences [5].

Clearly, the way guests perceive hospitality experiences, which are enhanced by
BCI technology is relevant in determining BCI’s future diffusion in the hospitality and
tourism sector. However, despite the abundance of literature on the technical aspects
of BCI, research on guests’ perceptions is limited but much needed [5]. Recognizing
this research gap, our study is directed towards addressing the research question: How
do guests perceive BCI-enhanced experiences at the hospitality frontline compared to
traditional, non-BCI-enhanced experiences?

By answering this research question, our study contributes to literature in both infor-
mation systems and hospitality research, ultimately promoting interdisciplinary collab-
oration and knowledge exchange: (1) Our research is among the first to analyze the
effects of BCI technology at the hospitality frontline. (2) We investigate the evaluative
outcomes of BCI technology for service recovery through a real-life experiment.

2 Literature Review

We anchor our study in the ongoing debates surrounding the impact of digital tech-
nologies on the tourism and hospitality sector. Recent reviews underline the growing
relevance of understanding the consequences of emerging technologies on guest expe-
riences and guest-host interactions [9, 10]. Current advances in artificial intelligence
have paved the way for precise and reliable Brain-Computer Interfaces (BCI) that will
reimagine how Frontline-Employees (FLE) interact with customers. By just thinking
about what a FLE wants to do, they can look up databases, transfer orders or make deci-
sions using a BCI. These devices can be worn inconspicuously as headphones or glasses.
Most existing research on BCI has primarily focused on extracting features from brain
waves or developing medical applications to assist users with brain injuries or locked-in
states to communicate or control robotic extensions [8]. Despite these efforts, there has
been a lack of research on the acceptance of BCI and the impact on guest experience [2,
3, 11].
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Limited studies have begun to investigate the implications of consumer-grade BCI
for users in applications such as gaming, controlling Internet-of-Things (IoT) devices,
and inferring user intentions frombrainwaves. In gaming, enabling consumers to interact
with games through a BCI has been shown to enhance the experience by serving as both
an active and passive controller, fostering higher engagement and introducing novel
forms of interaction [3]. Improved signal detection and the ability to distinguish it from
noise has shown to make it feasible to utilize BCI technology to control IoT devices,
such as smart homes [4].

Moreover, research in the field of hospitality, tourism, and service marketing has
begun to pay attention to human enhancement technologies (HET) and their implications
for consumers and guests [5]. As part of HET, BCI are a central technology which
could allow more advanced approaches to merge its users with artificial intelligence.
This, in turn, could reshape the service experience, improving the well-being of guests
and enhance their overall experience. However, there may also be drawbacks, such as
financial inequality or ethical concerns related to the technology. Grewal et al. [5] have
conceptualized the impact of HET on front-line employees, who may be perceived as
robotic cyborgs, leading to potential dehumanization and negative perceptions ofwarmth
and competence during service encounters. In this context, cyborgs are userswho interact
with BCI technology to augment their abilities.

3 Research Design and Methodology

This research suggests that implementing BCI technology in hospitality, specifically in
dining contexts, can yield insights into service experience during service failure recovery.
Our main goal is to explore BCI’s practical application in real-world frontline scenarios
and analyze the primary effects it produces in these interactions. We start our initial
investigation with a pre-study where we showcase a genuine interaction between patrons
and a frontline cyborg enhanced with BCI technology in a quasi-field setting. Following
this, we’ll briefly introduce study 1 (field experiment) and study 2 (online experiment),
scheduled for late 2023 and early 2024.

The study design for the quasi-field pre-study utilized a 2 (waitress input type: BCI
vs. Pen & Paper) x 1 between-subjects design. A total of 20 students at a major European
hotel school participated in the study in exchange for a complimentary meal. Our depen-
dent variable was the perceived service performance assessment and we additionally
assessed warmth, responsibility for failure and employee superiority, among other mea-
sures. Participants received a paper briefing before the study, which outlined the study
procedure and information about their waitress using either a BCI or pen & paper to aid
in the service encounter and to provide a definition for the technology used. Additionally,
they were asked to express their service expectations before the experiment.

Participants ordered food from a food truck, where theywere intentionally served the
wrong dish prepared in advance to create a service failure scenario. Next, participants
were seated at assigned tables with instructions to alert the waitress if they had any
problems. Because the food was served in a closed-lid container, individuals noticed the
wrongdish onlywhen they sat down.Once the employeewas contacted by the individuals
about their incorrect order, the guest was informed that handling the issue involves using
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either BCI or pen and paper. With a pre-programmed mental command (vs. written
down information), the kitchen staff was alerted about the incorrect dish, allowing them
to immediately start preparing the correct one upon receiving the information. After
voicing their complaints, participants received the correct dish, finished their meals, and
were then asked to take a survey about their dining experience.

In the BCI condition, we employed an Emotiv EPOC X headset and a programmed
Python script to record all orders. We trained the waitress on a pre-programmed mental
command on the Emotiv BCI software to signal when a served dish was incorrect. This
information was then relayed to the kitchen via the script, allowing the food truck staff to
promptly prepare the correct food. In the pen and paper condition, thewaitress physically
walked to the food truck to convey that an order was incorrect. After this information
was transmitted to the staff, they began preparing the correct dish.

The planned experiment in Study 1 closely resembles the pre-study but with a larger
sample size. In Study 2, we will conduct a pre-registered online experiment on Prolific
to assess the strength of our observed effects in a different hospitality context.

4 Results of Pre-study 1

In a first step, we tested participants’ perception of enhanced employee capabilities
through the application of technology, serving as our manipulation check. As we had
anticipated, the cyborg waitress was perceived as significantly more superior than the
waitress using pen and paper (MBCI = 4.59, SD = 0.72; MPen&Paper = 3.8, SD = 0.86,
p = 0.049). Therefore, the manipulation proved to be successful.

The presence of a cyborg waitress resulted in a perception of improved service
performance compared to the use of pen and paper. Our findings indicate that customers
who interacted with a BCI-equipped waitress experienced a notably improved service
encounter following a failure, compared to those assisted by a waitress using pen and
paper (MBCI = 5.14, SD = 1.68; MPen&Paper = 2.5, SD = 0.84, p = 0.005). Moreover,
participants perceived the BCI waitress as weakly significantly warmer compared to
control (MBCI=4.56, SD=1.1;MPen&Paper=3.6, SD=1.17, p=0.096). The attribution
of the cyborg waitress’s performance outcome to the restaurant was lower compared to
the control group. Patrons attributed less responsibility for the service failure to the
restaurant in the BCI condition (MBCI = 3.79, SD= 1.1; MPen&Paper = 2.75, SD= 1.17,
p = 0.069).

5 Discussion, Expected Contributions and Outlook

The study shows that participants perceived the service recovery experience to be bet-
ter with a cyborg waitress compared to the control group. Customers also blamed the
restaurant less for service issues in this scenario. Surprisingly, the enhanced waitress
was seen as warmer than the control group. We plan to investigate these findings and
interaction effects further in Studies 1 and 2 with a larger sample size to understand the
interactions within the data and investigate possible confounding effects.

We expect this study to offer two major contributions. First, this study will advance
the limited research on frontline cyborgs in service marketing and hospitality literature.
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By addressing a gap in the literature, which primarily investigated observing users, this
research takes a pioneering step towards understanding how individuals perceive inter-
actingwith individualswho are augmentedwith aBCI.We thus contribute to the research
in hospitality and provide an additional perspective exploring the utilization of BCI by
FLE in a restaurant setting. Our second contribution involves the application of BCI in
addressing service failures. We propose that the enhanced efficiency offered by BCIs in
promptly handling customer complaints can lead to more favorable customer outcomes.
Based on the evidence from our pre-study, we were able to confirm this benefit and as
a result we will present a further investigation into this potential to enhance the service
recovery process. After a successful pre-study, we are now preparing a large-scale field
study and subsequent pre-registered online studies to expand our investigation into vari-
ous aspects of the hospitality industry. This dual approach will provide a comprehensive
understanding of our research area and offer valuable field insights.
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Abstract. The metaverse is currently highlighted as one of the technologies with
the greatest potential, particularly in the tourism industry. Despite this fact, most
of the research on this topic has been of a conceptual nature. This research aims to
contribute to this nascent research field by analyzing how the use of the metaverse
for viewing amuseumcan influence the different dimensions of the customer expe-
rience. For this purpose, the degree of technological embodiment of the device, as
well as the presence (or not) of other users in the digital environment, will be taken
into account. Two focus groups were conducted to explore this matter. The results
bring to light the importance of the affective and cognitive states that customers
feel when they are in the museum through the metaverse. In addition, participants
indicate that they prefer to experience the metaverse museum with other people,
noting that this closeness to other users may be greater when embodied technolo-
gies are applied. This research contributes empirically to this field of research by
trying to delineate how the museum experience should be constructed to offer
value through the metaverse.

Keywords: Metaverse ·Museum · Social Presence

1 Introduction

Recent years have seen a surge in the emergence of the metaverse, which is considered
one of the technologieswith greater prospects for the future [1]. Themetaverse aims to be
amore advanced form of virtual experience, facilitated by an amalgam of several cutting-
edge innovations such as virtual reality (VR), augmented reality, artificial intelligence,
or blockchain, among others [2, 3]. Its potential is highlighted in some reports noting
that this platform can generate up to $5 trillion in value by 2030 [4].

Despite the potential of the metaverse, current literature is mainly of theoretical basis
(e.g., [5, 6]), asking for empirical contributions on the use of the metaverse for tourism
purposes. Considering the nascent nature of this research realm, this article conducts a
qualitative study to explore how theuseof ametaversemuseumcan influence thedifferent
dimensions of the customer experience [7, 8]. Based on its results, a subsequent study
is proposed which aims to quantitatively analyze how social presence and the type of
device used can affect the overall metaverse museum experience. This research aims to
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contribute empirically to this field of research by trying to delineate how the museum
experience should be constructed to offer value through the metaverse.

2 Theoretical Background

2.1 Theoretical Foundations: Social Presence Theory and the Theory
of Technological Mediation

The social presence theory [9] and the theory of technological mediation [10] are the
main theories on which this article is based. The social presence theory [9] explains how
digital technologies influence the feeling of being with another in human-technology
interactions. Social presence is defined as the “degree of salience of the other person in
the interaction and the consequent salience of the interpersonal relationships” [9; p. 65].
Social presence is an inherent feature of any medium and the varying capabilities of the
medium to transmit it are key to how individuals relate to others in online communi-
cations [12]. Thus, the ability of the technology to convey information related to facial
expressions, eye gaze, body posture, attire, and nonverbal cues collectively contribute
to the extent of social presence within a communication medium [12].

The theory of technological mediation [10] seeks to elucidate the processes through
which humans interact with technology. This theory investigates how technology acts as
an intermediary between individuals and the world around them. Among the different
types of human-technology interactions, technological embodiment is considered as a
situation in which the technology mediates the user experience and the device becomes
an extension of the human senses [11]. According to the proposal of [11], technologi-
cal devices can be divided into external and internal devices. External devices are not
attached to the human body (e.g., from stationary devices like desktop PCs to portable
external devices such as smartphones) and internal devices reach a higher level of fit
into the human body (from wearables such as VR headsets to implanted devices) [11].
A great sense of technological embodiment of the device promotes the immersion, the
sensory stimulation and the realism of the interaction in a digital experience [11].

The customer experience is composed of several dimensions: affective, cognitive,
sensory, conative, social, and personal [7, 8]. The metaverse can generate superior expe-
riences by driving all these components of experience. Particularly, based on the social
presence theory [9, 12], we propose that as individuals feel connected and accompanied
by others within the virtual museum environment, their overall perceptions about the
experience will be improved. By being able to feel closer to others, this higher level
of social presence can enrich their experience by allowing them to explore, discuss and
interact in a natural way. This effect is proposed to be reinforced when embodied devices
(e.g., VR headsets) are applied to the interaction in the metaverse, compared to low
embodies ones (e.g., desktop PCs). Drawing from the theory of technological mediation
[10], the heightened immersion and the provision of realistic and organic interactions
through high embodied devices are expected to closely mimic real-world interactions
[11]. This emulation will reinforce the effect of social presence on the dimensions of the
customer experience in the metaverse. Thus, two proposals are presented:

P1: High levels of social presence will positively affect the perceptions about the
different dimensions of the customer experience in the museum through the metaverse.
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P2: High levels of technological embodiment of the employed device will strengthen
the effect of social presence on the different dimensions of the customer experience in
the museum through the metaverse.

3 Methodology

Considering the nascent nature of the research in this area, two focus groups (with 5
participants per session) were conducted to explore the users’ experience in a museum
held in the metaverse. The participants were recruited from a Spanish university (6 men
and 4 women; aged between 21 and 28 years old). The participants reported having
different levels of knowledge on the use of new technologies and low levels of use of the
metaverse. The sessions lasted between 60 and 90 min and were audio-video recorded.
Three experts in marketing and new technologies conducted the analysis.

The script of the focus groups follows two stages to explore the consumer experi-
ence in themetaverse, particularly in amuseum. First, participants were asked to indicate
the general characteristics they believe the metaverse has. In the second stage, partici-
pants were required to connect to the museum experience in the metaverse using a low
embodiment device (computer [11]) and together with the other participants (high social
presence). Themetaverse platform thatwas employedwas Spatial.io. This platform,with
a structure similar to a museum, displayed different artworks shown in paintings. Once
all the participants were on the platform, they had some time (10–15 min) to view all
the artwork and interact/discuss with the other participants. After their experience, they
were instructed to return to the video call, where they reflected and discussed various
questions about the dimensions of the experience.

4 Results and Discussion

The results of the first stage of the focus groups show that participants con-
sider the metaverse to be a virtual/digital/online space. Participants also acknowl-
edge the multitude of opportunities offered by the metaverse considering it as cre-
ative/imaginative/fictitious. Finally, participants emphasize the social dimension of the
metaverse (e.g., social/interactive), where people can connect, interact, and collaborate
within a digital realm. Once they had the experience in the museum on the metaverse,
the participants reported their perceptions of the dimensions of the customer experience.
A summary of the results is displayed in Table 1.

Overall, participants note the potential of the metaverse for displaying museums,
particularly regarding the affective and cognitive responses. As a result, they consider
it as a platform that encourages the actual visitation of these tourism products and they
may consider repeating this metaverse experience in the future. This aligns with the
pattern observed in other technologies, such as VR [13]. The findings also highlight that
users prefer having the metaverse experience with others, reinforcing the social nature
of this platform. However, despite participants having the experience together, they feel
that they were not close to the others. One reason pointed out is the lack of embodiment
of the device they used (computer), believing that the use of highly embodied devices
(e.g., VR headset) would increase their perception of being together with others.
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Table 1. Summary of the results of the qualitative study.

Dimension Explanation

Affective Curiosity (e.g., P10) was the predominant emotion, mainly due to the novelty of
the platform, along with laughter or joy (e.g., P3) (possibility of dancing, etc.).
Negative emotions also were noted, as frustration and disorientation (e.g., P1)
(lack of instructions or technical problems of the platform)

Cognitive As it is immersive and realistic, participants consider it to be useful to transmit
knowledge in an effective way (e.g., historical representations). Technical
improvements are needed. “For knowledge sharing, it is useful if you get people
to mimic the environment visually and aurally, it can be close to reality” P4

Personal Some participants selected an avatar similar to themselves (feeling represented by
their avatars), but many others chose their avatars without reflecting on it. “The
avatar I chose the first time, it is true that I looked for it to represent me, the only
brunette girl there was, because it is important to feel represented” P7

Social Participants indicated that they prefer to use the metaverse with more users
because it brings more immersiveness and fun. However, in general, they did not
feel close to the rest of the users. A possible cause identified is the low
embodiment of desktop computers. “I would like to be able to interact with
people, I think it’s cool to share it, but there is a lack of tools to be able to feel the
closeness of the users” P8

Sensory Some participants noted the vivid colors of the experience. Most, however, did not
feel very sensorially stimulated and believe that the metaverse in the future will
only be able to stimulate sight and sound, at least when using low embodied
devices such as computers. “Reaching the senses is very difficult through a PC
screen, there is a long way to go” P10

Conative Participants reported that it is an interesting tool for having pre-experiences of
museums and other tourism products. None would use it as an alternative to
travel. “I would find it useful, for example, as an experience prior to going, as an
advertising tool, it would achieve that ‘WOW’ effect. I see it as a complementary
element to travel” P6

Based on these results and the importance given to the social experience in the
metaverse, a subsequent experimental study will be conducted. In this experiment, par-
ticipants will be required to experience the same museum on the metaverse, and it will
be manipulated the level of social presence (having the experience alone vs. with another
person) and the level of technological embodiment of the device employed to access the
metaverse (desktop computers vs. VR headset). By conducting this study, it is expected
to confirm the importance of the social dimension within the metaverse, particularly
in museum experiences. This significance is expected to be amplified when embodied
technologies are utilized to enhance the sense of proximity and connection among users.
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Abstract. Tourism is an important economic driver for numerous regions, attract-
ingmore than one billion visitors annually.While economically significant, exces-
sive numbers of visitors lead to local overcrowding, which negatively impacts
visitors’ experience and safety, and causes environmental harm. This paper pro-
poses a practical approach to empowering destination management organizations
(DMOs) to manage tourist flows. We advocate for a rule-based approach that
models visitor occupancy based on easily understandable influence factors like
weather and date. As a central component, an ontology-guided knowledge graph
ensures compatibility with diverse touristic data models and allows seamless inte-
gration into existing infrastructures. By digitizingDMOs’ experiential knowledge,
we facilitate the implementation of lean and cost-effective visitor guidance. We
demonstrate our approach by implementing two applications for two different use
cases. The results of our qualitative evaluation reveal the compelling potential for
rule-based occupancy modeling approaches serving as a baseline for future visitor
management systems.

Keywords: Overcrowding · Rule-Based Occupancy · Knowledge Graphs ·
Ontologies · Visitor Guidance · Recommender Systems

1 Introduction

Tourism has long been a vital economic driver for numerous regions in the world,
attracting visitors to explore inspiring landscapes and cultural offerings. Despite many
benefits, the rapid growth of global tourism comes at the price of overcrowding, which
is well-known in popular places such as Venice, Barcelona, and Dubrovnik [1] but also
increasingly affects smaller rural areas [2]. Overcrowding not only leads to decreased
visitor satisfaction [3] but also poses a higher risk to visitor safety and adversely impacts
the surrounding landscape, nature protection efforts, and biodiversity [4, 5]. This raises
the need for effective visitor management.
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Data-driven methods hold potential for this task [6]. However, while advanced tech-
nologies enable the accurate tracking and forecasting of the expected visitor traffic
[7], many destination management organizations (DMOs) still struggle with hurdles in
implementing such measures, often caused by a lack of technical expertise and financial
resources [8, 9], makingwidespread adoption of expensive technologies infeasible. Even
without expensive technology, however, DMOs possess invaluable experience in their
regions’ high-traffic conditions and peak periods. Therefore, one viable option would
be to digitize this knowledge as a digital asset and use it for visitor management.

This paper proposes a lean reference concept to empower DMOs to digitize their
experiential insights on visitor traffic, making them available for various touchpoints.
We advocate for a rule-based approach based on easy-to-grasp factors like weather,
temperature, season, date, and holidays, which is cost-effective and accessible to DMOs
with limited technical expertise and financial resources. Employing a knowledge graph
as our central element fosters compatibility with a wide range of touristic data models
and seamlessly integrates into existing infrastructure. We demonstrate how manually
captured occupancy rules can be used on exemplary touchpoints to guide visitors with
tailored recommendations.

2 Background

For DMOs, overcrowding of specific areas [4] is a well-known issue. Overcrowding can
be described from two standpoints: the subjective visitor perception of the crowdedness
of an area [10, 11] and the objective capacity of an area to offer hospitality services
(i.e., parking lots, hotels, availability of adjacent free-time activities) [4, 12]. Besides
nature protection agencies and emergency services that manage access to certain places
due to specific situations, such as wildlife protection or natural events (e.g., avalanches
and floods), DMOs manage visitor traffic, focusing on the visitors’ experiences [13].
Considering multiple stakeholders, DMOs adopt a more holistic perspective and act on
various aspects, including visitors’ impact on the environment [14], visitor safety, and
visitor satisfaction, all by guiding visitors to mitigate overcrowding [15, 16].

DMOs’ visitor guidance varies from stricter closures [17] to nudging (i.e., a behav-
ioral economics concept where subtle suggestions influence human decision-making)
[18] by delivering recommendations to alternatives in order to distribute visitor traffic
evenly [13]. Nudging is especially effective due to preserving visitors’ feeling of agency
and satisfaction while empowering the tourist to choose a more sustainable option [19,
20] and the higher willingness of today’s tourists to actively search for better experi-
ences using digital tourist solutions [21]. A delivery system for recommendation nudges
can be a brochure, information board or a QR code, the latter having the advantage of
delivering dynamic information, making it the optimal low-cost scalable solution [22].

Real-time and future occupancy estimates are key requirements for fast responses
indispensable for managing overcrowding and ensuring the overall resilience of the
destination [7, 23]. Highly dynamic data such as tourist arrivals, bookings, parking
availability, weather, holidays, and web traffic have proven successful in measuring and
predicting occupancy in real-time, even for areas only partly covered by sensors [7].
Nonetheless, many DMOs still struggle with implementing such measures due to a lack
of technical and financial resources [8, 9] and data privacy concerns [21, 24, 25].
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Our approach addresses several gaps left in the current literature. Past studies focus
on the effectiveness and acceptance of visitor guidance practices and leveraging dig-
ital technologies for spatiotemporal occupancy prediction but fall short of exploring
cost-effective, scalable methods. Installing sensors can be expensive [26], and the data
architecture [27] and maintaining prediction models requires further financing. In the
following sections, we introduce a cost-efficient approach based on digitizing DMO
experiences concerning spatiotemporal occupancy that can be used out-of-the-box even
by DMOs with a limited level of digitization. DMOs with a higher level of digitization
can integrate our approach with existing sensors or other occupancy prediction systems,
striking the perfect balance between accessible, accurate, and scalable.

3 Method

Our overall research process follows a design science paradigm [28] since it is an effec-
tive approach for generating and evaluating practical solutions. We implement the six-
step framework of [29], comprising (i) motivation, (ii) solution objectives, (iii) con-
ceptualization, (iv) demonstration, (v) evaluation, and (vi) communication (covered by
this publication). Guided by the motivational scenario and solution objectives outlined
above,we conceptualizedour framework anddevelopedprototypes inmultiple iterations,
incorporating continuous expert feedback.

Within the scope of four expert workshops with different German DMOs, ranging
from alpine to seaside tourism, we determined key factors to be incorporated into a rule-
based occupancy model. Considering the widespread adoption of knowledge graphs
and ontologies in tourism (e.g., for cross-DMO data sharing) [30–32], we designed our
approach to extend existing knowledge graphs by occupancy values (i.e., measurements,
predictions, and rule-based occupancies). Based on the determined factors for occupancy
rules, we developed the tourism occupancy ontology (TOO) following best practices,
including the NeOn ontology engineering framework [33]. To demonstrate and evaluate
our work, we identified two relevant use cases within the domain of German outdoor
tourism.Wedeveloped two simple, easy-to-use prototypes: (i) aweb-based user interface
for DMOs to incorporate occupancy rules and (ii) a progressive web app (PWA) for on-
site visitors that can be opened by scanning stationary-mounted QR codes. The choice
of a QR-code-based application as an exemplary touchpoint resulted from the selected
use cases. Our approach was evaluated as a workshop with each use-case-specific DMO,
discussing our end-to-end solution in the context of the DMO’s specific requirements.

4 From Rule-Based Occupancy to Visitor Guidance

Our proposed approach consists of different components. DMO representatives capture
rules based on certain influence factors and describe different occupancy levels as a
function of these factors (e.g., when it is sunny, beach A is crowded). The resulting rule
sets are persisted in a knowledge graph alongside touristic entities (e.g., POIs and tours)
and optionally other occupancy descriptions stemming from alternative sources (e.g.,
sensors, predictions). A rule inference component evaluates the captured occupancy
rule sets based on a given context (e.g., sunny), turning them into realized occupancies
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relating to specific entities. The contextual data is gathered from local or third-party
sources (e.g., weather API). Based on this information, recommendations (e.g., beach
A is likely to be crowded, go to beach B) are generated and displayed to visitors using
one or multiple touchpoints.

4.1 Overall Process

The end-to-end process, from capturing occupancy rules to deploying visitor guidance,
is summarized in Fig. 1. Its components are outlined below.

Fig. 1. Communicating occupancy rules to visitors (overall process). Solid arrows indicate the
flow of data and information, the dashed line indicates the knowledge graph’s data semantics.

Occupancy Rules. To turn their experiences into formal rules, DMO representatives
leverage a set of pre-defined influence factors. During our expert workshops in the
first step of our research, the most influential factors described comprised (i) weather
conditions (e.g., cloudy, sunny, rainy), (ii) temperature ranges, (iii) temporal conditions
including months and seasons, as well as (iv) public and school holidays. Notably,
we found that offering additional influence factors would be counterproductive, as it
contradicts the simplicity of the rule-based approach and complicates collaboration.

Occupancy Knowledge Graph. Knowledge graphs (KGs) [34] have evolved as a de
facto standard for data management in tourism [31] and are used in a wide range of
projects, including for open data sharing (e.g., [35, 36]). They offer a flexible data struc-
ture comprising nodes (i.e., instances) and edges (i.e., relationships) linking them. KGs
are often guided by ontologies [37], formal conceptualizations of real-world entities that
capture the semantics of entities in the graph and serve as the graphs’ underlying schema
[31]. The occupancy KG extends existing touristic KGs by incorporating occupancy as
an additional concept, which can be linked to geographic objects, such as POIs, areas,
or hiking tours. Its additional semantics are contained in the touristic occupancy ontol-
ogy (TOO). The occupancy KG serves as an application-agnostic data source. Instead
of being bound to one specific application, it can serve multiple applications that may
realize different visitor touchpoints.

Rule Inference. The rule inference component evaluates formal rules given a specific
context (e.g., current weather and time of the year). To determine the validity of config-
ured rules, it acts on top of the attached TOO following the semantics described. As a
result, it passes entities with their determined occupancies to different touchpoints that
process these results and display them to visitors.
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Touchpoints. Visitor touchpoints refer to any point of contact with current or potential
visitors (e.g., destination websites, digital kiosks, flyers, tourist information points). In
previous work [38], we identified high-impact touchpoints in collaboration with DMOs
suitable for visitor guidance concerning the different stages of a visitor’s travel. Within
the scope of Fig. 1, touchpoints are standalone applications that realize services to
visitors, including the recommendation of less-crowded touristic offerings. These appli-
cations act on top of the occupancy KG and the contextual occupancies inferred by the
rule inference component and may further process this data.

4.2 Tourism Occupancy Ontology

The occupancy knowledge graph is a crucial component and contains formal rules to
determine the crowdedness of geographic objects (e.g., POIs, hiking tours, and areas).
While existing touristic ontologies offer a wide range of relatively static data types (e.g.,
POIs, events, hiking tours), they fall short of modeling dynamic context, such as spa-
tiotemporal occupancy [31]. Therefore, we developed the tourism occupancy ontology
(TOO) by following best practices of ontology engineering [33]. The TOO provides
an abstraction of geographic entities, which makes it compatible with a wide range of
existing related ontologies, including schema.org and its extensions [39], as well as the
FIWARE Smart Data Models [40].

Figure 2 depicts an abstract overview of the TOO, including its mapping to
schema.org. In its current version, the TOO comprises three components (i.e., geometry,
occupancy, and occupancy rules) and supports modeling the occupancies of arbitrary
geographic objects represented by the GeoObject class. Specifications of this class are
basic geometric building blocks and include points (GeoPoint), lines (GeoLineString),
and polygons (GeoPolygon), each of which can have arbitrary relationships to each other
(e.g., polygon intersections and point containments). Geometric objects are identified
by appropriate attributes (e.g., coordinates). Moreover, these objects serve as links to
more concrete touristic entities, such as hiking tours or POIs, which can be imported
using other well-established ontologies, as exemplarily shown for schema.org using the
owl : equivalentClass axiom. An occupancy is characterized by different values, includ-
ing a score between 0 and 1 and additional metadata (e.g., creation date). While the TOO
aims at supporting different types of occupancies, namely measured occupancy (e.g.,
occupancy from sensors), predicted occupancy (e.g., occupancy derived from machine
learning algorithms), and rule-based occupancy, the rest of this paper will only regard
rule-based occupancies. Each occupancy type has conditions forwhen a given occupancy
is considered valid. In rule-based occupancy, this validity is determined by whether its
respective occupancy rule set matches a given context.

Occupancy rule sets are specifications of when instances of RuleBasedOccupancy
apply. They are collections of logically conjunct conditions, that is, a specific occupancy
is triggered if and only if all conditions hold. Following our expert workshops for rule-
based occupancy modeling, we identified five specific condition categories: weather
conditions, temperature, date and time, public holidays, and school holidays.
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Fig. 2. Components of the TOO including an exemplarymapping to schema.org concepts. Dashed
arrows denote sub-class relationships, solid arrows refer to non-taxonomic relations. Geometric
relations and attributes are omitted to ensure better readability.

5 Visitor Guidance for German Outdoor Tourism

To showcase the efficiency of our concept, we developed a web-based prototype for
applying visitor guidance to the exemplary domain of German outdoor tourism. We
instantiate our solution on two specific use cases, namely (i) navigating visitors around a
lake using a route as under-occupied as possible and (ii) recommending low-occupancy
POIs and hiking tours nearby. We detail both use cases (UC) in the following.

UC1: UC1 relates to a popular bike trail in Germany. A notable hotspot along the trail is
a lake, whose northern shore tends to suffer from severe overcrowding on certain days.
Thus, the goal of UC1 is to recommend on-site visitors to opt for the southern shore on
occupied days.
UC2: UC2 refers to one of Germany’s most popular alpine tourist destinations, well-
known for its famous castles. During the summer months (i.e., June to September), the
destination becomes a significant hotspot with only a few less-occupied alternatives.
Besides local POIs and hiking tours, overnight guests should partly be recommended
less crowded places in a larger radius to relax local overcrowding while offering visitors
the best memories possible.

In line with the overall data flow described in Fig. 1, our demonstration consists of
three parts. First, occupancy rules are captured by DMO employees using a web-based
application. Second, an inference API evaluates the pre-defined rules within a given con-
text and returns the actual occupancy condition to the requesting client. Third, a mobile
application with a UI configurable specific to the use case displays recommendations
for less-crowded alternatives to on-site visitors.
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Fig. 3. Occupancy rule management based on polygons. The map1 shows the selection of an
exemplary polygon with two rule sets attached (see right panel).

5.1 Occupancy Rule Management

The first application (Fig. 3) implements a simple web-based user interface (UI) for
DMO employees. It covers all necessary aspects of the TOO. The rule-based occupancy
configuration is based on visually drawn polygons p ∈ GeoPolygon, which can have
attached multiple rule-based occupancies rbo ∈ RuleBasedOccupancy with a rule set
rs ∈ OccupancyRuleSet that comprises logically conjunct conditions c ∈ Condition
(e.g., weather, time). Instead of a continuous value score s ∈ [0, 1], the UI has been
restricted to allow only a set of categorical occupancy values v ∈ {low,medium, high},
which map to 0, 0.5, and 1, respectively. This results from our initial expert workshops
and the intention to keep the UI simple and tangible.

Polygons can receive different rule-based occupancies at once, each resulting from
the applicability of different rules. To apply the specified rules to touristic objects, POIs,
and hiking tours are identifiedwithin the polygon’s boundary by evaluating the geometric
relations specified by the TOO (e.g., point containment and intersection). Besides rules
and conditions, a short description of each polygon’s rule set can be attached for better
collaboration of different co-workers of the same DMO.

5.2 QR Code Touchpoint for Local Visitor Guidance

In both use cases, we mainly plan to reach on-site visitors via stationary-mounted QR
codes to keep the DMOs’ efforts small and minimize the risk of vandalism. Scanning a
QR code leads to a location-aware progressive web app (PWA), which can be configured
to the use case’s specifics. Figure 4 showcases the resulting PWAs.

For UC1, a QR code is intended to be installed on a physical sign on the inside wall
of a ferry positioned shortly before the lake, which most visitors of the trail use. In line

1 The map is based on Leaflet (leafletjs.com) and Outdooractive (outdooractive.com). Map data
from OpenStreetMap (openstreetmap.org/copyright).
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with the workshop key outcomes, the linked PWA highlights two alternative routes: one
via the northern shore and the other along the southern shore. The occupancy of each
route is modeled using a polygon surrounding the respective route and having a set of
rules attached. After rule evaluation, routes are colored green, orange, or red, referring
to a low, medium, or high occupancy, respectively. To nudge visitors, interesting POIs
(defined by the DMO) are shown alongside the less crowded route. If the conditions of
at least one occupancy rule set hold, a generated statement is shown that explains that
overcrowding is expected.

Fig. 4. PWA with maps2 configured for UC1 (left) and UC2 (right).

RegardingUC2,QRcodes aremeant to be printed onflyers or displayed in the lobbies
of local hotels. In contrast to UC1, where only two local route alternatives are shown,
UC2 intends to guide visitors within a radius of 45 km. Thus, the occupancy is modeled
in a much wider area. While the DMO decided not to directly display the determined
occupancy polygons, the recommender only suggests POIs and hiking tours with low
to medium occupancy while giving low-occupancy objects higher ranks. Moreover,
due to the large number of possible recommendations, a recommendation dialog may be
opened to answer questions regarding personal preferences, including favorite activities,
fitness level, and cultural interest (the latter may lead to routes along castles or historical
buildings).

2 The maps are based on Leaflet (leafletjs.com) and Outdooractive (outdooractive.com). Map
data from OpenStreetMap (openstreetmap.org/copyright).
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6 Evaluation

Based on the two use cases outlined above, we evaluated our end-to-end solution in
use-case-specific workshops with the respective DMOs, aiming to assess the feasibility
and potential of our approach for managing tourist flows in overcrowded destinations.
The workshops involved various experts and key stakeholders, including DMO repre-
sentatives in leading positions and individuals from independent academic and research
institutes. Each workshop consisted of two parts. First, to give participants a general
understanding of our approach, we gave a complete overview of the use-case-specific
instantiation of our concept, that is, the occupancy rule management UI and the accord-
ingly configured PWA. Second, we processed a comprehensive catalog containing all
built-in functionalities of our exemplary applications step-by-step, discussing the use-
case-specific relevance of each functionality to map the collected feedback to our more
general concept.

Despite demonstrating two very different instantiations of the same concept, the
overall perception of our demonstrations across all workshops was remarkably positive,
and our solution generated great interest among the involved DMOs. What participants
foundparticularly insightfulwas the simplicity and scalability of the concept of digitizing
DMOs’ experiences for overcrowding. Also, the participants were convinced that the
accuracy of a rule-based occupancy should be sufficient for most of their use cases
concerning visitor guidance, which primarily requires rough occupancy estimates rather
than concrete numbers.

While the experts of UC1 argued that a rule-based occupancy assessment is specifi-
cally helpful for themdue to the occurrence of significant but relatively infrequent crowd-
ing events, where expensive sensors might not pay off, UC2 suffers from many high-
traffic hotspots. It recognizes the usefulness of our approach, particularly in widespread
adoption. Although the destination of UC2 already possesses a relatively large number
of sensors at the most frequented spots, the intended area with a radius of 45 km can-
not be covered by sensors alone; the DMO, therefore, strives for a rule-based solution
stating, however, that other DMOs must be involved in the capturing process of rele-
vant occupancy, as not every single part of this area falls under their responsibility. This
underscores the need for decoupling information and data sharing, a key competency of
knowledge graphs, which are an integral part of our approach.

Another aspect attracting considerable interest during the evaluation workshops was
our PWA and the fact that it is activated using a stationary-mounted QR code. The par-
ticipants agreed that QR codes are affordable, easy to maintain, and highly scalable.
They are suitable for ad-hoc experiments while offering sufficient room for personal-
ization. According to UC2, QR codes could be tailored to the hotels’ needs by adding
their design and related service offers (e.g., transportation to the recommended places
and lunch packages), which may also increase the hotels’ willingness to adopt such a
measure. This finding confirms the necessity of decoupling individual touchpoints from
the knowledge graph’s data basis.



162 S. Neubig et al.

7 Conclusion, Limitations, and Future Research

In this paper, we proposed a theoretical concept and a practical solution for a lean, cost-
effective, and privacy-preserving reference concept for multi-touchpoint visitor guid-
ance with low onboarding requirements, delivering accessible solutions to DMOs in all
stages of digitization. Our approach is based on digitizing DMO’s experiences on the
occupancy of different areas of their destination into rule-based descriptions, consti-
tuting a novel combination of experiential knowledge with data-driven methodologies,
enriching traditional visitor management strategies [41] and serving as a baseline for
occupancy-aware methods [13, 42]. Furthermore, we provide the TOO, a touristic ontol-
ogy capable of modeling occupancy data, a known research gap [31]. Practically, we
provide DMOs with a feasible and scalable solution for mitigating overcrowding situa-
tions cost-efficiently and two elaborated examples for a concrete implementation. Our
approach is highly accessible, even for DMOs without technical expertise. DMOs with a
higher level of digitization can incorporate our approach into their existing infrastructure
without significant disruption.

Like other work, this work suffers from certain limitations. First, our initial work-
shops to determine occupancy influence factors, as well as the investigated use cases
and their evaluation, are subject to the domain of German outdoor tourism and may miss
out on other perspectives. Second, while valuable, our evaluation is based on qualitative
workshops limited to two use cases and needs further investigation, including additional
use cases and (quantitative) user studies.

For future research, we plan to strengthen our results by deploying our prototype
at scale, incorporating real users, and measuring the deployed application’s impact on
visitors’ (re-)distribution. Furthermore, since the occupancy of our rule-based approach
only reflects the assessment of the capturing DMO, we aim at a more granular investi-
gation of the trade-off between simplicity and factors that should be included to obtain
a sufficiently accurate occupancy estimation. Moreover, we motivate future research
to investigate multistakeholder occupancy calibration to collect the occupancy-related
perceptions of visitors and further stakeholders to calibrate the possible thresholds of
occupancy levels. Finally, future applications should incorporate values from different
sources (e.g., sensors and predictions) to obtain a more diverse view of overcrowding.

Acknowledgements. This work is a result of a cooperation between Outdooractive AG, the
Technical University of Munich, and the University of Applied Sciences Kempten. This study was
supported by the AIR research project (67KI21005B), funded by the German federal ministry for
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Abstract. Cultivating a luxurious ambiance and kindling a bourgeois fantasy of
a high-quality lifestyle, glamping has increasingly been viewed a consumption
ritual. The purpose of this study is to dig deeper into the composition of ritual
scenes in glamping and the symbolic meaning behind them. We obtained 3,176
text reviews and 22,379 photos from Ctrip. Utilizing visual identification and
textual mining, this study revealed three categories of ritual scenes in glamping
(environmental, activity, and equipment), and four types of ritual symbolism (self-
renewal, self-participation, self-presentation, and social connection). The findings
highlight that glamping goes beyond simple enjoyment and becomes a way for
customers to build social networks and claim a bourgeoisie-lifestyle identity.

Keywords: glamping · consumption ritual · bourgeoisie

1 Introduction

As a safe, socially distanced choice that limits exposure to others while simultaneously
facilitating some ritual sense of travel [1], camping, particularly glamping, has gar-
nered the upmost popularity in China in the past three years. Camping, once viewed
as a cost-saving activity [2, 3], is seemingly “upgraded” to glamping as a fashionable
demonstration of a bourgeois lifestyle, which has been primarily appealed to the middle
class [4]. Glamping have offered more than just a leisure option during the pandemic,
but a symbolic consumption cultivating a luxurious ambiance and kindling a bourgeois
fantasy of a refined, high-quality lifestyle [5]. The bourgeois lifestyle in glamping allows
participants to flaunt their wealth, culture, aesthetics, and social status, viewing it as a
lifestyle choice that is intertwined with their identities [6]. Glamping, therefore, could
be considered as a consumption ritual, given the symbolism and status it represents.

However, the extant studies have predominantly emphasized the leisure needs of
campers. Although acknowledging luxury experience and aesthetic enjoyment as addi-
tional motivations for glampers [5, 7, 8], the ritual-related motivations that underpin
glamping have been largely overlooked. This oversight leads to an incomplete under-
standing of why glamping is popular among the consumers as a manifestation of social
ascent. To our knowledge, no studies have analyzed glamping from the perspective of
consumption rituals.
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To address the gap, this study aims to explore the ritual scenes and symbolic mean-
ings in glamping. The study contributes to the overarching literature on tourism and
leisure by examining glamping as a consumption practice, with an aim to unearth the
deep-rooted motivations behind such engagement. Utilizing large-scale user-generated-
contents and automatic data mining techniques, it offers valid and valuable insights for
marketing professionals and campsite operators. By interpreting the ritualistic and sym-
bolic significance of glamping activities, tourism operators can leverage our findings to
design glamping programs that transcend the provision of luxury amenities, and instead,
provide transformative experiences imbued with profound meaning for their guests.

2 Data and Method

This study selected Ctrip (https://www.ctrip.com/), the largest online travel agency
(OTA) in China, as the data source. We collected user comment data posted from Octo-
ber 2015 through October 2022, totaling 3,176 text reviews and 22,379 photos. Prior to
analysis, the DeepL translation API was employed to convert Chinese text comments
into English.

This paper seeks to investigate the rituals associated with glamping through a multi-
faceted approach that incorporates both textual and image data mining. Firstly, we used
Google Vision API for image recognition and identified ritualistic scenes with a confi-
dence score above 0.5, resulting in 703 image tags. WordMover’s Distance (WMD) was
followed to measure tag similarity, and agglomerative clustering grouped these tags into
50 categories. Principal Component Analysis (PCA) further reduced these categories
into 16 ritual scenes. Secondly, Latent Dirichlet Allocation (LDA) topic modeling was
adopted to extract and elucidate the glampers’ ritual symbolism inherent in textual data.
We finalized nine topics to achieve optimal interpretability. Lastly, an exploration of the
interplay between ritualistic scenes and ritual symbolism in the realm of glamping is
undertaken.

3 Result

3.1 Ritual Scenes

Sixteen distinct ritual scenes were extracted and grouped based on image identification
labeling and similarity clustering. We subsequently categorized these scenes into three
overarching types: environmental, activity-related, and equipment-related (See Fig. 1).

Environmental scenes are the most frequent scenes in glamping. Drawing from the
insights of servicescape research [9, 10], we have identified seven distinctive scenes
related to the environment of campground.Among these, six pertain to ambient attributes,
including landformsandarchitecture,bodies ofwater,flora,natural surroundings, fauna,
and public facilities, while the seventh is design factor, namely decorative aesthetics.
Not only the natural environment and decorative aesthetics are important, but campers
also value the activities in glamping. Based on image recognition and classification, we
extract seven types of activity-related scenes, namely outdoor recreations, take photos
with others, food and beverage, road transportation, barbecue, music performance, and

https://www.ctrip.com/
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aeroadventure.Equipment-related scenes encompass furnishings andoutdoor apparatus
tailored for glamping. At times, individuals pursue a sense of ritual through the details
of the surrounding items to reflect the meaning of life.

3.2 Ritual Symbolism

We discerned nine topic themes from online comments, which we subsequently distilled
into four symbolic representations of ritual, specifically self-renewal, self-participation,
self-presentation, and social connections.

Self-renewal: The concept of self-renewal finds expression across three distinct top-
ics. Thepivotal termsofTopic 1, “refresh” and “escape,” underscore glamping’s role as an
escape from the rigors of daily work and ameans to slow down, thereby affording respite
to the mind. Topic 9 accentuates the concepts of “recreation” and “relaxation”. Glamp-
ing, as a micro-vacation retreat, negates the need for elaborate getaways and instead
enables individuals to bask in relaxation and unfettered freedom. The crux of Topic 3
hinges upon “convenience” and “enjoyment,” indicating that many visitors enjoying the
services offered by the campsite.

Self-Participation: There are four topics are included. Topic 2 Fireside night talk
relates to people’s longing for an idyllic pastoral life. Topic 4 spotlights “climb” and
“ropeway” as high-frequency terms, indicative of the penchant among outdoor enthusi-
asts for mountain climbing and hiking coupled with camping. Topic 7 accentuates the
thrill and distinctive encounters associated with glamping. Several campsites offer activ-
ities like desert motorcycling, desert skiing, and off-road vehicles. Topic 8 is centered
around the core concept of being “close to nature.”

Self-Presentation: The facet of self-presentation within camping aligns with Topic
5, underscored by keywords like “photo-taking”. A subset of campers aspires to project
an image of “refined living” on social platforms. The core of Topic 5 revolves around
capturing striking views. For these campers, the essence lies not in the camping expe-
rience itself but rather in the ambiance and opulence that their photos convey to their
online audiences.

Social Connections: Topic 6, encompassing the largest proportion among all topics,
encapsulates the symbolism of social connections within the realm of glamping. This
topic is characterized by keywords associated with vacationing alongside family and
friends.

3.3 Integration of Ritual Scenes and Ritual Symbolism

As delineated in Fig. 1, the analysis reveals distinctive associations between ritual
symbolism and ritual scenes. Firstly, the ritual symbolism of self-renewal finds most
resonance in environmental ritual scenes, including bodies of water, public facilities,
decorative aesthetics, and outdoor apparatus. Secondly, the ritual symbolisms of self-
participation and self-presentation are depicted through an integration of both envi-
ronmental and activity scenes, with unique landscapes alongside a medley of activities
such as barbecues and music performance. Thirdly, the ritual symbolism of social con-
nections primarily harmonizes with visual depictions of equipment scene and activities
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reflecting personal interactions, including food preparation, photo-taking, and musical
performance activities.

Fig. 1. Integration of ritual scenes and ritual symbolism

4 Discussion and Conclusion

Our study sheds light on glamping’s consumption rituals and the hidden symbolism
behind them. Current studies, despite examining glamping from a ritual perspective,
overlook the potential connection between glamping and conspicuous consumption. For
instances, the latest study byXiang identifies glamping as a form of ritual interaction; yet
still focuses on the positive emotions and flow experiences brought about by glamping
[11]. Another study highlights the role of group interactions and social identity construc-
tion in achieving this sense of communitas but ignored the self-presentation motivation
in social interaction [12]. Our research provides a deeper understanding of glamping
motivations compared to existing studies. It suggests that self-presentation is an addi-
tional reason for glamping; people aim to enhance their image through conspicuous
consumption. Additionally, our study uncovers that bourgeois consumption rituals do
not solely hinge upon the display of economic capital; cultural capital, such as aesthetics
and taste, equally functions as a conduit for self-expression.

Our research holds significant implications for tourism operators and destination
management organizations to incorporate well-designed ritualistic elements within
glamping experiences. With the middle class more keenly recognizing the intertwined
extrinsic and intrinsic value of glamping, it emerges as both a rite of intensification and
a rite of passage. The former revolves around the divergence between the experience
and environment of glamping and the mundane everyday life. The latter signifies the
perspective that glamping serves as a means of elevating one’s bourgeois status. Conse-
quently, there exist two avenues for shaping glamping products: one entails enriching the
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visitor’s experiential journey and fostering spiritual enrichment, while the other involves
offering avenues for identity cultivation through rituals.

Though novel, the study has limitations. It doesn’t entirely rule out the pandemic’s
impact, leaving questions about whether its popularity stems from short-term stimulus
or long-standing societal demands. Additionally, the absence of demographic data in
social media necessitates further research to determine if identity-seeking is influenced
by socialmedia or indicative ofmiddle-class identity concerns.Moreover, future research
can explore how various social media platforms influence the expression of glamping
consumption rituals.
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Abstract. As “digital natives”, GenZ is set apart from previous generations in
terms of its online connectedness. Even though this generation is expected to be
the prevailing customer base around the world by 2026, there is a noticeable lack
of studies on GenZ’s consumer characteristics within the hospitality context. This
study investigates the marketing-related factors affecting GenZ’s accommodation
decisions as well as their consumer sensitivities to contemporary constructs such
as brand uniqueness, social media presentability, sustainability consciousness, and
cancel culture.

Keywords: GenZ · Social Media ·Marketing · Consumer Behavior ·
Hospitality · Cancel Culture

1 Background

Even though the share of Gen Z in consumer markets is rising to the top [1, 2] stud-
ies on their consumer behavior are still lacking [3]. The dearth of research is even more
noticeable in the field of hospitality [4–8].While sharing certain characteristics withmil-
lennials, such as internet savviness and a need to be connected [9], as “digital natives”
[10] their consumer experiences are not simply extended or enhanced by digital connec-
tivity, but mostly born of it [2, 11]. Therefore, the role mobile internet technologies and
social media play in the consumer decisions and choices reaches a new level in Gen Z’s
status-seeking, diversity-driven, and community-oriented search for brands [12, 13].

As Gen Z is expected to dominate both consumer and labor markets by 2026, it is
imperative to conduct research on Gen Z as hospitality consumers for a better appraisal
of their marketing sensitivities and responses to brand communications, especially on
online platforms. Few recent studies suggest that overall brand uniqueness [11] social
media presentability and sustainability-consciousness [12, 14] might be useful con-
structs in understanding brand responses of Gen Z to hotel and restaurants services.
As another distinct characteristic, Gen Z does not shy away from cutting ties with a
brand permanently [3] – or “canceling” it due to perceived corporate wrongdoings or
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shortcomings. However, no known scholarly research evaluates the impact of cancel cul-
ture – a prominent component of contemporary public discourse – onGen Z’s hospitality
decisions, let alone accommodation choices. Therefore, building upon these constructs
conjointly, this study focuses on understanding the preferences, digital priorities, and
marketing-related sensitivities of Gen Z as accommodation consumers.

2 Purpose of the Study

The purpose of this study is threefold: i) what factors are influential in Gen Z’s online
search for accommodation options, ii) what accommodation attributes are important for
Gen Z, and iii) how contemporary constructs such as brand uniqueness, social media
presentability, sustainability consciousness, and cancel culture impact Gen Z’s brand
perceptions in accommodation.

3 Methodology

As an exploratory study, both qualitative and quantitative (mixed)methods are employed.
First, a survey was conducted with students at a private university in Türkiye. Qualitative
parts of the study (focus group interviews with Gen Z students and semi-structured
interviews with hotels, and intermediaries such as tour operators and travel agencies)
are currently in progress following the conclusion of the survey. Interviews are designed
to investigate the impact of brand uniqueness, social media presentability and cancel
culture onGen Z’s accommodation-based consumer decisions. Innovative visualizations
for explanatory data analyses were created with the use of custom R code by utilizing
the ‘ggplot2’ package.

4 Findings

Results from the initial part of the study (survey in progress, current N= 394) reveal that
social media and mobile friendliness of accommodation choices are important factors in
how favorably Gen Z responds to marketing communications. Furthermore, preference
for a desirable location close to entertainment options, as well as internet access and high
service quality signify the utilitarian and social dimension of their hospitality choices
(see graphics below). These findings attest to the “digital native” dimension of the Gen
Z population. All results from currently conducted survey as well as future parts of the
study (interviews with hotels, intermediaries, and Gen Z students) will be shared at the
presentation.
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5 Limitations

This study focuses on accommodation-related preferences and choices of Gen Z in a
specific country culture. However, authors believe the implications can resonate with
global audiences in this understudied area of hospitality consumption by arguably the
most-globally connected generation.

References

1. Fromm, J.: As Gen Z’s Buying Power Grows, Businesses Must Adapt Their Marketing.
Forbes (2022, October 12). https://www.forbes.com/sites/jefffromm/2022/07/20/as-gen-zs-
buying-power-grows-businesses-must-adapt-their-marketing/?sh=5b6a8142533c

2. Francis, T., Hoefel, F.: ‘True Gen’: Generation Z and its implications for companies. McKin-
sey & Company (2018, November 18). https://www.mckinsey.com/industries/consumer-pac
kaged-goods/our-insights/true-gen-generation-z-and-its-implications-for-companies

https://www.forbes.com/sites/jefffromm/2022/07/20/as-gen-zs-buying-power-grows-businesses-must-adapt-their-marketing/?sh=5b6a8142533c
https://www.mckinsey.com/industries/consumer-packaged-goods/our-insights/true-gen-generation-z-and-its-implications-for-companies


174 S. Yılmaz et al.

3. Goldring, D., Azab, C.: New rules of social media shopping: personality differences of U.S.
Gen Z versus Gen X market mavens. J. Consum. Behav. 20(4), 884–897 (2021)

4. Wiastuti, R.D., Lestari, N.S., Ngatemin, B.M., Masatip, A.: The generation Z characteristics
and hotel choices. Afr. J. Hosp. Tourism Leisure 9(1), 1–14 (2020)

5. Ramgade, A., Kumar, A.: Changing trends of hospitality industry: emergence of millennials
and gen Z as future customers and their influence on the hospitality industry. Vidyabharati
Int. Interdiscip. Res. J. 12(01), 336–342 (2021)

6. Chen, F. (Faye), Quadri-Felitti, D., Mattila, A.S.: Generation influences perceived coolness
but not favorable attitudes toward cool hotel brands. Cornell Hosp. Quart. 64(1), 95–103
(2023)

7. Fan, A., Shin, H.W., Shi, J., Wu, L.: Young people share, but do so differently: an empirical
comparison of peer-to-peer accommodation consumption betweenmillennials and generation
z. Cornell Hospitality Quarterly. Advance online publication

8. Stylos, N., Rahimi, R., Okumus, B., Williams, S.: Generation Z Marketing and Management
in Tourism and Hospitality: The Future of the Industry, 1st edn. Palgrave Macmillan (2021)

9. Hall, A., Towers, N., Shaw, D.R.: Understanding howMillennial shoppers decidewhat to buy:
digitally connected unseen journeys. Int. J. Retail Distrib. Manag. 45(5), 498–517 (2017)

10. Prensky, M.: Digital natives, digital immigrants part 1. On the Horizon 9(5), 1–6 (2001).
https://doi.org/10.1108/10748120110424816

11. Smaliukiene, R., Kocai, E., Tamuleviciute, A.: Generation Z and consumption: how
communication environment shapes youth choices. Media Stud. 11(22), 24–45 (2020)

12. Tyson, A., Kennedy, B., Funk, C.: Gen Z, Millennials stand out for climate change activism,
social media engagement with issue. Pew Research Center (2021). https://www.pewresearch.
org/science/wp-content/uploads/sites/16/2021/05/PS_2021.05.26_climate-and-generations_
REPORT.pdf

13. Hill Holliday. Meet gen z: The social generation (2017). https://thinking.hhcc.com/hubfs/
Gen%20Z%20-%20The%20Social%20Generation%20%7C%20Hill%20Holliday-4.pdf?
submissionGuid=e1937055-9a4a-400f-a5ab-f910a8b6fdbb

14. Apaolaza, V., Paredes, M.R., Hartmann, P., D’Souza, C.: How does restaurant’s symbolic
design affect photo-posting on Instagram? The moderating role of community commitment
and coolness. J. Hosp. Market. Manag. 30(1), 21–37 (2021)

Open Access This chapter is licensed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits use, sharing,
adaptation, distribution and reproduction in anymedium or format, as long as you give appropriate
credit to the original author(s) and the source, provide a link to the Creative Commons license and
indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.

https://doi.org/10.1108/10748120110424816
https://www.pewresearch.org/science/wp-content/uploads/sites/16/2021/05/PS_2021.05.26_climate-and-generations_REPORT.pdf
https://thinking.hhcc.com/hubfs/Gen%20Z%20-%20The%20Social%20Generation%20%7C%20Hill%20Holliday-4.pdf?submissionGuid=e1937055-9a4a-400f-a5ab-f910a8b6fdbb
http://creativecommons.org/licenses/by/4.0/


Customer-to-Customer Real-Time Value
Co-creation in Tourism Live Streaming: A Live

Streamer Perspective

Kaiti Shang(B) , Dimitrios Buhalis , Daisy X. F. Fan ,
and Marcjanna Augustyn

Bournemouth University, Poole BH12 5BB, Dorset, UK
{kshang,dbuhalis,dfan,maugustyn}@bournemouth.ac.uk

Abstract. Live streaming has emerged as a new medium for the creation and
dissemination of travel experiences, productmarketing and destination promotion.
Empirical studies on live streamers’ motivations and travel behavior in tourism
live streaming are currently under-explored. This study adopted a live streamer
perspective and followed a qualitative approach to 1) explore the motivations
and travel behaviour of live streamers in tourism, and 2) investigate the process
of customer-to-customer real-time value co-creation of the live streamer with
other stakeholders by drawing on the Porter-Lawler model. Findings provide in-
depth understanding of live streamers’ motivations for engaging in tourism live
streaming and the influence of viewers on live streamers. Recommendations are
also offered to tourism live streaming platforms regarding how to develop a better
incentive strategy for live streamers.

Keywords: Live streamer · Travel behavior · Co-creation · Value · Customer to
customer

1 Introduction

Live streaming has been increasingly used by online influencers, travel bloggers, travel
agencies and tourism destination marketing organisations [1]. This is becoming an
emerging channel for creating and disseminating travel experiences, selling products and
promoting destinations [2]. Through live streaming platforms, anyone can live stream
self-created content (i.e., become a streamer) or watch other people’s live streams (i.e.,
become a viewer) in real time. Live streaming is becoming a new tool for content creators
to share the scenery of the destination, interact with viewers and enrich their travel expe-
riences in real time [3]. The integration of live streaming technology into the tourism
sector is a major advancement in tourism experience development. Previous studies indi-
cated that live streaming can provide the public with immediacy, intimacy, authenticity
and interactivity by sharing online tourism experience [4]. However, empirical studies on
live streamers’ motivations and travel behavior are currently under-explored. This study
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adopted a live streamer perspective and followed a qualitative approach to 1) explore
the motivations and travel behaviour of live streamers in tourism, and 2) investigate the
process of customer-to-customer real-time value co-creation of the live streamer with
other stakeholders by drawing on the Porter-Lawler model.

2 Literature Review

Social media has significantly transformed the way people interact and communicate
with each other [5]. Social media can be seen as an extension of Web 2.0 concepts
and technologies, facilitating the creation and distribution of user-generated content
[5]. Traditional social media plays its part in the pre-travel, during-travel and post-
travel stages of the traveler’s journey [6]. For example, when travelers make pre-trip
decisions, online information search channels consist of search engines such as Google,
independent websites of tourism stakeholders, OTA websites such as Ctrip and travel
user generated content (UGC) platforms such as TripAdvisor [6]. During and after the
trip, individuals share their experiences through social media in the form of pictures and
text descriptions [7].

Driven by 5G technology, travelers are beginning to flock to newmedia platforms that
are more vivid, instant, shared and interactive, such as short video platforms and tourism
live streaming platforms [8]. Tourism live streaming accompanies travelers throughout
their whole travelling experience with its timely dissemination and real-time interaction
[9]. The unanticipated pandemic became a booster for the growth of live streaming in
the tourism industry [1]. Live streaming bridges the gap between on-the-go travelers
and their family members and friends who are still quarantine at home to deliver virtual
travel experiences in real time [3]. The unique and immersive scene in live streaming
allows even non-travelers to follow the camera changes from the first-angle of view, as if
they were visiting the destination themselves [4]. The subject of tourism live streaming
is also becoming abundant, including but not limited to ordinary residents, tourists,
key opinion leaders, tour guides, travel agencies, online travel companies and tourism
destination governments. In response to the motivation and intention to share travel
experiences in the form of texts and photos on social media, scholars have conducted
studies using various theories, such as theory of reasoned action [10], self-determination
theory [11], social influence theory [7], flow theory [12] and interaction ritual chain
theory [9]. Existing research has been started shifting the focus from social media in
general towards live streaming. The research is mainly concerned with three aspects of
live streaming, live streamers and viewers. In terms of live streaming, existing research
has mainly discussed the definition [4], characteristics [12], types [13], and stakeholders
of live streaming [3]. In terms of viewers, scholars have mainly examined viewers’
stickiness of live streaming platforms [12], motivations to watch [14] and shop [15],
the influence of tourism live streaming on viewers’ travel intention [16], psychological
well-being [17] and trust and incentives of e-commerce live streaming platforms [18].
For live streamers, related studies have discussed the definition [2], motivations of live
streamers [19], and sustainability of live streamers [20]. In the tourism sector, research on
understanding the live streamers is still in its infancy. As a representative real-time value
co-creation activity, the specific process of tourism live streaming has not yet been fully
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revealed. Hence, the motivation of live-streamers to engage in tourism live-streaming
activities and the process of customer-to-customer real-time value co-creation in tourism
live streaming needs to be studied.

3 Methodology

This study aims to understand live streamers’ travel behaviour and explore the customer-
to-customer real-time value co-creation process in tourism live streaming. The current
study followed a qualitative research approach, using a semi-structured interview to
explore an in-depth individual experience. China is the pioneer of the live streaming
industry [1]. All informants were recruited through purposive sampling method from
Wechat Live Streaming, Douyin, Ctrip.com, and Mafengwo.com which are the leading
and well-established tourism live streaming platforms in China. An inclusion criterion
was set that informants had done tourism live streaming at least once in the past two
years to ensure the depth of their experience. Data collection was undertaken between
March 2023 and August 2023. In total, 36 semi-structured interviews were conducted.
The average length of interviews was 50 min. The informants included 20 females
and 16 males, aged between 20 and 50 years. On average, all informants did tourism
live streaming twice a year. The interview protocol mainly comprised four parts: the
motivation of doing tourism live streaming; the process of tourism live streaming; the
experience of interactingwith viewers during live streaming; and the differences in travel
behaviour between do tourism live streaming and don’t do tourism live streaming. The
data were analyzed using thematic analysis.

4 Preliminary Results

The process of customer-to-customer real-time value co-creation in tourism live stream-
ing is shown in Fig. 1. Tourism live streamers make live streaming preparations based
on their own motivations, such as selecting a live streaming location and creating a
live streaming script. Viewers interact with the live streamer by sending real-time com-
ments based on the scene, content and voice presented in the live streaming. At the
same time, based on real-time feedback from viewers, the live streamer senses whether
the pre-live expectations are being met. If viewers send positive real-time comments to
the live streamer and the live streaming statistics, such as the number of current view-
ers, minutes watched and total number of likes, meet the live streamer’s expectations,
the positive value is co-created through the real-time interaction between the tourism
live streamer and the viewers. The tourism live streamer would do the enhancement for
the live streaming according to the viewers’ real-time positive comments. The positive
value would contribute to the motivation of the live streamers for the next tourism live
streaming. If viewers send negative real-time comments to the live streamer and the
live streaming statistics don’t meet the live streamer’s expectations, the negative value is
co-created through the real-time interaction. Some tourism live streamers have been able
to reflect on negative comments from viewers in order to improve their live streaming.
There are also some live streamers whosemotivation to live streamingmay be influenced
by negative values, thus causing them to stop live streaming.
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Fig. 1. Customer-to-customer real-time value co-creation in tourism live streaming

5 Discussion and Conclusion

This study explored live streamers’ travel behaviour and delineated the process of
customer-to-customer real-time value co-creation in tourism live streaming from the
perspective of live streamer. Theoretically, this study extended the knowledge of live
streamers’ motivations for engaging in tourism live streaming. It not only demonstrates
the real-time interactions between live streamers and viewers, but also reveals the influ-
ence of viewers on live streamers’ travel behaviour. Previous research has only explored
the motivations of live streamers to share their travel experiences on live streaming plat-
forms [19]. This study further depicts the live streamers’ motivation to engage in tourism
live streaming as a dynamic, developing and flexible orientation or disposition, which is
responsive to the inputs of viewer feedback. Practically, this study provided suggestions
for tourism live streaming platform, which can develop a better incentive strategy for
live streamers. For example, tourism live streaming platforms can offer virtual medals
to be worn while live streaming for live streamers who interact positively with their
viewers. The limitation of this study is that it only explores the process of customer-
to-customer real-time value co-creation in tourism live streaming from the perspective
of live streamers. Future research could consider exploring this phenomenon from the
viewers’ perspective, or from both live streamers’ and viewers’ perspectives.
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Abstract. The aim of the paper is to provide practical insights into a cultural
tourism co-creation platform for building a service platform ecosystem frommul-
tiple stakeholders’ perspectives. Drawing on the service dominant logic and ser-
vice ecosystem literature, the paper provides a comprehensive literature review
and multiple stakeholder perspectives on the construction of a cultural tourism
co-creation platform for the digital practice of Mogao Grottos. Four key actors of
cultural tourism co-creation platforms from a service ecosystem perspective are
identified, including platform owners, platform partners, technological providers,
and platform customers, and the paper explores the actions and strengths of these
actors. To the authors’ knowledge, this study represents one of the early attempts
to investigate the possible consequences of building a cultural tourism co-creation
platform for destination organization management.

Keywords: Digital technologies · Service platform ecosystem ·Mogao Grottos ·
Value creation

1 Introduction

A service ecosystem refers to “…a relatively self-contained, self-adjusting system of
resource-integrating actors connected by shared institutional arrangements and mutual
value creation through exchange” [1]. Economic sociology and institutional economics
offer a theoretical lens, this definition emphasizes the significance of the institution
in value creation. Other literature has considered the platform ecosystem as a con-
nected, and creative network, and mainly concerns multiple stakeholders, including
platform providers, customers, and technological stakeholders [2]. An ecosystem per-
spective inspires our research priorities should adhere to “… long-term large problems
that go beyond individual customer satisfaction and short-term financial performance to
encompass the total value creation system” [3].

Practitioners from the tourism and hospitality industries have stepped into a way
of building digital services. For example, managers and frontline workers employ dig-
ital tools to improve their customer experience management [4–6], such as ordering
meals using a smartphone and purchasing tickets via apps, and also employ digital-twin
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technology to monitor the automation process [7]. Such digital service practices are
identified as the early stage of digitalization services [8]. Moreover, the extant research
mainly focuses on these digital applications on customers’ responses [9–11]. Although
the extant research has examined the multiple stakeholders’ perspectives on the ser-
vice robot’s adoption [12], limited research has focused on more than two stakeholders’
perspectives on digital services in the tourism and hospitality industries from a ser-
vice ecosystem perspective. Hence, guided by the service ecosystems perspectives, this
research elucidates a pathway for building a cultural tourism co-creation platform. The
cultural-co-creation platform in the study is defined as the network of actors in an ecosys-
tem that co-created digital experiences for customers through all actors’ strengths and
actions.

Guided by the available literature on the service platform ecosystem, this study pro-
poses a framework for designing a tourism co-creation platform for tourism destinations
from a service platform ecosystem perspective. We propose that a co-creation platform
has three important research questions: 1) What are the diverse types of actors? 2) What
are the roles and actions of multiple actors in building the cultural tourism co-creation
platform?3)What are the kinds of values co-created from the cultural tourismco-creation
platform?

2 Literature Review

2.1 Service-Dominant Logic and Co-creation Platform

From the standpoint of service logic perspectives, the concept of co-creation processes
entails the active involvement of the customer as a co-creator of value, while the provider
assumes the role of a facilitator in enabling the production and delivery of claimed
value [13, 14]. Following this logic, tech companies should embrace the value of co-
creation in service innovation like the cultural tourism co-creation platform [15], thus
means understanding the customers’ practices and how customers perceive the multiple
customer contact points in the platform [16, 17]. There are several co-creation values
(e.g., unitarian value, emotional value, and social value) to identify in the interactions
between suppliers and customers [18].

Co-creation platform refers to the formation of multiple actors’ interactions [15]. For
example, platformowner’s and platformcustomer processes combine into a collaborative
process and all actors can actively impact eachother’s procedures and results.Guidedby a
co-creation platform, destination management organizations (DMOs) can have a chance
to chance to interact with the value creation of customers through direct interactions.
DMOs can have the power to actively and immediately impact value accomplishment,
keeping their word [15, 19].

2.2 Service Ecosystem Perspective

The value-creation process has been considered a dynamic and interactive process
through multiple actors’ actions in the tourism and hospitality discipline [20]. Unlike
a firm-centered focus that emphasizes value exchange as the major type of value, the
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customer-centered view focuses on value in use during consumer-firm interactions and
common actors’ actions [21]. In accordance with the principles of service-dominant
logic, the value co-creation process incorporates the service ecosystem perspective,
wherein different stakeholders actively participate and contribute to the process [22].

The existing body of research has utilized the service ecosystem approach to exam-
ine the dynamic process of value co-creation from the standpoint of service design and
service innovation. Baron, and Patterson [23] explored innovation practices for less food
waste from a service ecosystem perspective. Brodie, Fehrer [24] defined actor engage-
ment in networks of multiple actors and clarified the concept’s future research direction.
Shin [20] reviewed the service robot research from a service ecosystem perspective and
analyzed the relationships between service robots and different actors. Specifically, four
actors are identified in building a cultural tourism co-creation platform: platform own-
ers, platformer partners, technological providers, and platform customers. Taking a case
study of Moga Grottoes, the research is among the first studies to empirically explore
the multiple actors’ actors’ roles and actions through their co-creation interactions from
the destination level.

3 Methodology

Qualitative research methodology was employed in order to address the research ques-
tions. In-depth interviews were conducted to collect data from stakeholders. Purposive
sampling, which refers to the selection of participants who are most likely to access
appropriate and useful information [25], was used in selecting the target participants.
The target interview participants were recruited from Dunhuang Cultural and Creative
Company, Dunhuang Mogao Grottos Management, Tencent, and customers, which are
multiple stakeholders responsible for the digital Dunhuang project. Table 1 states the
characteristics of all participants.

The interview was conducted in August 2023, both offline and online in Dunhuang,
China. The audio was recorded upon consent from the participants. The data was ana-
lyzed using content analysis. The data was coded following the systematic classifica-
tion process recommended by Hsieh and Shannon [26]. Our research focuses on the
exploration of types of practitioners, which are identified through a multi-round coding
method. Our primary focus was on employing open coding methodology to generate
codes throughout the initial phase of coding, whereby researchers carefully reviewed
each review.Abstract codes are derived through iterative analysis of the reviews.Next,we
proceeded to engage in axial coding within the framework of the second-cycle method.
The focus of this cycle revolved around the consolidation of comparable codes into cat-
egories, wherein the coders “fit the piece of the data puzzle together” [27]. The entirety
of the procedure was completed by two coders. In conclusion, we employed selective
coding [27] to establish connections between categories in order to identify a central
concept: a cultural tourism co-creation platform. To instill credibility and trustworthiness
in the research, We established a distinct connection by utilizing Homburg, Xu, Hazée’s
[2] dynamic service ecosystem system while modifying the research framework among
actors, actions, and strengths. In order to enhance the reliability and integrity of the
findings of the research, different techniques were employed, such as triangulation and
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peer debriefing. The improvement of researcher triangulation was achieved through the
involvement of two separate researchers (the primary author and secondary coders), with
the aim of ensuring the coding results’ reliability and consistency [28]. The examination
of the study outcomes involved the inclusion of two peer debriefers. The data analysis
and results were evaluated by the second author, who offered assistance and critical
suggestions.

Table 1. Characteristic of participants

ID Participant Background Working time
(years)

Affiliation

P1 Associate Head of Department 14 Dunhuang Mogao Grottos
Management

P2 Associate Head of Department 18 Dunhuang Mogao Grottos
Management

P3 Department Manager 10 Dunhuang Mogao Grottos
Management

P4 Project Manager 5 Tencent

P5 Associate Head 14 Dunhuang Mogao Grottos
Management

P6 Staff 2 Cultural and Creative
Company

P7 Customer 1 Student

P8 Customer 0.5 Student

P9 Customer 0.5 Self-employed

P10 Customer 0.5 Self-employed

4 Findings and Discussion

Four actors and their roles in building a cultural tourism co-creation platform were iden-
tified: 1) platform owner: collect image data and shares resources with other actors, 2)
platform partners: co-create the cultural products through user-centered design thinking,
3) technological provider: empowers the digital platform construction through technol-
ogy compacity, 4) platform customers: engage actively in co-creation platforms through
phygital experience. Table 2 states the different actors and their roles and actions in
building a cultural tourism co-creation platform.

4.1 Platform Owner: Collect Image Data and Share Resources with Other Actors

Dunhuang Mogao Grottos Management is the owner of the platform and is open to
obtaining resources, including digital images of grottoes, architecture, and murals. In
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2006, Dunhuang Mogao Grottos Management established the digital center which was
renamed the Institute for the Digitization of Cultural Relics in 2014. The institute is in
charge of digitizing information regarding both fixed and movable cultural treasures so
that it may be collected, processed, stored, transmitted, exchanged, and shown. As of
2023, data collection for more than 255 caves has been completed.

“We established the Digital Center in 2006 and then devoted ourselves to the
preservation of grottoes, in which digitalization is the direction of our efforts,
after more than 10 years of development, our Dunhuang Mogao Grottos Man-
agement has been in the advanced stage of digitalization, during this period, we
have maintained an open mind and sought external cooperation to promote the
sustainable use of Dunhuang culture” from P2.

The interviewees state thatDunhuangMogaoGrottosManagement continues to open
digital cultural resources for society, calling on various stakeholders to promote Mogao
culture. Therefore, they created a collaborative platform to share our digital images of
architecture for organizations and other people to use. For example, in the online channel,
they developed the digital Dunhuang mini-programs and Dunhuang digital Dunhuang
Hidden Scripture Cave with Tencent (one of the largest technology providers in China).
In the offline channel, they authorized their digital cultural resources for Dunhuang
Cultural and Creative Company, then the designer from the company develops creative
souvenirs based on these digital images, meanwhile, Respondents state that Dunhuang
MogaoGrottosManagement also engages in the design process because they have exper-
tized in Dunhuang element. Except for this, DunhuangMogaoGrottosManagement also
independently designs its own cultural products. The priority in designing cultural prod-
ucts for Dunhuang Mogao Grottos Management is to promote the Dunhuang culture by
developing its own cultural products but considering the customers’ needs.

“We first have to screen what things and elements in our Dunhuang Grottoes, not
only an element, not only the image, but also the cultural meaning of the meaning,
we want to make a thing that can be promoted, and then we combine with the third
party, let the third party develop, at the same time, we also have a part of our own
design, because we have our own brand.” from P5

“As a cultural institution, DunhuangMogaoGrottosManagement is a unit carrying
this mission of the state, so our primary purpose in making cultural and creative
products is definitely not to make money, we cannot do this kind of thing that
loses money, because after all, the design of cultural and creative products needs
to be combined with the local society, so our primary consideration is culture, and
culture is the inheritance and transformation and collision of culture and art.” from
P5

“When we design cultural and creative products, we don’t want Dunhuang to
always be the kind of high-minded, difficult to approach, or very obscure in the
hearts of young people, but still consider the aesthetics and needs of young people.”
from P6.
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4.2 Platform Partners: Co-create the Cultural Products Through User-Centered
Design Thinking

The company, social organization, and art creator are the platform partners. The role of
these organizations is to design a creative product. Huawei is one of the key partners in
cocreate with Dunhuang Mogao Grottos Management, designing a three-dimensional
nine-colored deer, which accesses platform customers. Also, individuals can apply for
Dunhuang Mogao Grottos Management to use these digital images, and they can design
art products using these images. More importantly, they can post these works on the plat-
form through the Dunhuang Mogao Grottos Management verification. Besides, social
organizations, such as universities, and schools, can use these images to teach stu-
dents. Therefore, the platform partners aremultiple, which helps with diversified cultural
product co-creation based on the Dunhuang Culture.

“In 2020, we partnered with Huawei group to create a Huawei AR map, visitors
can use the mobile phones we provide to look outside the grotto to see some
mural images in the grotto, including nine-colored deer, flying sky, etc., to provide
visitors with an immersive technology experience” from P1.

“We can license to different groups, such as schools, and art creation institutions
about Dunhuang murals and other materials, they can create their own, and after
completing the creation, they can freely choose to upload to the platform, to give
more consumers choices, but also to get benefits.” From P2.

4.3 Technological Provider: Empower the Platform Construction and Operation
Through Technology Compacity

Tencent is the platform technological provider, the role of the organization is to provide
technological support. For example, with the help of Dunhuang providing a solution for
the digitization of Dunhuang assets, Tencent used blockchain technology to provide a
reliable base for creating, purchasing, and verifying digital products.

“The project of the material library, you can understand the product that we jointly
created with the Dunhuang Mogao Grottos Management, it does not mean that I
may only be involved in a part, but that we have created a new industry solution
from scratch. At that time, we discussed with the institute that the cultural museum
industry is the digitization of cultural relics assets, and where its pain points are,
they told us that the pain point was that they wanted to open up, but they did not
know how to protect it, the first pain point.” from P4

Besides, Tencent is Dunhuang Mogao Grottos Management’s strategic partner with
the Cultural Heritage Digital Creative Technology joint lab. In the past two years, the lab
has created key cultural platforms and products. For example, an avatar named Jiayao is
used for tourism live streaming, etc., now the avatar can be used as an online television
program.

Moreover, Tencent employed gaming technology to design the digital Dunhuang
Hidden Scripture Cave, which is among the first business actions to use gaming
technology for cultural service innovation.
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“The project of the material library, you can understand the product that we jointly
created with the Dunhuang Mogao Grottos Management, it does not mean that I
may only be involved in a part, but that we have created a new industry solution
from scratch. At that time, we discussed with the institute that the cultural museum
industry is the digitization of cultural relics assets, and where its pain points are,
they told us that the pain point was that they wanted to open up, but they did not
know how to protect it, the first pain point.” from P4

“We just happened to have a strategic cooperation between the Dunhuang Mogao
Grottos Management and our Tencent to set up a joint technology laboratory, so
we used the ability of Tencent Interactive Entertainment of our game group to
create this virtual human to help the researchers of the branch to create this virtual
human.” from P4

4.4 Platform Customers: Engage Actively in Co-creation Platforms Through
Pygital Experiences

Tourists and people interested in Mogao Grottos culture are platform customers, they
are active users of the co-creation platforms, Meanwhile, they can purchase items from
the Dunhuang digital material library for personal use, also engage with platforms to
experience virtual caves accessed through personalized avatars (e.g., Dunhuang Digital
Hidden Scripture Cave project), and these platforms provide new touchpoints for the
customer. Hence, such endeavors can inspire customers to explore Dunhuang Mago
Grottos physically. Take the Dunhuang Digital Hidden Scripture Cave project as an
example, The respondents perceived a higher level of personalizationwhen they accessed
the platform [29], which improved their immersive digital experience. Moreover, in the
pre-trip stage, such a digital platform is considered a virtual product for people who
can’t physically visit DunhuangMagoGrottos, offering knowledge introduction. During
the trip, respondents stated that some touchpoints or context from the platform can be
cued when they physically see Mago Grottos, and they have an emotional connection
with these touchpoints, such as murals, which have a positive impact on their physical
experience, even if they have a phygital experience [30].

“The design of this digital Hidden Gold Cave project is very interesting, through
the design of this gamification, we can understand the history of the Hidden Gold
Cave, we see the cave on the ground to provide a very good knowledge of the
pavement, and then in this space, I can freely choose the items we want to see, and
we are able to choose our personalized avatars to enter the virtual space, which
greatly enriches our experience”-from P7.

“When I visit the cave, I think of the scene where I traveled to that place in the
game, and it makes me feel as if the artifact is not just an object in front of you, it
seems to talk and tell me some story.”-from P8.
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Table 2. A overview of actors’ roles and actions on service ecosystem properties

Actors Main activities Example

Platform owner Data collection and research on
caves, Open for resources for
actors, build a loyal relationship
with customers and technological
providers

Institute for the Digitization of
Cultural Relics

Platform partners Provide creative design services Huawei, Dunhuang cultural and
Creative company or social
organizations

Technological provider Provide technological support,
such as virtual reality, augmented
reality, blockchain, and avatar

Tencent culture and tourism

Platform Customers Purchase products and behave in
the virtual world

Mogao tourists or people
interested in Mogao culture

4.5 Searching for Cultural Tourism Co-creation Ecosystem with Chinese
Characteristics: A Mogao Grotto’s Example

While actors and roles of cultural tourism co-creation platforms froma service ecosystem
perspective have been explored, their interaction and the effect of such actors on value
co-creation are not enough to understand these practices. The introduction of modern
western-constructed co-creation practices links with the service ecosystem, essentially
exploring new forms of destination practices and behaviors that modify China’s co-
creation platform construction from a service ecosystemperspective. Thus, guided by the
third-order emergence approach [32], we proposed a new service ecosystem framework
(Fig. 1). In general, there are twomain characteristics that the cultural tourismco-creation
ecosystem in China should draw much attention. One of those is the emergence of new
value cocreation through the ecosystem is a goal-directed behavior [32]. The main goal
of building the cultural tourism co-creation p is to promote the Dunhuang culture and its
motivations to influence multiple actors’ actions. Achieving the goal is not simple, since
values of emergence are diverse through the service ecosystem properties, including
cultural value, technological value, educational value, creative value, and emotional
value.

Although these values exchanged from multiple actors of Mogao grottos are not
inclusive of all the cultural tourism destination practices, they present actions of Chi-
na’s destinationmanagement organization to boost the emergence of these values through
the ecosystems, these values are worth exploring because China’s DMO’s efforts can
provide a guideline to search for new cultural tourism co-creation ecosystem.

1) Cultural value. The findings reveal that the new service innovations (e.g., digital hid-
den scriptures) and cultural products have boosted the cultural value of Dunhuang
Mogao. For example, consumers who experienced these services expressed their pos-
itive attitudes toward their cultural values. Also, Mogao Grottos management states
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that such innovative practices promote the Dunhuang culture for tourists through
these new touchpoints.

2) Technological value. As a technological provider, Tencent is striving for an emerg-
ing area to exert its technological value. Moreover, Tencent’s vision is to help with
the revival of traditional Chinese culture through its technological capacity. Hence,
respondents stated that Mogao grottos provide a testing area for Tencent’s techno-
logical capacity. In addition, the management of the Mogao grottos has also made
efforts to enhance their data collection practices pertaining to the digital imaging of
the grottos.

3) Educational value. The opening of digital images to the faculty at the university can
provide a vivid aspect of the art in Dunhuang, such as the nine-colored deer. These
public resources offer a genuine representation complete with scientific facts gleaned
from the experts atMogaoGrottos. These academics are able to give lectures inwhich
they elaborate on aspects of theMagao. Students find themselvesmotivated as a result
to either visit the DunhuangGrottos in person or investigate them electronically. Even
yet, a few of them have been inspired to play a part in the administration of theMogao
grottos.

4) Creative value. The symbolic significance of new cultural product design was high-
lighted. Cultural Creative Center respondents said we stressed the importance of our
cultural products’ creative value. The different phases of the cocreation process gave
rise to every aspect of the final product, from the selection of Dunhuang materials
to the debate over rough sketches. We also consult with Dunhuang culture special-
ists to acquire insight into the meaning of elements during the product design stage,
according to respondents from a cultural and creative company.

5) Emotional value. The introduction of novel service innovations, such as digital hidden
scripture, has the potential to enhance the emotional value experienced by customers.
According to the respondents, gamification offers a means through which individuals
may engage with and explore narratives and historical events from the past. This
interactive approach is perceived as both entertaining and enjoyable. Furthermore,
we have the option to select our genuine Dunhuang elements at no cost, thereby
facilitating the process of designing our artwork. The scientific explanations behind
these elements may evoke a sense of curiosity regarding the Mogao grottos.

5 Conclusion, Limitation, and Further Research

In the past twenty years, the extant research in value creation has emphasized the cus-
tomers’ focus on customer-firm interactions to advance our understanding of customer’s
roles and actions in this experience economy [14, 16, 31]. A common limitation of
service-dominant logic arises from a lack of role of the institution in the value co-creation
process [1].Hence,A service ecosystemperspective should be paidmore academic atten-
tion to clearly understand themechanism of actors’ coordination and cooperation [1, 32].
This study contributes to answering the research direction not only to empirically investi-
gate actors’ roles and actions from a service ecosystem perspective, as responding to the
call for research in the literature [2] but to consider the service ecosystem through a case
study of destination. To this end, we propose the framework for the ecosystem in regard
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Fig. 1. The framework of the cultural co-creation ecosystem of Dunhuang Mogao Grottos

to the cultural tourism co-creation platform. The novel framework emphasizes the role
of digital technologies in empowering the digitalization of destinations, hence linking
the connection between technology andDMOs’ service innovation. Also, the framework
is based on a cultural tourism cocreation ecosystem with Chinese characteristics, and
scant research attention has been paid to this.

In previous studies on the value creation of digital services in the context of tourism
and hospitality [33, 34], we can provide new insight into several grounds. Firstly, this
study adopts a comprehensive framework that includes all four actors and their activities
within a service ecosystem, in contrast to earlier studies that only focus on the customer’s
perspective or the perspectives of related stakeholders such as employees, while exam-
ining the value co-creation process. Specifically, this study further sheds new insight
to center on DMO’s service innovation and answers questions about how a destination
without technology compacity steps into a road of digitalization service through coordi-
nation and cooperation with actors. With the popularity of digitalization toward the goal
of being a smart destination for DMOs, we believe that DMOs will seek more digital
service innovation that could benefit their future actions. This research thus provides a
novel research initiative for future service provisions. The emergence of five values from
the service ecosystem has been identified, including cultural value, technological value,
educational value, creative value, and emotional value. These values that are derived
from the properties of the service ecosystem should serve as a source of inspiration for
the future practices of destination management organizations.

Several limitations should be acknowledged for future research. First, the interview
data were collected from Dunhuang Mogao Grottos in China, Hence, the findings lack
other populations of interest. Therefore, findings should be expanded on other nations,
which improve the generosity of the research. Second, the research is among the first
studies on the multiple actors’ actors’ roles and actions from one case of destination,
future research should be considered in other destinations even hospitality services.
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Abstract. The advance of technologies has profoundly changed customers’
expectation and behaviors, as well as companies’ business processes and busi-
ness models. Given the critical importance of digital transformation, surprisingly,
there is scarce research documenting and sharing the knowledge, experience,
and insights from digital transformation practitioners, especially in the tourism
domain. This research aims to understand the perspectives and actions of Swiss
tourism stakeholders in pursuing the digital transformation process. The research
data was collected through interviews with tourism stakeholders. The interviews
were analyzed through both theme identification and human synthesis. The find-
ings are tourism stakeholders conduct digital transformation for better customer
experiences, operation efficiency and profitability, and data collection for better
management. Digital transformation needs technology as the tool and data as input
and output while keeping in mind that all decisions should be customer-centric.
The challenges include data ownership, various data formats, data analysis, and
data sharing. Yet, stakeholders are optimistic about the future of digital transfor-
mation and willing to collaborate. Both technology and the right digital mind-
set are required to succeed in digital transformation. Technology can be used to
save employees from repetitive tasks and focus on human interactions to create
customer-centric experiences. Nevertheless, technology should never replace the
human aspect of hospitality.

Keywords: digital transformation · resilient tourism · Switzerland · human
interaction · customer centricity

1 Introduction

The advance of technologies has profoundly changed customers’ expectation and behav-
iors, as well as companies’ business processes and business models. Customers are
empowered with technologies to search for endless information from a myriad of infor-
mation sources, compare products and experiences based on other users’ experiences
and reviews, and finally purchase from themost familiar or cheapest channel. Companies
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face the challenges of acquiring and retaining these most informed customers in the his-
tory. Furthermore, companies must adopt their business processes and even their value
propositions to stay competitive in the market. Hence, leveraging digital transformation
to optimize the business process and serving customers better is one of the most critical
challenges facing most companies.

Researchers have advocated the importance of digital transformation, identified criti-
cal success factors to ensure the success of the transformation, andmeasured the benefits
of digital transformation. On top of this, tourism research has predicted the heavy trans-
formation of travel related organization by adopting real-time consumer intelligence,
artificial intelligence, real-time contextualization and personalization and dynamic busi-
ness analytics [1]. Existing literature, mainly focus on the development and deployment
of digital technology in the wider travel field to collect data and optimize back end func-
tions towards enhancing competitive advantage [2]; even if this is an important avenue
of research, the human-side of smart destinations and digital transformation should be
taken into account [3].

A series of semi-structured interviews have been conducted with 15 practitioners
to gain insights on the state-of-the-art of digital transformation processes, especially
in the wider tourism domain. Among the other thing, each practitioner was asked to
describe and comment a successful case of digital transformation in their practices.
The paper documents digital transformation through real cases, providing practitioners’
points of viewwith respect to the pure operational point of view but also from a customer
experience perspective.

2 Literature Review

2.1 Digital Transformation

The transformation brought about by digital advancements and the resulting innovation
in businessmodels has significantly changed consumer expectations and actions. This has
created pressure on traditional companies and caused disruptions across various markets
[4]. The digitalization of the customer experience, particularly in the tourism sector, is
not only reshaping competition but also altering the influence of different industries
and enterprises [1]. The widespread utilization of big data and the emergence of novel
digital technologies like artificial intelligence (AI), blockchain, internet-of-things (IoT),
and robotics are predicted to have extensive consequences for businesses [5]. While not
all of these technologiesmightmeet their expected potential, their collective introduction
underscores the necessity for companies to undergo digital transformation.

Consumer behavior is undergoing shifts in response to the digital revolution [4].Mar-
ket data demonstrates a move towards online purchases, with digital interactions playing
a crucial role in shaping the customer journey and impacting both online and offline sales
[6]. Newdigital (social) tools have enabled consumers to bemore interconnected, knowl-
edgeable, empowered, and engaged [7], empowering consumers to participate in value
creation by personalizing products, engaging in last-mile distribution tasks, and aiding
other consumers through sharing product reviews [8].

Furthermore, the introduction of the latest digital technologies (such as AI,
Blockchain, IoT and Robots) is anticipated to fundamentally transform consumers’
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expectations [9]. Consequently, the adoption of these technologies could easily become
the new standard and challenge traditional business norms.

Firms that fail to adapt to these shifts risk losing appeal with customers and may be
replaced by competitors who effectively leverage such technologies. Therefore, firms
need to undergo a process of digital transformation. Digital transformation can be
described as a company-wide digital shift that leads to the development of new business
models [e.g. 10]. The advent of digital transformation brings forward novel business
models, introducing fresh business logic to create and capture value [11]. Digital trans-
formation affects the entirety of a company and its operational methods [11], going
beyond mere digitalization. It restructures processes to alter a firm’s business logic (or
its approach to value creation [12]. Furthermore, digital transformation leverages dig-
ital technologies to facilitate cross-border interactions with suppliers, customers, and
competitors [4]. Consequently, digital technologies can confer a competitive advantage
by transforming the organization, either by enhancing established core competences
or fostering new ones. Hence, digital transformation is intrinsically tied to strategic
modifications in the business model due to the integration of digital technologies [4].

2.2 Digital Transformation in Travel

The field of travel and tourism has always been prone to heavy use of digital technologies
[13] due to its information-intensive nature; over the years, researchers and practition-
ers have discussed the impact of digital technology on business models [14] and travel
experience [15]. Gretzel et al. (2015) highlighted how the integration of these tech-
nologies has led to the creation of more personalized and seamless travel experiences,
where travelers can access real-time information, make informed decisions, and engage
with travel providers through multiple digital touchpoints [16]. Moreover, the digital
landscape has catalyzed the rise of online travel agencies, peer-to-peer accommodation
platforms, and other novel business models, altering traditional industry structures and
challenging established players [14].

The impact of digital transformation on traveler behaviors and expectations has
also garnered significant attention. With the proliferation of social media platforms and
user-generated content, travelers are increasingly relying on digital channels to seek
inspiration, gather insights, and share their experiences [17]. Additionally, the advent
of mobile applications and location-based services has empowered travelers to access
on-the-go information, enhance navigation, and engage in location-specific activities
[18].

Moreover, the field of travel has been witnessing the rise of multi-sided platforms
[19] and the shift towards a travel digital ecosystem (already predicted in 2008 by [20]);
this has not only provided convenience but has also presented challenges related to
data privacy, security, and the digital divide [21]. Scholars have emphasized the need
for travel organizations to navigate these complexities while harnessing the potential
of digital technologies to meet evolving customer demands and maintain competitive
relevance.

One other prominent concept that has emerged over the years in the field of tourism
is the one of smart destinations [2]; this has emerged as a novel notion in the realm of
tourism and urban planning, propelled by the integration of cutting-edge technologies
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and data-driven strategies [16]. Smart destinations harness extensive data derived from
sensors and smartphones to enable technology-mediated value co-creation in real-time
[3]. Notably, information and communication technologies continue to generate both
fresh opportunities and new challenges for businesses in the tourism sector. Emerging
technologies such as real-time consumer intelligence, artificial intelligence, real-time
contextualization, personalization, and dynamic business analytics are currently focal
points in tourism research, instigating transformative changes within the industry [22].

Destinations are here seen as ecosystems leveraging advanced digital infrastructure,
such as the internet-of-things (IoT), artificial intelligence (AI), and data analytics, to
enhance the overall tourist experience and optimize the management of resources and
services [3]. Researchers emphasize that smart destinations aim to provide travelers
with seamless, personalized, and context-aware experiences [2]. Nonetheless, as travel
is both ‘information intensive’ and ‘relationship intensive’, researchers are also claiming
a central role of the ‘human factor’ within the digital technology landscape [3].

Therefore, moving from this landscape, this research aimed at understanding the
most relevant topics in the field of digital transformation in travel. Exploratory in nature,
the research will focus on a specific country, Switzerland, and the broader travel field.

3 Methodology

3.1 Data Collection

In order to generate a better understanding of digital transformation happening in the
broad Swiss travel field, a series of exploratory interviews have been conducted. The
aim of the research was to understand the most relevant topics in the field of digital
transformation in travel with a particular focus on the Swiss market.

Through purposeful sampling, 15 interviewees were identified; those belong to (i)
tourism technology providers, (ii) DMOs, (iii) trade associations, (iv) consultants, and
(v) academics (Table 1). The interviews took place between November 2022 and May
2023. The structured interview was conducted in different languages (German, French,
Italian, and English). Interviews were then transcribed and translated into English for
analysis purposes. Translation and meaning consistency was ensured by multilingual
researchers on the project.

3.2 Data Analysis

The process of analysis involved two stages.

[Stage 1] Data Exploration and Theme Identification. The raw transcribed text col-
lected from interviewswas cleaned to allow for uniformprocessing. The cleaning process
involved homogenizing formats (e.g., different capitalizations and inconsistent para-
graphing). Unnecessary titles were also removed under the condition that they were not
embedded in relevant sections of the text. The outputwas formatted in sentence case,with
one paragraph corresponding to one interview. Interviewee names were also added at the
beginningof eachparagraph for the analysis software to identify different speakers. Then,
the cleaned data were analyzed using Leximancer software (leximancer.com, edition 5).
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Table 1. List of interviews

ID Organization Type Language

1 Digital Technology Solution Provider English

2 World Heritage Site Association French

3 Destination Marketing and Management Organization Italian

4 Digital Technology Solution Provider German

5 Digital Technology Solution Provider French

6 Research Institution English

7 Destination Marketing and Management Organization French

8 Research Institution German

9 Consultant & Digital Technology Solution Provider French

10 Hotel Owner German

11 Research Institution French

12 Consultant and Research Institution German

13 Event Organization Italian

14 Research Institution English

15 Destination Marketing and Management Organization German

Leximancer [15] is a text-mining software that analyzes text content and presents find-
ings in a bubble map. Leximancer adopts a two-stage approach for semantic extraction
and relational extraction, respectively. Leximancer first conducts relative co-occurrence
of words, names these first-level findings as concepts, then uses these concepts to re-
classify text again, names these high-level findings as themes, and presents concepts and
themes findings in visuals (bubble maps). Leximancer has been widely used in tourism
and business research [16, 17]. The default settings of Leximancer were used, except
manipulating Concept Seed Editor - merged concepts including customer-customers,
guest-guests, hotel-hotels, project-projects, tourism-tourists-tourist, worked-work; Con-
cept Coding Settings - hidden concepts including able, certain, course, examples, try;
Concept Map - % theme size: 35%; and Concept Map - % of Concepts Shown: 100%.

[Stage 2] Inductive Coding and Synthesis. Although Leximancer’s theme identifica-
tion reveals the emerging themes, to gain granular insights further, transcripts were also
independently analyzedwith an inductive coding strategy to identify the key insights. The
objective of this inductive coding analysis was to cluster the main categories of interest
for digital transformation in Switzerland, thus informing the aim of this research.
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4 Results and Discussions

4.1 Data Exploration: Themes Identification

Figure 1 presents the frequencies of the most popular words, while Fig. 2 presents the
visualization of Theme Identification from Leximancer. In terms of frequency (Fig. 1)
‘data’ and ‘digital’ appear on top of the list, while ‘information’ and ‘system’ have less
frequency. This can be an indication of the data-driven digital transformation that is
happening in the travel field.

Fig. 1. Words Frequency

Looking at Fig. 2, the warm color bubbles (orange and yellow) are hot topics, while
the cold color bubbles (blue and purple) are less discussed topics. The relative positions
of bubbles indicate the relatedness between themes. As shown in Fig. 1, themes that
emerged from the interview transcripts are data, digital, tourism, and hotels. Given that
the interviewees speak about how tourism can benefit and be more resilient thanks to a
digital transformation, it makes sense that data, digital, tourism, and hotel are the largest
and most important themes. The two themes at the top (industry and hospitality) reflect
that the hospitality industry started by doing everything by hand. There was a need for
transformation regarding marketing and management (hotel theme), which is heavily
linked to data and digitalization.

What seems to be important in this data exploration stage is the nature of the digital
transformation happening in travel that is clearly data-driven [5] and project based; it
is interesting how both ‘people’ and ‘guest’ appear in the external part of the figure
but are connected with the ‘hotel’ and ‘digital’ respectively; this seems connected with
a possibility of working with digital transformation to customer experience [15] also
from a host (i.e. people) point of view. Lastly, digital transformation is connected with
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Fig. 2. All concepts

creativity and understanding of data; it is sustainable “done by the people” with inward
and outward looking components [3].

Surprisingly enough, in this first data exploration analysis, there are not key-
word connected with keywords clusters related concepts such as competitiveness and
efficiency [2].

4.2 Hot Topics in Travel Digital Transformation

Our inductive coding analysis revealed that digital transformation can be conducted for
three distinct purposes: (i) to enhance the guest experience, (ii) to improve efficiency and
profitability, and (iii) to collect data for better management. If those are the streamlined
themes, there is an emergent topic that is transversal to the whole interviews which can
be summarized as (iv) human-centered digital transformation.

Enhance the Guest Experience. As underlined by interviewee 15, digital transforma-
tion in travel “should simplify the internal processes, and increase the guest experience,
and always have in mind the tourism stakeholders of the destination. Only in such a trio
we can be successful”. This, as maintained by several interviewees, is the essence of
travel, as interviewee 7 stated, “[we should] not forget that tourism is made to travel.
It’s about having an experience; it’s about making people dream. Don’t forget to be
customer-centric. That’s the key in the end, it’s to talk to people and make them dream.“
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Similarly, as put by interviewee 1 “[in hospitality] we have the passion to deliver the
best possible experience for our guests”.

Therefore, maintaining the personal touch while leveraging digital technologies is
essential and accelerating digital transformation does not intend to replace this human
interaction as interviewee 1 stated: “Digitalization will not take away the personal touch,
[it] will help them [the employees] to make sure that they know what they are doing,
but they will still be doing or delivering the human part of it in a more safe or more
secure or more convinced way as well, because they know exactly what they are doing
and what they are talking about.“ This finding affirms researchers suggestion [16] that
digital transformation is becoming essential to support the seamless communication of
these needs as and the internal exchange of information so that the service provided
meets the customers’ expectations.

Improve Efficiency and Profitability. The labor shortage chronically confronts the
tourism industry. Interviewee 1 talks about this issue: “Tourism is a sector that is char-
acterized by many small and medium-sized businesses that have many other problems to
solve, such as energy shortages and staff shortages”. Interviewee 1 further adds that the
travel digital transformation is about understanding “to what extent we can use digital
tools to alleviate this shortage”.

In addition, digital transformation and technology could provide feasible relief and
attract young talents to this industry, as shared by interviewee 1: “I see again young
people being extremely passionate about this hospitality universe that we all live in, and
I know for a fact that hospitality is something you do by passion and because you love
being there and taking care of people. So, I’m very much looking forward to giving a
little bit of help to this industry by digitalizing a bit more and making it interesting also
for the younger generations.”

Automating recurrent tasks will help employees use their time more efficiently and
improve performance. This will also affect operations as interviewee 9 stated, “[digital
transformation will allow] to take advantage of the number of resources that we are
lucky enough to have available in our territories in Switzerland […] to propose high-
value-added offers for visitors, which can strengthen the attractiveness of the territory”.

The above opinions are examples of digitalization can change business process and
business logic as identified by researchers [10, 11]. However, digital transformation is
mostly about optimizing processes to achieve desired outcomes [10–12]; as stated by
interviewee 6, “it’s not really about the technology, it’s more about ‘what process are
you fixing.“

One opinion which emerged frequently is related to the benefits of data: to fully
unlock the power of data-driven digital transformation, stakeholders need to break down
the boundaries of organizations and share information and knowledge and engage in
cross-fertilization. As shared by interviewees 5 and 13: “I strongly encourage [people]
to share this data anonymously of course, but to share this data within a destination,
within a group, at least to help each other. That’s it, because we all live in the same
industry. And if the industry is doing well, we are all doing well.“ (interviewee 5).

This collaboration is even more crucial at the present time, “I find that more and
more it will be necessary to collaborate between players, not necessarily from the same
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sector, but also from complementary sectors. This dialogue can have to do either with
know-how, so how we are addressing, for example, ticketing or digital transformation,
or trivially, even simply change management within the company. How this can help
other industries or other companies that potentially will then find themselves part of
the same ecosystem, […] to be more and more competitive together and move into the
future?” (interviewee 13).

Collecting Data for BetterManagement. Often, travel organizations struggle to align
the interests of the various stakeholders, leading to unsustainable management and con-
flicts between parties. As stated by interviewee 2, “We cannot put in place correct and
adapted measures if we do not have a sufficiently precise vision of what is happening in
the perimeter.“ Therefore, some interviewees mentioned that the knowledge collected
from these digital technologies enables better monitoring, management, and coordi-
nation among various stakeholders in the tourism industry (interviewees 2, 3 12 and
15).

Data can provide knowledge and information on visitor numbers, behaviors, trends,
and many other elements. Having access to extensive knowledge of an organization’s
operations is essential for smart decision-making and strategic management, consider-
ing and involving all stakeholders’ interests. Data also allows for elaborate efficient,
targeted marketing through creative product offerings or real-time promotion specifi-
cally customized for the customer along the journey. In this context, while data serves as
an input, technology is the medium that allows the tourism stakeholders to make better
decisions and put in place efficient strategies. Interviewee 2 explains: “once we have a
better idea of their behavior and the sources of these people, we may be able to treat
or offer qualitative tourist experiences, which will allow us to generate more money in
the area and preserve the place better. […].The data is extremely beneficial to bring, to
support our arguments and our popularization”. It’s interesting to note the similarity
between the interviewees’ observations and smart destination discussion, even though
interviewees did not mention smart destination [2, 3, 22].

Interviewees nevertheless identified challenges associatedwith data ownership, com-
parable to researchers’ concern in data security and data privacy [21]. Both interviewees
12 and 7 provided examples of these challenges: “Tourism needs a great deal in the
way of digital tools, apps and websites and so on. But everything is held and managed
separately, so to say in the form of silos. So, for every topic, for every organization
and for every company there is a nice website, a nice app, whatever makes sense for
them. And very often, the data that is needed for this is collected repeatedly. And that,
fundamentally, is not very efficient. And it is, above all, not beneficial for the quality of
the data that is being collected. You must put a lot of effort into such data collection.“
(interviewee 12); this was echoed also by interviewee 7 who maintained: “There is still
some way to go to know our customers better because DMOs […] is an intermediary, so
all the transactions are not going through us. So, we still have this difficulty in recovering
the data and then consolidating them.“ (interview 7).

Human-Centered Digital Transformation. What transversely emerged is also a pro-
found understanding of the field of travel and tourism, where the human-to-human inter-
action is still crucial for the success of the travel businesses. This finding echoes with
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researchers’ advocate that travel is both “information intensive” and “relationship inten-
sive” [3]. As interviewees 1 and 2 maintained, customer experience should be enhanced
by digital transformation. Interviewee 14 introduced the topic in this way: “digital
transformation is no longer an option. It is really a necessity - but then it is important
to understand that digital transformation should not be just to improve efficiency: in the
end, they should focus on catering to customers’ experience.”

This becomes really operational in the example of interviewee 1:“[the technology
artifact] will help [staff] to make sure that they know what they’re doing, and they will still
be doing or delivering the human part of [the experience] it in a more safe or more secure
or more convinced way as well.” This point of view is complemented by interviewee 2
who stated: “we can totally guarantee a human experience that is completed based on
data.”

5 Conclusions

This research investigates shed light on the hot topics in digital transformation as por-
trayed by 15 Swiss digital technology experts. There are a few emerging trends to be
highlighted.

The nature of digital transformation is directly linked with data. For our experts, it
is crucial to access different types of data to create a more precise picture of the travel
field at destination and business level. Three emerging trends related to digital trans-
formation, which echoed the literature in the field, are (i) the importance of enhancing
guest experience, (ii) the imperative of improving efficiency and profitability, and (iii)
the need to collect data for better management. These three main directions are shaping
the approach of Swiss travel organizations to digital transformation.

Last but not least, one emerging theme is about the human-centered nature of travel
digital transformation: the travel field should not neglect its founding strength that is
the one of ‘human touch’. Therefore, digital transformation should cater to enhancing
human relationships in thewider travel arena. Optimization of profitability and efficiency
through data should lead to improved human-centered management and experiences to
foster co-creative processes (BOES).

Nevertheless, the tourism sector still faces numerous challenges related to digital
transformation, including the complexity of data ownership, the heterogeneity of data
formats, the difficulty in data analysis, and the openness and possibility of data sharing.
Both technology and the right digital mindset are required to succeed in digital transfor-
mation. Yet, Swiss stakeholders are optimistic about the future of digital transformation
and willing to collaborate because of the possible mutualization of costs and exchange
of data, and to learn from each other.

5.1 Limitation and Future Work

This research is exploratory in nature and based on semi-structured interviews to Swiss
travel experts. Although it sheds lights on the state of the art of digital transformation in
a given country, it comes with structural limitations: (i) the purposeful sample selection
does not cater for a proper representation of the industry; rather it mixes the points of
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view of private and public organizations working in the field of tourism and other actors
such as technology providers; (ii) the geographical scope of the research is limited due
to the nature of the digital transformation phenomenon. Therefore, future work should
focus in minimizing these two limitations by fostering industry representativeness on an
international scale.
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Abstract. The key to creating genuinely transformative travel experiences lies in
effective communication strategies. By engaging with an audience through mean-
ingful and thought-provoking content, tourism organisations can inspire them to
fulfil their life’s purpose and embark on a journey of personal growth and dis-
covery. Whether through inspiring stories, beautiful imagery, or practical tips and
advice, the right content can help connect with an audience on a deeper level
and create unforgettable travel experiences. This study reviewed the literature on
eudaimonic communication and analysed the textual content on selected com-
panies’ web pages. By identifying specific elements and their absence, the study
aimed to enhance the effectiveness of webpage communication, ultimately leading
to a transformative response in the end-user. As a result, it was clear that elements
of transformative and eudaimonic communication appeared on web pages, but the
way they were used did not support transformation.

Keywords: transformation · communication eudaimonia · webpages · word
frequency analysis

1 Introduction

The landscape of tourism has undergone a significant transformation. Previously per-
ceivedmerely as ameans of relaxation and leisure, it has metamorphosed into a powerful
instrument for personal enlightenment and self-evolution. The emergence of transforma-
tive tourism underscores the profound capacity of travel to metamorphose individuals.
This transformation is achievedby immersing individuals in foreign cultures, novel ideas,
and diverse lifestyles [1]. When executed proficiently, communication lays the ground-
work for genuine and transformative travel encounters, paving the way for individual
advancement, unity, and a heightened commitment to preserving our environment. In
this digital age, advanced technologies amplify the scope of interactive multi-channel
communication, ushering in profound transformation [2]. However, further in-depth
studies are imperative to tap into the vast potential of communication within transfor-
mative tourism and devise efficacious strategies that propagate sustainable and equitable
tourism, e.g. Waisbord [3] and Teoh et al. [4].
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Eudaimonic communication, which emphasises genuine well-being and human
flourishing, has been identified as pivotal in advancing transformative tourism expe-
riences and championing sustainable tourism initiatives. By acting as a bridge between
tourists and indigenous communities, eudaimonic communication catalyses personal
development and cross-cultural appreciation while underscoring the importance of
environmental and societal responsibility [5].

This study aims to comprehend howbusinesses offering transformative tourismexpe-
riences harness communication from a eudaimonic standpoint. The text on company
websites is scrutinised by establishing a criterion derived from extensive literature. This
study is piloting thewebpage analysis inmore extensive research of transformative travel
implemented in a project by LAB University of Applied Sciences, Jyväskylä University
of Applied Sciences and the University of Eastern Finland. It not only seeks to bolster the
efficacy of online communication but also intends to offer tools for corporate strategy.
Furthermore, it strives to plug the existing gap in research concerning transformative,
eudaimonic communication on digital platforms.

2 Communication in Transformative Tourism

Communication in Transformative Tourism is essential in creating travel experiences
that change and transform people [6]. In an era dominated by digital platforms, tourism
marketing and communication strategiesmust place paramount importance on the online
realm, given its demonstrable influence on tourist behaviour [7]. Authentic communi-
cation is the linchpin in curating transformative experiences, crafting interactions that
resonate with tourists and immerse them in their environment. This involves fostering
a culture of transparency, inclusivity, tolerance, and synergy among locals and entities
involved in tourism [8].

Lengieza et al. [22] point out that across the literature, two of the top elements
of eudaimonia are self-reflection and personal meaning within the context of a travel
experience. Tourists seeking eudaimonic travel would, therefore, seek out activities that
would contribute to personal growth, be personally meaningful and serve as potential
motivators for more expansive pro-social or pro-environmental long-term outcomes.
Focusing on eudaimonia and eudaimonic communication, tourism organisations can
differentiate themselves and provide a truly unique and fulfilling customer experience.

Moreover, transformative tourism supports experiences that challenge individuals,
pushing them to transcend their boundaries. Activities that throw down the gauntlet, like
adventure sports or philanthropic endeavours, often propel tourists beyond their comfort
zones. This confrontation with their perceived limitations can catalyse a surge in self-
esteem and personal evolution, transforming the fabric of their existence, as Teoh et al.
[4] echoed.

Narratives have emerged as potent instruments in transformative tourism. Story-
telling resonates deeply with human emotions, facilitating profound connections and
enabling tourists to engage with their environment intimately. Sheldon [9] propounds
that tales woven around local traditions and history can accentuate tourists’ bond with
their destination.

Research endeavours, like those undertaken bySoulard et al. [10] andPung et al. [11],
shed light on the quintessential role of communication in transformative tourism. They
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advocate for a dialogue characterised bymutual reverence and a zest for mutual learning.
Proficiency in language and cultural astuteness, enriched by a profound understanding
of local customs and ethos, emerge as the cornerstones of effective communication [12].
This bridge of understanding fosters a deeper engagement with local communities and
advances environmental conservation, as delineated by Krizanova et al. [13].

Further, technology has carved a niche in shaping transformative tourism experiences
in this digital age. Cutting-edge digital innovations like virtual reality, augmented reality,
and bespoke mobile applications curate holistic experiences that captivate tourists on
diverse levels, rendering their journey profound and transformative [14]. Neuhofer et al.
[15] opine that such digital tools, when wielded aptly, can conjure experiences that
challenge the tourists’ convictions and principles, steering them towards introspection
and self-evolution.

3 Eudaimonic Communication

The philosophical concept of Eudaimonia, anchored in meaningful existence and self-
actualisation, views well-being as an individual’s potential being realised to its fullest
[16]. Eudaimonia can be defined as ultimate happiness, psychological well-being or
–success in life [17, 18]. Eudaimonia is not just about feeling good or enjoying life; it
is connected to being inspired, fulfilled, and resulting in personal growth [19]. When
translated to communication, eudaimonic communication emerges as a paradigm that
fosters individual and societal well-being [20]. Eudaimonic communication has been
spotlighted in transformative tourism as an integral element in crafting transformative
experiences. This ethos is underlined by studies such as those by Zhang [21] and Ryu
et al. [22], highlighting the profundity of experiences and the cultural pride engen-
dered by eudaimonic communication. Contemporary research by Ko and Cho [23] also
underscores its significance in fostering sustainable tourism.

Memorable messages have the potential to influence individuals significantly. Creat-
ing communication moments that lead to reflection and memorability could profoundly
impact consumers. As Mirivel [24] suggests, communication methods that create mean-
ingful and memorable connections can be a game-changer. This could be transmitted
with content utilising nostalgia [25], perseverance or human connections [20]. The abil-
ity to incorporatememorablemessages into communication strategies can be an essential
tool for businesses to engage with their consumers effectively.

4 Method

The paper presents a pilot study related to a larger research project implemented by
LAB University of Applied Sciences, Jyväskylä University of Applied Sciences and the
University of Eastern Finland to improve and understand the business opportunities that
transformational experiences and eudaimonic communication strategies provide in the
tourism industry. Conducting a pilot study before commencing the larger-scale project
is essential as it can help determine the feasibility of the research design [26]. The
preliminary study will assist in testing the research methods planned for the project and
will produce results that can guide the methodology of the larger-scale investigation.
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The research method used in the paper includes two approaches. Firstly, it employs
a web content analysis technique that turns text on web pages into valuable, structured
data for research purposes [27]. This technique offers a detailed view of the words used
on web pages. Secondly, the context in which these words are used to communicate
with customers establishes current communication strategies employed by the organi-
sations, which can shed light on opportunities for improvement towards the movement
of eudaimonic communication.

First, a criteria table was developed based on the literature to identify transformative
eudaimonic expressions. The table yielded 21 words, which are listed in Table 2 and
which have their basis in individual and societal well-being [20] like relaxation, yoga,
fulfilment etc., cultural pride [22] like tradition, cultural, meaningful and memorable
connections [24] like memorable, fulfilment, knowledge and sustainability [23] like
nature.

The selected companies’ web pages were analysed using this criteria table to deter-
mine the presence or absence of these expressions. By discovering the elements used on
current webpages of the selected companies – and also the lack of them – the study seeks
to improve the effectiveness of webpage communication to achieve a transformative
reaction and cognitive memory imprint.

The web content analysis uses a text mining tool to concentrate on the words on
selected Finnish companies’ web pages. We conducted a deductive content analysis,
drawing inspiration from Crabtree and Miller’s [28] template methodology. This tech-
nique relies on theoretical criteria, which are employed for the iterative assessment of
the data.

The method chosen to collect the quantitative web content data in Table 2 was a
Search Engine Optimiser (SEO) spider, also known as a website crawler. The crawler
searches a website and its relevant Uniform Resource Locator (URLs) for the selected
keyword input, resulting in pages that contain the chosen input, the frequency of the
selected keyword and its dispersion rate across the entire website. The dispersion per-
centage indicates how many different URLs the searched word appears compared to
the total number of URLs of the website. For example, a specific word on a website
containing 50 URLs could appear 20 times on one URL, equating to 2% dispersion.
Another word could appear once over 20 URLS, equating to 40% dispersion. The word
frequency is the same; however, the dispersion rate differs.

The qualitative data collected from the web content will provide valuable insights
into how these organisations use the criteria words in their promotional and marketing
materials. We can determine how these organisations communicate with customers by
analysing the word frequencies and dispersion rates.Moreover, examining the word con-
text will help us understand if these organisations use the criteria words in descriptive
or promotional ways on their web pages or if they showcase eudaimonic and transfor-
mative characteristics of co-creative and collaborative communication. We must collect
sentence samples from each organisation’s website to achieve this.
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4.1 Target Group and Sample Size

The research concentrated on Finnish organisations as part of a transformative travel
project. Twoorganisationswere chosen, namelyAmazingCity andGoldenSunGolf, due
to their relatively small number of URLs compared to the other organisations. Amazing
City had 51 URLs, while Golden Sun Golf had 114 URLs. Table 1 provides an overview
of both organisations and their current offerings. Also, these two companies have sim-
ilar business elements, and both publicly strive for sustainable, even transformational,
experiences.

Table 1. Participating Finnish organisations (*Follower and subscriber count as of 15 August
2023)

Company Description Social media 

platforms

Amazing City

https://amazingcity.fi  

Offers experience and program 

services, which include tailor-made 

packages and itineraries for unique 

experiences, such as outdoor activities, 

adventure walks, escape room-style 

adventure games and food and drink 

tastings. These activities can be 

customised to suit the needs of 

individual travellers, small groups or 

corporate gatherings and team-building 

exercises.

1,300 followers

1,448 followers

Golden Sun Golf

https://www.goldensung

olf.fi 

A tour operator that offers golf trips 

and packages globally. As their website 

states, they are a golf tour travel 

organiser that can arrange individual 

and group tours with standard or tailor-

made packages to suit the traveller's 

needs.

1,000 followers

4.2 Implementation of the Analysis

The site crawler tool came back with inconclusive results if a website’s original lan-
guage is Finnish with no English language option. Therefore, to maintain consistency
throughout the word searches, the Finnish words were used to search the websites for
the word frequency. Data integrity was improved by only using Finnish words and not
switching between English and Finnish across the various organisations’ websites.

In order to identify and analyse the transformative tourism experiences offered by
Finnish organisations, this study investigated their websites. The data collection cat-
egories selected for this study reflected the various dimensions of transformation and
incorporated elements of the transformation process previously identified in relevant
research [22]. The triggers and components of transformation discovered included cul-
tural activities, self-care activities, challenging activities, nature-based activities, and
skill-acquisition opportunities. Based on the transformation categories and the literature
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on eudaimonic communication, 21 words were chosen for the quantitative data col-
lection to reflect those that form part of the eudaimonic communication concept, e.g.
kokemu*(experience), onnelli* (happiness) as seen in (Table 2). Translating the English
words into Finnish allowed for amore comprehensive word search asmost of the Finnish
organisation’s websites were in the Finnish language. Given the complex nature of the
Finnish language, the base of the word was used with no suffixes to yield the most
accurate results when searching for specific words and their derivatives.

The results obtained from each search were then sporadically cross-checked with
the website to ensure the word appeared within the correct context. This is due to the
possibility of a deviation in meaning for certain words in Finnish. For example, the
Finnish word for ‘skill” used within this study was ‘taito’. While searching for words
related to developing or improving a skill, all Finnish words containing ‘taito’ appear,
resulting in theword ‘ammattitaitoinen’. Thisword translates to ‘professional’ in English
and, therefore, does not fit in the concept of the English word for ‘skill’ in this context.
These results were subsequently removed from the word count.

5 Findings

One could find apparent differences by analysing the words on web pages (Table 2).
Amazing City’s vocabulary was more versatile than the one from the web pages of
Golden Sun Golf. For instance, Amazing City uses 16 of the 21 words set throughout
their website from the word criteria, compared to Golden Sun Golf, which only uses 13
of the 21 words.

The word Nature appeared most frequently on Amazing City’s pages (26 times) and
Challenge (75 times) onGolden SunGolf’s pages. Second place was held byExperience
(19 times) on Amazing City and Nature (65 times) on Golden Sun Golf.

However, it is essential to note that each word should be viewed within the context of
the service offerings the organisation promotes. When comparing the frequency of the
word Nature on Amazing City’s and Golden Sun Golf’s pages, it is clear that the latter
mentions it more often. While Amazing City does offer some activities within nature,
it is not their primary focus. On the other hand, golfing is enjoyed in natural settings,
which is likely why Golden Sun Golf talks about Nature more frequently.

Another aspect of the data to consider is the dispersion rate of a word. The figures
may seem vastly different at first glance; for instance, the word Experience appears 19
times (21.57%) acrossAmazingCity’swebsite and 37 times (18.42%) acrossGoldenSun
Golf’s website. However, when analysing the dispersion rates against the total number of
URLs for each organisation, the overall word frequency for Experience is approximately
1.7 per URL due to Golden Sun Golf having 114 URLS compared to Amazing City’s
51 URLs. This means that the word Experience is distributed across both organisation’s
websites equally.

The study found that certain expected eudaimonic words were missing from the
websites. This is significant because it suggests a need for more focus on elements that
promote personal growth, purpose, and self-actualisation for the intended audience. Both
organisations had null results. TheAmazing City websitemissed five eudaimonic words:
‘ Enriching’, ‘Happiness’, ‘Knowledge’, ‘Transformative’ and ‘Yoga’. Similarly,Golden
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Sun Golf’s website did not include eight criteria words, including ‘Digital’, ‘Engag-
ing’, ‘Enriching’, ‘Happiness’, ‘Knowledge’, ‘Skill’, ‘Sustainable’, and ‘Transforma-
tive’. These findings are significant because they highlight areas where organisations
can improve their communication strategies.

Table 2. Word frequency and dispersion rate

Criteria word (in English) Amazing City Golden Sun Golf

Frequency Dispersion Frequency Dispersion

Haaste* (Challenge) 10 7.84% 75 21.05%

Kulttuuri* (Cultural) 7 5.88% 26 19.30%

Digitaali* (Digital) 8 3.92% 0 0%

Mukaansatempaava* (Engaging) 1 1.96% 0 0%

Rikastutta* (Enriching) 0 0% 0 0%

Kokemu* (Experience) 19 21.57% 37 18.42%

Täytty* (Fulfilment) 2 2.00% 1 0.88%

Onnelli* (Happiness) 0 0% 0 0%

Tuntemu* (Knowledge) 0 0% 0 0%

Tarkoitu* (Meaning) 6 9.80% 3 0.88%

Medit* (Meditation) 4 3.92% 4 2.63%

Unohtumat* (Memorable) 7 5.88% 14 8.77%

Luon* (Nature) 26 17.65% 65 27.19%

Rentout* (Relaxation) 14 3.92% 34 19.30%

Taito (Skill) 18 19.61% 0 0%

Kestäv* (Sustainable) 7 1.96% 0 0%

Perin* (Tradition) 5 7.84% 25 13.16%

Transformatiivi* (Transformative) 0 0% 0 0%

Ainut* (Unique) 12 9.80% 25 14.91%

Hyvinvoint* (Wellness) 2 1.96% 32 13.16%

Jooga* (Yoga) 0 0% 25 1.75%

The next critical step in the research process was to analyse how organisations use
the words from the criteria list in Table 2 on their websites. By examining the language
used, we aim to determine whether the communication style is more promotional or
offers a personal and interactive conversation with the customer. This analysis will
provide valuable insights into how these organisations engage with their target audience
and help us better understand their effective strategies.
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The eudaimonic and transformative words are used primarily in descriptive or pro-
motional ways on the pages. They talk about the company’s services and the skills one
can learn.

Golfing taught by professionals

We organise educational trips for golf enthusiasts. During the trip, you get to
practice under the guidance of real professionals. The trip appropriately includes
training and playing as well as rest and relaxation. The courses are located a
stone’s throw from the hotel, and there is plenty of time for things other than
golfing. You can get competent golf lessons from us…

They emphasised togetherness and individuality.

An upscale and personal experience service, for any caliber of needs!

Amazing city offers experience and program services to be experienced alone, as
pairs or in groups of up to hundreds of people.

For companies, communities, travelers and locals – Tampere is an experience for
everyone!

They mentioned that their services were meaningful.

We’ll provide you with an entertaining experience program with a meaning.

Upon conducting a thorough analysis of both organisations’ websites, it is apparent
that they have skillfully integrated customer feedback and review mechanisms into their
platforms. This highly advantageous approach enables organisations to capture their
customers’ genuine opinions through natural conversations.

However, a more comprehensive evaluation of each organisation reveals gaps in their
use of eudaimonic communication to co-create transformative experiences with their
customers, despite both companies utilising transformative language to some extent.
For instance, both organisations could benefit from utilising more nuanced language
that promotes personal growth and meaningful experiences. Additionally, the compa-
nies could consider adopting more collaborative approaches to customer engagement,
facilitating a sense of community and shared values between the organisation and its
customers.

6 Conclusions and Discussion

When looking at the results from a eudaimonic perspective, it can be said there is an
effort for transformative communication. However, the communication style should be
altered into a more personal, interactive conversation with the customer than traditional
promotional text. This kind of discussion supports the transformation in an individual,
as stated by Soulard et al. [10] and Pung et al. [11].

On the other hand, if a company wants to keep the one-sided, descriptive form in its
communication, storytelling and narrativeswouldwork better as transformative elements
[9] than basic promotion.



Transformative Communication on Webpages 215

The contents on the pages emphasised the experiences with transformative elements,
as Teoh et al. [4] mentioned; they challenge individuals to step out of their comfort zone,
learn new things, increase self-esteem, etc.

From the eudaimonic perspective, elements of cultural pride [21] and sustainability
[23] were present on the pages. However, the way they were communicated was again
one-sided promotion.

So, the answer to the research question “How businesses offering transformative
tourism experiences harness communication from a eudaimonic standpoint?” based
on this pilot study is: “Quite poorly”. The contents and the companies chosen for this
case study were acceptable and suitable, but how they were communicated did not pay
attention to the customer and their emotions or attitudes, and thus the transformation
and transformational elements. The communication method seeks to share information
more than create transformation and imprint a memory in the customer’s mind.

From a theoretical perspective, this pilot study increases the knowledge of eudai-
monic communication and its elements as well as their use of them. It supports the earlier
findings and brings them together in the website context, which is still less studied.

When analysing the quantitative data obtained from the SEO tool, it is imperative
to look at the word frequency or dispersion rate holistically. High word frequencies and
dispersion rates indicate the use of eudaimonic communication in creating meaning for
customers. However, looking at those results containing “0” values is equally important
to improve communication strategies. This can be considered as the managerial impli-
cation of this study; being a company offering transformational experiences means that
a mere statement of that is not enough; it has to be shown by the choice of words and
expressions and in the way of communication, and even co-creation can be taken into
consideration.

Furthermore, conducting additional research into these organisations’ existing digital
tools, marketing strategies, and social media communication tactics would be benefi-
cial. This would provide a comprehensive understanding of the organisations and their
methods of communication.

Since this was only a pilot study to find out what kind of results we would get from
the pages and the material, it is clear that more research is needed to make the results
generalisable. Also, a deeper analysis of the contents in different languages and more
versatile companies would provide a deeper understanding of the issue. Thirdly, research
on customer reactions and emotions towards the contents is needed in different research
settings, e.g. laboratory experiments.
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Abstract. The article discusses the growing popularity of eSports events and aims
to understand the parents’ perspective towards eSports and eSports events. As the
growth of eSport events presents an opportunity of the tourism industry. The study
used a qualitative approach utilising a semi-structured interview. The discussion
of this semi-structured interviews forms part of a greater research study on eSports
in South Africa, and these results are just preliminary results from an eSport event
held high school in May 2023. The study found that parents have a positive per-
spective towards eSports events and are supportive of their children participating
in them. The study also found that eSports events are relatively new and that there
is a lack of research on parents’ perspective of eSports tournaments. The study
recommends further research to understand the motivations of participants and
spectators to attend on-site eSports events, the expenses of children participating
in eSports, and the benefits of eSports as an event. The article also defines eSports
and the different types of eSports games, and discusses the adoption of eSports
as a sport. The study provides valuable insights into the growing popularity of
eSports events and the need for further research in this area.

Keywords: eSports · parents’ perspective · eSports tournaments · motivation ·
expenses · eSports tourism · adoption of eSports

1 Introduction and Background

eSports also known as competitive gaming is a rapidly growing industry which has
gained immense popularity in recent years, with the global eSports market being valued
at over $ 1.38 billion dollars and estimated to be valued at $ 1.87 billion in 2025 [24].
The growth of eSport is a global phenomenon with the largest markets being in Asia and
North America [24]. The growth in the eSports industry has presented an opportunity
for eSports tourism and eSports events [11]. eSports events are being hosted all over the
world although these events are particularly hosted in Europe, Asia, and theUnited States
[12]. However, the expansion of eSports is not restricted to the northern hemisphere,
with Games Industry Africa (GIA) predicting that Sub-Saharan Africa will experience
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the world’s fastest gaming growth [17]. eSports event which fall under the category of
eSports tourism, according to Ioannis & Ioulia [11], shares multiple similarities with
conventional sports tourism, with the key difference being that fans watch video game
players rather than athletes competing in “traditional” team or individual sports.

A study conducted by Hamari and Sjöblom [10], stated that most participants are
males below the age of 25. This is evident with Anderson et al.[3] stating that eSports
has been growing in high schools around the world as eSports provides opportunities
for students to develop skills as well as offer a platform for competition and personal
development. Evidence of growth in the Southern hemisphere, is with the largest eSports
arena of its sort has been developed at a high school in Johannesburg [6] further a well-
known media outlet (Broad Media) has expanded its editorial staff by creating a post for
an online gaming journalist [21].

There has been an increase of eSports, leagues, and competitions. The basic objective
of eSports competitions, which are organised and held as either tournaments or leagues
with players who compete against one another as either professional teams or as indi-
viduals, is to win [3].eSports was viewed as a substantive hobby in which one pursues to
master games which require special skills, perseverance and knowledge towards eSports
being viewed as a professional pursuit rooted in a hierarchal, competitive, and regulated
global environment [25].

It is evident there has been a growth of eSport tournament, leagues, and competitions.
This growth can be seen in schools with Cho, Tsaasan et al. [7] stating that collegiate
esports leagues are growing rapidly with school eSports sports leagues particularly in
high school emerging worldwide. The expectations of the participants and viewers,
as well as what drives them to support this kind of event, are mostly unknown for
this sort of sport. Anderson [3], who called eSports an emerging trend and noted the
lack of research on this kind of event, supports this. Additionally, as this phenomenon
has grown, there have been more eSports competitions, eSports leagues, and eSports
tourism [19]. This growth of eSport events, competitions and leagues offer a modern,
technological web-oriented trend which not only has the potential for the destinations
to create new tourism products but also the promising opportunity to for alternative
tourism offering [11, 16]. eSports competitions are becoming more popular, especially
among schoolchildren and college students, and if this activity were to be practiced
professionally, it may result in substantial rewards. This growth of leagues in school
requires the understanding of parents’ perspective towards eSports and eSports events,
especially as eSport is still viewed as a new phenomenon which can grow into a new
tourism sub-sector [25]. Students participating in school leagues require parental support
by approving for the school to participate in the eSport league, financially as well as
ability to participate in the event. Therefore, the study aimed to understand the parents’
perspective by understanding 1] the view of eSports as a form of sports, 2] To conclude
the motivational elements of participants and spectators to attend on-site eSports events
3] To determine the expenses of children participating in eSports 4] Benefits of eSport
as event. The main objective of this article is to determine this shift of eSport being
viewed from just a leisure activity toward a more professional activity (i.e. a sport) an
adoption from early adopters in regards to the diffusion of innovation by parents of
children who participate in eSports events. As understanding this shift with according to
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Leon, Hinojosa-Ramos et al. [16] allow the event’s atmosphere, staff, hospitality as well
as good feelings about the live attendee and participants be considered when designing
a satisfactory experience.

This article will define eSport and the different type of eSports games as well as
discuss the adopters of eSports as a sport with regards to the diffusion of innovation
the methodology used in the study and the findings that emerged during the provisional
semi-structured interviews with the parents of the eSports players. The discussion of
this semi-structured interviews forms part of a great research study on eSports in South
Africa, and these results are just preliminary results from an eSport event held high
school in May 2023.

2 Literature Review

2.1 Defining eSports and the Different Type of eSports Games

eSports (Electronic Sports) as “a form of sports where the primary aspects of the sport
are facilitated by electronic systems; the input of players and teams as well as the output
of the eSports system aremediated by human-computer interfaces” [15]. Inmore simpler
terms, eSports refer to competitive video gaming (broadcasted on the internet).

eSports is unlike traditional major sports where the gamer/athletes play a single
type of game, gamers/athletes in eSports compete in a wide range of games, each with
its own set of nuances and target audiences [1]. All professionally played games are
included in eSports, which also includes mobile games that cater to younger audiences
and first-person shooter games that have a more adult-skewing audience [1].

eSports is made up of a variety of various and distinctive video games [15]. Even
though FIFA (Fédération Internationale de Football Association) video games simulate
‘conventional’ sports like football, eSports is not often considered as the ‘electronic’
equivalent of a ‘traditional’ sport like athletics, soccer, or basketball [15]. As seen in
Fig. 1: Snapshot of eSport games, eSports are frequently divided into distinct game
genres.
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Fig. 1. Snapshot of eSport games.[18]

Games like FIFA 20, Tekken 7, Fortnite, Overwatch, PubG Rainbow Six Siege, Call
of Duty, Hearthstone, Dota 2, CS:GO, League of Legends, CS:GO, Pike and Shot, and
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Street Fighter are examples of eSports games [5, 14, 22, 27, 28]. First-person shooter
(FPS), real-time strategy (RTS), sports,multiplayer online battle arena (MOBA), fighting
games, and mobile-specific games are the six genres that can be used to categorize the
games shown in Fig. 1. The two most popular eSports genres are “First-Person Shooter”
and “MultiplayerOnlineBattleArena” (MOBA) [5]. Regardless, ofwhich eSports genre,
eSports encompasses tournaments, leagues, prize winnings, player/team organisations
genres, games, management structures and sponsorship agreements [3]. Therefore, it
can be said that eSports involves a number of different games genres including first
person shooters, racing game, and sports games amongst other. These games are played
competitively in either a small teamor as one-on-one,with the twomost popular genres of
eSports being “First-Person Shooter” and “Multi-player Online Battle Arena” (MOBA).
Games are normally accepted as ‘eSports’ once they have been selected for official
inclusion into an international eSports competition [3].

2.2 Adoption of eSports as a Sports

Despite the fact that eSports, or competitive video gaming, has been around for more
than 20 years, it is still relatively young in terms of business and is not yet considered to
be a mainstream sector [15]. As a result, there is currently no widely agreed-upon defi-
nition of eSports. This is due to its recent global adoption as well as general opposition
(especially from fans of traditional sports) that eSports cannot be referred to as a sport
because the players’/gamers’ competence is not measured by either physical finesse or
prowess as an eSports athlete is seen to be sitting down [15]. However, it has been stated
that “professional gaming,” a competitive kind of computer gaming carried out in a
professional setting, is sometimes compared to eSports [27]. As seen in Fig. 2: Concep-
tualising contemporary sport, Guttman’s methodology for conceptualizing model sports
outlines sports as follows and may also be used to eSports.

Play, games, competitions, and sports are the four evolving transitional stages of the
conceptualizing contemporary sports model shown in Fig. 2. All sports beginwith play, a
world of freedomwhere play means completely non-utilitarian physical or mental activ-
ity with the only goal of enjoying the “doing” process. The first level includes all sports,
and all sports begin with play. The second stage of play, which is divided into organized
play and spontaneous play, is where the play’s substance can progress. This level denotes
that every play has a set of guidelines that each player must abide by. Participants in
this second level of the game agree to abide by the modified game rules and to forego
their purely instinctual behaviour. An organized game’s rules are primarily intended to
make the game more challenging to play, with the major goal of establishing such regu-
lations being to eliminate inefficiencies. The third stage consists of competitions, where
most games can be played either competitively or non-competitively; sports at this level
must have a win-lose result. However, competitions can go further and be divided into
two groups, namely intellectual competitions and athletic competitions [13]. According
to Greenhill & Houghton [9], while eSports may need less physical effort than sports
like basketball, football, and tennis, they nonetheless require as much physical effort as
shooting, pool/snooker, and bowling. eSports have a high intellectual demand since they
call for highly focused, polished motor skills, as well as quick and accurate hand-eye
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Fig. 2. Conceptualising contemporary sport [18]

coordination [9]. It may therefore be claimed that eSports is comparable to the prelimi-
nary paradigm, as mentioned in Jia [13] andGreenhill &Houghton [9]. The fundamental
content of sports is play, and the basic content of eSports is play as well. Wagner [27]
used terms like “training,” “cyber fitness,” “high performing teams,” “strategy,” and
“cyber-sports” to try to qualify eSports as a sort of sport. Similar to conventional sports,
teams will often be accompanied by experienced coaches, dieticians, mental health spe-
cialists, and physical fitness trainers when competing in the elite leagues [22]. Because
of this, the definition of eSports can help distinguish between what is generally regarded
as sports and what is particularly regarded as eSports [15].

eSports has been previously marginalized as a niche or fringe activity with eSports
and eSports events being regarded as new [8]. However, despite that establishments of
international and national bodies, the creation of teams with uniform, coaches, manage-
ment, competitions, leagues, marquee evens, endorsement deals, scholarships as well
as issues such as doping and gender-related issues eSports increasing similarity and
legitimacy to traditional sports events and competition is still under debate [8]. With
Tjønndal & Skauge [26] adding that the thought of considering eSports as a ‘real sport’
is still being met with significant resistance from some athletes, scholars, sport leaders
and sports fans.

The adoption of eSport as a sport, especially eSports tournaments can be viewed
through the lens of diffusion of innovation model. Innovation is defined as a change
made to an existing idea, product, or field [20]. It can therefore be argued that eSports as
a sport is an innovative concept. The diffusion of innovation is depicted with a normal
distribution which illustrates how fast people adapt to innovations is depicted below
(Fig. 3).
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Fig. 3. Normal Distribution for diffusion of innovation.

According to Ahlsten et al. [2], innovators are brave, eager people who like trying out
new ideas and are aware that there will be uncertainty, whereas early adopters have the
power to pressure others into adopting and hasten the adoption process. With Pannekeet
[23] confirming that the eSports market is on a fast track that consists of continual
growth in the years to come due to its ability to be innovative as well as interest from
especially sponsors and broadcasters for investment There are indications that there is
a greater acceptance of eSports as a sports with Intentional Olympic Committee (IOC)
considering the inclusion of eSports in the Olympic games with an announcement being
made that eSports will be organized along with the traditional sporting competitions at
the Olympic Games in Paris in 2024, with the Paris 2024 hosts expressing the possibility
of adding eSports to the 2024 Olympic programme [26].

South Africa is still in the early stages of fully embracing eSports as a new form
of sport and events within the tourism industry. According to Mahlangu and Naudé-
Potgieter [18] a greater adoption and marketing of eSports, however, happened during
COVID-19 when an article YOU Digital [27] was published in June 2020 promoting
eSports to kids in the Generation Z demographic. In order to provide parents with
pertinent information about eSports, including its benefits, regulations, and key players,
BOO Games [5] put up a pamphlet titled “Parents Guide to eSports.” The benefits of
eSports are emphasized, and these include increasing brainpower, occupying kids and
keeping them out of trouble, fostering self-esteem and a sense of belonging, and teaching
kids valuable life lessons like compromise, decision-making, empathy, independence,
leadership, problem-solving, social skills, teamwork, and respect for others [5]. There
is however a lack of research on parents’ perspective of eSport tournaments as well as
have how the perceive eSport.

3 Methodology

The studyused a qualitative approach utilizing a semi-structured interview.The interview
method has been deemed the most useful method for this study an interview method has
the potential to provide elicit rich and thick descriptions. This method furthermore gives
the researchers an opportunity to clarify statements, as well as probe for additional
information. A large benefit of collecting data through semi-structured interviews is that



224 N. Mahlangu and R. Naudé-Potgieter

this allows potential to capture a person’s perspective of an experience or event [4].
An eSports event was held at high school in May 2023, during which this study was
undertaken. It is estimated that approximately 20 parents attended the event, with six
parents that agreed to participate in the interview. Each parent had a child who was
participating in the eSports tournament. The eSport event was a tournament which was
held against different school eSports teams.

The interviews were recorded and transcribed after the event. Thematic analysis
was conducted with codes extracted from the various transcribed interviews. The two
researchers further observed each other’s transcriptions to confirm codes assigned. The
results of the thematic analysis will be discussed in the subsequent section.

4 Findings and Discussion

Parents were asked howmany eSports events their child/ren (also known as participants)
participate annually and whether they travel for these eSports events.

All parents stated that participants in eSport events (tournaments) are relatively new
players, as well as being a part of an official eSports team. All the participants have been
practicing participating in tournaments for 1 to 2 years. All participants who competed
has competed in 1 to 3 eSports events so far. All event that they have participated in has
been their home province of Gauteng and they haven’t travelled outside the province
requiring them to travel far or require accommodation in order to participate in the
various tournaments.

This illustrates that’s eSports tournaments and eSports teams are still in their founda-
tion phase with children participating in 3 or less events. The tournaments is also limited
to the participants home province. It is evident that there is an emerging area of interest
for young players. As more players become more experienced in eSport the industry is
more likely to continue to grow.According to Leon,Hinojosa-Ramos et al. [16] and Ioan-
nis, Ioulia [11], the development of eSport events, competitions, and leagues presents a
cutting-edge, technological web-oriented trend that not only presents a promising oppor-
tunity for destinations to develop new tourism products, but also presents a promising
opportunity for alternative tourism offerings. Consequently, this offers Gauteng province
the chance to develop tourist goods for both players and fans.

Parents were asked how much do they spend in year on eSports equipment, software,
hardware games etc.

Parents stated that they currently are not spending a lot of money on eSports equip-
ment or eSport event registration. This can be ascribed to various reasons such as a) the
school supplied them with the eSports games and licensing for all the software b) the
parent is still waiting to see if the eSports participant is going show a continued interest
in eSports, before any further investment. One parent mentioned that they will look for
a sponsorship if their child seeks to become an eSports professional. They also did not
view eSports as an expensive form of sport. One specific parent, who had spent R20 000
in the year 2023 on eSports equipment, stated “spending money on eSports is a once-off
thing, you buy the laptop and the software. If my child were to play soccer, I would
have to buy him a new kit every year.” c) They view the registration fee for the event
reasonable for what the eSport participant is getting out of it.
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According to the normal diffusionof innovation the are parentswhoare early adopters
and scribe to eSports being a Sport. They also don’t deem eSport any more expensive
than other sports in which their children participate in. The low cost of entry can also
see a greater adoption of eSports which will result in the eSports moving from early
adopter to early majority in the coming years. This will also then result in the increase
in revenue for the eSport event through registration.

Parents were asked if they will be staying at the eSports events itself or whether they
make a whole trip of an eSport event and visit other attractions.

Parents indicated that they would be staying at the event and were not interested in
participating in any other activities, such as shopping during the event. They wanted to
be present at the event and support their children. One parent did indicate that they would
go and have celebratory lunch somewhere after the event. Another parent mentioned that
they used these school events as a time to view schools as they are currently deciding
which high school their child will attend. It was observed that the eSports participants
and parents were purchasing food and drinks throughout the day at the school’s catering
facility.

The eSport arena benefits the most from hosting the eSports event, as parents and
participants are buying food and drinks at the venue. As the event is being held in the
participants home province the venue benefits the most, as other sporting event in which
people purchase food and drinks at the venue.

Parents were asked whether they view eSports as a form of sport of as a form of
entertainment.

A number of parents initially viewed eSports as a form of entertainment for their
children. Now that the eSports participants are starting to participate in tournaments and
playing it more seriously, parents are changing their stance and starting to view eSports
as a form of sport. The reasons for this were the expected teamwork, the commitment
to practice the game, and the analytical skills required.

According to parents’ responses and normal diffusion of innovation, parents have
shifted their belief that eSport is a substantive hobby as defined by Thompson, Taheri
et al. [25] toward viewing eSports as sports. Various sources such as BOOGames [5] and
YOU Digital [28] have mentioned benefits of eSports, parents have also mentioned the
benefits that they have observed in their children. This aligns with the normal diffusion
of innovation, with these parents being early adopters. The acknowledgement of eSports
as a sports can also lead to more resources being allocated to school programs as well
as professional eSports teams. This also imply that the benefits of that destination and
tourism receive from ‘traditional’ sports can be experienced with the growth of eSport as
stated by Ioannis & Ioulia [11], eSports tourism, according to sharesmultiple similarities
with ‘traditional’ sports tourism.

Parents were asked if they are aware that eSports can be used for educational
purposes?

Parents were very open to the notion that eSports can be used for educational
purposes. Numerous parents commented, “this is the way the world is going, with
technology”.

According to Ahlsten et al. [2], innovators are brave, eager people who like trying
out new ideas and are aware that there will be uncertainty. The parents have accepted
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that there as been a shift in the world and that eSports was viewed as a substantive hobby
to a professional pursuit [25], which can have educational benefits for their children.

5 Conclusion

The study found that parents have a positive perspective towards eSports events and are
supportive of their childrenparticipating in them.The study also found that eSports events
are relatively new and that there is a lack of research on parents’ perspective of eSports
tournaments. However, with the growth of this industry, especially with the support of
parents who fund and give children to participant in this new industry also presents an
opportunity for tourism industry to tap into this new market. The tourism industry and
the esports industry can work together to develop new tourism products and destinations
that cater to esports fans and promote esports as a new trend in the tourism industry.
The study recommends further research to understand the motivations of participants
and spectators to attend on-site eSports events, the expenses of children participating
in eSports, and the benefits of eSports as an event. Overall, the study provides valuable
insights into the growing popularity of eSports events and the need for further research
in this area.
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Abstract. This paper examines the employee lifecycle, that is, HRmanagers’ role
in decision-making. In tourism, HR faces unique challenges, e.g. labor shortage,
staff turnover, diversity management. Algorithmic management, driven by data,
is introduced as significant but ethically complex management strategy. The uses
LEGO Serious Play to gather insights from managers (n = 17) and identifies
eight potential use-cases for algorithmic control along the employee lifecycle.
Implications for tourism management and research are discussed.

Keywords: LEGO Serious Play · HRM · algorithmic control · AI

1 Introduction

The employee lifecycle, a fundamental concept in organizational management, encap-
sulates the entirety of an individual’s journey within a company, encompassing a series
of distinct stages from recruitment of new employees to termination of employment [1].
As discussed by [1] and [2], the employee lifecycle framework starts with the employee
attraction and recruitment phase, involving sourcing, interviewing, and selecting candi-
dates. Once selected, the onboarding process begins, facilitating the smooth integration
of new hires into the company’s culture and policies [3]. Subsequent stages encompass
career development and performance management, ensuring employees are equipped
with the necessary skills to thrive and contribute effectively to the company’s goals.
Finally, the lifecycle concludes with the offboarding or separation phase, which could
be due to retirement, resignation, or termination of employment and involves knowledge
transfer [2]. Critically, throughout the employee lifecycle, human resource (HR) man-
agers monitor, evaluate and develop talent, making managerial decisions that impact the
employee experience [3]. In terms of line management, common issues in hospitality
and tourism includemaintaining service quality during peak periods of demand, address-
ing high turnover rates, balancing cost control with guest satisfaction, and navigating
cultural diversity [4]. These issues impact operational efficiency, customer experiences,
and employee morale, requiring adept leadership and tailored strategies to harmonize
customer expectations, employee engagement, and financial goals within the dynamic
and diverse context of the tourism industry [5].
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Within the context of HRM, the concept of algorithmic management, also known
as algorithmic control, has emerged as a significant phenomenon, whereby AI algo-
rithms are increasingly used to supervise, regulate, and optimize various facets of
employee interactions and operations [6], both in general and in the context of tourism
[7]. Employed across the employee lifecycle, this mode of organizational management
capitalizes on data-drivenmechanisms to enhance decision-making efficiency and opera-
tional efficacy. Notwithstanding its potential advantages, algorithmicmanagement intro-
duces intricate ethical considerations concerning employee autonomy, privacy, and the
potential for reinforcing systemic biases [8]. Against this backdrop, this study seeks
to better understand managers’ views of the optimal application of algorithmic control
practices in specific use-cases across the employee lifecycle. Leveraging a qualitative
approach, the study seeks to address research questions (RQs): RQ1: When and in
what situations should HRM decisions be made by an algorithm? RQ2: What kind(s)
of HRM decisions should be left for human decision-makers? Implications for tourism
management are discussed, along with avenues for future research.

2 Algorithmic Control Across the Employee Lifecycle

Algorithmic human resource management refers to “the use of software algorithms that
operate on the basis of digital data to augment HR-related decisions and/or to automate
HRM activities” [9]. For example, in the context of recruitment and selection, algorith-
mic management is illustrated by the automation of processes such as resume screening
and video interview analysis in order to streamline candidate evaluation, thus expediting
the initial stages of recruitment [10]. However, this efficiency must be weighed against
concerns of algorithmic bias and the potential exclusion of candidates not conforming
to e.g. predetermined keyword patterns. In their seminal work [6] argue that algorithms
have become a central tool in managing and coordinating work processes, reshaping
power dynamics between employers and employees. The authors highlight six different
mechanisms of algorithmic control, i.e. directing employees by restricting and recom-
mending, evaluating employees by recording and rating, and disciplining employees by
rewarding and replacing. Effectively, the use of algorithms in HRM imposes perfor-
mance metrics which can influence worker behavior and productivity. Critically, these
metrics often prioritize efficiency over employee experience.

Indeed, [11] stress the importance of addressing algorithmic biases and developing
more transparent and equitable AI-driven HR practices to ensure fairness and diversity
across the employee lifecycle. The deployment of such systems necessitates a nuanced
appraisal of employee consent, the ethical boundaries of surveillance, and the establish-
ment of safeguards against unintended consequences. As discussed by [9], while algo-
rithmic management bears the potential to optimize operational aspects of the employee
lifecycle, its ethical and human-centric dimensions merit rigorous contemplation to
harmonize the imperatives of efficiency and equitable treatment of employees.
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3 Method

To address its research questions, this study used LEGO Serious Play (LSP) to col-
lect qualitative data from service managers. LSP is a workshop facilitation technique
that employs LEGO bricks as a tool for collaborative problem-solving and creative
thinking, with the aim of facilitating deeper qualitative insights in the form of stories
and metaphors. Participants construct physical models with LEGO bricks to externalize
complex ideas, e.g. the use of AI in tourism [12]. In this study, two LSP workshops
were conducted during spring 2023 with 4 (workshop 1) and 15 (workshop 2) managers,
with a total n= 19 managers across the two workshops. The workshops were facilitated
by two LSP certified facilitator-researchers. The workshops were conducted in English,
and a workshop facilitation guide was prepared and tested beforehand in a pre-test with
17 managers. After the pre-test the facilitation guide was revised slightly, whereby one
building exercise was split into two separate exercises. Overall, the workshops lasted
for 2 h and consisted of three rounds of LEGO building, story sharing, reflection and
discussion: 1) warm-up exercise (10 min), 2) exercise about participant’s future orien-
tation (20 min), and 3) three separate exercises about algorithmic management across
the employee lifecycle (3x30 min). Following [1, 2], the employee lifecycle was seen
to consist of three major stages: 1) Attracting suitable candidates, recruitment, onboard-
ing, 2) line management, continuous learning, renumeration, 3) appraisals, promotion,
termination of employment. Against this framework, the workshops challenged partic-
ipants to build models and discuss changes to the employee lifecycle chronologically.
The discussions after each building stage were audio recorded, automatically transcribed
with Otter.ai and manually anonymized. The data was analyzed thematically, drawing
on a priori themes established in [1, 2, 6].

4 Findings

4.1 Attracting Suitable Candidates, Recruitment, Onboarding

In terms of the first stage of the employee lifecycle, participants highlighted three poten-
tial use-cases for algorithmic HRM: 1) screening candidates to ensure fit, 2) automated
progress notification and feedback, and 3) monitoring performance during probation.
First, in terms of screening, participants suggested filtering CVs and cover letters using
AI based on specific criteria, e.g. driver’s license, hygiene certification, academic degree,
specific IT skills, target salary, or more soft factors, e.g. benefits that the candidate pro-
poses to bring to the company. Further, several participants suggested a tiered system for
filtering candidates, e.g. according to low, medium or high fit with the position and com-
pany. Interestingly, participants also suggested that AI could help improve diversity in
hiring: “Not just demographic diversity, but diversity of ideas, values […] Analyzing the
bios or personal statements or open applications from this point of view” (P9). Second,
in terms of progress notifications and feedback, participants commented that AI could be
used on one hand to give automated updates on how the recruitment process is progress-
ing, and on another give personalized feedback for those who were not selected for the
next part of the recruitment process, i.e. explaining why they were not selected or how
they could improve. Third, in terms of probation monitoring, participants suggested that
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AI could be used for identifying any gaps in employees’ current skills and knowledge,
in order to suggest personalized training for them, either internally or externally.

4.2 Line Management, Continuous Learning, Renumeration

For the second stage of the employee lifecycle, participants suggested using AI for
1) tracking KPIs and implementing reward systems, and 2) ensuring compliance with
industry-specific legal requirements. In terms of tracking KPIs, participants noted that
“AI could monitor your daily tasks, and based on this give personalized suggestions for
how you could improve, like a coach” (P7) and “there could be an automated bonus
system, where you have pre-determined criteria, e.g. a certain average customer review
rating, that could automatically trigger a bonus, making it more fair and efficient” (P15).
Interestingly, besides tracking KPIs and assigning bonuses, participants stressed that AI
could be used tomake suggestions for improvingwellbeing to ensure that employees stay
mentally and emotionally well. Finally, for ensuring continued compliance, participants
suggested that AI could be used to make sure employees’ certificates are up-to-date, e.g.
regarding health & safety or hygiene, that need to be renewed but might be forgotten.
AI could be used to send automated notifications for employees when their certificates
are due for renewal.

4.3 Appraisals, Promotion, Termination of Employment

For the third stage of the employee lifecycle, participants suggested using AI for 1) pro-
viding promotion recommendations, 2) capturing leaving employees’ tacit knowledge,
and 3) facilitating difficult conversations. In terms of recommendations for promotion,
participants saw that AI could be used for mapping the motivation and skills gaps of
employees, including their goals for career development. Based on these, AI could be
used to suggest development pathways for the employee, e.g. which promotion to go
for, or perhaps which department to move to within the company for better long-term
fit. However, participants also noted the difficulty of implementing a fully data-driven
HR approach in tourism: “In a world where everything could be measured and com-
pared, this would make promotion by AI fairer. But creating a world where everything
is measured, especially in the tourism industry, it’s impossible” (P12).

Participants also considered how AI could be used to proactively capture the tacit
knowledge of employees who were leaving, e.g. retiring, or thinking of leaving. As put
by participants: “When people are retiring, AI can be used to check that everything has
been done according to the law, and also for capturing the tacit knowledge” (P10).
Finally, participants noted how AI could be used for whistleblowing: “AI could be used
for getting people to talk about the negative feelings they have about their work. It’s
sometimes difficult to get to the truth, especially talking about difficult topics like abusive
behavior or unfair treatment, face to face. So using AI as an interface for capturing these
(P8).
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5 Discussion, Conclusion and Future Research

Algorithmic HRM offers potential advantages and challenges across the tourism
employee lifecycle, characterized e.g. by high turnover, seasonality and temporary
employment contracts [5]. In recruitment, AI could streamline candidate screening,
thus reducing the workload of recruiting managers [10]. Automated progress updates
and personalized feedback could also be used to enhance the candidate experience. For
line management, AI could be used e.g. to track KPIs, automating rewards and offer-
ing development suggestions. For promotions, AI could recommend pathways based
on motivation, skills gaps and career goals. AI could also be used to capture the tacit
knowledge of e.g. retiring employees. However, while these benefits are promising,
ethical concerns like data privacy and fairness require careful consideration and future
research for the responsible integration of algorithmic HRM in tourism management [7,
8]. Future research should also consider human-AI collaboration in HRM.
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Abstract. This short research paper explores the experiences and transforma-
tions of employed remote workers who engage in remote work trips, a type of
digital nomad-inspired travel where individuals combine work and leisure while
traveling. The study aims to understand the meaning of these experiences and
their impact on participants’ work practices. The methodology employed in this
study is Heidegger’s hermeneutical phenomenology, which focuses on subjec-
tive interpretations of experiences. Data was collected between 2022 and 2023
through prolonged engagement with seven participants who have work flexibility
but do not identify as digital nomads. Semi-structured interviews were conducted
to empathize with the participants’ experiences. The study highlights that remote
work travel is not perceived as a typical vacation experience and differs from
digital nomadism. The dimension of self-awareness at work emerged, revealing a
range of feelings toward work arrangements in new environments. Some partici-
pants felt balanced and healthier, while others felt a lack of motivation. Overall,
the experiences made participants more aware of their work style preferences that
potentially benefits enterprises as well.

Keywords: digital nomads · transformative experiences · remote work

1 Introduction

The ability to use technology to stay mobile is a fundamental aspect of the digital
nomad phenomenon [1, 2]. Digital nomads have the freedom to work remotely while
continuously traveling and temporarily residing in various distant locations worldwide,
without having a strong attachment to a specific home [3]. The phenomenon of digital
nomad travel has developed over time. Since the establishment of digital nomad travel
at the beginning of the century, it has evolved from a location-independent lifestyle to a
distinct type of travel. A growing number of companies now allow employees to work
remotely for a period of time, opening up opportunities for a more diverse group of
people, including corporate workers, to experience travel while maintaining their work
responsibilities [4]. Short-termdigital nomad-like travel, previously referred to as remote
work trips [5], offers a new and unique experience, even for seasoned leisure tourists,
due to the additional component of ‘work from anywhere.‘ However, it remains to be
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determined how traditional workers are transformed by this experience in terms of how
they perceive their work practices.

Digital nomad-inspired remote work travel experiences have a potential to influence
phycological and social transformation of people through self-inquiry [6]. While travel
experiences have been studied in the past from the perspective of how they transform life
views and overall self-awareness [7], this study suggests examining remote work trip
experiences as events that help individuals gain a deeper understanding of which work
style suits them best. Specifically, it explores how traveling while working remotely
provides a novel perspective and transforms the meaning of productivity, workplace
attachment,work structure, and colleagueswithin personalworkpractices. Therefore, the
research question is: “What does the experience of remote work trips mean to employed
remote workers, and why?”.

2 Methodology

This study follows the Heidegger’s hermeneutical phenomenology [8], that focuses on
interpretations on the experiences (“being in” the experience). This research paradigm
helps to address the subjective interpretations of the experience and uncover it’smeaning.
Data was collected throughout 2022–2023 through prolonged engagement with seven
participants who do not identify as digital nomads but have work flexibility in their cor-
porate jobs to engage in remote work trips. The concept of prolonged engagement stems
from anthropological fieldwork, in which researchers spend extensive time with their
participants to increase rapport, leading participants to be more open in their interac-
tions with the researcher [9]. Participants were approached before and after their remote
work trips to evaluate the extent of transformation towards their preferred work style.
Semi-structured interviews were employed, focusing on empathizing with the meaning
of the participants’ experiences.

3 Results

Participants of the study have experienced the nuances of remote work trips, as they had
to experience work practices from a different environment. The dimension of nuance
combined the feeling of imbalance about experiencing work from a vacation space and
the difference from a vacation. These feelings demonstrate that participants did not
perceive remote work travel as a vacation experience. Digital nomad literature suggests
that digital nomads do not perceive themselves as tourists [2, 10]. While digital nomads
are not tourists, employed workers that combine work and vacation also do not fall into
the categorization of tourists as they are not vacationers.

The mix of vacation and work mode is new for the majority of employed workers.
A sense of confusion due to cognitive disequilibrium of customary division of work and
vacation spaces was found in some of the experiences. Participant 1 reported that he felt
imbalanced about experiencing work from a vacation space,

I do not know. It felt weird. A bit work and not work. I was the first in my team to
do that. To use the one-month policy. When I was on a call with them, they were “Oh,
where are you now?” - “I am in Bali”. People were like “Wow”, as I was showing them
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that I am in the resort here. They were happy for me. But it felt so weird. I am not even
at work. It was imbalanced.

Remote knowledge workers that act as early adopters of travelling while working
remotely movement evidently have mixed feelings about blending work and leisure in
traditionally vacation settings. The vacations environment would prevent participant 4
from feeling motivated, as she reflected, that “In Thailand it feels that no one is working,
everyone is so relaxed. I start thinking different things and get in the zone where I walk
around and cannot figure what to do (work)”. The opposite feeling of work interfering
with leisure was reported by participant 6, “I am out cycling on a mountain somewhere
in Spain, I am not relaxed and my mind thinks ‘Oh, that deployment could work slightly
better if I would just tweak that system a little bit differently’”.

Work and leisure are perceived as separated life domains in contemporary society
[11]. Issues with work-life were observed in working from home literature [12], free-
lancers [13], corporate work [14]. Certainly, vacation environments havemore novel and
leisure attributes, but digital nomads advance in managing the boundaries between work
and life [15]. Acceptance of lifestyle and treating work as serious leisure are among the
elements that help digital nomads to blur the boundaries and embrace travelling lifestyle
[3]. While travelling is just an occasional arrangement for hybrid digital nomads and
they do not belong to a wide online community of digital nomads, they might go through
their own learning curve.

After returning home, participants not only experienced a mix of emotions but also
developed a heightened awareness of their preferred work style for productivity. One
participant expressed the need for an office environment, stating, “It was great to travel,
but I do need an office to feel productive. My coffee and people around.“ On the other
hand, some participants felt a strong attachment to the new work environment, with
statements like, “I love my work, I love what I do, and I can focus anywhere,” or “Believe
it or not, but it is my most productive environment (by the pool).“ These reflections were
embraced by the participants as positive self-discoveries facilitated by their novel remote
work trip experiences.

4 Conclusion

The dimension of self-awareness at work reflected a range of feelings in regard to work
arrangements in a new place. Some felt balanced, some felt healthier, and some felt a
lack of motivation. Overall this experience made participants more aware of their work
style preferences by showing them the other way of doing things. It is fair to suggest that
remote work trip experiences transform the idea of work practices for participants. The
transformative power of travel is a recognised phenomenon in tourism [16]. Meanwhile,
digital nomadism as a lifestyle goes beyond individual transformations and is strongly
connected with revolutionary changes in the norms of society. However, remote work
trips did not evident the feeling of a fundamental change in the minds of participants in
regards to life values overall.

This study provides an outlook on the growing lifestylemobility of employed knowl-
edge workers that got facilitated after the COVID-19 pandemic restrictions. Arguably
this trend will remain due to a high demand of flexibility from the employee’s side.
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Nevertheless, the degree of development of the phenomenon may be different in a time
of crisis, due to more expensive travel and increased power of employers’ preferences
in organizations. However, this study suggests that enabling employees to engage in
remote work trips goes beyond simply increasing perceived employment benefits. It is
an experience that allows employees to develop their awareness of productivity, which
can ultimately benefit the enterprise as well.
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Abstract. Content-based restaurant recommender systems use features
such as cuisine type, price range, and location to suggest dining options
to users. Current research explores ways to improve their effectiveness. In
this work, we explore different ideas on how to build a recommender sys-
tem. We explore TF-IDF as a baseline and the state-of-the-art model
SBERT. These ideas are tested on a real-world data-set of a digital
restaurant guide. Evaluation involves both qualitative assessment by a
domain expert and quantitative analysis. The results show that, with
proper preprocessing, TF-IDF can achieve similar scores to SBERT and,
depending on the scenario, even better results. However, SBERT still
provides more novel recommendations than TF-IDF. Depending on the
scenario, both models can be used to generate meaningful restaurant rec-
ommendations. However, more implicit aspects like a restaurant’s atmo-
sphere can hardly be captured by these models.

Keywords: content-based restaurant recommender systems ·
domain-expert interview · real-world data-set

1 Introduction

The food and dining industry has been revolutionized by the internet, provid-
ing customers with a wealth of information and tools to enhance their dining
experiences [6]. The rise of social media, food blogs, and review websites has
empowered customers to share their opinions and experiences with a vast online
community, while also allowing restaurants to showcase their menus and services
to a broader audience. The primary goal of this paper is to introduce and demon-
strate the efficacy of a content-based recommender system (RS) for restaurants
that harnesses textual data, while notably omitting the need for user-specific
information. We leverage a compiled list in the German language of more than
6000 restaurants, bars and cafés in Austria grouped by categories from Falter
Verlagsgesellschaft m.b.H.1 (Falter) for their column “WIEN, WIE ES ISST”2.

1 https://www.falter.at/https://www.falterverlag.at.
2 https://www.falter.at/lokalfuehrer.
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This digital guide is well established and is utilized by both residents and tourists.
Relevant research has explored various approaches to restaurant RS. Gupta et al.
[5] leverage a user’s geolocation and visit history to recommend similar restau-
rants, while another approach [1] involves sentiment analysis of user reviews to
derive food preferences for personalized suggestions. Additionally, user-entered
favorite amenities can be used to recommend restaurants based on their offerings
[4], and restaurant descriptions and photos can be combined with user data to
create a hybrid recommendation system [2]. These diverse strategies showcase
the versatility of RSs for enhancing restaurant recommendations. In this work,
we highlight the importance of domain expert interviews for revealing crucial
aspects that need to be incorporated into a content-based RS which can com-
pensate for the lack of user reviews. Additionally, we demonstrate that baseline
approaches can yield comparable, and sometimes even better, results in specific
cases compared to state-of-the-art models.

1.1 Example of Falter’s Recommendations

Falter’s restaurant guide3 lists restaurants by providing a description, metadata,
as well as different tags to group restaurants by predefined properties, e.g., if a
restaurant review is available or not (see example restaurant “Das Bootshaus”4).
The restaurant recommender system currently in place works solely in a similar
rule-based way by filtering tags and location. The problem with this basic app-
roach becomes apparent when we see that “Das Bootshaus” offers seafood as a
specialty, which is not indicated in the tags. There is thus a need for a recom-
mender system that can utilize the restaurant’s text to provide more meaningful
recommendations.

2 Method

TF-IDF is used as a baseline method for textual recommendations. Reimers
et al. [7] highlight in their work that Sentence-BERT (SBERT) can outperform
previous approaches within this field. We used the T-Systems Roberta5 model
based on the publication of Reimers et al. [7] supporting both German and
English words. For the evaluation of our text models, we executed qualitative
and quantitative approaches. In the following two paragraphs, the results of both
the TF-IDF and SBERT approaches are outlined. These recommendations are
derived by using the restaurant discussed in Subsect. 1.1 as a reference point.

For the TF-IDF baseline, the text data was run through a preprocessing
pipeline which first removes the prices from the description as they do not provide
any contextual information, then we remove standard German stopwords and
lemmatize the text by using the HannoverTagger lemmatizer [9]. Apart from
3 https://www.falter.at/lokalfuehrer (01 Sep. 2023).
4 https://www.falter.at/lokal/3239/das-bootshaus (01 Sep. 2023).
5 https://huggingface.co/T-Systems-onsite/german-roberta-sentence-transformer-

v2/tree/main (01 Sep. 2023).

https://www.falter.at/lokalfuehrer
https://www.falter.at/lokal/3239/das-bootshaus
https://huggingface.co/T-Systems-onsite/german-roberta-sentence-transformer-v2/tree/main
https://huggingface.co/T-Systems-onsite/german-roberta-sentence-transformer-v2/tree/main
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these standard steps, we had a look at words that are used often in descriptions
but do not provide meaningful information. Such words can be the German words
for “Kitchen”, “Dish”, “Air Conditioning”, “Sidewalk tables” (Schanigarten) etc.
This was an important step that greatly improved the recommendations since
it removes unnecessary noise from the data. The top-5 recommendations using
cosine similarity are Ufertaverne, Pizzeria Adamo, Neuzeit, Gästhaus Käpt’n
Otto, and Cafe Restaurant Denito.

SBERT is our state-of-the-art model of choice. The self-attention mechanism
of the BERT architecture [3,8] allows for improved performance and understand-
ing of context, which in turn produces more novel recommendations when com-
pared to the baseline. For this model, we decided to feed the text as-is (without
preprocessing) as the preprocessing steps used for the baseline seemed to worsen
the performance. The top-5 recommendations are Landtmann’s Jausen Station,
Mühlwasser Platz’l, Klyo, Zur Alten Kaisermühle, and propeller.

The novelty lies in the fact that SBERT was able to recommend restaurants
that are near the Danube, like the restaurant from our example (see Subsect. 1.1),
while also recommending restaurants from the same franchise like Landtmann’s
Jausen Station. This is a distinction which could not be achieved by simple word
frequency calculation from our baseline. Further insights for both recommenders
will be discussed in Sect. 3.

2.1 Evaluation

Quantitative Evaluation. We consider only 2300 restaurants with an existing
kitchen in their given tags, meaning that not all venues have a food specialty (i.e.
Viennese, Chinese etc.). We used the three biggest kitchen types and their sub-
types: the Italian kitchen, Asian together with its subtypes Japanese, Chinese,
Korean, Thai, Vietnamese; and lastly the Viennese kitchen. For the Viennese
kitchen, we also include Austrian, Tyrolean, and Styrian cuisines as subtypes.
While it might seem counter-intuitive to categorize Austrian cuisine as a sub-
type of Viennese, this was simply done for practicality purposes, since more
restaurants have the tag Viennese rather than Austrian. All these listed cuisines
cover more than 70% of all restaurants that have a kitchen attribute. To demon-
strate the performance with restaurants from smaller kitchen groups, we chose
the Indian kitchen. The evaluation metric used is the hit rate which is defined
as the total number of recommendations (from a top-10 recommendation list)
with the same kitchen type (or subtype) as the given restaurant divided by the
total number of recommendations (ten).

Qualitative Evaluation (Domain Expert Interview). The qualitative evaluation
was done in the form of an interview with the help of an expert from Falter.
For the interview, we divided the restaurants into three categories: Restaurants
with a given kitchen attribute; Restaurants with a focus on certain food but no
specified kitchen tag in the data-set; Restaurants with no particular focus on
any food and no specified kitchen tag in the data-set. For each of the first two
categories we chose two restaurants and for the last category only one restaurant,
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for which recommendations were generated. For each of these restaurants, we
had one top-5 list from TF-IDF and one from SBERT leading to a total of
50 recommendations. The interviewee did not know which model generated the
recommendations until the interview had concluded and they were asked to rate
the recommendations and give feedback based on their opinion.

3 Results

Table 1 shows the quantitative results from the hit rate metric. We observe TF-
IDF outperforms its counterpart on Italian and Asian kitchens but greatly under-
performs when it comes to the Viennese kitchen. A possible explanation for this
could be the use of more common words for the first two cases (Italian: pizza,
pasta etc.) (Asian: sushi, maki, bento etc.) whereas for the Viennese case, it
could only be characterised by the adjective “Viennese” and less common food
names giving it a lower similarity score for TF-IDF. SBERT however picks up
semantic similarities and thus performs better in this case. When looking at the
hit rate for Indian kitchen, we see a significant drop in accuracy. This could be
due to the low number of Indian cuisine restaurants, which comprise only 78 out
of 2300 restaurants with an existing kitchen attribute.

Table 1. Hit Rate of TF-IDF and SBERT

Kitchen TF-IDF SBERT

Italian 84.05% 81.35%

Asian 84.84% 77.66%

Viennese 68.20% 80.53%

Indian 49.49% 42.95%

Average 71.65% 70.62%

From the conducted domain expert interview we had the following qualita-
tive key findings: TF-IDF tends to provide less diverse suggestions compared
to SBERT due to SBERT’s contextual understanding. While TF-IDF performs
better when specific kitchen attributes are given, SBERT excels in general cases
and offers more novel recommendations (see example from Sect. 2). Restaurant
ratings are context-dependent, as a restaurant may receive a lower rating when
surrounded by better suggestions. Additionally, the atmosphere of a restaurant
significantly influences ratings, even when restaurant descriptions are similar.
The previous point is very important as it can lead to recommendations from TF-
IDF to perform worse than the ones from SBERT even if TF-IDF can find places
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that offer similar food but not the same atmosphere, which SBERT seems to per-
form better at. Lastly, the importance of considering price range and location in
recommendations is emphasized, with the suggestion to recommend restaurants
with similar price ranges.

4 Conclusion

In this work, we showed that baseline RS such as TF-IDF can outperform state-
of-the art algorithms in special cases, whereas state-of-the-art algorithms offer
more novel recommendations by using contextual understanding to their advan-
tage. This leads to the practical advantage of cheaper and faster integration
into the system architecture of an already running platform. Furthermore, we
showed that domain expert interviews provide crucial insight to improve domain-
dependent RS. During the interview, the expert highlighted the importance of
grasping the atmosphere of a restaurant, which is not a metric that can be cal-
culated out of the box. Especially, the knowledge gained during the qualitative
evaluation leads to future work. Latent features, such as the atmosphere of a
restaurant, should be incorporated into modern state-of-the-art restaurant rec-
ommender systems. In addition, the next step would be to conduct a user study
to compare their perception and needs with the domain expert. Furthermore, the
use of generative AI could be beneficial for improving recommendations within
this domain.
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Abstract. The study employs a qualitative researchmethodology, involving inter-
views with experts and hoteliers to explore their understanding and adoption of
artificial intelligence (AI) in the hospitality industry. The interviews focused on
the participants’ perception of IT adoption, the benefits and challenges of adopt-
ing AI technologies, and the factors influencing AI adoption. The data analysis
was carried out with deductive coding following the literature review and inter-
preted using the Technology-Organization-Environment (TOE) framework. This
framework helped classify the factors influencing AI adoption into technological,
organizational, and environmental factors. The study reveals a mismatch between
experts and hoteliers’ understanding of AI and indicates a need for a comprehen-
sive and targeted approach to educating hoteliers about AI’s benefits, challenges,
strategic and operational implications, and providing a clear roadmap for its inte-
gration into existing systems and processes. This study underscores the critical
gap in the industry’s ability to fully leverage available technologies without exter-
nal assistance and the necessity to bridge this gap to facilitate AI adoption in the
hospitality sector.

Keywords: Artificial Intelligence (AI) · Hospitality Industry · Digital
Transformation · Technology Adoption · Small and Medium-sized Hotel
Enterprises

1 Introduction

The hospitality industry has been slow to adopt artificial intelligence (AI) and digi-
tal technologies [1–3] despite their potential to revolutionize the sector by improving
operational efficiency, enhancing customer experiences, and enabling strategic decision-
making. This reluctance is particularly pronounced among small andmedium-sized hotel
enterprises (SMEs), which have been identified as late adopters of digital technology
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solutions [4, 5]. The COVID-19 pandemic accelerated the digital transformation of var-
ious aspects of the hospitality sector, from hotel websites and mobile applications to
customer relationship management (CRM) systems and AI applications [2, 6]. How-
ever, despite this progress, the industry’s interest in AI technologies remains relatively
low, with a small percentage of companies actively using them [3, 6, 7]. Several fac-
tors contribute to the slow adoption rate of AI in the hospitality sector, including a lack
of knowledge and understanding of AI’s real benefits, insufficient human and financial
resources, and the desire to maintain a human element in hotel operations [4, 5]. These
challenges highlight the need for a more comprehensive approach to understanding the
benefits and challenges of AI adoption. This approach should encompass not only the
technological aspects but also the strategic, operational, and financial implications of
AI integration. A thorough understanding of these factors is crucial for the successful
integration and utilization of AI technologies in the hospitality industry. This study aims
to illuminate these issues by examining the perceptions and attitudes of both experts and
hoteliers towards AI adoption in the hospitality sector.

2 Literature Review

The term “Artificial Intelligence” officially appeared in 1956 at the Dartmouth College
Conference where John McCarthy proposed the following definition [8]:

“AI is a multidisciplinary technology, which has the ability to integrate cognition,
machine learning, emotion recognition, human-machine interaction, data storage,
and decision making.”

As determined in the definition above, AI is multidisciplinary and includes scientific
domains such as machine learning, text and speech synthesis, natural language process-
ing, computer vision, planning, robotics and expert systems [9]. Most AI applications
are built on the basis of machine learning, thus using different algorithms and methods
to obtain the best results in the different scientific domains mentioned above [9]. AI
can be divided into two categories: weak AI and strong AI. Weak AI focuses on per-
forming specific tasks, such as voice control of virtual assistants like Apple’s Siri or
Amazon’s Alexa. Strong AI is said to be capable of performing all the tasks that humans
are capable of. However, despite significant advances in the field, strong AI is currently
only a theory and its realisation remains hypothetical [10]. Nevertheless, thanks to the
relatively advanced maturity of technical conditions, AI is currently undergoing rapid
development and is being applied in many fields [11], as it is now capable of efficiently
solving real-world problems and generating economic benefits.

2.1 Artificial Intelligence and the Travel Field

In June 2017, McKinsey Global Institute published a working paper presenting the
level of adoption of AI in various industrial sectors, the common characteristics of
companies that have adopted this technology faster, as well as the future demand for
AI [1]. According to this paper, the level of adoption of AI in Travel and Tourism
was low, as well as their digital maturity. Digital maturity is one of the six common



Artificial Intelligence and Hospitality 249

characteristics of AI early adopters: several studies have demonstrated the beneficial
impact of digital technologies on business operations and performance, as well as on
customer and employee satisfaction, thereby contributing to customer loyalty [12]. In
addition, digital transformation enables companies to grow their business and transform
their business models [12].

The hospitality sector has also shown some reluctance to integrate and use digital
technologies, and hotel SMEs were considered late adopters of digital technology solu-
tions [2, 4, 12]. The study by Calvino et al. [13] analysing data from 2001–2003 and
2013–2015 shows that the digital intensity of sectors varies. The study examined various
factors such as the technological components of digitisation, the human capital required
and the technological impact on online sales. The result reveals that accommodation
and catering activities are considered to have low digital intensity. However, digitali-
sation is now playing an important role in the hotel sector. For example, according to
a quantitative study [12] of 110 small and medium-sized hotels (2–3 stars) in Poland,
digitalisation has a significantly positive effect on hotel performance, growth and mar-
ket performance. In addition, digitalisation plays an intermediary role in the impact of
entrepreneurial behaviour on performance. In particular, digitalisation is a determining
factor in the impact of proactivity on business growth and in the impact of innovation on
market performance. The COVID-19 pandemic has accelerated the digital transforma-
tion of the hotel sector, particularly in the areas of websites, mobile applications, social
networks, advanced software such as CRM, and AI [2]. Despite progress in digitisation,
a study by Telekom and Techconsult in Germany [6] found that the level of digitisation
has not changed significantly compared to 2020.Websites have become crucial for infor-
mation, direct bookings and brand awareness. Digital solutions have enabled contactless
check-in, bill payment and access to hotel information and services [2]. Social networks,
chatbots and conversation centralisation applications have facilitated direct communica-
tion with customers, resulting in operational savings and improved loyalty. CRM is now
essential for building lasting relationships and driving innovation. Ivanov [14] empha-
sises that AI and automation will bring significant changes, which require preparation
from both managers and employees. Companies need to assess the costs and benefits
of these technologies, provide the necessary training and overcome the knowledge gap,
which is a major challenge for hotel SMEs in identifying opportunities to adopt digital
technologies [4]. However, according to Telekom Deutschland & Techconsult [6] the
hotel industry’s interest in AI technologies is lagging behind. According to the study,
54% of companies consider AI applications to be relevant to their business. Of these
companies, 7% are already using them, mainly for text (24%) and speech (16%) process-
ing, while 21% have concrete plans to introduce AI-based technologies. Nevertheless,
it is imperative for employees to be proactive in improving their skills, as the willing-
ness to use technology in the hospitality and tourism sector is influenced by individual
characteristics. As the study by Ciftci, Berezina & Kang [15] shows, the propensity to
use technology is associated with personal characteristics such as innovativeness, which
defines an individual’s openness to new ideas and ability tomake independent innovation
decisions without relying on the experience of others.
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2.2 Artificial Intelligence in the Hospitality Sector

The use of AI technologies in hotels, as detailed in a study by Nam & al. [3], was
primarily informed by interviews with senior hotel asset managers overseeing more
than 40 hotels in Dubai. The adoption of these technologies was aimed at improving
customer experience, reducing costs, increasing revenue, personalising customer service
and increasing productivity. The findings of this study identified 11 factors influencing
the adoption of AI in the hotel sector and categorized AI applications into four groups
based on their types and characteristics. Bulchand-Gidumal [16] categorised the impact
of AI into two main areas: operations and marketing. Operationally, AI enables the
automation and customisation of various hotel processes, such as room and resource
allocation, preventative management, inventory optimisation and energy management.
On themarketing front,AI improves forecasting,CRMsystems and intelligentmarketing
strategies, including dynamic pricing, personalised services and experiences, predictive
analytics and real-time offers. Additionnaly, according to Tuomi [17], generative AI for
SMEs in the hospitality and tourism industry can offer an increased autonomy and more
internal control over their creative initiatives in generating contents for social media,
facilitating in-house project management. Nonetheless, according to one of the latest
report from Skift and AWS [18], the use of data, automation, and AI has the potential
to humanize hospitality both on the customer facing and operations side braking down
departmental silos.

3 Research Objectives and Methodology

The hospitality sector appears to be a suitable and promising domain for the integration
of AI, yet its adoption in the industry is notably lagging [2]. To understand the under-
lying reasons for this discrepancy and to develop a critical perspective, this research
involves two sets of interviews designed to illuminate the key issues at hand. Addition-
ally, this study aims to bridge the gap between technology companies and hoteliers by
identifying common ground that could facilitate the adoption of AI. By fostering a better
understanding and collaboration between these two key stakeholders, it is hoped that the
barriers to AI adoption in the hospitality sector can be overcome, ultimately leading to
enhanced operational efficiency, customer satisfaction, and overall competitiveness in
the industry. In order to reach this aim, hospitality technology consultants and hoteliers
have been interviewed to tackle the following research objectives: (i) from the experts’
point of view, the research aims at understanding the view on hotels’ adoption on AI,
the reason why adoption would be recommended and the main obstacles; (ii) from hote-
liers’ point of view, the research aims at understanding the importance of AI for hotels’
operations and what are the factors facilitating adoption.

3.1 Data Collection

80 interview requests were sent, mostly via LinkedIn.com, using purposive and snowball
sampling resulting in 7 positive responses from hotel managers in Switzerland and
6 positive responses from experts in the field of AI (Austria, Germany, Switzerland,
France, Spain). The description of the participants is presented in the tables below.
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Table 1. Description of experts interviewed

Role/Position Product/Experience

E1 CEO Platform that integrates communications
between hotels and customers from various
sources and applications, and can respond
through instant messaging (ChatBot)

E2 Senior Customer Success Manager Real-time revenue management system

E3 Director of Client Services and Customer
Success

Real-time revenue management system

E4 CTO Customer relationship and hotel operations
platform (CRM, GuestApp, messaging,
operations)

E5 Consultant Consultant in the hotel/technology industry
(21 years of experience in technical,
commercial, marketing, consulting, and
business leadership roles)

E6 Co-Founder AI based guest experience management
solutions for hotels

Table 1 presents the experts who agreed in taking part to the study; while Table 2
presents the hospitality companies involved. In order to ensure that hotel managers had
relevant experience with AI, all interviews started with a soft assessment of the hoteliers’
understanding of AI and a brief discussion of the AI solutions used in their respective
properties. All the interviews tool place between March 2023 and June 2023.

Table 2. Description of accommodations

# Accommodation
type

Location Hotel type Star-level Number of
staff

Number
of rooms

Independent AI
usage

H1 Hotel City Business/Seminar 5 ~70 60 Yes No

H2 Small group of
hotels

Multiple
locations

Depends on hotel Luxury
segment

1400
permanent
staff
(~1800 in
season)

From 14
to 200

No Yes

H3 Tourist residence
(apartment hotel)

Mountain Leisure 3 4 85 No No

H4 Hotel Mountain Leisure 3 9 60 Yes No

H5 Hotel City Business 4 ~30 136 No Yes

H6 Hotel City Business/Leisure 3 ~35 71 Yes No

H7 Tourist residence Mountain Leisure – ~8 200 Yes No



252 A. Khlusevich et al.

3.2 Data Analysis

The analysis of the data was conducted using deductive coding, which was informed
by the literature review. The analysis of the interviews was conducted using MAXQDA
2022 software, significantly enhancing the coding of text segments and their hierarchi-
cal organization. The results were categorized and interpreted using the Technology-
Organization-Environment (TOE) framework. The TOE framework identifies three
categories of factors that influence a company’s ability and decision to adopt new
technologies [3].

• Technological factors refer to all factors, both internal and external, that are relevant
to the business. Internal factors include technologies that are already adopted by the
business, and external factors include technologies that are available on the market
[19]. This therefore allows us to consider and understand how the characteristics of
the technology already adopted may impact on the adoption of new technologies.

• Organizational factors includeorganizational characteristics and available resources
that can impact the adoption of new technologies. SMEs often lack the financial
and human resources that can facilitate the adoption process. Financial, technical,
and human resources are the key factors when we talk about the adoption of new
technologies by SMEs and hotels. They refer to the availability of all these resources
for use in integrating new technologies into business processes.

• Environmental factors refer to external elements that impact the company’s business
activities such as industry, competitors, customers, as well as the legal context, and
which influence the decision to adopt new technologies. Competitive pressure has
been extensively studied as a characteristic that has an impact on the adoption of new
technologies, particularly in the hotel sector [3].

4 Results and Discussions

4.1 Expert Interviews

Initially – as a warm up question - the interviewees were asked about their perception of
IT andAI adoption in small andmedium-sized hotel enterprises (SMEs). Several respon-
dents noted that that COVID-19 pandemic accelerated technology adoption especially
for tools related to guest safety and compliance with new health requirements; however,
hoteliers are increasingly aware of technology’s importance and understand that they
can’t do without it as E5 maintains: “Today’s hoteliers are well aware that they can’t do
without technology. […] Technology has become an inescapable subject for them, they
may vary in their degree of adoption, but all of them have understood that they have no
choice”.

Hotel groups and chains are generally more inclined to adopt technology, however
E4 explained that high-end independent hotels, driven by a commitment to exceptional
guest experiences, are often leaders in technology adoption, while, perceptions of AI
adoption among SME hotels also vary based on owners, managers, and generations as
described by E6: “If you’re considering small and medium-sized hotels, it depends a
little bit on the owner and the manager. There’s also likely to be a generational difference
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in their approach. […] the younger generation recognizes the value of the data, but they
struggle with managing it effectively because it’s dispersed across multiple systems”.

The hotel sector faces challenges like fragmented technologies, hoteliers’ lack of
knowledge about market-available solutions, and integration of diverse data sources. E1,
E2, E3 and E6 affirmed that many hotels store data in silos, hindering communication,
global data analysis, and the use of outdated software like PMS because as E1maintains:
“[in the hotel business] digitalization is not at the center of hoteliers’ concern […] you
do not have specific training and the only way to get new technology is trade show or
consultants”.

Advantages of Adopting AI Technologies in the Hotel Industry. The experts were
asked about the benefits that small and medium-sized hotels could gain from adopting
advanced technologies like AI. Here are the key points from their responses:

• Replacement of Repetitive Tasks. Experts E1, E2, E3, E4, E5 and E6 noted that
AI technologies can reduce time spent on repetitive tasks, particularly administrative
ones that consume time without adding value. This reduction allows hotel owners and
staff to focus on more important tasks. Additionally, AI-based technologies enable
hotels to handle huge amounts of data within a short timeframe, to remain competitive
and react more quickly to market changes;

• Operational Efficiency in Marketing and Maintenance. AI can enhance operational
efficiency by automating tasks such as marketing and predictive maintenance (E1,
E2, E3, E4 and E6). AI techniques help personalize offers and rates based on user
behavior on hotel websites, optimizing revenue streams (E1, E2). The creation of
unified customer profiles means that communication can be based not only on cus-
tomer profiles (E1, E3 E4, E6), but also on the most appropriate pricing policy. As a
result, AI-powered RevenueManagement Systems (RMS) can offer accurate demand
forecasts, assist in setting optimal pricing strategies, and ensure quick reactions to
market changes (E1, E2, E3).

• Customer Experience Personalization: AI enables hotels to better understand cus-
tomer preferences and desires, offering more personalized experiences (E1, E3). AI-
driven communication tools automate interactions, enhancing customer satisfaction
(E3). AI can assist in analyzing data to provide personalized services, improving
overall guest experience and fostering loyalty (E3 and E6).

Factors influencing AI adoption. When asked about the factors influencing the
advantages of AI-based systems, experts mentioned the following one, which have been
classified following the TOE framework:

• Technological Factors. (i) Quality of integration with old – and still working tech-
nologies (e.g. PMS) (E1, E4, E6). This can cause dissatisfaction which could even-
tually lead to a decrease in their collaboration with the system. (ii) Quantity and
quality of data (E1, E3, E5, E6): data plays an essential role for systems based on
artificial intelligence. The number of software applications adopted by a hotel can
have a considerable impact, as they constitute a source of digital data.

• Organizational Factors: (i) Willingness of managers or owners to invest the nec-
essary extra effort (E2, E6): Decision-makers must be willing to invest time and
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resources to reap the medium- and long-term benefits offered by software and ser-
vices, including in ongoing training. (ii)Hotel strategy and goals (E1, E3):Depending
on the customer experience or staff experience hoteliers want to offer, they need to
choose the software that matches the hotel’s expectations. (iii) Hotel typology (E2,
E4, E6): this is an important factor to consider because customers’ expectations may
differ depending on their travel purpose. For example, hotels geared towards business
travel focus more on administrative efficiency than individualisation and may there-
fore be less demanding in terms of content quality. Furthermore, the requirements
of various types of hotels can vary. Therefore, it is important to determine whether
AI models can be adapted to meet specific requirements. (iv) Hotel classification
(E1, E4, E6): according to E1, 5-star hotels prefer to build a relationship with their
customers based on human contact. E6 maintained that personalisation is more sig-
nificant in the luxury segment compared to lower category hotels. (v) Hotel size (E1,
E2, E3, E5): hotel size can affect the benefits of products based on AI technologies.
This is mainly linked to the amount of data held, which can influence the relevance
and accuracy of the recommendations and forecasts generated by the software. The
larger and more visited the hotel, the easier it is to optimise AI technologies. (vi)
Resilience and usability (E1, E3, E6): AI-based software can perform different tasks,
but the interaction is often hybrid and also involves a human factor. So, it’s essential
for employees using a system to have a good understanding of how it works and
how it interacts with other systems. If employees are reluctant to try something new,
implementing this software can be extremely difficult.

• Environmental Factors: (i) Belonging to a group/network (small or large) or inde-
pendent establishment (E2, E6) influences the software’s ability to meet the different
expectations of hotels. Hotels that are part of a group or a network have more stan-
dardised processes, which makes it easier to implement the software. (ii) Number of
direct competitors (E2, E3): the presence of several direct competitors can improve
system performance. This allows a better comparison of prices and a more accurate
adaptation to market conditions. Other mentioned factors can be linked to the envi-
ronment, such as client preferences (E1), AI algorithms (E1), system capacity (E1
and E6), and installation moment (E6), as various establishments have specific needs,
for example, those related to different seasons.

4.2 Hoteliers Interviews

The participants’ understanding of AI varied: H2 and H4 summarize the current under-
standing of AI in the industry in the followingway respectively: “[AI] it’s still something
new […] well, we’ve been talking about it for quite some time, but it doesn’t really affect
our industry at the moment […]”, and then H4: “I don’t know of any other hotels that
have implemented it. Of all the contacts I’ve had through the [Local Hotel Association]
and others, so far none have told me that they use these solutions”.

Most frequently mentioned ideas included (i) personalizing customer experiences,
(ii) communication for commercial purposes (customer profiling, recommendations,
personalized offers), (iii) revenue management in real-time, chatbots and ChatGPT.

Subsequently,H2 andH5mentioned several solutions they are currently using or plan
to integrate. These include an intelligent video surveillance system that records only upon
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motion detection (and also using object search), an energy optimization system, an AI-
driven electrical backup system, predictive maintenance tools, and a table management
system that automatically assigns seating to customers. Surprisingly, the participants did
not perceive these solutions as AI-related, or some participants expressed uncertainty
about the specific technologies used behind them.

However, what become apparent during the conversation was the need of hoteliers to
maintain the ‘human side of the business’ as maintained by H5: “In my opinion, it’s still
important to retain a human element in the hotel business. The human element remains
crucial in this field. […] Customers are often also looking for an exchange with someone
who creates an experience, and not just pure technology […]”.

A significant aspect highlighted by hotel managers is the management and sup-
port associated with the use of external software and IT service providers. Participants
expressed that the quality of support did not always meet their expectations, and some
noted a transition from personalized support to automated systems. Several participants
mentioned that they often had to complete system configurations themselves (H5) or
assume the role of a project manager (H6). Ultimately, multiple participants indicated
that while the hotel industry has access to numerous tools, hotels are not always equipped
to develop, maintain, install, or configure these tools independently. This underscores
a critical gap in the industry’s ability to fully leverage available technologies without
external assistance. When it comes to obstacles, and challenges in adopting AI, par-
ticipants highlighted potential use cases for AI in hotel operations, such as reservation
management, housekeeping planning, waste monitoring, personalized customer inter-
actions, revenue management, and more. The personnel will be freed to do other tasks,
however the current level of knowledge is insufficient, and the actual economic benefit
is not clear: H7: “[…] on the one hand, digitalisation [and AI] would free up our staff’s
time to carry out other tasks”.H2: “[…] in terms of productivity, but not just productivity
in terms of quantity, but also productivity in terms of quality. How many distortions, how
many values we can make up… Yes, a gain in time, a gain in strategy based on more
relevant points, on information that is better analysed, better centralised”. H4: “We
haven’t taken any courses on this [AI]. Personally, I’ve never had any courses, so I don’t
know how it works… Yes, especially in terms of knowledge, and what I could gain from
it, what advantages it could bring”.

Hoteliers also called for a more detailed explanations of AI benefits, seeking advice
and consultation, ensuring data protection, remaining open to new opportunities, finding
reliable partners, and staying updated on evolving technology trends.

TOE factors and AI Adoption. The adoption of AI in hotels is influenced by a vari-
ety of factors including technological ease, client preferences, AI product development,
competition, human and financial resources, company strategy, hotel characteristics, and
accountability considerations. These collectively determine the integration and success
of AI technologies in the hospitality industry. Specifically:

• Technological factors.Benefits include operational efficiency (H1, H2, H3, H6, H7),
improved customer experience (H1, H2, H3, H5, H6), empowered employees (H1,
H2, H6, H7), competitive advantage (H1, H2, H5, H6) and improved overall perfor-
mance (H1, H2, H5, H6, H7). AI achieves this through automation, personalisation
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and strategic insight. Compatibility (H2, H3) and simplicity (H1, H2, H5, H7) are
critical for successful integration.

• Organizational Factors.Challenges in terms of skills, technical knowledge and time
hinder the readiness of human resources (H2, H3, H4, H6, H7). Adequate budgeting
and accurate cost estimation are critical financial factors (H1, H2, H3, H5, H6, H7).
Corporate strategy and management priorities determine the pace of implementation
(H1, H2, H3, H4, H6). Hotel size and type dictate resource availability and require-
ments to be met (H1, H2, H6). In addition, star rating is important in determining
whether or not to implement robotic technologies in luxury hotels, given the impor-
tance of providing customers with personalised service and human interaction (H2).
In addition, H1 mentioned another factor during the interview, which is responsibil-
ity in terms of incorrect chatbot responses. Responsibility should be clearly defined
between the service provider and the hotel.

• Environmental Factors. Different customer expectations drive adoption, with some
prioritising human interaction and others seeking digital convenience (H1, H3, H4,
H5). The development of AI products varies, with potential for different deployments
(H1, H3, H4). Competition may drive uptake, particularly in city hotels (H3, H4, H5),
but is not currently considered a significant factor influencing uptake (H1, H3, H4,
H5, H7). However, it should be considered in relation to supply, higher visibility and
pricing (H5). Other factors such as external support, risks, ethics and trust also play
a role, but are not the key factors to consider when deciding to adopt AI technologies
(H2, H3, H4, H5, H6, H7).

5 Discussion and Conclusions

This research has highlighted the nuanced differences in the understanding ofAI between
experts and hoteliers within the hospitality industry. While the adoption of standardized
technology ismore straightforward for chain hotels, the fragmented nature of the industry
poses significant challenges to the integration of artificial intelligence. It is important to
note that the current discourse on this topic is often framed within the broader context
of digitisation and IT adoption. However, AI in the hospitality sector presents unique
challenges and opportunities that go beyond general IT adoption.

Experts continue to highlight the multiple benefits of AI, ranging from automating
mundane tasks and increasing operational efficiency to refining the guest experience.
However, a deeper dive into our findings reveals that many hoteliers, especially those
from older generations, are not simply reluctant to adopt the technology. Their reluc-
tance stems from a lack of fundamental understanding of the tangible benefits of AI,
which are specific to the hospitality industry. The challenges posed by the digital trans-
formation of tourism, as highlighted in reports [4, 5], parallel the need for a specialised
educational approach tailored to hoteliers. Hoteliers need a detailed understanding of
the value proposition of AI, including its potential ROI, the impact on human resources
and the technological infrastructure required. This education should not be a cursory
overview, but a deep dive into the strategic and operational implications of AI spe-
cific to the hospitality industry. Equally important is the demystification of the costs
associated with AI integration, accompanied by a pragmatic roadmap for integrating
AI into existing frameworks. Humanizing the AI transition: The transition to AI is not
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just a technological change, it’s a human one. Resistance to change, particularly among
older hoteliers, isn’t just about technology - it’s about redefining age-old operational
paradigms. Recognizing this, it is imperative to formulate change management strate-
gies that are holistic. These should not only include training modules, but also address
the innate human resistance to change to ensure a smoother AI integration journey. Forge
collaborative pathways: There’s an undeniable need for technology vendors to be more
than just solution providers - they need to be partners. This research underscores the
critical role of technology providers in understanding the complex challenges hoteliers
face, which require bespoke AI solutions tailored to individual needs. Beyond the initial
integration, ongoing support, training and iterative feedback mechanisms will be critical
to the successful deployment and optimization of AI technologies. The intersection of
AI and hospitality is full of potential, but realising this potential requires a multi-faceted
approach. While the benefits of integrating AI are clear, the challenges, both techno-
logical and human, are significant. To realise the full potential of AI in hospitality, a
harmonised effort that includes targeted education, comprehensive change management
and a symbiotic relationship between technology providers and hoteliers is paramount.
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Abstract. Tourism is a sector that has a substantial economic impact
on countries. With the advancement of technology, personalized solutions
have become essential in the tourism sector. Building a user profile is the
most common method to personalize a system. Personalization in the
travel industry aims to provide travelers with the same level of support
that they would receive from an assistant who knows them best. This can
be achieved by analyzing the traveler’s previous activities, demographic
information, and characteristics as a traveler. Various new technologies
have started to be used in tourism, and one of them is blockchain, which
can be a critical element in the tourism industry in the following years.
Travelers must present their identification at various points through-
out their trip. Blockchain-based identification technology allows users to
go paperless throughout their journey. Digital transactions can enhance
the payment experience for visitors at tourism destinations. Destinations
that offer digital payment services are viewed as smart tourist hotspots
and tend to be more successful in attracting visitors. In this perspective,
we added a digital payment system to our system. In this project, as a
sub-part of the Celtics-Next project, SmarTravel, we planned to develop
the personalized tourism system of the future, in which the customer is
the focus, with three institutions: Setur Tourism Agency, Turkcell Tech-
nology, and Paycell. We hope that our project will set an example of how
payment processes and blockchain-based identification can be integrated
into customer-oriented smart systems.

Keywords: Personalization · Smart Travel · Identification ·
Payment · Blockchain

1 Introduction

Tourism is one of the largest industries in the world, accounting for almost 10%
of global GDP in 2019, according to World Travel and Tourism Council [24]. It
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is a sector that has a substantial economic impact on countries [13]. In recent
years, with the advancement of technology, personalized solutions have become
essential in the tourism sector [8]. Personalization in the travel industry aims to
provide travelers with the same level of support that they would receive from an
assistant who knows them best. This can be achieved by analyzing the traveler’s
previous activities, demographic information, and characteristics as a traveler
[23]. Building a user profile is the most common method to personalize a system
[9]. User profiles have been created mainly by analyzing the items preferred by
the users [3]. This information is then used to create personalized recommenda-
tions for tourists, such as where to travel and stay. Personalized smart tourism
can offer benefits for both tourists and tourism destinations. For tourists, it
can help them to have a more enjoyable and memorable travel experience. For
tourism destinations, it can attract more tourists and increase tourism revenue.

The analysis of user actions enables the configuration of users’ habits, subse-
quently facilitating the construction of a comprehensive user profile [6]. Sellers
employ both implicit and explicit information extraction processes to acquire
knowledge about users based on the known attributes of the items and the
information users provide [7]. Primary data about users can be obtained from
multiple sources, including user information, users’ sales history, and their activ-
ities on the company website.

In recent years, various types of new technologies have started to be used in
tourism, and one of them is blockchain, which can be a critical element in the
tourism industry in the following years [22]. One of the primary advantages of
blockchain technology is its ability to store data securely and transparently [26].
Travelers must present their identification at various points throughout their
trip. Blockchain technology allows users to go paperless throughout their jour-
ney. Additionally, the elimination of identity-based checks for tourists ensures
a smooth and hassle-free experience [2]. Another new technology in tourism is
digital payment, which has been recognized for its potential to enhance the pay-
ment experience for visitors at various destinations [12]. Destinations offering
digital payment services are often perceived as smart tourist hotspots, resulting
in increased visitor attraction [19]. From these perspectives, we added a digital
payment system and blockchain-based identification to our system.

In this project, as a sub-part of the Celtic-Next (C2020/2-3) and TUBITAK
(9220043) project, we planned to achieve three main objectives: 1) Collabo-
rating with Setur Tourism Agency, Turkcell Technology, and Paycell to design
and develop the SmarTravel system, which incorporates digital payment and
blockchain-based identification; 2) To develop a customer-centric personalized
tourism system that utilizes the user’s digital payment history, purchased prod-
uct features, and travel personality; 3) To demonstrate the advantages of inte-
grating blockchain-based identification and payment systems into customer-
oriented smart tourism services. We will analyze user activity logs (views, clicks,
add to cart, purchase) to evaluate the success of this system. We will try to
show that analyzing users’ traveler type, purchasing habits, and features of the
purchased product is crucial in the personalization of tourism-specific systems.
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2 Methodology

The methodology for profiling in tourism applications is a multi-step process
that involves collecting, analyzing, and interpreting data from multiple sources.
The methodology aims to create a comprehensive user profile that can be used to
provide personalized recommendations and improve the user experience through
the collaborative efforts of three distinct companies (Fig. 1).

Fig. 1. Project structure

2.1 Identification

Travel industry increasingly relies on technology and digitization to create a safe
and seamless passenger experience [17]. Passengers today can book their flights
and check-in online, have their boarding passes on their smartphones, go through
automated clearance gates, and even validate their boarding passes electronically
to board planes [10]. As presented in the 2017 report on Digital Borders [21],
enabling a secure, seamless, and personalized journey and incorporating new
technologies into the process will dramatically reshape how the industry and
governments manage the secure cross-border movement of people.

A digital identity that includes biometric and biographic data enables the
traveler to authorize entities in their journey to access selected information about
them to allow for risk-rating, verification, and access. Digital Identity App is a
digital wallet that authenticates the user’s own identity using the credentials that
have been issued. Self-Sovereign Identity (SSI) solution enables people to manage
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all of their digital credentials from the safety of their own phone [18]. A self-
sovereign identity is “owned” by the individual. As an owner, the individual has
access to, can refer to, and share components of this identity at their discretion.
While certain components of the identity are established by issuing authorities
(passport number, bank details), the individual must consent to sharing their
identities and any related data. This is achieved by individuals securely storing
their own identity data on their own personal devices and providing it efficiently
to those who need to validate it without relying on a central repository of identity
data.

Self-sovereign identity systems use blockchains - distributed ledgers - so that
decentralized identifiers can be looked up without involving a central directory.
That allows people to prove things about themselves using decentralized, verifi-
able credentials just as they do offline. They provide a transparent, immutable,
reliable, and auditable way to address the seamless and secure exchange of cryp-
tographic keys. However, smart identity cards can be used for registration and
validation in a secure and confident way instead of an application. These ID
cards involve written personal information on the front and backside, a chip
that stores personal information, and an NFC area on the backside. Figure 2
shows a flow for registration to a system with the information taken from the
card. The first three steps are the same as the registration flow in the Smart
card readers’ verification of the customer’s identity process, and it continues: 1)
Reading personal info from the card after verification, 2) Personal information
is taken from the card inserted into the system.

Fig. 2. SmartCard registration flow

NFC Technologies. There is an NFC area on the backside of ID cards. An
NFC reader can scan the area to receive the information. The information is
used for registration/validation similar to smart card reader processes. The cus-
tomer chooses the identification types (Digital Identity App/ Smart Card Usage)
before registration/verification processes, and which type preferred is asked to
the customer by a dialog box on a system or SMS.

As the ecosystem evolves the number of parties grows, and the number of data
sources, protocols/standards grow exponentially to create new value streams.
The future connected ecosystem must be resilient to interoperability challenges
facing data holders, consumers, and owners. This system will require an eco-
nomical means to connect many organizations, services, and people together to
create value - this will require a number of evolutions of authorization technolo-
gies to support data interoperability, identity interoperability, and local gover-
nance supporting connected communities that travelers will interact with. The
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future state of authorization will have some (but not limited to) of the following
capabilities: 1) Interoperability with legacy and future identity paradigms (Tra-
ditional, federation, and SSI), 2) Ability to govern and interoperate with services
and wallets authorized as agents in the ecosystem, 3) Integration pattern that
supports non-direct, dynamically established connectivity between data holders
and consumers, 4) Interoperability across regions/jurisdictions (locally relevant,
internationally compatible), 5) Aligned to and supporting the internationally
accredited trust frameworks.

Identification data with NFC is not stored in a static database. These data
have been developed to be processed within the system by generating digital
data created within the scope of General Data Protection Regulation (GDPR)
[1]. The requirement for the use of NFC technology is aimed at the efficiency,
accuracy, and speed brought by the technology. For this reason, it is ensured that
the identities can be read quickly and their accuracy is determined. Information
containing personal sensitive data (e.g., blood type and gender) that may be
included in GDPR will be included in the blockchain system given below.

Blockchain. technology ensures the security and integrity of data through
cryptographic techniques. Transactions are grouped into blocks and linked to
previous blocks to form a blockchain. This connection is achieved through cryp-
tographic hash functions that generate unique digital fingerprints for each block.
Changing a block requires recalculating its hash and subsequent blocks, making
it almost impossible to change [25].

The Camenisch-Lysyanskaya signature scheme enables secure and anonymous
authentication. It allows users to prove their qualifications without revealing
their true identity. These signatures securely encrypt identity data and store it
on the blockchain. This method prevents the direct sharing of personal infor-
mation, creating anonymous attributes that are verified against their peers in
the blockchain [20]. Signatures are based on mathematical algorithms and cryp-
tographic protocols and ensure user identity privacy. They offer authentication
and authorization, preventing data breaches and unauthorized access [20]. Using
blockchain and cryptographic methods such as Camenisch-Lysyanskaya signa-
tures, the SmarTravel system provides a secure identification process. Users can
interact with confidence knowing that their data is protected. In Fig. 3, the flow
diagram shows how user information undergoes cryptographic transformation
and how the corresponding signature equivalents are stored on the blockchain.
This allows users to verify their credentials at any time, while preventing infor-
mation from being stolen or copied.

The “Proof of Signature Submission” step is executed by the CL Signatures
system to verify user identity, Fig. 3. “UTVerkey” refers to the Verification Key,
which is part of the user’s unique key pair. If there is a prior connection, the
key is retrieved from the wallet; otherwise, new keys are generated. “keyValue
Digital ID Attributes” contains the requested user credentials, where “key” refers
to attributes such as first name, last name, and ID, while “value” represents the
corresponding values. All this information forms the attributes of the credential.
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Fig. 3. Self-Identification architecture using cryptographic signatures

2.2 Payment

The SmarTravel app transcends traditional payment paradigms by implementing
a digital wallet API. This visionary solution safeguards customers’ card infor-
mation with the utmost precision, simultaneously expediting transactions and
enhancing the user experience. Powered by state-of-the-art card tokenization
techniques, the digital wallet API replaces sensitive card data with impenetrable
tokens. This approach mitigates data breach risks, rendering the tokens unus-
able to malicious actors. With this innovative layer of security, customers can
confidently engage in seamless transactions, their private information shielded
from harm.

The Paycell payment APIs integrate into various platforms (web, mobile
applications) offered by member businesses, providing tourists with a frictionless
payment experience through Paycell-defined mobile payment methods. These
APIs empower member establishments to proficiently manage payment methods
within Paycell, encompassing functionalities such as addition, update, mobile
payment activation, and removal of payment methods. In this framework, mem-
ber establishments ensure payment transactions through Paycell, leveraging Vir-
tual POS information from banks tailored specifically for mobile payment meth-
ods. Furthermore, member businesses can incorporate mobile payment services,
allowing travelers to conveniently make payments that effortlessly sync with their
invoices. The payment process is simplified by selecting a Paycell-defined mobile
payment method. Travelers can input their mobile payment phone number, fol-
lowed by verifying the one-time password (OTP) sent to them. Notably, this
integration design is exclusively dedicated to mobile payment methods, entirely
excluding card-based transactions.

It is imperative to highlight that the functions do not incorporate a cus-
tomer verification flow within their workflows. It is assumed that member estab-
lishments’ applications consistently verify customers through the transmitted



Personalized Smart Travel with Identification and Payment 265

MSISDN (phone number) during the integration process. Transactions encapsu-
lated within the ambit of mobile payment method management include: 1) Pay-
ment Method Inquiry: Enabling the listing of customer mobile payment method
information defined in Paycell; 2) Enabling Mobile Payment: Facilitating the
activation of the mobile payment service for customers.

Transactions facilitated within the domain of mobile payment transactions
encompass: 1) Payment: Seamlessly facilitating customers’ payments by allow-
ing them to enter their mobile payment phone number and verifying the OTP.
This functionality is exclusively tailored to mobile payment methods; 2) Process
Result Inquiry: Empowering the inquiry into the status of executed operations;
3) Cancellation: Enabling the cancellation of mobile payment transactions on
the same day. 4) Refund: Providing the ability to initiate payment cancellations
or partial refunds for mobile payment transactions from the subsequent day
onwards; 5) Reconciliation: Ensuring the synchronization of transaction details
between member establishments and Paycell, aligning quantities and amounts
within the realm of mobile payment transactions.

The integrated SmarTravel and Paycell dataset offers valuable insights into
tourist behavior and spending habits, enabling informed strategic decision-
making. Key features include payment date/time, amount/category, payment
type, location, demographics, and exchange rate/currency. This rich dataset
allows for in-depth analysis of tourist activity, popular categories, payment meth-
ods, regional trends, and demographic-based preferences, making it an essential
tool for understanding the tourism industry.

In the context of the SmarTravel project, an in-depth examination was con-
ducted on the financial data sets collected under the name Paycell. Specifically,
a segmentation study was carried out based on the payment behaviors of the
customers and their levels of activity. The resultant segments obtained through
the analysis are delineated as follows: 1) Highly Active Customers: Individuals
within this segment have conducted more than ten payment transactions per
week. Their transactions primarily consist of daily small-scale amounts and fre-
quent purchasing tendencies. 2) Moderately Active Customers: Users within this
group have engaged in 5 to 10 transactions per week. They exhibit a balanced
payment pattern, encompassing both online and physical store transactions. 3)
Low Activity Customers: Individuals within this segment have executed between
1 to 4 payment transactions per week. Notably, substantial-value purchases or
monthly payments are distinct characteristics of this group. 4) Quiet Customers:
Users within this segment have conducted sporadic transactions every few weeks,
displaying low-frequency activity patterns. 5) Dormant Customers: Individuals
in this group have refrained from any payment transactions within the past
month. They potentially constitute a retrievable customer segment. Listed seg-
mentation outcomes collectively provide an extensive overview of customers’
payment tendencies.

The outcomes derived from our segmentation model provide a foundational
basis for comprehending tourists’ behaviors, preferences, and needs. Utilizing
these results, Paycell possesses the potential to offer more personalized experi-
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ences for tourists, such as personalized marketing campaigns, product and ser-
vice customization, strategic business decisions, and recommendation systems.
In conclusion, the outcomes of the segmentation process are key to providing
tourists with personalized, effective, and memorable experiences. This step is
critical for enhancing tourist satisfaction and optimizing Paycell’s business model
and strategic approach.

Paycell implemented a different payment method called ‘Charge to My
Invoice,’ enabling users to charge the cost of their desired product to their mobile
phone bills. This option diverges among various mobile payment methods, partic-
ularly in permitting customers to opt for a card-independent payment approach.
Lastly, Paycell’s member businesses integrate with all the services within the
payment infrastructure separately. The aim is to enhance this process through
a plugin to achieve further efficiency.

2.3 Profile Card

We create the user’s profile card with two main features: previous activities and
demographic information. Previous activities have the following features:

– Purchasing: Paycell extracts segmentation of the users according to payment
activities.

– Hotel: Setur extracts purchased hotel information of the user from previous
activities, such as hotel type, hotel location, room count, and room type.

– Campaign: Setur extracts the campaign information that the user used.
– Holidays: Setur extracts which public holiday they purchased the hotel and

stayed.

In marketing activities, business units utilize profile cards to send campaigns
to customers. If users frequently make purchases on public holidays, targeted
promotions are sent before these holidays. To retain regular customers, cam-
paigns offer additional incentives on their preferred products. Furthermore, if
users demonstrate specific hotel preferences, the campaign team suggests simi-
lar options from other regions.

The specifications extracted for the hotel were collected under four groups:

1. Hotel Type: Grown-Up, Family Friendly, Disabled Friendly, Pet Friendly, Lux-
ury, Holiday Hotel, Town Hotel

2. Hotel Services: Room Service, Transfer Service, Tour Service, Cleaning
3. Hotel Features: Car Park, Restaurant, Bar, Shopping, TV, Internet, Night

Club, Casino, Aqua Park, Indoor Pool, Public Beach, Outdoor Pool, SPA,
Golf, Riding, Hobby, Adventure Sport, Sport, Activity

4. Hotel Location: Historical Destination, Nature, Seafront, Near the sea

The features extracted for the public holidays include public holiday names
(such as Ramadan), preferences (1: if public holiday preferences exceed 30% of
total purchases), and total count of purchases taken during public holidays. We
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extracted the features for the campaign that include the total count of early
reservation discount usage and special discounts. In addition, Setur adds the
average number of days a person stays, the average number of days in advance
the purchase is made, the date of the last sale, the last check-out date, status
(“Active” if the last release date is within the last two years, otherwise “Passive”),
and frequency information (If the customer makes purchases within an average
of 460 days (≈15 months), it is considered “Frequent”, otherwise it is considered
“Infrequent”. If the customer has a total of one purchase, it is directly labeled as
“Infrequent”.).

2.4 Hybrid Personalization Model

The categorization of customers into distinct types is a crucial aspect of
customer-oriented systems. This is particularly significant in the context of
understanding traveler behaviors, where the classification of travelers in existing
literature is taken into account. Researchers propose that a user’s travel history
can be perceived as a portfolio, which effectively portrays their travel persona
[4,11,16]. Consequently, by examining the characteristics of their travels, it is
possible to gain further insight into a user’s travel behavior [5,14,16].

Based on the works of Park et al. published in 2008 [14] and 2010 [15], twenty
travel personalities were identified, as depicted in Fig. 4. Participants were asked
to select three of the twenty travel personalities listed in Fig. 4 in order to provide
a more comprehensive understanding of their travel preferences and behaviors.

Fig. 4. Travel personality question

We analyzed the user’s purchase history with defining features of items
(hotels). We extracted the features of the hotels from the provided informa-
tion from the hotel owners, as mentioned in Sect. 2.3. We developed a hybrid
model using the nomenclature in the literature and the user’s previous purchase
history. The system will feed and become more accurate as it is used.
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Upon user registration for the application, a questionnaire is presented as
an optional task. Users have the option to solve the questionnaire at any time,
but they can win a discount for solving it, especially the users who have at least
three purchase records. We pick their three most recent and most frequented
sales records. We match the specifications of the hotel the user traveled to with
the travel personalities we obtained from the questionnaire.

The hotel recommendation system takes the user’s traveler type choices and
its matched activities. The system selects the hotels with the relevant activity
under the traveler types from the database; shared activities between traveler
types will have priority. The system ranks the received hotels from most to least
according to the total sales count. The recommendation system presents the top
5 hotels as suggestions to the user based on the latest ranking, as illustrated in
Fig. 5.

Fig. 5. Hotel recommendation example in sliding window

In tourism applications, the systematic collection and analysis of user activity
logs are instrumental in optimizing and evaluating the system. We recorded
product list views, product list clicks, add to cart, and purchase activities (logs)
of users by personalized recommendation. Our application is currently open to a
limited group of users in a closed testing environment. We showed users a total
of 3253 distinct hotels with the personalized recommendation system. Twenty-
six hotels have more than ten thousand views in total. The click-through rate of
these views was measured as 2.3%. In total, the rate of these clicks being added
to the cart was measured as 5%. The purchase rate of the products added to
the cart was measured as 60% in total. While the number of views of the best-
selling hotel list is 25.39% more than the number of views of the recommendation
system, the number of clicks of the recommended hotels is 35.28% more than
the number of clicks of the best-selling hotel list.

The platform of the SmarTravel project is used by all partners communi-
cating via RESTful APIs, as illustrated in Fig. 6. Each partner processes the
confidential information on their local servers and shares only algorithmically
necessary information and algorithm results with other partners via APIs. Simi-
larly, services such as payment infrastructure, user authorization, and customer
segmentation will be used jointly by partners.
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Fig. 6. SmarTravel SuperApp illustration

3 Conclusion and Future Work

Digitalization of identification systems, digital payment, and personalization can
enhance tourist satisfaction and brand loyalty. Gaining insights into tourists’
behaviors and preferences can provide a distinctive competitive advantage in the
increasingly competitive tourism market. The segmentation results attained will
open doors to providing personalized experiences that improve tourists’ experi-
ence in countries. The segments generated from customer purchase history can
serve as a robust foundation for augmenting the efficacy of marketing campaigns,
pinpointing new product and service opportunities, and making informed strate-
gic decisions based on customer preferences. This approach can contribute not
only to short-term sales increases but also to strengthening long-term customer
relationships.

In summary, this methodology revolves around the synergistic efforts of Setur,
Turkcell, and Paycell, whose combined expertise enables us to create a highly cus-
tomized and user-centric tourism application. Through the examination of user
identification, payment history, and personal preferences, we seek to deliver the
most relevant and appealing hotel recommendations to our users. User activity
results showed that the personalized recommendation has a 35% higher click-
through rate than the best-selling hotel listing.
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Abstract. Technologies have changed our world rapidly and have also reshaped
the tourism and hospitality industry. Organizations need to innovate to fulfil their
customers’ changing needs andwishes. Students therefore need to bewell prepared
to enter the changing working field. Since innovation is a must, they need to learn
how to use their creativity to design innovative concepts,making use of technology
and data. This process can be stimulated and guided in a creativity process using
the Smart Hospitality Wheel. This wheel has been developed for education, but
the results in this study show its effectiveness in the industry as well. This paper
introduces the development and use of the Smart HospitalityWheel; a tool to come
upwith innovative ideas at the start of a design process. It stresses the importance of
the use of thewheel in tourism and hospitality to design competitive and innovative
concepts, describes the research method, shows some first results, and explores
contributions and further research. The design and use of the wheel combined
with the unique combination of theory linked to smartness and hospitality, creates
a novel tool to use in the creativity process to design innovative and competitive
concepts for the tourism and hospitality industry.

Keywords: innovation · technology · smart hospitality

1 Introduction

We are living in a smart world characterized by ubiquitous interconnection, intelligence,
and computing, making our lives convenient, comfortable, and informed [1]. Smartness
is the result of increased connectivity and data capabilities by technological advances [2].
It works to reengineer processes and data to support business information exchange and
decision-making and to produce innovative services, products, and procedures ensuring
stakeholder value maximization [3].

In the past decade, the rapid development of technology has also reshaped the tourism
and hospitality industry [3, 4]. Technological innovations are a catalyst for develop-
ments and competitiveness in tourism and hospitality [3]. These firms need to embrace
innovation and adopt the latest technologies to satisfy their customers and differentiate
their products from competitors. After all, consumers want to interact in real time and
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experience more personalized and contextualized services. Therefore, tourism destina-
tions and service providers have already adopted various technologies to enhance the
tourism experience [4]. Additionally, technologies are used by tourism and hospitality
companies, affecting service advantage, value co-creation, employee job satisfaction,
employees’ perception of service cannibalization, and competitiveness [5].

The development of technologies and datawithin the tourism and hospitality industry
has led to the development of Smart Hospitality Concepts (SHCs). SHCs are concepts,
consisting of technology and/or data, that create added value for stakeholders within a
tourism and hospitality ecosystem.

Both industry and educational institutions need to respond to the changing needs and
wishes of organizations and consumers as well as technological developments. Ness [6]
underscored the importance of cultivating students’ creative and innovative skills during
their studies to better prepare them for their future jobs, as they will need to deal with
contemporary demands and disruptions in the world of tourism and hospitality.

This paper introduces the Smart Hospitality Wheel (SHW), a theory-based tool that
enables education and practice to design SHCs to innovate in tourism and hospitality.

2 Smart Hospitality Wheel in Theory

The SHW is a tool to create innovative ideas for SHCs. The development of the SHW
is based on theory on hospitality, customer journey, and business innovation, and has
been tested in a number of practical settings in education and industry. The design of the
wheel and the unique combination of theory linked to smartness and hospitality create a
novel tool to use in the creativity process to design innovative SHCs. The novelty is the
application, in combination with established approaches.

SHW consists of aspects visualized in ‘rings’ that can rotate independently. To create
a concept, each ring is discussed within the team to see what aspect is included in the
SHC. This paper introduces a basic set of rings. However, depending on the context,
rings can be added or removed.

Hospitality Experience. The inner circle, the core, of a SHC is to enhance the
hospitality experienced by its users. Based on Pijls et al. [7], the experience of hospitality
consists of three different factors: inviting, care, and comfort.

Servicescape. A SHC can take place in the physical or virtual world. Hospitality is
shifting to a hybrid service co-creation between tech and touch [8]. Customers can for
example use an app using augmented reality in the physical environment of a location.

Effect.A SHC adds value. Based on Sigala [2], three types of value creators are dis-
tinguished: surprise, facilitate, and connect. SHCs are aimed at balancing the experience
from the guest’s point of view (surprise), creating an efficient and effective concept for the
organization or user (facilitate), and promoting interconnectedness between stakeholders
(connect).

Customer Journey. A visit in a service environment is a journey, consisting of a
series of successive moments, the so-called ‘touchpoints’. In the customer journey the
phases of pre-arrival, arrival, stay, and departure can be discerned [9]. A SHC can be
developed for a particular phase or combinations of phases within the customer journey.
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Business case.A SHCmay start from a particular business perspective. VanWulfen
[10] introduces four routes to a successful new business case. The chosen route depends
on the starting point of the innovation: adopt a certain technology, solve an issue for cus-
tomers, solve an economic issue in the organization, or adopt an idea like an opportunity
found in the market.

Fig. 1. The Smart Hospitality Wheel

3 Smart Hospitality Wheel in Practice

3.1 Procedure, Design and Settings

The SHW can be used both in practice and education. In practice, the wheel has been
used in 12 workshops with about 140 participants in 2022 and 2023: a women’s business
network, a lustrumof the studyTourismManagement (2×), an event of hotel schools (2×
), a business event in tourism and hospitality in National Park Weerribben-Wieden (2×
), a business event in tourism and hospitality in Zwolle (2×), a EuroCHRIE conference
and an educational event (2×). The participants varied in professional background: 20
professionals in the tourism and hospitality business, 60 SME entrepreneurs in tourism
and hospitality, and 60 educators in hospitality and tourism. In education, about 200
bachelor students used thewheelwithin various courses: Smart Tourism (n=100),Minor
Smart Events (n = 30), Hackathon Digital Workshop (n = 30), and Smart Solutions
Semester (n = 40).

Two workshop leaders guided the design process. One was responsible for guiding
the workshop, and the other observed the design process and took notes. Participants
worked in groups of five to eight people. The input was either a current case created by
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the workshop leaders (i.e. staff shortage in restaurants, queues at security at airports)
or a case suggested by the participants. After an introduction of the wheel and case,
participants used a paper version of the wheel to take notes and guide ring by ring both
the design process. At the end of the workshop, all groups presented their idea for a
SHC and explained how the rings of the wheel were used to create the concept. Next, all
participants evaluated the SHW by providing written feedback on the paper version of
the wheel, and verbal feedback written down by workshop leaders and recorded in one
workshop. In some workshops, the online feedback tool mentimeter or padlet was used
to gather feedback. Feedback consisted of the usefulness and added value of the wheel.

3.2 Results

In both practice and education, the SHW appeared as a kickstarter in the process of
designing innovative solutions. Practitioners indicated that the various rings offered
support in making decisions and in getting the added value of hospitality concepts clear
for both customers and the organization. The rings helped create new SHCs, for instance,
a digital onboarding concept for staff in hospitality, an interactive table in restaurants,
and a renewed body scan system for airports. As participants at EuroCHRIE illustrated:
“The wheel was a great tool to bring an idea to life by outlining the key focus areas”,
and “the wheel has facilitated my ability to bring together all different perspectives and
viewpoints”. Entrepreneurs said: “Helpful to start looking from a certain angle” and “it
encourages thinking about problems and solutions”. Educators commented: “Very nice
when you think about the effects, consequences, implementation. For things like that,
it’s very nice to keep going back to the wheel” and “It gives you a lot of grip and sense
of purpose in the beginning. After that, it’s nice for inspiration and check”.

Furthermore, innovation and creativity in departments of large organizations were
stimulated by using the SHW in brainstorming. Particularly SME business representa-
tives tend to have a solution for their issue quite easily, so the use of the wheel helped
them particularly in confirming the choices made. In addition, a logical order in the use
of the rings appeared to depend on the case and personal preferences. A prescribed order
does not seem to be useful. Finally, it was suggested to add other rings, such as a ring
concerning stakeholders or sustainability. The workshop with business representatives
additionally showed that the maximum number of rings should be five.

In education, the SHW helps students kick-start their creativity, make choices in this
process by means of the rings, and finally come up with an innovative SHC. Students
workingwith the SHWindicated that discussing each ring helped them inmaking choices
and keeping their focus on the design of their SHC.

To illustrate, during the EuroCHRIE workshop, a group used the SHW to create a
SHC to reduce long queues at airports. By using the rings (see Fig. 1) one by one they
came upwith ideas to solve this customer issue (ring 5 ‘business case’) using technology.
They proposed an app to reserve a particular timeslot and a smart corridor scanner.When
travelers walk through the corridor, face recognition (passport control), and body and
suitcase scan (security) automatically take place. This facilitates the organization and
customer (rings 3 ‘effect’ and 5 ‘business case’) at arrival and departure at the airport
(rings 2 ‘customer journey’ and4 servicescape’) by reducing queues. Thereby it increases
comfort for travelers (ring 1 ‘hospitality’).
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4 Conclusion and Future Directions

The SHW is of added value for the design process of creating smart hospitality concepts
to boost innovation within the tourism and hospitality business and education. Business
representatives primarily use the SHW to define the aim of innovation and justify design
choices for a SHC. In education, the SHW appeared particularly useful for students to
come up with innovative ideas for SHCs.

Up until now, the focus of the SHW was on the process of designing SHCs, less on
the quality of the outcome itself. For future validation of the SHW, it is recommended to
create a valid and reliable research design to thoroughly test the quality of the designed
SHC; the product, and the role the SHW plays in the design process.

Although in this study the SHW was used in education and industry of tourism and
hospitality, its effectiveness can also be used and further tested in other industries.

References

1. Liu, H., et al.: A review of the smart world. Futur. Gener. Comput. Syst. 96, 678–691 (2019)
2. Sigala, M.: New technologies in tourism: From multi-disciplinary to anti-disciplinary

advances and trajectories. Tour. Manag. Perspect. 25, 151–155 (2018)
3. Buhalis, D.: Technology in tourism-from information communication technologies to

eTourism and smart tourism towards ambient intelligence tourism: a perspective article. Tour.
Rev. 75(1), 267–272 (2020)

4. Buhalis, D., Sinarta, Y.: Real-time co-creation and nowness service: lessons from tourism and
hospitality. J. Travel Tour. Mark. 36(5), 563–582 (2019)

5. Diaz, E., Esteban, Á., Carranza, R., Sánchez-Camacho, C., Martín-Consuegra, D.: How do
affect the infusion of smart technology andmindfulness of tourismSMEs on competitiveness?
In: ENTER22 e-Tourism Conference, pp. 77–81. Springer, Cham (2023). https://doi.org/10.
1007/978-3-031-25752-0_7

6. Ness, I.J.: Mind the gap: creative knowledge processes within interdisciplinary groups in
organizations and higher education. In: Lemmetty, S., Collin, K., Glăveanu, V.P., Forsman, P.
(eds.) Creativity and Learning. PSCC, pp. 195–217. Springer, Cham (2021). https://doi.org/
10.1007/978-3-030-77066-2_9

7. Pijls, R., Groen, B.H., Galetzka, M., Pruyn, A.T.H.: Measuring the experience of hospitality:
Scale development and validation. Int. J. Hosp. Manag. 67, 125–133 (2017)

8. Buhalis, D., O’Connor, P., Leung, R.: Smart hospitality: from smart cities and smart tourism
towards agile business ecosystems in networked destinations. Int. J. Contemp. Hosp. Manag.
35(1), 369–393 (2023)

9. Lemon, K.N., Verhoef, P.C.: Understanding customer experience throughout the customer
journey. J. Mark. 80(6), 69–96 (2016)

10. Van Wulfen, G.: The Innovation Maze: 4 Routes to a Successful New Business Case. Bis
Publishers, Amsterdam (2016)

https://doi.org/10.1007/978-3-031-25752-0_7
https://doi.org/10.1007/978-3-030-77066-2_9


Get Ready for the Future of Tourism and Hospitality 277

Open Access This chapter is licensed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits use, sharing,
adaptation, distribution and reproduction in anymedium or format, as long as you give appropriate
credit to the original author(s) and the source, provide a link to the Creative Commons license and
indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.

http://creativecommons.org/licenses/by/4.0/


Stakeholder Requirements and Governance
for the European Data Space for Tourism

Jason Stienmetz(B) and Yuliya Kolomoyets

Modul University Vienna, Am Kahlenberg, 1, 1190 Vienna, Austria
{jason.stienmetz,yuliya.kolomoyets}@modul.ac.at

Abstract. Data spaces enable public and private actors to connect and exchange
their data assets, creating an environment for product and service innovations.
This applied research provides insights into perceived values, necessary features,
governance and business model requirements for designing the sustainable Euro-
pean Data Space for Tourism (ETDS) from the point of view of the European
tourism experts. A two-round Delphi study revealed a moderate consensus around
ETDS’s data quality control measures, value creation, and key features. In con-
trast, the agreement regarding the governing body or business model was missing.
Hence, no one-size-fit-all solution can meet the needs of all tourism stakeholders.

Keywords: data spaces · European Strategy for Data · Delphi · data sharing

1 Introduction

As a part of the 2020 European Strategy for Data, the European Commission has set into
motion the creation of interoperable domain-specific data spaces that, in the future, will
constitute a common European Data Space and realize the vision for single market for
data within Europe. Given the significant impact of tourism on the European economy,
the development of a European Tourism Data Space (ETDS) is an important part of this
vision. Therefore, preparatory actions for the ETDS (a decentralized ecosystem for the
secure exchange of data and data assets among public and non-public tourism actors and
other industries) are underway. Digital transformation, seamless access to information,
and network effects associated with the ETDS are expected to empower innovation,
ensuring the European tourism industry’s competitiveness in a global data-agile world.

To ensure that the ETDS meets the needs of European tourism stakeholders, this
applied research employs a bottom-up approach to examine tourism experts’ opinions
regarding ETDS’s perceived value, desirable features, governance approaches, and busi-
ness models. Additionally, we explore the incentives for stimulating ETDS participation
among public and private tourism actors.
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2 Theoretical Background

A data space is “an infrastructure that enables data transactions between different data
ecosystem parties based on the governance framework of the data space [1, p.5]. Devel-
opment of a data spacemust balance the technical requirements (e.g., APIs, network pro-
tocols, hardware) with governance approaches (e.g., business, organizational, and oper-
ational agreements, and policies) [1, 2]. The ETDS’ emphasis on data sovereignty and
trust, decentralized architectures, and collaborative data space governance will be fun-
damental for inciting trust among participants, promoting cooperation, innovation, and
fostering the development of new data-informed tourism policies, services and products
that increase sustainability and competitiveness of the European tourism sector.

By maintaining control over their data assets, data space participants may decide
when and what type of data assets to share, and under what terms. The data space
governing body will provide the regulatory framework and guidance for these data
exchanges. Since most public data spaces follow the decentralized multi-actor frame-
work, the literature advocates for collaborative, alliance-based governance [3, 4]. The
development, maintenance, and enforcement of interoperability principles, policies, and
practices, as well as the coordination of the inter-stakeholder interaction is overseen by a
collective body representing key stakeholder groups. In the European data space reality,
the governing body typically consists of the boards (supervisory, advisory boards, and
a council) in charge of the strategic and tactical level decisions, complemented by the
working groups responsible for accession and certification, maintenance of innovations,
technical implementation support, communication, and education [2]. The final compo-
sition of the governance frameworkmust reflect the domain-specific aspects of a sectoral
data space (such as the ETDS) and represent the interests and needs of both public and
private sector actors. Therefore, the ETDS design must ensure a balanced representation
of diverse tourism stakeholders’ needs. This calls for a closer exploration and evaluation
of those key governance features – a task undertaken by this study.

3 Methodology

Amodified, two-roundDelphi studywas conducted from June 5–July 7, 2023, to identify
consensus opinions among European tourism stakeholders about the critical success
factors required for a sustainable ETDS. The sampling frame consisted of 261 tourism
stakeholders of different operational scope (e.g., multinational, national, regional, local),
organizational type (e.g., private enterprises, NGOs,DMOs, research institutes) and size,
who previously declared interest in the research. During the first round of the Delphi
study, tourism stakeholders were presented with open-ended questions soliciting their
opinions about the following themes: 1) value creation, 2) key features of the ETDS,
3) motivations for participation in the ETDS, 4) EDTS governing body, 5) data quality
control measures, and 6) ETDS business models. The expert (n = 77) responses to the
open-ended questions were summarized by the research team into 120 statements. In the
second round of the Delphi survey, the same European tourism experts (n = 55) were
asked to indicate their level of agreement with each statement using five-point Likert
scales. The agreement was used as the criteria for evaluating the Delphi survey results
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following Barnes and Mattson [5], where consensus for an item is indicated by 100
percent agreement among respondents, and majority agreement is characterized by at
least 70 percent.

4 Results

Table 1 presents a summary of the number of unique statements corresponding to each
EDTS governance theme, and the aggregate mean level of agreement for the statements
for each theme. Results show that there was a moderate level of agreement among
the sample of tourism experts with the statements regarding ETDS data quality control
measures, value creation, andkey features.There isweak agreement regarding statements
concerning the governing body of the ETDS, the ideal business models, and how to
incentivize participation in the ETDS.

Table 1. Number of unique statements and agreement per ETDS governance topic.

Theme No. of Statements Aggreg. Mean Aggreg. SD

The ETDS will create value for by… 16 4.38 0.75

Important features of the ETDS should
include…

41 4.23 0.84

The ETDS should motivate
participation by…

15 3.97 1.03

The ETDS should be managed by… 19 3.17 1.16

The ETDS should ensure data quality
by…

10 4.39 0.69

The ideal ETDS business model
should…

19 3.58 1.03

Note: 1 = Strongly Disagree, 5 = Strongly Agree

Table 2 presents the four most agreed upon statements per above presented ETDS
governance theme, as rated by the sample of tourism experts. These statements highlight
the general attitudes, opinions, and priorities of European tourism experts. Importantly,
there is strong evidence of a shared vision for an easy-to-use tourism data space that
fosters data standardization, enables benchmarking, and evidence-baseddecisionmaking

The results also confirm the ETDS’s potential to create value for a variety of tourism
stakeholders.However, accessibility of the data-based solutions (e.g., dashboards, visual-
izations, and analytics) will be crucial for conveying these advantages to broader tourism
audience and engaging them in the data space. Data asset accessibility should be incen-
tivized by ETDS business model(s) and facilitate a variety of transactions between par-
ticipants, including both free and restricted (e.g., paid) access to data. However, results
also indicate only mild agreement as to the ideal business model (freemium access).

Experts agree on the importance of open access data for the purpose of research.
While indicating the need for European-level governance, there was no consensus on if
an existing EU-level entity should be home for the ETDS.
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Table 2. Most agreed upon statements per ETDS governance topic.

Strongly
disagree

Somewhat
disagree

Neither
agree nor
disagree

Somewhat
agree

Strongly
agree

The ETDS will create value for tourism stakeholders and the tourism industry at large by…

fostering collaboration
& knowledge sharing
among tourism
stakeholders

9.6% 15.4% 75.0%

allowing for
European-wide
benchmarking

2.0% 29.4% 68.6%

improving
decision-making and
management

5.8% 26.9% 67.3%

fostering
standardization of data
formats and
methodologies

1.9% 3.8% 28.8% 65.4%

Important features of an effective ETDS should include…

access to up-to-date
data

3.8% 11.5% 84.6%

ease-of-use 23.5% 76.5%

long-term commitment
and support from EU

3.9% 21.6% 74.5%

political neutrality 11.3% 18.9% 69.8%

The ETDS should motivate participation by…

providing dashboards
and data visualizations

1.9% 9.4% 24.5% 64.2%

providing public access
to the data space for
tourism

5.8% 7.7% 32.7% 53.8%

providing license and
policy templates for
data sharing

2.0% 8.2% 40.8% 49.0%

providing a market
analysis for data

1.9% 9.6% 9.6% 30.8% 48.1%

The ETDS should be managed by…

the European Union 2.0% 8.2% 16.3% 38.8% 34.7%

(continued)
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Table 2. (continued)

Strongly
disagree

Somewhat
disagree

Neither
agree nor
disagree

Somewhat
agree

Strongly
agree

the European Travel
Commission

10.4% 2.1% 29.2% 29.2% 29.2%

the Data Spaces
Support Center

6.7% 2.2% 22.2% 40.0% 28.9%

Eurostat 6.3% 6.3% 25.0% 35.4% 27.1%

The ETDS should ensure data quality and promote interoperability by…

maintaining
transparency

15.4% 84.6%

setting data quality
standards, methods, and
guidelines

1.9% 17.0% 81.1%

publishing metadata 10.9% 23.9% 65.2%

utilizing APIs 3.9% 33.3% 62.7%

The ideal ETDS business model should…

provide free data access
for research and
development

5.7% 15.1% 22.6% 56.6%

use a freemium model
where some data are
free, some paid

2.0% 3.9% 17.6% 35.3% 41.2%

offer cost reductions for
organizations that share
their data

2.0% 13.7% 43.1% 41.2%

facilitate data sharing
based on data
exchange/partnership
agreements

6.0% 10.0% 48.0% 36.0%

5 Conclusion and Future Research

This study confirmed tourism stakeholders’ interest in a common European data space
for facilitating data exchange and promoting data-driven tourism solutions. While we
identified potential governance and business models that would meet the diverse needs
of European tourism stakeholders, it is also clear from the analysis that the ETDS is
challenged with finding the ideal combination of solutions to create fair and equitable
opportunities. Future researchwill investigate the ideal governance structure (e.g., private
vs. non-profit) and roles of the ETDS governing body. The Delphi study has identified
numerous potential businessmodel options for the ETDS (including funding and revenue
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generation). However, it is apparent that there is not a one-size-fits-all option that can
meet the needs of all tourism stakeholders. This suggests that in order to achieve adoption
among European tourism stakeholders, the ETDSmust employ a variety of mechanisms
to incentivize and motivate stakeholder participation while ensuring inclusivity for a
variety of tourism stakeholders based on both financial and accessibility by design.
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Abstract. In recent years the ecological impact of Tourism has been more and
more considered, raising the issue of how to ensure higher levels of sustainability.
Especially when it comes to flights, the issue of energy consumption and of explor-
ing strategies to reduce the CO2 footprint of civil aviation has attracted a special
attention, in particular while taking into account the so-called attitude-behavior
gap, which describes major discrepancies between what people say about their
commitment to sustainability and what they actually do when taking decisions.
A possible strategy to address such issues is leveraging on “nudges” while per-
sons are exploring available flights on an online travel agency’s platform (OTA),
ensuring that they are adequately informed and offered good – more sustainable –
alternatives. Based on the current literature and on the analyzed cases, this study
presents a first map of twelve possible types of nudges, organized in four main
categories: CO2 emissions, transportation mode, CO2 compensation, and sustain-
ability efforts.Moreover, it shows their actual, quite limited, presence on tenmajor
OTAs.

Keywords: Sustainable Tourism · OTA · Online Booking · Nudges

1 Introduction

The worldwide increase of carbon dioxide (CO2) emissions goes along with the increase
in global air traffic. Since the 1960s, it came to a seven-fold increase of aviation emissions
[16]. The aviation industry is responsible for 2.5% of the world’s CO2 emissions. If
we take the whole tourism industry into account, it makes up already 8% of global
greenhouse gas emissions [11]. Transportation is one of the significant contributors. An
increase of demand in transportation and tourism does not align with the goal to adjust
the industry to a more sustainable business.

To achieve the goal of reaching a higher consciousness of the environmental impact
of tourism activities, another important aspect needs to be considered. At the same time
as the air traffic and with it the CO2 emissions are increasing, also the number of online
bookings is raising. In 2022 already 68% of all sales in travel and tourism have been
made online with a projection to reach 74% by 2027 [23].

The digital world and the communication of the travel and tourism products play
an important role in influencing people’s travel choices. To get to the point where trav-
elers take conscious decisions towards the environment, all players of the industry are
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needed. The online travel market and online travel agencies (OTAs) are no exception to
it. However, the possible role and actual efforts of OTAs in the sustainability domain are
not yet sufficiently investigated.

The potential of nudging techniques through user interfaces is in the focus of this
research. Nudging is a technique to not patronize the users but guide them in a direction
that helps them to make decisions that are good according to certain criteria (in this
case, for the environment). For people to act more sustainably, we encounter often the
issue of the so-called “attitude-behavior gap”: even though travelers want to contribute
to a greener future, and declare their interest and commitment, their attitude is not
represented in their actions [25]. By combining technology and sustainability in the
context of tourism, a bridge can be built to spread more environmental consciousness
and to overcome the attitude-behavior gap. Green nudges that are integrated in the
flight booking process and in the interface design of OTAs can be used for it. Different
nudging strategies and their current state of implementation by OTAs are introduced in
this research.

2 Literature Review

2.1 eTourism

The advancement of Information and Communication Technologies (ICTs) has resulted
in the accessibility of various products across several geographical regions, at any given
time. It pushed the tourism industry to shift more and more to the online world. Tourists
and businesses adopted the transformation of processes and value chains supported by
ICTs. This development is called eTourism [12], which can be defined as: “the design,
implementation and application of IT and ecommerce solutions in the travel and tourism
industry as well as the analysis of the impact of the respective technical and economic
processes andmarket structures on all the involved actors and especially on the traveler’s
experience” [29]. Increased accessibility, visibility of information and availability of
products are some of the main benefits of the integration of ICTs in the tourism sector
[10].

Travel agencies too, saw that its integration is inevitable for a successful business,
hence online travel agencies have emerged, which serve as a database of travel providers
and simplify the travel research for travelers. Online travel agencies achieve a more
effective promotion and communication of their offers through ICTs while on the other
hand also the travelers are empowered because their efficiency and competencies are
improved by the use of information and booking systems [1]. Online communication is
a crucial element in the sale of tourism products via OTAs, as ICTs are a driver of value
co-creation [14]. Users are enabled to take part in the development of their experience.
Against this background, OTAs have to adapt to the needs of users and try to reach their
attention through digital communication and marketing.

In recent years, research and development in the field of eTourism has more and
more integrated the issue of sustainability, underlying how digital tools and (big) data
as well as physical processes, managerial practices and policies should be orchestrated
in order to support a more sustainable tourism sector and more cautious and responsible
tourism practices [7].
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2.2 Sustainable Tourism

The topic of sustainability is an omnipresent topic both in praxis and in research. In
the tourism research, the first scientific journal related to the topic was published in
1993 under the title “Journal of Sustainable Tourism” and the scientific interest in it
has been growing ever since, exploring its many dimensions, encompassing economic,
social, cultural and environmental sustainability [2], the one which is addressed in this
paper. The online world of the sector is now also more in the focus. However, it is
still a challenge to align the commercial interest of the industry with the principles of
sustainability, not only from a business perspective but also from a traveler’s view. The
attitude behavior gap explains a typical phenomenon in the field, this gap can be best
explained with the example of air travel. Most people are aware of the negative impact
flying has on the environment, but such awareness that something needs to be changed
towards a more sustainable future is not represented in the behavior of many travelers.

Research on how tomake the aviation industrymore sustainable is ongoing.Different
scholars present approaches on how to reach a change. Guimarans et al. [8] for example
places a lot of hope in a more effective air traffic management to avoid additional noise
and greenhouse gas emissions. On the other hand, Qiu et al. [15] and Peeters et al.
[13] do not see the problems of aviation independent of the whole business. Their main
hope lies in the technological progress to avoid a restriction of flights in the future.
The authors see that a step into the direction of more sustainability does not go without
political innovation, financial instruments like taxes on international travel, and a change
in tourism products.

Tiago et al. [24], Font et al. [5] and Tölkes [25] attribute the low number of sus-
tainable tourism bookings not only to the lack of adequate products, but mainly to the
lack of communication about it. They find that especially the research on the online
communication of sustainable tourism products lacks behind.

2.3 Online Communication and Nudging

Online communication serves as a powerful tool for conveying information to customers.
The digital communication sources are perceived as reliable and useful when it is used
as a medium for marketing [17]. Through it, the customers are influenced in their buying
decision. Hernández-Méndez and Muñoz-Leiva [9] find that optimizing the advertising
campaigns of tourism businesses goes best when knowing the effectiveness of differ-
ent online advertising strategies: it is getting more and more important to measure the
effectiveness of web design and integrated advertising strategies.

Digital nudging harnesses this power to influence. Guiding people’s behavior in dig-
ital choice environments with user interface design elements is the definition Schneider
et al. [19] provide for digital nudging. The strategy of nudging is part of the behavioral
economics, it addresses people’s decision-making process [3]. However, they do not
restrict the freedom of choice of the user. Different options get presented in a specific
way, which influences the user to make a decision based on the given alternatives they
have. The user is not able to make neutral decisions anymore because presenting options
is never neutral [19]. Behavioral economics tries to look at the economic decisions of
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individuals by analyzing psychological, cultural, emotional, cognitive and social factors,
and has offered a context within which nudging has been explored [21].

Websites and mobile apps serve as user interfaces, which are typical digital environ-
ments where nudges can be used. To promote more sustainable behavior, green nudges
are designed [3]. Green nudging appears to offer a concrete possibility to overcome
the attitude behavior gap in the sustainability topic: the research on green nudging in
tourism is thus emerging. One of the main nudges that scholars investigate is providing
information about CO2 emissions when it comes to booking flights. Enste & Potthoff
[4] find that the willingness to pay for flights with fewer emissions is higher if a label
shows the flights with the least CO2 emissions and a breakdown intomore sustainable vs.
less-sustainable flights is provided. It helps customers to make choices towards a greener
flight. The authors conclude thatwebsites that sell flights should include a nudge that pro-
motes lower-emission flights in a non-freedom restricting way. Sanguinetti & Amenta
[18] conducted a similar study where they prominently display the emissions of the
flights next to cost, layovers, and airports. They found that participants in their study
had an impressive rate of willingness to pay for lower-emission flights.

Wehrli et al. [27] tested another nudge where the CO2 compensation of a flight is
included in the price of the travel product, while an opt-out instead of an opt-in option is
provided. Also, Weinmann et al. [28] concluded that changing the default to an opt-out
option serves as a nudging technique with big potential.

While emerging, the current research in the field of green nudging in the tourism
and especially aviation industry is however still very limited, in particular, the online
communication ofOTAs and different possible nudges are rarely tackled in research [20].
In this paper, we address this issue, in particular when it comes to the online booking of
flights.

3 Methodology

OTAs play a crucial role in the communication of tourism products. They sell their
products through web interfaces, by which they make their sales revenues [26]. OTAs
are often used as search platforms by users to compare different flights. The platforms
and their interfaces bear a huge potential to include nudges to make people opt for more
sustainable tourism products. To find out about the current state of incorporation of
nudges on the OTAs websites during a flight booking process, a content analysis has
been conducted: information was collected on the presence of green nudging techniques.

Ten different OTAs have been chosen to conduct flight booking simulations. The
selection of the OTAs is based on the statistics “most popular flight search engines
online bookings by brand in Switzerland 2022” [22]. Billig-reise.ch is excluded from
the analysis because the website did not show any results during the period of research
from April to June 2023. The OTAs that were investigated were Booking, Ebookers,
CheapTickets, Expedia, Fluege.de, Lastminute.de, Tripadvisor, Google Flights, Agoda,
Skyscanner.

The investigation on the websites of those ten OTAs has been done on the desktop
website and not via the mobile website or application.

On the 4th and 5th of June 2023, the content analysis was conducted. The simulation
of two flights with the connection Zurich – Amsterdam on the 1st of August 2023 to the
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8th of August 2023 and a long-distance connection Zurich – Bangkok in the same time
period were performed. The flight booking process was executed as a guest user without
logging into the OTAs user accounts. The English version of the website has been used,
and the simulation was done with aMacBook Pro and the Incognito Mode of the Google
Chrome Browser. Notes have been taken on the contents and functionalities that aim to
encourage users to be more sustainable.

A list of categories of nudges has been developed in order to evaluate if they are
present on the interface during the flight booking process through the OTAswebsite. The
category-formation has been done descriptively by considering the current literature on
the topic and cases fromotherOTAs and airline companies [20] aswell as analyzing green
nudges that are used in the web-design of OTAs that focus on sustainable travel like Fly
Green (https://fly.green) or FlyGRN (https://flygrn.com). Additionally, by conducting
flight booking simulations through the websites, each time an element was found, which
was not yet present in the list, the list has been updated, and previously analyzed OTAs
have been re-checked for consistency and completeness. By such recursive process, a
list of twelve types of green nudges has been compiled.

By running the scenarios, notes were taken on the presence of the listed nudges. For
a consistent analysis, the first flight option that was presented to the user on the search
results page was chosen for continuing the process. The simulation stopped at the point
of payment, and no information could be collected about the web design and the possible
appearance of nudges during the payment process and afterward.

The results aim to answer the following research questions:

• Which nudges might be used by OTAs in their online communication in order to
invite users to make more sustainable flight choices?

• Are such nudges extensively adopted in the online communication of OTAs and, if
not, which ones are used and which ones are not?

4 Results

Hereafter, the results are presented as follows: first the list of identified types of nudges,
then how they are actually implemented in the ten studied OTAs’ platforms.

4.1 Towards a Taxonomy of Nudges

In Table 1, twelve types of nudges are listed, which could be integrated into the online
communication of OTAs during the flight booking process. They have been organized
according to four main categories, depending on their focus on (I) CO2 emissions; (II)
Transportation mode; (III) CO2 compensation; and (IV) Sustainability efforts. While
overall such twelve nudges can be considered – at the state of the art – collectively
exhaustive, they are not mutually exclusive: more than one category can appear, and
more than one nudge can be used belonging to the same category, even if this last case
is very uncommon.

While it is not possible here to provide a detailed description of how each of those
twelve nudges can be represented in the user-interface of OTAs, in Fig. 1 we provide just
one example, taken from an OTA with a peculiar focus on sustainability. It represents a

https://fly.green
https://flygrn.com
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Table 1. Identified types of nudges, and their categories.

Type/Category Description

CO2 emissions

1. Carbon emissions Display the carbon emissions of the flights
shown in the search result page

2. Ratio of emissions Indicate the percentage of emissions of a
specific flight compared to the average
emissions of alternative flights on the same
route shown in the search results

3. Emission comparison to everyday
examples

Indicate the ratio of the emissions of a specific
flight compared to the emissions of a more
commonplace CO2-emitting example like the
carbon footprint of a steak or the annual CO2
emissions of a person in Europe. This serves
for a better understanding of the impact of the
emissions of a specific flight

4. Sustainability filter Present a filter function to indicate flights with
lower CO2 emissions than the average on top
of the search results

5.Direct flights at the top Present direct flights to the destination at the
top of the search results, even if the departure
airport changes, to get a direct connection

Transportation mode

6. Alternative transportation mode Show more sustainable transportation
alternatives, like the train for a connection
where possible, on top before displaying the
flight results

7. Train connection to airport Include the train connection to and from the
airport in the ticket price and promote it

CO2 compensation

8. Link to CO2 compensation payment Provide a link to a provider where the user can
offset the carbon emissions of the flight

9. Direct payment Offer the option to pay CO2 compensation
directly in the flight booking process or via the
website

10. Add offsetting to the price Add the CO2 compensation to the ticket price
with the option to deselect the function
(opt-out)

(continued)
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Table 1. (continued)

Type/Category Description

11. Different ticket options Offer different ticket options in addition to
economy, business, or first class, like economy
green, where the CO2 compensation or SAF
(Sustainable Aviation Fuel) is already included

Sustainability efforts

12. Sustainability efforts of airline Present the sustainability efforts of the airlines
of the displayed flights in the search results

nudge under the category “Transportation mode”: Alternative transportation mode. In
this case, the platform suggests to travel by train, putting alternatives by train immediately
above the flight ones (which are not visible in the screenshot). The example is given for
the connection Zurich-Paris but can be applied to any connection where an alternative
transportation mode is available.

Fig. 1. Screenshot of FlyGRN with MacBook Pro via Google Chrome (the logos of the railway
company and of social media channels have been covered in grey).

4.2 Presence Within OTAs Platforms

The results reveal the status quo of the presence of green nudges on the interfaces of
OTAs’ websites during the flight booking process. By evaluating the results, it can be
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concludedwhether,which andhowmanyof the green nudges are used by the ten analyzed
OTAs and, in general, how many of the OTAs engage in green nudging at all.

From all the analyzed twelve nudges, five have been found in this study, and also five
are the analyzed OTAs that engage in the implementation of any form of green nudging.
Figure 2 provides an overview on the results.

Fig. 2. Presence of types of nudges within OTAs’ platforms.

Hereafter a presentation of the results according to individual categories.

CO2 Emissions
Google Flights is the only OTA that presents information about the amount of carbon
emissions that a flight emits. It is displayed prominently next to the information about
the timetable, duration, directness, and price of the flight in the search results page. The
information is given for both short-distance and long-distance flights.

The nudge that is used most often by OTAs is “the ratio of emissions”. Booking.com,
Google Flights, and Skyscanner include it in their web design during the flight booking
process. The ratio is presented as the proportion of CO2 that is released by a specific
flight compared to an average flight on that route. It is interesting thatmoreOTAs indicate
the ratio of emissions than the exact amount of carbon dioxide.

None of the analyzed OTAs is comparing the emissions of the flight to amore day-to-
day example that emits CO2 to create a greater consciousness about the negative impact
of the emissions in the minds of the user choosing the flight. This would help the user
to have a better comparison of the exact amount of emissions that are used for a flight
on a specific route.

Two out of the three OTAs that present the ratio of emissions also include the option
to filter after sustainability, namelyGoogle Flights and Skyscanner. Because they already
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indicate the ratio of emissions, they provide the option to filter for the flights with fewer
emissions than average.

Even though it is common for OTAs to display direct flights at the top of the search
results, none of the OTAs presents it there because it has the lowest CO2 emissions of
all indicated flights, but because it has the “best value”. Therefore, none of the OTAs
explicitly state that the direct flights are prioritized due to their lower emissions compared
to alternative flight connections.

Transportation Mode
Presenting alternative, more sustainable transportation modes at the top of the search
results for connections where such an alternative is possible, is not done by the analyzed
OTAs. From the html code of the website, it appeared that Google Flights was ready to
include such a nudge, however, it seems that a certain threshold has not been met for it
to be displayed for the analyzed connections.

Including the ticket for a train connection to the airport and from the airport to the
city center of the destination, is not promoted by the analyzed OTAs. To reduce traffic
congestion around airports, the inclusion of the public transportation tickets around the
airport in the overall ticket price could be an approach.

CO2 Compensation
To compensate for the environmental impact of the chosen flights, the user could get a
link presented, where the CO2 offsetting can take place. However, none of the analyzed
OTAs redirect their customers to websites that provide such a service.

Instead of providing a link, the OTA could include the CO2 compensation in its
booking procedure, where the user can add the extra payment to his/her flight. This
saves the extra effort that the user has to do in order to redirect to another website for the
compensation. The results show that none of the OTAs are offering the direct payment
option.

A third nudge in the category “CO2 compensation” could be to already include the
carbon offsetting into the ticket price with an opt-out instead of an opt-in option. The
results of [27] and [28] show that offering an opt-out instead of opt-in option is more
effective. However, none of the analyzed OTAs provided such a feature during the flight
booking process.

The nudge “different ticket options” is only indicated by Ebookers and Expedia, and
only for the short-distance flight.

Sustainability Efforts
As in the above-mentioned case of “different ticket options”, also the nudge “sustain-
ability efforts of the airline” is only adopted by Ebookers and Expedia. This has to do
with the airline that is operating the flight. If the airline is providing the information
to the OTA, the platform can display it. Because a different airline was chosen for the
short-distance than for the long-distance flight, the nudges were not included for the
long-distance flight even though it was the same OTA. If the other OTAs would include
such a nudge if another airline than the ones indicated on top of the search results would
have been chosen, cannot be concluded in this research. The different ticket options and
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sustainability efforts of the airline are no features of the OTAs, however if the infor-
mation is available, the OTAs should include it in their web-design. However only two
OTAs include such information.

5 Discussion and Conclusion

Our analysis has demonstrated that there is a major room for improvement when it
comes to implement nudges toward more sustainable travelling practices within OTAs
interfaces to select flights. In fact, according to the presented scenarios, only three out
of four categories of nudges have been incorporated by just five OTAs out of the ten
considered. The opportunity of action on the topic of sustainability in the tourism sector
is evident, not only considering CO2 emissions, but also other polluting elements by
airplanes, like nitrogen oxides (NOx).

This paper has provided a twofold contribution.
On theone side, at the academic level, it has provided afirst taxonomyof greennudges

that can be implemented by OTAs in order to raise awareness about sustainability issues
and to promote more sustainable travelling practices. Moreover, it has contributed the
current state of the art of ten major OTAs, those most used in Switzerland.

On the other side, from an industry perspective, the results can be used byOTAs – and
at a large extent also by airline companies – in order to re-design their interface and to
further embrace a sustainable travel “philosophy”; moreover, the studied nudges might
contribute to bridge the attitude-behavior gap, which has been so frequently found when
it comes to promoting sustainable and responsible travel practices.

While discussing the presented results, it is important to stress that the impact of
air travelling is not evenly distributed among all travelers: according to a recent study,
“The percentile of the most frequent fliers – at most 1% of the world population – likely
accounts for more than half of the total emissions from passenger air travel. Individual
users of private aircraft can contribute to emissions of up to 7,500 t CO2 per year” [6];
consequently, if possible, efforts should be mostly aimed at involving those specific
publics. Moreover, further research from outside of the Tourism domain might in the
future better specify the actual environmental impact of air travel or suggest further
strategies to limit it.

This research has to be considered a preliminary one. Further follow-up studiesmight
explore more OTAs and include also airline companies. Future research can furthermore
take not only the point of view of the end user – likewe didwhile executing the scenarios,
searching for available flights to travel between two specific points in space – but also
including the views of managers of OTAs.

A further perspective should focus on the actual effectiveness of such nudges. Itmight
be implemented through digital analytics and A/B testing, answering such questions as
are those nudges effective? for whom? under which conditions? Also a survey with
end users might be done, assessing which nudges are perceived by them as the most
convincing and effective ones.
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Abstract. This paper examines the phenomenon of influencers with a special
focus on the tourism industry. The question arises whether self-portrayal within
a gender-stereotypical framework correlates positively with success and the num-
ber of followers. To this end, the profiles of twelve tourism influencers and their
posted content in the first half of 2023 were analyzed. With the help of quan-
titative content analysis, we examined 427 photos of tourism influencers on the
Instagram platform. The results show that while female tourism influencers more
often present themselves in a sexualized way and focus on themselves and their
bodies, male tourism influencers put their competencies in the foreground. In this
way, both female and male influencers comply with their expected gender roles –
in addition to the body, a presentation of socially expected actions and attributes is
also in the foreground. The results are discussed against the background of social
sustainability.

Keywords: Gender role models · tourism influencers · social sustainability ·
Instagram

1 Introduction

In today’s digital landscape, social media users continually shape their identities by shar-
ing videos, photos, and texts, blurring the line between active contributors and passive
observers. The widespread use of social media has given rise to a growing number of
influencerswhodocument their daily lives, engage communities, and express opinions on
various topics, brands, or products. In this era, individuals can independently create and
influence their own communities, impacting follower numbers daily. Particularly among
younger generations Y and Z (born between 1980 to the late 1990s and 1997 to approx-
imately 2010, respectively), transparency and authenticity hold significant importance
[2], qualities often conveyed by influencers to their communities.

This transformative shift positions the Internet not only as a replacement for tradi-
tional media like television and radio [1], but also as a force shaping social relations, cul-
tural values, and communication methods. The study at hand explores the consequences
of digitalization and influencer marketing on social sustainability. Here, social sustain-
ability refers to a society’s long-term capacity to challenge harmful cultural and societal
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expectations that perpetuate discrimination and limit opportunities, with a specific focus
on gender stereotypical representations and stereotypes among influencers.

The study deals with the consequences of digitalization and influencer marketing on
social sustainability, the latter understood as a long-term capacity of a society tomaintain
and enhance the equity by challenging harmful cultural and societal expectations that
limit opportunities and perpetuate (gender) discrimination. This research investigates
the extent to which a gender stereotypical presentation is used in photos presented by
tourism influencers. In amore focused approach, the study asks, towhat extent do gender-
stereotypical (self)presentations increase influencers’ (self)marketing value? Are there
gender differences in these representations?

2 Theoretical Underpinnings

2.1 Gender Stereotypes

Gender stereotypes are ingrained societal beliefs regarding the characteristics of women
andmen, shaping the attitudes, thoughts, and opinions of a community. This underscores
gender as a social construct [3, 4]. These stereotypes exist in individual thinking and form
the foundational understanding of typical characteristics of the sexes in a consensual, cul-
turally shared manner. They encompass both descriptive aspects, defining what women
and men are perceived to be, and prescriptive elements [5], outlining how they should
behave. The consequence is a tendency toward generalizations and stigmatizations [3].

The endurance of gender stereotypes lies in their simplification of the multidimen-
sional aspects of gender, providing a navigational tool for individuals within society.
This classification often occurs automatically, with gender stereotypical ideas taking
root in childhood. Typically, men are expected to embody competence and instrumen-
tality, while women are associated with warmth and expressiveness. This is attributed
to traditional roles in professional and family lives, as theorized by Alice Eagly [6, 7].
Social status, as introduced by Fiske et al. [8], further plays a role, highlighting the
hierarchizing function of gender. In this framework, a group with high social status
signifies competence, while low social status implies incompetence. The cooperative
interdependence of women to men and the competitive orientation of men contribute
to the persistence of behavioral rules that position women in a subordinate relationship
to men, stabilizing the gender hierarchy [5]. This hierarchy is strongly supported by
sexism, where women deviating from gender stereotypes face rejection, while those
conforming enjoy positive connotations. Understanding and challenging these gender
stereotypes is vital for fostering a socially sustainable society that acknowledges and
addresses gender bias [3]. It involves dismantling entrenched beliefs, promoting inclu-
sivity, and cultivating a society conscious of the impact of gender stereotypes on social
hierarchies.
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2.2 Gender Stereotypes and Social Media

The relationship between gender stereotypes and social media is intricate and inter-
connected. Social media platforms play a dual role in transmitting gender stereotypes,
reflecting and perpetuating existing norms in society [3, 9, 10]. While some individuals
and groups use these platforms to challenge traditional gender norms and advocate for
equality and sustainability, others exploit social media to propagate harmful stereotypes
and engage in online harassment.

Research indicates that social media often reinforces traditional gender stereotypes
by promoting specific ideals of masculinity and femininity. Women are frequently
depicted as focused on appearance and domestic roles, while men are portrayed as
strong and assertive. Images, memes, videos, and targeted advertising contribute to the
reinforcement of these stereotypes. Algorithmic bias exacerbates the issue, as social
media platforms curate content based on users’ existing beliefs, inadvertently amplify-
ing gender bias. If users engage with content promoting traditional gender roles, they are
more likely to be exposed to similar content, solidifying those stereotypes and hindering
progress towards social sustainability [11, 12].

In essence, social media both mirrors and influences societal perceptions of gender.
It has the potential to reinforce or challenge traditional stereotypes, providing a space
for both inclusivity and regressive views. Ongoing efforts by various organizations,
individuals, and platforms aim to combat gender stereotypes and harassment, striving
for a more equitable digital world.

2.3 Gender Stereotypes and Instagram Tourism Influencers

Instagram, launched in 2010 for iOS and 2012 for Android operating system [13], has
transformed social media by focusing on photos and videos. Users create profiles, decid-
ing whether their contributions (photos or videos) are visible to the public or selected
followers. The platform allows the addition of filters, text, hashtags, and the expression
of approval through ‘likes’ and comments. The introduction of ‘Stories’ in 2016 enables
users to share content that disappears after 24 h [13].

Influencers, arising from social media, possess the ability to shape opinions and pur-
chasing behavior. Considered “grassroots influencers or micro-celebrities” [14, p. 148],
they build strong connections with their followers, establishing themselves as brands
and collaborating with companies. This collaboration offers brands a unique opportu-
nity to directly engage with specific target audiences and thus to generate potential new
customers [14].

The influencer phenomenon extends to the tourism industry, where influencers ini-
tially emerged from blogs and expanded to visual platforms likeYouTube and Instagram.
Successful campaigns showcase influencers sharing travel experiences, tips, and tricks,
resonating with their followers. The modern influencer represents a digital lifestyle,
influencing others through their appearance and behaviors shared on social media [1].
Influencers merge their private and public lives, taking their online community into their
everyday experiences through photos, stories, and videos. Depending on their popular-
ity, influencers become influential advertising representatives, appealing to advertising
bodies [15].
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Instagram, particularly popular among younger generations (Y&Z), occupies a sig-
nificant space in daily life. Approximately 39% of users are under 24 years old, mak-
ing it the most represented age group [17]. Influencers on Instagram become relatable
figures for followers, addressing longings for vacation and leisure. Influencers, with
their supposed closeness to followers, grow into influential role models, especially for
adolescents.

Social media structures canmirror real-world social hierarchies, and influencers play
a role in reinforcing these dynamics. They act as role models for adolescents, influenc-
ing perceptions of how women and men should look or behave. For instance, female
influencers may focus on beauty and fashion, while male influencers may emphasize
athleticism or entrepreneurship, reinforcing stereotypes about success and attractiveness
[14]. Images, particularly in photography, hold significant power as socially constructed
representations [13]. The perspective, focus, pose, and facial expressions in photographs
influence the viewer’s interpretation. ‘Selfies,’ a crucial aspect of visual communication,
elevate the visibility of the human body on platforms like Instagram. The platform itself
revolves around the constant optimization of body image, aligning with societal and
community ideals [15].

It’s essential to recognize that influencers only share a fraction of their lives, making
it challenging to assess the extent to which gender-stereotypical actions are practiced
in their everyday lives. Nevertheless, influencers have a profound impact on shaping
ideas about gender norms and expectations. The representation of bodies on Instagram,
particularly through the lens of influencers, contributes to the ongoing construction of
societal ideals and expectations regarding appearance and behaviour [18].

3 State of the Art Discussion

For influencers, creating captivating content that appeals to a broad audience and is easily
consumed by many potential followers is crucial. Self-presentation within established
gender roles is significant, as deviation from these roles may lead to rejection [5]. Selfies,
in particular, serve as a vital interface between the digital and real worlds, fostering a
sense of closeness between influencers and their followers [18].

In the tourism industry, gender differences among influencers arise from prevailing
stereotypes about vacations. Women are often associated with a focus on recreation and
shopping [19, 20], emphasizing emotional warmth through eye contact or smiling in their
social media presence. On the other hand, men are seen to prefer adventurous vacations
[3] and tend to highlight their status by showcasing expensive clothing or special objects
like cars [18].

The study by Döring et al. [18] explored the content of selfies on social media,
with a focus on how these images either reinforce or challenge gender stereotypes. The
study also aimed to compare gender representations in selfies with those in magazine
advertisements.Analyzing250 selfies, the authors found thatwomen’s selfies statistically
featured more kissing mouths, while men’s selfies emphasized muscles. Interestingly,
the study revealed that gender stereotypes were more prevalent in selfies on Instagram
compared to images in magazines, suggesting that Instagram selfies contribute to the
propagation of gender stereotypes in the public sphere.
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Butkowski et al. [21] delved into the relationship between Instagram usage and body
image concerns among young adult women. The study sought to understand how the
time and effort invested in seeking feedback on Instagram selfies might influence these
concerns. Content analysis revealed traditional expressions of feminine gender presen-
tation in selfies, including techniques like ‘loss of control’ (appearance of spontaneity
or a lack of complete control over the image), ‘body display’ (emphasis a body in a
flattering way), and ‘leaning’ (tilt of a body or head at an angle). Despite the prevalence
of these stereotypical cues, the study observed a certain subtlety in the expression of
gender poses. Notably, there were no statistically significant differences in factors such
as race, sexuality, and political ideology.

Regarding the current state of research, existing studies do investigate gender stereo-
typical portrayal on social networks, however, there are research gaps in relation to
tourism and marketing.

4 Method

The methodological approach is underpinned with quantitative content analysis using
MAXQDA. Through content analysis, an effort was made to simplify a complex social
phenomenon,which in turn raised questions about thewayweperceive social reality [23].
In quantitative content analysis, measurement plays a major role, whereby a translation
into numerical units is carried out [24], which in turn enable generalizable statements
about the research topic [23]. At this point, the categories/concepts are numerical units,
which can be found in quantitative content analysis, for example in frequency distribu-
tions [23]. Results are therefore often descriptive, showing how often a word appears,
for example [23]. In this way, the focus is on the ‘what’ question and not the ‘why’
question [25].

The methodological approach combines several conceptual perspectives, integrat-
ingmanifestations of emotional/body labor, (traditional) gender stereotypes, and tourism
influencer marketing. It deploys visual material to facilitate analysis, since visual media
are easily accessed, consumed, and shared by broad social groups without communi-
cation difficulties. The novelty of the approach lies in the attempt to decompose the
complexity of the meanings pertinent to gender stereotypes, and demonstrate how sin-
gle categories related to gender are mirrored explicitly by tourism influencers. Using
this methodology, new insights with regard to effective methods in destination and influ-
encer marketing, but also social sustainability, can be gained. Moreover, the approach
considers both male and female travel influencers, and is thus able to elaborate a holistic
view on the gender dimension related to social sustainability.

In order to move closer to answering the research question, twelve (travel) influ-
encers (seven women and five men) were randomly selected on Instagram through a
keywords based search. Instagram is suitable for this analysis because this platform is
used internationally by people of all ages and backgrounds, especially by younger gener-
ations, with self-promotion and marketing playing a major role in its use. The data were
collected in June 2023 and refer to all photos of each of the twelve influencers posted
from January 2023 to May 2023, amounting to 427 pictures. We deliberately decided to
exclude the Covid-19 years, since travel was restricted in many countries at that time,
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and analysis of that period would have been biased. Besides, while browsing through
the profiles of prominent travel influencers of pre-Covid-19 years, we were surprised
to detect that many were not as active as they used to be, which indicates a devastat-
ing effect of the pandemic, not only on travel, but also on influencer business. In total,
the male influencers published 135 posts in the period under review, while the female
influencers outnumbered this with 292 posts, which indicates an overrepresentation of
female tourism influencers in the sample. This imbalance reflects gender representation
within travel influencer marketing [14].

When selecting the influencers themselves, care was taken to ensure that the words
“travel” or “reisen” could be found in each profile, which can be found using the search
bar on Instagram. Reels, conventional videos, and storyposts were neglected, as the
analysis of these contents cannot be realized within the scope of this project. Even with
the so-called ‘carousel posts’, where several images can be published in a single post,
only the cover image was considered, since this is also displayed in the feed of the
influencers and thus creates the first impression for the entire post. In addition, care was
taken of the frequency of influencer content during the study period, which meant that
influencers with only up to ten photos were excluded. Furthermore, persons with less
than 10,000 followers were excluded to foreclose micro-influencers.

Subsequently, we undertook the categorization of the photos. Categories for further
analysis relating to gender representations were developed, which were then reflected
and revised in order to secure the unambiguity of the terminology as well as to prevent
measurement errors. The following categories were used: (1) Influencer’s Name, (2)
Gender, (3) Post text, (4) Hashtags, (5) Number of likes, (6) Date posted, (7) Date
checked, (8) Number of comments, (9) Engagement rate [26], (10) Cooperation (link to
other people or products), (11) Sum of product ads (definitely paid ads), (12) The way
community is addressed, (13) Destination/location, (14) Destination description, (15)
Activity type, (16) People (alone or with others), (17) Pose, (18) Muscles (yes/no), (19)
Beard (yes/no), (20) Make up (yes/no), (21) Naked (1 = yes, 5 = desexualized), (22)
Slim body (yes/no), and (23) Focus point of the camera.

These categories were deployed to find out how the influencers present themselves
on Instagram, which poses are adopted, whether other people are pictured, to what
extent make-up is visible and how much skin is shown. Furthermore, it is of interest
how many likes and comments the individual photos received, how often influencers
achieved collaborations, whether the community is addressed directly (e.g., through the
text under the photo), and whether there are frequencies regarding the locations of the
photos taken (Table 1).

Male influencers comprise albertvicente, andymtzurita, chrisburkard, lucafroehlings-
dorf and mikelboisset. Together they have 6,746,000 followers. Anajohnson, cas-
sidy.hornberger, liv.yah, nastjastasia, pilotmadeleine, sophiachiara__ and yvonnepferrer,
on the other hand, are all female influencers who together have a reach of 4,983,200
followers.
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Table 1. Considered tourism influencers with number of followers and posts, as well as their
engagement rate; own representation.

Name (Instagram) N of followers N of posts Engagement rate

albertvicente 256,000 24 7.77%

Anajohnson 1,300,000 42 6.18%

Andymtzurita 2,200,000 29 4.50%

cassidy.hornberger 17,200 39 13.25%

Chrisburkard 3,900,000 44 0.34%

liv.yah 301,000 48 4.13%

lucafroehlingsdorf 113,000 23 2.92%

Mikelboisset 277,000 14 5.51%

Nastjastasia 101,000 67 3.22%

Pilotmadeleine 1,400,000 23 1.10%

sophiachiara__ 264,000 29 5.60%

Yvonnepferrer 1,600,000 45 0.88%

5 Findings

Dividing the variable likes by the gender of the influencers, we see that female influ-
encers, with amean of 30,826.64 likes, generatedmore likes than theirmale counterparts.
Themedian here is 16,722 likes and this is also higher than themedian of the entire group.
The male influencers achieved an average of 27,670.63 likes with a median of 13,529.5
Likes. For the female influencers, there were 68 missing values, while among the men,
only 12 posts had likes deactivated. It is striking that, despite their overall lower reach,
the female influencers achieved more likes on average than the male tourism influencers.

Differences can also be found between the genders with regard to self-portrayal in
their own photos. If we first look at the variable of physique, it is noticeable that all
influencers in the sample were slim. A total of 28 posts were published by the male
influencers in which they cannot be seen or in which their body shape cannot be clearly
assigned. In the case of the female influencers, there is no such post− they were always
themselves in one of the posted pictures. With regard to further categories, it can be
observed that on 47.1% of the analysed photos, make-up could be seen visibly and
51.6% of the photos did not show any make-up, while 1.3% of the photos could not be
assigned. In addition, in no photos of the men was make-up clearly visible. Moreover,
a beard could be seen in 25 photos, which corresponds to 5.9% of all photos. The body
of the influencers was often in the center of the photos (24.3%) (Fig. 1).

In the pose category, 60.1% are assigned to the term ‘artificial’ (unnatural) and 23.6%
are assigned to the term ‘natural’. 16.3% cannot be clearly determined. It is particularly
noticeable here that the selected influencers predominantly adopted an unnatural pose
in the photos. Moreover, muscles were visible in 42 photos (18.9%) of the women with
none being visible in the remaining 180 (81.1%). For men, muscles were shown in 24
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Fig. 1. Focus point of the tourism influencers’ pictures on Instagram; own representation.

photos (22.0%) and none in 85 photos (78.0%). Additionally, influencers’ own slim
bodies were identified in 98.2% of the women’s photos and 99.1% of the men’s photos.
The selected influencers present slim body figures in almost all photos. Furthermore, the
category naked shows that 3.8% of the women’s photos were assigned to number one
on the scale (revealing e.g. underwear), with comparatively no photos being assigned
to number one for the men. The photos of the women reach 28.3% for number two
on the scale and 14.7% can be assigned to the photos of the men. Number three on
the scale is assigned 15.5% to women and 9.2% to men, and number four is assigned
13.4% to women and 12.8% to men. On the other hand, number five on the scale (little
to no skin is shown) is assigned 38.6% to women and 63.3% to men. With a value of
3.74, the mean value of the overall group shows the tendency to publish rather moderate
to not at all sexualized pictures of themselves. The mean value for female influencers
(3.55), however, is lower than that of their male counterparts (4.25). In comparison, male
influencers dis not post any strongly sexualized posts. Among the posts of the female
influencers, however, there are eleven posts in which the female influencer presented
herself naked or strongly sexualized (Fig. 2).

In the category collaborations, men included links on 46.3% of their images. The
women, on the other hand, included links on 16.1% of their images. Overall, there are no
links onmost of the photos, which is again strongly influenced at this point by the fact that
the images of the women predominated. The correlation between the variables naked
and collaborations indicates that regardless of the permissiveness, fewer influencers
market collaborations on their posts. In percentage terms, however, we observed that
27.78% of the posts that are not permissive (Cat. 5 of the variable naked) are connected
with a cooperation. In contrast, only 9.09% of the revealing pictures (Cat. 1 of the
variable naked) were posted in connection with a cooperation. According to the category
Community addressed, direct engagement with the community was observed 105 times,
however, it was not clear in detail which type and manner of communication was meant.
Furthermore, the community was addressed in 123 of the women’s photos. In the case of
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the men’s photos, communication with the community could be observed in 61 photos,
although not a single direct address could be found. This shows that thewomen addressed
the community more frequently than men.

Among the female tourism influencers, it could be observed that they were more
active on Instagram and posted more photos compared to the male influencers. Further-
more, they achieved more likes on average, while the engagement rate for both genders
varied to a similar extent. With regard to the female tourism influencers, it was also
noticeable that they more often disabled the viewing of likes; one female influencer had
used this feature for her entire profile, an aspect that has not yet received attention in
previous research. It can be assumed that the deactivation of the like insight is accom-
panied by a detachment from the metric evaluation of one’s own content or serves to
‘hide’ less successful images. The deactivation thus offers users a possibility to publish
content that also deviates from the expected gender role without being confronted with
direct rejection.

6 Discussion

Tourism influencers have recognized the concept of ‘travel’ as a work opportunity and
thus diligently share impressions of their vacations to the most diverse countries in
social media. Not only does the place itself play an important role, but also how the
influencers present themselves. Especially on visual platforms such as Instagram or
TikTok, appearance plays a decisive role when it comes to attracting potential followers
and retaining them in the long term. Thus, tourism influencers also orient themselves
to the common ideals of beauty and reproduce them by sharing their content. In this
respect, the digital world is a mirror of the real world.
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Tourism influencers also have a stronger position in this respect than other influencer
groups. By traveling to different tropical locations, they often show themselves lightly
dressed or in swimwear, whichmeans that their bodies aremore often represented, which
can cause followers’ desire to establish a similar body. This can create a distorted body
image, especially for adolescents in their formative years, in which an ideal of beauty is
strived for, yet barely possible in real life. Conventional attractiveness seems to support
this attraction factor, since not only the desire to travel, but also one’s own ideal of beauty
and the self-optimization of followers are addressed in such posts.

The analysis showed that the female influencers often adopt an unnatural pose in
the pictures, with the body depicted in the foreground. In addition, mainly slim body
figures are portrayed in the photos. In general, there is a difference between the posts of
male and female tourism influencers. Female tourism influencers are more likely to post
sexualized images of themselves more often than male tourism influencers. The latter,
in contrast, post pictures in which they themselves are less likely to be seen, but only
the nature and the surroundings of the visited places are in the foreground. For female
influencers, on the other hand, their bodies and the representation of them seem to be an
essential part of their content. While women are more often seen in bikinis or skimpy
clothing compared to men, muscles are rarely presented in the photos, which is contrary
to expectations. Furthermore, make-up is clearly visible on almost half of the women’s
photos, which is not the case on the men’s photos.

The sexualization of one’s own body on social media is a stylistic device often used
to draw attention to one’s own profile. This is primarily evident among female tourism
influencers. In terms of gender-specific body features, female tourism influencers are
distinctly more likely to present themselves according to the prevailing beauty ideals
and also transfer this to their audience. For female influencers, gender stereotypical
representation seems to be an important aspect of their content. These insights are in line
with other findings documenting the power of scarce clothing, background settings, and
physical postures in attracting attention [27–29] and redeeming it in the (self)marketing
value, which often implies emotional or visible labor.

All in all, presentation within the gender-stereotypical framework contributes to the
(self-)marketing of tourism influencers. This refers not only to body image, but also
includes self-presentation in the gender-stereotypical roles, such as mother. Also, the
assumption that female influencers post more sexualized images of themselves can be
confirmed on the basis of the profiles studied. Thus, female tourism influencers are more
likely to present themselves in their gender-stereotypical frame, while male tourism
influencers sometimes even completely refrain from self-promotion on their profiles.
One could argue at this point, however, that the distance between the influencer and the
platform – or between the influencer and their following – is an aspect of male rationality
and representation of their competence, which is also inscribed in the stereotypically
male role image. Thus, this reproduction of the male gender role is subtler than that of
the female, which may account for the overrepresentation of research regarding female
social media use.

This has important implications for social reality and the public sphere, in general,
and social sustainability, in particular. Influencers take advantageous poses, emphasize
their bodies, show themselves in beautiful places, use make-up or even filters, which
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shifts the reality of their body and lives. At the same time, they perpetuate gendered
ideas about how women or men should present themselves or how they should look.
The visualization of gender stereotypes is significant against the background of current
efforts towards a reduction of attributions and gender-based expectations as well as
social sustainability. In the course of further research in the area of tourism influencers,
the Instagram profiles of popular vacation providers should also be examined. It would
be intriguing to investigate which influencer brands choose to collaborate directly as
well as whether and to what extent an adaptation to gender roles is represented or how
often people are revealed who do not conform to the Western ideal of beauty. Besides,
investigating non-binary tourism influencers might be another research avenue, if such
exist at all. Since the tourism influencers considered in this study act within the binary
gender system, the question arises whether and how people succeed in establishing
themselves in this field if they do not conform to heteronormativity.

Acknowledgement. The author verymuch appreciates the contribution of Jo-LinaW. andMelissa
W. to the research project, as well as the generous support of Suzie M. and Jill M. in proofreading
and editing the paper.
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Abstract. This study investigated how three different types of revenge travel -
more expensive trips, longer stays, and more frequent travel - are affected by the
combination of consumers’ perceived constraints, negotiation, and compromises.
Using fuzzy-set qualitative comparative analysis (fsQCA) on a sample of 500 sur-
vey responses, this study identified similar and distinctive patterns for each type of
the revenge travel. By enhancing our understanding of the revenge travelers across
different types, this study offers insights for industry managers and policymakers
in developing better strategies to facilitate recovery in tourism following a crisis.

Keywords: Constraint-negotiation · Revenge Travel · fsQCA

1 Introduction

Following the lifting of travel constraints, the recovery of tourism is becoming a reality.
Revenge travel, also described as compensatory travel, has been examined within the
constraint-negotiation framework [1], which explores the impact of consumers’ negoti-
ation on behavioral intentions in constrained situations. Prior research [2] has typically
conceptualized revenge travel intention as a single latent construct, manifested by travel
that is more expensive, more frequent, and longer in duration than before the crisis.

However, recent travel patterns challenges this conceptualization. For example,
Shum and Mak [3] highlighted that in China, despite a notable surge in travel fol-
lowing the easing of restrictions, consumers’ spending on travel remained lower than
pre-pandemic levels. This observation indicates necessity to separately understand more
expensive, more frequent, and longer duration in travel rather than by the single con-
struct of revenge travel. Moreover, given complex nature of economic and social shocks
during the crisis, combinations of constraints, negotiation, and compromising strategies
are likely to affect the types of revenge travel in the subsequent period.

From these, we recognize two points that warrant further investigation: i) It is nec-
essary to analyze recent surge of travel by specific categories, such as more expensive,
more frequent, and longer-stay travel; ii) It is essential to comprehensively define the
factors that influence each type of revenge travel.
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As such, this study utilizes fsQCA (fuzzy-set Qualitative Comparative Analysis),
which allows for the identification of causal relationship in combinations of various fac-
tors, to examine revenge travel inmore detail. Specifically,we establish the following two
research questions: RQ1) How are each of the three types of revenge travel—namely,
more expensive travel, more frequent trips, and longer stays—affected by combina-
tions of prior constraints, negotiation strategies, and compromises? RQ2) How do these
combinations differ or resemble each other?

This study provides useful implications for the travel-related industries enabling a
more detailed understanding of revenge travelers. Since travel may be disrupted again
by diseases, climate change, or other factors, this study aims to uncover lessons from
the current experience that could prove useful in the future.

2 Literature

This study is related to the literature on revenge travel driven by pent-up demand, i.e.,
the desire to consume goods or services that have been suppressed due to constraints,
such as a pandemic. In tourism, revenge travel refers to the disproportionate surge of
travel after the release of the constraints placed under the travel restrictions; People want
to spend more, stay longer and travel more often. Regarding this, Kim et al. [2] found
perceived travel risk and financial constraints affected revenge travel while Yao et al.
[4] found that boredom was a mediator between pent-up demand and revenge travel
intention.

This current study is also related to the constraint-negotiation model, a framework
that examines the impact of constraints on consumer behavior. According to the model,
consumers negotiate with given constraints to achieve desired outcomes. In the tourism
setting, constraints may arise in time, money, and health conditions. There have been
studies that examined the role of constraints in travel decision-making. Karl et al. [5]
explored travel constraints in cognitive (further by changing perception and aspiration)
and behavioral aspects. Wang et al. [6] reported that constraints had a significant impact
on travel frequency, travel duration, and travel destination. They also found that con-
sumers used a variety of strategies to negotiate with constraints, such as saving money,
planning ahead, and traveling with friends or family.

Building on the previous research on pent-up demand and the constraints-negotiation
model, first, it separately modeled three types of revenge travel: more expensive travel,
more frequent travel, and longer stays; Second, it uses fsQCA to identify the causal
relationships between combinations of constraints, negotiation, and compromises; Third,
it examines the differences and similarities between these combinations.

3 Methodology and Results

3.1 Data and Measurements

The data was collected through an online survey firm in Republic of Korea in April
2022. To ensure clarity and readability, pilot tests were conducted using 50 surveys. The
survey included 6 constraints construct (intrapersonal, interpersonal, time, cost, place,
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subjective norm constraints) adapted from Boo et al. [7], 3 travel negotiation strategies
(changing perception, aspiration, and behavior) adapted from Karl et al. [5] and Lyu
and Oh [8], 1 compromise strategy (authors’ own development based on the articles and
media reports, e.g., Lannes and Xing [9]).

All of the constructs were measured by multiple survey items. Dependent variables
are more-expensive, more frequent (each with 4 items, both from Park et al. [10]), and
longer stay (3 item adapted from Amin et al. [11]) travel intention post-pandemic. The
data were analyzed by fsQCA, which provides possible combinations of factors that are
associated with a particular outcome, based on the set theoretic foundation. A total of
500 responses were collected and used in the analysis.

3.2 Results and Discussion

Table 1 presents the results. For common factors, behavioral negotiationwas found across
all three types of revenge travel. This result implies the concrete actions (such arranging
travel schedule, budget, or travel companion) even under the constraints may result in
any type of revenge travel later. Also, for each type, R4 appeared with a similar pattern;
while the constraints are mostly present, absent social norm constraint with negotiation
and compromise. These individuals are similar to “Invincible” travelers [13], who will
take travel no matter what as long as it is perceived socially acceptable. R3, which
shows the presence of constraints, the absence of cognitive negotiation, combined with
the presence of behavioral negotiation and compromise, is similar for longer stays and
more frequent travel.

As per each type of revenge travel, for more expensive travel intention, throughout
R1 to R4, subjective norm appears as a core absent factor. The patterns unique to this
type are R2 and R3, where constraints should be absent and either compromise strongly
present with peripheral presence of behavioral negotiation and peripheral absence of
changing aspiration (R2) or negotiation present (R3). Overall, for those who feel that
travel is not against the social norm and low degree of perceived travel constraints over
the pandemic are willing to take more expensive travel when the restriction is released.

For longer stays, R2 is highlighted with the absence of perceived constraints (time
and cost-related constraints as core) with both negotiation and compromise present.
This result can be interpreted that people who did not perceive strong cost and time
constraints under the pandemic are likely to seek for compromise (e.g., luxury shopping
compromising prohibited international travel). For the post-pandemic, these individuals
may prefer longer stays (and not necessarily more expensive or frequent travel).

For more frequent travel, these travelers are likely to take a domestic trips to drive-
to destinations while avoiding multi-stop travel as in ‘Corona Light travelers’ of Miao
et al. [13]. R2 appears to be unique; among the constraints, only the interpersonal con-
straints are present while others are absent (with the cost constraint being core), with
changing aspiration (core), behavioral negotiation, and compromise (both peripheral).
These results suggest that during the pandemic, individuals who did not face economic
constraints, but lacked travel companions resorted to compromising consumption while
adjusting their aspiration for travel. When restrictions are lifted, they may opt for more
frequent trips without necessarily increasing their expenses (possibly because there was
a compromising alternative spending).
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Table 1. fsQCA Results

4 Implications

The current study contributes to the existing literature on travel constraints by inves-
tigating how combinations of the factors lead to different types of revenge travel. For
theoretical contributions, this study refined the theory of constraints negotiation frame-
work in the travel context by: i) analyzing specific categories of revenge travel and
uncovering common as well as distinctive factors, ii) acknowledging the complexity in
underlying factors through identifying causal relationships among combinations of con-
straints, negotiation, and compromising behavior. Overall, this study offers theoretical
foundation for advancing knowledge in tourism recovery strategies following crises.

After a crisis, facilitating recovery is crucial, but without knowing which points to
focus on, it is challenging to engage in effective marketing and communication plans.
To this point, the results of this study can be utilized to design a customized approach
targeting specific types of revenge travelers. For instance, if a local government or desti-
nation aims to attract travelers whowill stay longer in the post-pandemic, theirmarketing
campaigns may be built around R3 and R4, i.e., those who perceived constraints during
the pandemic with particularly strong place-related constraints and actively engaged in
behavioral negotiation. Therefore, promotions that highlight ease of restrictions com-
bined with emotional appeal acknowledging individuals’ behavioral negotiation efforts
under the restriction may target the right segment.

Understanding consumers is a critical first step in developing any smart tourism
system; findings from this study will also contribute to enhance the effectiveness of such
systems. By analyzing and interpreting the unique travel behaviors identified in this
study, smart tourism systems can be designed to cater more precisely to the needs and
preferences of different traveler segments.
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Abstract. As with the development of digital technology, increasing older adults
have used digital technologies in different stages of their travel. While advocating
the positive aspects of digital usage among older adults, the downside has been
largely neglected. Moreover, older adults vary in their backgrounds, lifestyles,
digital competence and specific needs. When seeking appropriate solutions to
enhance their digital travel experience, it is important to initially profile the diverse
subgroups and delineate their specific preferences. This study adopted a humanisa-
tion perspective and a qualitative approach to 1) understand senior tourists’ digital
travel experience, 2) explore senior tourists’ needs and requirements regarding
digital travel, and 3) develop a senior tourists’ digital travel experience typology.
Findings provide rich contributions in understanding senior tourists’ digital use
and the humanised digital travel experience. Recommendations are also offered
to destinations, tourism service providers and care providers regarding how to
develop an age friendly destination digital environment.

Keywords: Senior Tourist · Digital Travel Experience · Humanisation

1 Introduction

Tourism plays an important role in supporting older adults’ good quality of life. As with
the development of digital technology, more and more older adults have used digital
devices in different stages of their travel. Existing studies are mainly framed within
seniors’ digital stereotypes, lacking dynamic perspectives to understand this age group’s
changing needs in digital experience. While advocating the positive aspects of digital
usage among older adults, the downside has been largely neglected. Moreover, senior
people vary in their backgrounds, lifestyles, digital competence and specific needs.When
seeking appropriate solutions to enhance their digital travel experience, it is important
to initially profile the diverse subgroups and delineate their specific preferences and
behaviours in terms of their travel motivation, digital competence, and digital adoption.
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To bridge the aforementioned gaps, this study adopted a humanisation perspective
and a qualitative approach, to 1) understand senior tourists’ digital travel experience, 2)
explore senior tourists’ needs and requirements regarding digital travel, and 3) devel-
oping a senior tourists’ digital travel experience typology. Findings provide rich contri-
butions in further understanding senior tourists’ digital use and the humanised digital
travel experience. Recommendations are offered to destinations and service providers
regarding how to develop an age friendly destination digital environment.

2 Literature Review

In the past decade, a shift from technology-centred digitalization to human-centred digi-
talization is evidenced in tourismbusiness, academia and policy-making [1].Humanising
the digital tourism experience starts with acknowledging what it means to be human, to
feel secure, respected, valued, and involved [2]. Originally aimed to challenge the public
health field, Todres, Galvin and Holloway [3] developed a humanisation value frame-
work to delineate core features to see the people they serve as humans rather than objects.
Derived from the tradition of existential phenomenology, the framework is informed by
Husserl’s concept of lifeworld, Heidegger’s thinking about being, and Merleau-Ponty’s
idea about body [4]. The framework consists eight dimensions of humanization and
dehumanization, with each dimension considering as an emphasis along a continuum,
rather than binary opposites [5]. They are insiderness-objectification, agency-passivity,
uniqueness-homogenisation, togetherness-isolation, sense making-loss of meaning, per-
sonal journey-loss of personal journey, sense of place-dislocation, and embodiment-
reductionist body. Extant research demonstrated that the framework has potential to
bring together the subjective lifeworld of the person within the systems approach of
health and social care institutions, and to inform and develop public policies and prac-
tices. By considering the inward human experience, the framework serves as a sounding
board for making sense of older adults’ experiences of living and ageing, which echoes
to the current research.

Overall, prior studies of senior tourists as users of information technology aremainly
based on the technology acceptance model, the motivation-opportunity-abilities model,
the stimulus-organism-response theory, the leisure constraint theory, and the transaction
cost theory. Exist research focuses on seniors’ perceptions of the benefits and costs of
the tourism information technology, and few studies examined their tourism experience
through digital services.

3 Methodology

This study sought to understand senior tourists’ digital tourism experience and establish
a senior tourist typology through the humanising perspective. Therefore, the qualitative
research method and interview design were chosen to achieve an in-depth investigation
of the individual experience. The sampling frame consists of Chinese senior tourists
who are 60 years or older, have travelled in the past two years, and have used digital
technologies before, during, or after their trips. Data collection was carried out between
April 2021 and June 2023. A total of 38 interviews were conducted, lasting between
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20 and 80 min. Of the participants, 14 were female and 24 were male; the average age
was 64 years. Additionally, 30 of the 38 participants held a high school diploma or
higher. During the semi-structured interviews, the participants were first asked about
their adoption of digital tools in general while traveling. Then, they were asked to recall
their recent tourism experience related to digital technologies, including the details about
their encounterswith digital tools or digital services, and the positive and negative aspects
of their digital experience. Moreover, they were invited to share their opinions on what
humanization in digital tourism means to seniors and their attitudes, requirements or
concerns about digital technology in tourism. Data analysis was conducted following a
hybrid approach to thematic analysis [6] that combined inductive and deductive coding
flexibly.

4 Findings

Seven types of senior tourists’ digital travel experience have emerged from the interviews
according to their travel motivation, digital device and technology usage and adoption,
and their humanising travel experience.

4.1 Digital-Savvy Enjoyer

Digital-savvy enjoyers have an open and favourable attitude towards the digital trans-
formation within the tourism sector. They possess a high level of digital literacy that
facilitates their effective utilization of digital tools throughout each phase of tourism,
thereby enjoying the tech-enhanced tourism experience. Such tourists represent the ideal
tourist type in the digital age. With digital tools, digital-savvy enjoyers find their agency
and uniqueness more profoundly respected and actualized during traveling. For digital-
savvy enjoyers, digital interventions in areas such as payment, booking, identification,
and content presentation are sense-making.

4.2 Collaborative Travellers

Collaborative travellers are older individuals who love traveling and prefer group jour-
neys. With online platforms like WeChat, they set up group chats and exchange travel
information, stay in touch, and share feelings and images before, during, and after the
journey. Such digital platforms serve as a bridge, connecting them together throughout
all times of the journey. Each members’ roles and responsibilities within the travel group
are allocated based on their specialties, particularly their varying proficiency with digital
technology. “We have a clear task division. Those who are good with digital technology
are responsible for booking hotels and tickets and finding local delicacies according to
online reviews from Meituan” (S-003).

4.3 Active Learners

Active learners may not be experts in technology, however, often use digital devices
with the assistance of others and recognize the significant improvements the technology
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brings to their tourism experience. “These technologies truly bring a lot of conveniences
for me. Although I’m still a beginner and often seek my children’s help, I’m slowly but
steadily learning how to use them” (H-018). For active learners, the process of learning
and adapting to these technologies is more than acquiring digital skills; it is a personal
journey of aligning themselves— individuals of an older generation—with the rapidly
updating modern age.

4.4 Digital Tourism Dependents

Digital tourism dependents typically have low digital literacy and limited willingness to
learn. Often, they travel with companions who are proficient with digital tools. These
companions handle common digital interactions like hotel bookings and accessing e-
tickets for them. This assistance process fosters a deeper sense of togetherness among
them. However, when they are along and have to deal with digital tools by themselves,
their digital experience tends to be negative.

4.5 Life-Long Recorders

Life-long recorders cherish each moment of their journey, meticulously documenting
what they see, feel, and experience for both sharing and remembrance. For them, travel
is more than a vacation; it’s an opportunity to engage deeply with the culture, history,
and society of the destinations they visit. Digital technologies amplify this practice.
Photos taken, digital introductions downloaded, and moments shared on social media
are “digital footprints” that span their personal journey.

4.6 Digital-Ambivalent Traveller

Digital-ambivalent traveller, while possessing a commendable level of digital literacy
and proficiency with digital tools, have mixed feelings toward the burgeoning digital
revolution. On one hand, they acknowledge the enormous benefits digital technology
brings, especially in supporting seniors’ agencybyempowering their travel engagements.
On the other hand, they also have several concerns about the rapid transition from
traditional face-to-face services to digital encounters. As more and more services are
delivered through digital tools, seniors find themselves facing challenges in adapting,
since their learning process usually demands considerable time and effort.

4.7 Digital-Wave Resister

Unlike other groups of seniors, digital-wave complainers have limited digital literacy
and are alienated from digital technologies, resulting in their complain about the unsat-
isfactory digital tourism experience. They often find it difficult to understand or operate
digital tools and might be unaware of certain functionalities such as online reserva-
tions, which makes them feel passive during traveling. “Last Labor Day, we were told
that online reservations were required for entering Zhuozheng Garden when we arrived
there. But we hadn’t seen any notice about this before and didn’t know how to make the
reservation” (H-005).
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5 Discussion and Conclusion

This study explored senior tourists’ digital travel experience and developed a typology
according to their travel motivation, digital usage and adaption from a humanisation per-
spective. Theoretically, this study extended the knowledge of seniors’ digital experience
by introducing the humanisation approach. It not only strengthens the human-centred
digitalization progression for the ageing group, but also offers a new angle to understand
this age group’s travel experience, beyond the traditional technology acceptance and
constraint approaches [7]. The established typology also corresponds to the literature
that argued that digital divide exists especially by different age groups [8]. Compared
with previous senior digital experience categorisation, this research takes humanisation
and other travel and digital related preferences into consideration, offering a compre-
hensive perspective to understand the perceptional and behavioural differences in the
ageing population. Results also shed lights to the destinations, attractions and relevant
tourism service sectors regarding how to build an age friendly digital travel environment
and eventually tackle the ageism in a broader society. Limitations of the current study
relate to sample selection and the lasting effect of the pandemic on tourist behaviour.
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Abstract. Overtourism has become a significant concern in many
popular travel destinations around the world. As one of considerable
approaches to handle the overtourism issues, congestion-aware methods
can be effective in mitigating overcrowding at popular attractions by
spreading tourists to less-visited areas. However, they may lead to a
potential Hawk-Dove game: tourists who share the same preference may
have some of them assigned worse routes than others to avoid congestion,
which raises a possibility that the tourists who are assigned to relatively
unfavorable routes may feel dissatisfaction and unfairness. Most existing
research focuses on alleviating congestion from an overall planner per-
spective through simulation studies, with little emphasis on actual user
experience. In this study, we conducted a user survey on congestion-
aware route recommendation in Kyoto, Japan, aiming to investigate
the evaluation of congestion-aware route recommendation methods from
each tourist’s personal perspective and to clarify the development status
and future research directions of congestion-aware route recommenda-
tion methods. We choose five congestion-aware route recommendation
methods that vary in their consideration of congestion and multi-agent
interactions. We reveal the strengths and weaknesses of these methods
from multiple aspects. We cluster the respondents based on their text
responses and explore the differences between these clusters. Further-
more, we investigate the factors affecting tourists’ experience and com-
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1 Introduction

Tourism is a major industry in the world economy and plays an important role
in our lives. While tourism can bring significant economic benefits to destina-
tions, large numbers of visitors can cause overcrowded attractions and traffic
congestion. Public facilities such as restrooms, parking areas, and visitor centers
can become overwhelmed by the influx of tourists, which results in a negative
impact on both tourists and local residents.

On one hand, for local governments, by adopting a holistic and sustainable
approach to route recommendation, destinations can strike a balance between the
economic benefits of tourism and mitigating the congestion problems associated
with increased tourist numbers. On the other hand, for tourists, their primary
focus is on finding a route that meets their individual conditions and maximizes
their personal gains. The congestion-aware route recommendation can lead to a
potential Hawk-Dove game [1]: If a sufficient number of tourists share the same
preference, a portion of tourists has to be recommended relatively unfavorable
routes to avoid excessive crowding at attractions. Taking tourists’ selfishness
into consideration, the tourists who are assigned to relatively unfavorable routes
may feel dissatisfaction and unfairness.

However, most existing methods are designed from an overall planner’s per-
spective, and their evaluations are primarily based on simulation data. There
have been no studies that have investigated the actual personal experience of
tourists regarding congestion-aware route recommendations. To investigate the
evaluation of congestion-aware methods from tourists’ personal perspectives, in
this study, we conduct a user survey on congestion-aware route recommenda-
tions in Kyoto, Japan. We selected five state-of-the-art route recommendation
methods with varying degrees of consideration for congestion and tourism diver-
sification. While these methods have demonstrated promising results on their
respective datasets, there have been no user studies that verify their performance
from the perspective of actual users. Respondents evaluated routes recommended
by these methods from various aspects in different scenarios and provided com-
ments on each method within each scenario. We compared the methods using
scores from different aspects to reveal their strengths and weaknesses. Further-
more, based on text comments from respondents, we conduct cluster analysis to
uncover distinctions among various user types. Additionally, we use a series of
regression to estimate the effects of scheduling, visiting order, distances between
attractions, and travel comfort on the overall feelings of routes. We compare the
coefficients for different groups and apply a bootstrapping method to determine
the significance of differences observed between groups.

The contributions of this work are summarized as follows.

– We conducted a user study to investigate the evaluations of five route rec-
ommendation methods, with varying degrees of consideration for congestion
and tourism diversification. To the best of our knowledge, this is the first
study that compares congestion-aware route recommendation methods from
tourists’ personal perspectives.

– We examined the effect of scheduling, visiting order, distances between attrac-
tions, and comfort on the overall feeling of routes. Moreover, we compared
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the effect of variables on overall feelings among groups and revealed that the
sociodemographic factors exert a significant influence over the users’ evalua-
tion for each method.

– We applied clustering to identify patterns and similarities between users’
responses. The demographic profiles and the effect of variables on overall
feelings from each cluster are compared to reveal the differences in evaluation
of route recommendation methods between clusters.

2 Related Work

Sustainability, green tourism, and ecotourism have attracted increasing attention
in recent years [2,3]. With an increasing number of tourists flocking to particular
popular attractions, congestion has emerged as a significant problem. Marsiglio
[4] studied the determination of the optimal number of visitors in a tourism-
based economy. Albaladejo et al. [5] conducted an emprical research on tourism
demand of the most visited destinations in Spain, with special emphasis on the
role of congestion. Takeuchi et al. [6] uses causal inference to estimate the effects
of crowd movement guidance from a policy-making perspective.

To address overtourism issues, there has been a growing interest in
congestion-aware route recommendation, a variant of the Orienteering Prob-
lem [7,8], while it is more challenging due to the potential congestion caused by
multiple tourists arriving at the same attractions.

Cheng et al. [9] proposed a congestion-aware rescheduling method focusing on
multigroup travelers with multiple destinations. Varakantham et al. [10] tackled
the issue of crowd congestion at particular attractions by providing route guid-
ance to multiple selfish users moving simultaneously. Kong et al. [11] proposed a
multi-agent reinforcement learning approach with a dynamic reward mechanism
to tackle multi-user route recommendation problem. Kong et al. [12] introduced
a multi-agent reinforcement learning approach to address both traffic congestion
and spot congestion. In [13], the Orienteering Problem with Time Windows is
addressed by taking into account the reward and required stay duration at a
spot, considering its congestion level.

However, most existing studies are conducted from an overall planner or
policy-making perspective, and the evaluation of these methods is based on sim-
ulation data, leaving the actual experience of tourists hardly discussed. To bridge
this gap, we conduct a user study to investigate the evaluation of the congestion-
aware route recommendation method from the personal perspective of tourists.

3 Methodology

We conducted a user study in Kyoto, Japan, one of the world’s most famous
destinations. A screening questionnaire was distributed to 41 respondents. We
investigated the following five route recommendation methods. These methods
have varying degrees of consideration for congestion and tourism diversification.
These methods are trained using the dataset of Kyoto Sightseeing Map 2.0 [14]
and trajectory data provided by Yahoo Japan Corporation [15].
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– MARLRR: An multi-agent reinforcement learning approach proposed in [11]
for solving the congestion-aware route recommendation task. This method
considers that several tourists groups are moving simultaneously, and a con-
gestion penalty of reward function is introduced to avoid overconcentration
at attractions.

– RPMTD: A multi-agent reinforcement learning based route recommenda-
tion method proposed in [12] that considers both multiple users accessing
simultaneously and the congestion at attractions. This method introduces
a dual-congestion mechanism, in which both the local congestion at visited
spots and the global distribution of tourists affect tourists’ satisfaction.

– Non-Dual RPMTD: An alternative version of RPMTD that does not con-
sider the global distribution of tourists in the dual-congestion mechanism.

– Pointer-NN: A reinforcement learning approach to the Orienteering Prob-
lem with Time Windows proposed in [16], which considers neither multiple-
agent nor congestion.

– TRGCSC: A reinforcement learning approach proposed in [13], which is
based on [16] and introduces two novel concepts, “dynamic stay duration” and
“environmental tax metaphor.” The former concept estimates the necessary
stay duration at a spot based on its congestion, and the latter concept assigns
dynamic rewards depending on congestion at spots.

We investigated five different scenarios in the questionnaire.

– Start from Kyoto Tower and end at Kawaramachi, 4-hour time budget.
– Start from Kyoto Tower and end at Kawaramachi, 6-hour time budget.
– Start from Kyoto Tower and end at Kawaramachi, 8-hour time budget.
– Start from Kawaramachi and end at Arashiyama Station, 4-hour time budget.
– Start from Kawaramachi and end at Kinkakuji Temple, 6-hour time budget.

All participants were asked to evaluate routes from the following aspects for
each method under each scenario.

– Scheduling: The evaluation of time scheduling that includes the time spent
at attractions and the time spent moving between attractions.

– Visiting Order: Whether the visiting order of attractions in the recom-
mended route is reasonable.

– Distance: Whether the distances between attractions in the recommended
route are too far.

– Comfort: The evaluation of comfort with considering the congestion at spots
and the traffic congestion during movement between spots.

– Overall Feeling: The overall evaluation for each route.

Moreover, all respondents were asked to provide comments on routes recom-
mended by each method under each scenario.

To ensure that respondents are well-informed about the recommended route
details, we have created a webpage displaying the information as illustrated in
Fig. 1. The webpage consists of three parts from left to right: route information,
map display, and spot information. In the route information section, respon-
dents are able to see the designated visitation time for each spot. The map
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Fig. 1. The web page that displays the information about the recommended spots,
distances between spots, and congestion levels.

Table 1. Demographic profile of respondents.

Characteristics Percent Percent

Gender Male 39.02% Female 60.98%

Frequency of travel Once every few years 14.63% Once a year 12.20%

Twice a year 34.15% Once every quarter 34.15%

Once every two months 17.07% Once a month 7.32%

Twice a month 12.20% Once a week 2.44%

Duration of travel Daytrip 12.20% 2 days 4.88%

3 days 19.51% 4 days 17.07%

5 days 14.63% 6 days 0%

7 days 14.63% More than 7 days 17.07%

Factors of concern Price 78.05% Time cost 48.78%

Scheduling 63.42% Season 56.10%

Popularity 48.78% Congestion 80.49%

Popular or Less-known places 63.42% Neutral 7.32%

less-known spots Popular places 29.27%

Traffic congestion Don’t mind 9.76% Care 43.90%

Very care 46.34%

Congestion at spots Don’t mind 2.44% Care 36.59%

Very care 60.98%

display section illustrates the route and congestion level on a map, providing a
visual representation of the journey. The spot information section displays pho-
tos, aesthetics scores of photos, congestion information, and reviews for each
spot based on Kyoto Sightseeing Map 2.0 data [14].
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Fig. 2. Clustering of users.

Fig. 3. Word clouds of each cluster.

4 Characteristics of Respondents

4.1 Demographic Profile of Respondents

The respondents’ demographic characteristics are listed in Table 1. There were
approximately 20% more female (60.98%) than male respondents (39.02%). The
frequency of travel varied from person to person, with 73.17% of the respondents
traveling no less frequently than twice a year. The duration of travel also shows
variability among individuals. We also asked about the factors that influence the
selection of travel plans. Congestion is the most considered factor (80.49%), fol-
lowed by price (78.05%), scheduling (63.42%), and season (56.10%). In the com-
parison of popular attractions and less-known places, 63.42% of the respondents
preferred less-known spots, while 29.27% favored popular spots. Concerning con-
gestion, 90.24% of the respondents expressed concern about traffic congestion,
and 97.56% were concerned about congestion at spots.

4.2 Clustering Analysis

To explore the similarities and differences between respondents, we cluster the
respondents using their text comments for routes under scenarios. We collected
a total of 7,708 word comments from 41 users to route recommendation methods
under five scenarios. We removed punctuation, convert case, reduce word forms
and filter stop words by using Spacy [17].

We use Skip-Gram Word2Vec [18] to represent the words in vector embed-
dings. The vector representation of each comment is calculated by taking the
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mean of the words in the comment. Then the vector representation of each user
is obtained by calculating the mean of the comments from that user.

We use the K-means method [19] to cluster the respondents, selecting K = 3
clusters based on the elbow method. Figure 2 shows the results of clustering after
dimensionality reduction by t-SNE [20]. Furthermore, to gain insights into the
features of each cluster, we create word clouds to visualize the most common
words within each cluster, as illustrated in Fig. 3.

In Cluster 1 (26.8%), 73% of the respondents are female, and 27% are male.
The respondents in Cluster 1 are the least frequent travelers but have the longest
duration: 72.7% of them select “Twice a year” or less for the frequency, and 63.6%
select “7 days” or “More than 7 days” for the duration. Respondents in Cluster
1 show a higher concern about time cost (54.5%), scheduling (72.7%), season
(63.6%), and popularity (63.6%) compared to the other clusters. Respondents
in Cluster 1 focus on “scenic spot,” “route,” and “order.”

In Cluster 2 (41.5%), 18% of the respondents are female, and 82% are male.
Cluster 2 respondents are more concerned about price (88.2%) and congestion
(94.1%). Cluster 2 respondents focus on “time,” “route,” and “scenic spot.”

In Cluster 3 (31.7%), 31% of the respondents are female, and 69% are male.
Respondents in Cluster 3 are the most frequent travelers but have the shortest
duration of travel. Specifically, 61.5% of them select “Once every quarter” or
more for the “Frequency of travel,” and 84.6% select “5 days” or less for the
“Duration of travel,” with 30.8% of them choosing “Daytrip.” Additionally, they
have a stronger preference for popular spots compared to the other clusters.
Respondents in Cluster 3 focus on “travel,” “software,” and “time.”

The differences among clusters demonstrate the respondents have varying
points of emphasis and preferences which may influence the evaluation of route
recommendation methods.

5 Comparison of Methods

5.1 Survey Results

Figure 4(a) demonstrates the evaluation of scheduling for each method. Pointer-
NN receive a total of 63% “Very satisfied” or “Satisfied,” followed by TRGCSC
(60%), Non-Dual RPMTD (45%), RPMTD (33%), and MARLRR (32%).

Figure 4(b) illustrates the evaluation of the visiting order for each method.
The routes recommended by TRGCSC are the most satisfactory on visiting
order for respondents, with a total of 62% of the respondents selecting “Very
satisfied” or “Satisfied,” followed by Pointer-NN (60%), MARLRR (51%), Non-
Dual RPMTD (41%), and RPMTD (40%).

Figure 4(c) shows the evaluation of distance for each method. TRGCSC
received a total of 60% “Very satisfied” or “Satisfied,” followed by Pointer-NN
(53%), Non-Dual RPMTD (39%), RPMTD (32%), and MARLRR (30%).

Figure 4(d) displays the evaluation of comfort for each method. TRGCSC
received the highest satisfaction, with a total of 65% of respondents selecting
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“Very satisfied” or “Satisfied”. Following closely were Pointer-NN (63%), Non-
Dual RPMTD (44%), RPMTD (39%), and MARLRR (39%).

Figure 4(e) illustrates the overall feeling. Pointer-NN is the most satisfactory
method for respondents, with a total of 67% of the respondents selecting “Very
satisfied” or “Satisfied.” This is followed by TRGCSC, with a total of 51% of the
respondents selecting “Very satisfied” or “Satisfied.” Non-Dual RPMTD (40%),
RPMTD (41%), and MARLRR (40%) achieved similar performance.

Fig. 4. Survey results for each method across scenarios.

5.2 Discussion

Compared to Pointer-NN, which does not consider congestion, the congestion-
aware methods are outperformed in terms of overall feeling and distances
between spots. This phenomenon supports the thought mentioned previously
that the consideration of congestion could not always improve tourists’ satis-
faction. To avoid overcrowding, the congestion-aware methods are more likely
to lead tourists to less-known spots rather than popular spots. Although local
residents and local governments may benefit from it, the tourists might expe-
rience dissatisfaction with non-ordinary trajectories, particularly when the rec-
ommended less-known spots are far from other spots, resulting in low scores on
distance and overall feeling.

Notably, the differences between Non-Dual RPMTD and RPMTD support
the above opinion. With considering the places that no tourists visit, RPMTD
tends to recommend more unpopular spots, compared to Non-Dual RPMTD.
However, Non-Dual RPMTD outperforms RPMTD in all aspects, indicating
that the consideration of the overall distribution of tourists actually makes the
recommended routes worse. Hence, the consideration for congestion and tourism
diversification is not a case of “the more, the better.” Determining the level
of consideration for congestion is a crucial concern for congestion-aware route
recommendation methods.
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6 Factors Influencing Overall Feeling

6.1 Regression Estimation Results for All Responses

In this section, we consider the effects of scheduling, visiting order, distance, and
comfort on overall feeling. Coefficients of the following regression equation are
obtained using ordinary least squares (OLS).

Feelingi = β0 + β1Schedulingi + β2Orderi + β3Distancesi + β4Comforti + εi

Regression estimates for all responses are shown in Table 2. All of the variables
are statistically significant, which indicates that the variables influence the over-
all feeling significantly. In terms of their impact on the final score, scheduling
appears to have the greatest influence, followed by visiting order, and then dis-
tances between attractions. Comfort seems to be the least influential variable on
the final score. We use Variance Inflation Factor (VIF) to detect multicollinearity.
The VIFs of variables are smaller than 5, which suggests that the multicollinear-
ity between variables is moderate.

With a decreasing order on importance, scheduling, visiting order, distance
and comfort all have significantly positive effect on the overall feeling. These
results support the previously mentioned opinion: the consideration of conges-
tion and tourism diversification degrees should be balanced with other factors,
especially when congestion consideration negatively impacts scheduling, visiting
order, and distance between spots.

Table 2. Regression results for all responses. *** denotes p < 0.01.

Variables Coefficients Std. Err Significant VIF

Intecept 0.809 0.082 ***

Scheduling 0.273 0.030 *** 2.2372

Visiting order 0.204 0.026 *** 1.7676

Distance 0.188 0.032 *** 2.5044

Comfort 0.107 0.031 *** 2.4183

R2 0.519

6.2 Regression Estimation Results for Groups

As mentioned previously, differences in user demographics and preferences have
been observed. We perform regressions to compare the effects of factors on overall
feelings across user groups. The VIFs of variables for each regression, which are
not reported here, are smaller than 5, suggesting moderate multicollinearity.

To determine the significance of observed differences in coefficient estimates,
a bootstrapping method proposed in [21] is used to calculate empirical p-values
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Table 3. Regression results for popular group and less-known group. Reported coef-
ficients are estimated using OLS. Standard errors are in the parentheses. *** denotes
p < 0.01, ** denotes p < 0.05, * denotes p < 0.1.

Intercept Scheduling Visiting order Distance Comfort R2

Popular 0.821*** 0.242*** 0.270*** 0.238*** 0.011 0.504

(0.134) (0.048) (0.041) (0.052) (0.053)

Less-known 0.779*** 0.296*** 0.161*** 0.166*** 0.161*** 0.533

(0.104) (0.039) (0.033) (0.040) (0.039)

Empirical p-values

Popular vs. Less-known 0.6011 0.2249 0.9555 0.8293 0.0186

that estimate the likelihood of obtaining the observed differences in coefficient
estimates if the true coefficients are, in fact, equal. Observations are pooled from
the two groups whose coefficient estimates are to be compared. Denoting the
number of observations from each group as n1 and n2. For each simulation, n1

and n2 observations are randomly selected from the pooled n1 +n2 observations
and assigned to group 1 and group 2, respectively. Coefficient estimates are
then determined for each group using these observations, and this procedure is
repeated 50000 times. The empirical p-value is the percentage of simulations
where the difference between coefficient estimates exceeds the actual observed
difference in coefficient estimates. For example, a p-value of 0.01 indicates that
only 500 out of 50000 simulated outcomes exceeded the sample result, which
implies the sample difference is significant.

Popular Group vs. Less-Known Group. We divided the respondents into a
popular group and a less-known group based on their responses to the question
“prefer to visit popular places or less-known places.” Subsequently, we com-
pared the effects of variables on overall feeling across the groups to explore the
differences between different types of tourists.

Regression results for popular group and less-known group are presented
in Table 3. As demonstrated by the empirical p-values, compared to respondents
who prefer less-known spots, the popular group focuses more on visiting order (at
a significance level of 95.55%) and distance between spots (at a significance level
of 82.93%), and less on comfort (at a significance level of 1.86%) and scheduling
(at a significance level of 22.49%).

Male Group vs. Female Group. Similarly, we compare the effects of variables
on overall feeling between the male group and the female group (Table 4).

The 0.0254 p-value in the scheduling column suggests that the scheduling
coefficient for the male group is smaller than the female group at a significance
level of 2.54%, which indicates that the overall feeling score of female group is
more sensitive to scheduling than the male group. In other words, the female
respondents are more concerned about scheduling than the male respondents.
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Table 4. Regression results for male group and female group. Reported coefficients are
estimated using OLS. Standard errors are in the parentheses. *** denotes p < 0.01, **
denotes p < 0.05, * denotes p < 0.1.

Intercept Scheduling Visiting order Distance Comfort R2

Male 0.989*** 0.219*** 0.228*** 0.168*** 0.106*** 0.469

(0.102) (0.037) (0.032) (0.038) (0.037)

Female 0.436*** 0.357*** 0.179*** 0.223*** 0.103* 0.570

(0.146) (0.050) (0.042) (0.059) (0.057)

Empirical p-values

Male vs. female 0.9996 0.0254 0.2306 0.5162 0.7788

Regression Estimation Results for Clusters. Regression estimation results
for the clusters are presented in Table 5. The respondents in Cluster 1 focus more
on comfort (87.90%) and distance (83.50%), but less on scheduling (16.71%)
and visiting order (0.88%) compared to Cluster 2. The respondents in Cluster
2 are more sensitive to scheduling (69.24%) and visiting order (87.65%) but
less sensitive to comfort (25.73%) compared to Cluster 3. The 0.8512 p-value
in the visiting order column for Cluster 3 vs. 1 suggests that the visiting order
coefficient for Cluster 3 is greater than Cluster 1 at 85.12% level of significance.

Table 5. Regression results for each cluster. Reported coefficients are estimated using
OLS. Standard errors are in the parentheses. *** denotes p < 0.01, ** denotes p < 0.05,
* denotes p < 0.1.

Intercept Scheduling Visiting order Distance Comfort R2

Cluster 1 0.944*** 0.229*** 0.100* 0.244*** 0.165** 0.476

(0.187) (0.059) (0.053) (0.070) (0.069)

Cluster 2 0.716*** 0.307*** 0.273*** 0.162*** 0.062 0.580

(0.113) (0.044) (0.037) (0.045) (0.046)

Cluster 3 0.859*** 0.265*** 0.191*** 0.178*** 0.112** 0.446

(0.159) (0.059) (0.047) (0.059) (0.054)

Empirical p-values

Cluster 1 vs. 2 0.8822 0.1671 0.0088 0.8350 0.8790

Cluster 2 vs. 3 0.2196 0.6924 0.8765 0.4183 0.2573

Cluster 3 vs. 1 0.3606 0.6474 0.8512 0.2673 0.2902
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Discussion. The comparison of user groups reveals that tourists have signifi-
cantly varying concerns about comfort among different groups, indicating that
their tolerance for congestion varies and could be inferred from their demo-
graphic profiles and historical records. Therefore, a further study with more
focus on personalized congestion awareness is suggested. For instance, incor-
porating personalized congestion penalties into the reward function based on
tourists’ demographic profiles and preferences may yield better results than fixed
penalties.

7 Conclusion

The purpose of this study is to determine the evaluation of congestion-aware
route recommendation methods from tourists’ personal perspective through an
experimental questionnaire survey. We investigated respondents’ evaluations of
five route recommendation methods with varying degrees of consideration for
congestion and tourism diversification. Respondents were asked to evaluate these
methods based on five aspects. Moreover, we conducted a series of regression
estimations to explore the differences among respondent groups.

Although congestion-aware methods are preferred in terms of visiting order
scores and comfort scores, the method that does not consider multiple users or
congestion tends to provide the highest overall feeling satisfaction for tourists.
The results of regression estimation also support the notion that consideration for
congestion is necessary but needs to be balanced with other factors. In decreas-
ing order of importance, scheduling, visiting order, distance between spots, and
comfort all exhibit a significantly positive effect on overall feeling.

Additionally, this study did not consider other stakeholders, such as local
residents, travel agencies and local governments. These entities typically bene-
fit more from congestion-aware route recommendation methods than tourists.
To determine an appropriate degree of consideration for congestion and, conse-
quently, sustainable tourism, the opinions of these stakeholders are also impor-
tant. We are planning to conduct a survey that takes into account both tourists
and local stakeholders in future work.
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Abstract. We propose U-KyotoTrip, a travel planning system designed
for user-experience-oriented trips in Kyoto, Japan. U-KyotoTrip inte-
grates extensive content analysis of user-generated content, Point-Of-
Interest (POI) recommendations, and route recommendations, with the
aim of assisting users in acquiring information and travel planning.
To capture new users’ preferences, we propose user-friendly ask-to-rate
methods to handle cold-start user scenarios. Furthermore, we employ five
route recommendation methods that vary in their consideration for con-
gestion and tourism diversification to address the overtourism problem.
An empirical user study was conducted to evaluate U-KyotoTrip, reveal-
ing that users are satisfied with the system, particularly the approach
that utilizes photos to present their preferences.

Keywords: Travel Planning · POI Recommendation · Route
Recommendation · User Study · Cold-start · Ask-to-rate

1 Introduction

Tourism is a major industry in the global economy and plays a significant role
in our lives. To create enjoyable and fulfilling travel experiences, it is crucial
for tourists to consider potential destination cities, local attractions, cultural
experiences, and route planning. However, much of the imagery and information
provided by travel enterprises and local governments may have been beautified
to attract tourists from a marketing and publicity perspective [1], potentially
leading to untrustworthy information. Therefore, information based on user-
generated content is necessary to assist tourists in deciding on destinations and
attractions to visit.
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Moreover, personalized POI and route recommendations also face challenges
when dealing with tourists who have little or no historical records (e.g., check-
ins, tweets, images, etc.), which is known as cold-start user scenarios. To make
personalized recommendations in cold-start user scenarios, extra user effort is
required to learn user preferences [2]. One direct way to acquire information
from a new user for personalized recommendation is to provide POIs for the
user to rate or attributes to select [3]. However, this can pose a challenge for
users who are unfamiliar with the destination city, as they tend to select only
what is familiar to them or what they expect to enjoy, which leads to a lack of
exploration in the destination city.

Another challenge that travel planning systems face is the overtourism prob-
lem: large numbers of visitors can cause overcrowded attractions and traffic
congestion, which leads to diminished experiences for both tourists and local
residents. Although there has been an increasing interest in congestion-aware
route recommendations to handle this task, the application of these recommen-
dations in travel planning systems remains limited.

In this paper, we propose U-KyotoTrip, a travel planning system designed to
offer information and recommendations for spots and routes in Kyoto, Japan,
renowned as one of the world’s most famous destinations. We developed an
iOS application to demonstrate how U-KyotoTrip assists users in information
acquisition and generates recommendations for spots and routes. To supplement
user-experience-based information in the information search process, we utilize
spot information presented in Kyoto Sightseeing Map 2.0 [4]. In order to pro-
vide personalized recommendations, especially for users new to the application,
we propose user-friendly methods for acquiring information and utilize the POI
recommendation approach proposed in [5]. For new users, they can express their
preferences by uploading their own photos or by rating several random images
from the database. Their preferences are captured based on their responses, and
the POI and route recommendations are generated based on the inferred pref-
erences of the users. Moreover, to provide personalized congestion-aware route
recommendations, we employed route recommendation methods that have vary-
ing degrees of consideration for congestion and tourism diversification. Users can
choose from various route recommendation methods based on their preferences.

The contributions of this work are summarized as follows.

– We propose a travel planning system which integrates spot information based
on user generated contents, POI recommendation and route suggestion.

– To address cold-start user scenarios, in Sect. 3.3, we introduce novel photo-
based information acquisition methods, which are more user-friendly com-
pared to existing approaches.

– To address the issue of overtourism, in Sect. 3.5, we utilize a variety of
congestion-aware methods for route recommendations. Users can select routes
with varying levels of congestion consideration based on their preferences.

– To evaluate the proposed U-KyotoTrip, we conducted an empirical user study.
The results of the user study demonstrate that users are satisfied with U-
KyotoTrip, the recommended spots and the approach that utilizes photos to
present preferences.
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2 Related Work

Numerous studies have focused on mining tourism spots based on user-generated
content to discover attractions and provide information. Zhuang et al. [6] ana-
lyzed geotagged images and comments uploaded on social networking sites, dis-
covering attractions through clustering. Katayama et al. [7] developed a system
that identifies potential spots using location information from tourists’ histor-
ical records. Xu et al. [4] introduced Kyoto Sightseeing Map 2.0, a web-based
application that employs comprehensive content analysis of information from
user-generated content to assist travelers in their information search process.

There has been a growing interest in designing mobile applications for POI or
route recommendations [8]. Vansteenwegen et al. [9] introduced a city tour plan-
ner featuring a Greedy Randomised Adaptive Search Procedure (GRASP) [10]
as its core planning engine. Brilhante et al. [11] presented TripBuilder, a web-
based application that leverages POI collections from Wikipedia and albums
of photos from Flickr to provide POI recommendations. Gavalas et al. [12] pro-
posed eCOMPASS, a mobile application that integrates public transport options
into recommended trips. Wang et al. [13] proposed a personalized crowd-aware
trip recommendation algorithm that considers the most crowded times at tourist
spots. Khodadadian et al. [14] addressed the time-dependent orienteering prob-
lem with time windows and service time-dependent profits. Herzog et al. [15]
developed TourRec, a context-aware tourist trip recommender system capable
of suggesting routes for both individual and group users.

However, most existing methods focus solely on providing spot information,
recommending POIs, or recommending routes. In contrast, the proposed U-
KyotoTrip offers spot information and recommendations for both POI and route,
presenting users with a comprehensive solution for their travel planning needs.
With U-KyotoTrip, users can complete their travel planning all at once. Fur-
thermore, many existing methods require new users to select attributes at the
start, which can be relatively challenging for those unfamiliar with the destina-
tion city. In comparison, our approach offers more user-friendly methods to learn
user preferences, enhancing the usability of the proposed application. Moreover,
the route recommendation module in U-KyotoTrip integrates route recommenda-
tion methods that consider varying levels of congestion. These congestion-aware
methods can assist users in avoiding overcrowded attractions based on their
tolerance for congestion.

3 System Overview

3.1 System Architecture

U-KyotoTrip, as a travel planning system, assists users in discovering tourism
information and provides recommendations for POIs and routes. The founda-
tional concepts of U-KyotoTrip are drawn from [4,5,16,17], and [18]. demon-
strated in Fig. 1, U-KyotoTrip comprises four modules: information display, pref-
erence capture, POI reccommendation, and route recommendation. The iOS
application of U-KyotoTrip is developed using Node.js.



342 K. Yi et al.

Fig. 1. System architecture.

3.2 Information Display Module

For each spot, U-KyotoTrip provides comprehensive information through user-
generated content and analysis results presented in Kyoto Sightseeing Map 2.0
[4]. This information includes the pictures of spots uploaded by locals, statistical
graphs showcasing aesthetic quality and image counts for each POI, congestion
information, and reviews contributed by local residents. This wealth of infor-
mation enables users to make well-informed judgments and establish reasonable
expectations of tourist spots, aiding them in deciding whether to visit a partic-
ular destination.

3.3 Preference Capture Module

For users who have previously utilized U-KyotoTrip, POI and route recommen-
dations can be generated based on their historical records. For new users who are
unfamiliar with U-KyotoTrip, one of the following three approaches is required
to understand their preferences.

– The new user can review spot information and mark certain spots as either
“want to visit” or “do not want to visit”.

– The new user is asked to rate several photos provided from the server. Based
on the ratings of the photos, the user’s preferences are inferred.

– Alternatively, the new user can upload photos to the server. Descriptive words
for these photos are extracted using the scene detection method proposed by
[19]. These extracted words are considered as keywords representing the user’s
preferences, which are then used to infer their preferences.

Based on the input, the Pseudo-Rating Mechanism (PRM) proposed in [5] is
used to infer the user’s preferences. We provide a detailed demonstration of the
preference capture process for the approach of rating photos. As for the other
two approaches, we can substitute the images with locations or extracted words.

Suppose n images from N (n << N) records of other users are randomly pro-
vided to a new user u′ to capture this user’s preference, and u′ rates the images.
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We denote the rating information by R = {(rk, lk, wk, Ik)}nk=1, where rk, lk, wk

represent the rating, location and keywords of the image Ik, respectively. Under
the assumption that every user’s ratings of all images {rk}Nk=1 follow a known
distribution Frating, the ratings can be inferred and used to predict the spots
and behaviors that u′ may prefer. Denote the set of users, spots, and keywords
in the database as U , L, and W , respectively. For arbitrary location li ∈ L and
keyword wj ∈ W , the visit probability is

p(li, wj |R) =
∑

u∈U

p(li, wj |u)p(u|R).

Applying Bayes’ theorem,

p(u|R) ∝ p(R|u)p(u) =
n∏

k=1

p(rating(lk, wk, Ik) = rk|u)p(u).

Under our assumption of rating distribution,

p(rating(lk, wk, Ik) = rk|u) = p
(N + 1 − rank(lk, wk, Ik)

N
= Frating(rk)

∣∣∣u
)
.

where, rank(lk, wk, Ik) is the rank of (lk, wk, Ik) in N images. We approximate
the distribution of rank(lk, wk, Ik) using Monte Carlo sampling. The captured
preferences are used for subsequent POI and route recommendations.

3.4 POI Recommendation Module

Based on the captured preferences, the User Experience Model (UEM) proposed
in [5] is employed to recommend spots. The UEM considers not only “where to
visit” but also “what to do” at attractions. The UEM used in U-KyotoTrip is
trained using geo-tagged photos in YFCC100M Kyoto [20] as the data source.
Descriptive words for the photos are extracted using the scene detection method
proposed in [19]. Out of a total of 91 spots, the system recommends the top 10
spots that may interest the user.

3.5 Route Recommendation Module

If the user has decided and selected all the spots to visit, U-KyotoTrip could
provide the shortest route based on the user’s choices using GRASP [10].

If the user wants the recommended route to include spots that are not initially
selected, the route recommendation module of U-KyotoTrip offers the option to
provide routes using the following route recommendation methods. These meth-
ods have varying degrees of consideration for congestion and tourism diversifi-
cation. These methods are trained using the dataset of Kyoto Sightseeing Map
2.0 [4] and trajectory data used in [18] and [17].
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Fig. 2. The interface of U-KyotoTrip.

– MARLRR: An multi-agent reinforcement learning approach proposed in [16]
for solving the congestion-aware route recommendation task. This method
considers that several groups are moving simultaneously, and a congestion
penalty of reward function is introduced to avoid overconcentration at spots.

– RPMTD: A multi-agent reinforcement learning based route recommenda-
tion method proposed in [17] that considers both multiple users accessing
simultaneously and the congestion at attractions. This method introduces
a dual-congestion mechanism, in which both the local congestion at visited
spots and the global distribution of tourists affect tourists’ satisfaction.

– Non-Dual RPMTD: An alternative version of RPMTD that does not con-
sider the global distribution of tourists in the dual-congestion mechanism.

– Pointer-NN: A reinforcement learning approach to the Orienteering Prob-
lem with Time Windows proposed in [21], without considering congestion.

– TRGCSC: A reinforcement learning approach proposed in [18], which is
based on [21] and introduces two novel concepts, “dynamic stay duration” and
“environmental tax metaphor.” The former concept estimates the necessary
stay duration at a spot based on its congestion, and the latter concept assigns
dynamic rewards depending on congestion at spots.
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3.6 Interface and User Interaction

Figure 2 demonstrates the user interface of U-KyotoTrip. In Fig. 2(a), upon user
login, the map displays a total of 91 spots in Kyoto. Clicking on a marker on
the map leads the user to the corresponding spot’s information page. The upper
part of this page, as shown in Fig. 2(b), provides photos of spots uploaded by
locals, statistical graphs presenting aesthetic quality and image counts for each
spot, and congestion details. The lower part of this page, as shown in Fig. 2(c),
provides reviews from local residents. Within the spot information page, users
can select from three options: “want to visit,” “do not want to visit,” or “cancel.”

The user can utilize the button located at the top left corner of the map
display page to access the map view, perform POI recommendations, or route
recommendations, as illustrated in Fig. 2(d). For new users who are using U-
KyotoTrip for the first time, POI and route recommendations are not avail-
able until they complete the “ask-to-rate” step to capture their preferences.
As depicted in Fig. 2(e), users can initiate a brief questionnaire by clicking the
first button labeled “Rate photos,” which presents several photos for rating.
Figure 2(f) illustrates the presentation of photos for rating. These ratings con-
tribute to capturing users’ interests and preferences as described in Sect. 3.3.
Alternatively, users can click the second button labeled “Upload photos” in
Fig. 2(e) to express their preferences by uploading photos. Moreover, if the user
has already marked certain spots as “want to visit” or “do not want to visit,”
the third button enables them to directly obtain recommendations.

Subsequently, as illustrated in Fig. 2(g), the recommended spots are shown
on the map. Similar to the map page in Fig. 2(a), users can click on a marker to
access spot information and mark it as “want to visit” or “do not want to visit.”
As shown in Fig. 2(h), the marker for the “want to visit” spot will turn green,
while the marker for the “do not want to visit” spot will turn gray.

After the user has selected a few spots they wish to visit, they can click the
“Recommend route” button. The system will return the shortest route using
GRASP. Alternatively, the user can also utilize congetsion-aware route recom-
mendation methods from the menu page. This action takes them to the route
recommendation page, depicted in Fig. 2(i), where they can input the start loca-
tion, end location, start time, and time budget. The user can select a spot or
an arbitrary coordinate as the start or end point, thereby providing flexibility
to the route recommendation system. Figure 2(j) illustrates the recommended
route.



346 K. Yi et al.

Table 1. Demographic profile of respondents.

Characteristics Percent Percent

Gender Male 39.02% Female 60.98%

Frequency of travel Once every few years 14.63% Once a year 12.20%

Twice a year 34.15% Once every quarter 34.15%

Once every two months 17.07% Once a month 7.32%

Twice a month 12.20% Once a week 2.44%

Duration of travel Daytrip 12.20% 2 days 4.88%

3 days 19.51% 4 days 17.07%

5 days 14.63% 6 days 0%

7 days 14.63% More than 7 days 17.07%

Factors of concern Price 78.05% Time cost 48.78%

Scheduling 63.42% Season 56.10%

Popularity 48.78% Congestion 80.49%

Popular or Less-known places 63.42% Neutral 7.32%

less-known spots Popular places 29.27%

4 User Study

4.1 Participants and Setting

We conducted a user study in Kyoto, Japan to evaluate the proposed U-
KyotoTrip. A screening questionnaire was distributed to 41 participants. The
respondents’ demographic characteristics are listed in Table 1. We had partici-
pants experience the tour planning process as new users. Each participant was
provided with 10 random photos and asked to rate these photos, capturing their
preferences. POI reccommendations and route suggestions were made based on
the inferred preferences. Participants could explore spot information on the map,
as shown in Sect. 3.6. After reviewing the recommendations, participants were
asked to respond to the following questions:

– Q1. How many of the recommended spots did you like?
– Q2. Did you find the number of recommended spots too many or too few?
– Q3. Did you find the types of recommended spots too many or too few?
– Q4. Did you find the popular spots too many or too few?
– Q5. Did you find less-known spots too many or too few?
– Q6. How satisfied did you feel overall with U-KyotoTrip?
– Q7. Did the recommended spots meet your satisfaction?
– Q8. Did you find the use of photo ratings to express preferences satisfactory?
– Q9. How satisfied did you feel with the route recommendation methods?

Additionally, we asked respondents to provide written comments on the rec-
ommended spots, the use of photo ratings, and the overall feeling of U-KyotoTrip.
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Fig. 3. Survey results.

4.2 Survey Results

Figure 3(a) illustrates the results for Q1, showing that 84% of the respondents
liked 6 or more of the recommended spots, and 54% of the respondents liked 8
or more of the recommended spots. This suggests that the recommended spots
are considered satisfactory for most respondents.

Figure 3(b) illustrates the results for Q2, Q3, Q4, and Q5. For the number of
recommended spots, 68% of the respondents selected “just right,” 20% chose “too
few,” and 12% opted for “Too many.” As for the types of recommended spots,
51% noted “Too few,” 44% selected “Just right,” and 5% thought “Too many.”
Regarding popular spots and less-known spots, many respondents thought pop-
ular spots are “Too many,” and less-known spots are “Too few.”

Figure 3(c) displays the responses to Q6, Q7, and Q8. While a few respon-
dents expressed dissatisfaction, the majority were “Satisfied” or “Very satisfied”
with the application, the recommended spots, and rating photos.

Figure 3(d) illustrates the satisfaction with route recommendation methods.
Pointer-NN is the most satisfactory method for respondents, with a total of 67%
of the respondents selecting “Very satisfied” or “Satisfied.” This is followed by
TRGCSC, with a total of 51% of the respondents selecting “Very satisfied” or
“Satisfied.” Non-Dual RPMTD (40%), RPMTD (41%), and MARLRR (40%)
achieved similar performance. More details concerning the evaluation of route
recommendation methods can be found in [22].

4.3 Clustering Analysis

To explore further subjective satisfaction with the recommended spots, the app-
roach of expressing preferences through photo ratings, and the overall feeling
of U-KyotoTrip, we conducted a clustering analysis on the textual comments
provided by respondents.
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Fig. 4. Clustering results.

We collected a total of 1,489 word comments from 41 participants. We pre-
processed the data by removing punctuation, converting to lowercase, reducing
word forms, and filtering stop words using Spacy [23]. The Skip-Gram model in
Word2Vec [24] was utilized to embed words into high-dimensional vectors, cap-
turing their semantic meanings. We employed DBSCAN [25] to cluster similar
comments for each question, and UMAP [26] to reduce the comment vectors to
two dimensions for visualization purposes. The results are presented in Fig. 4.
Furthermore, to gain insights into the features of each respondents’ cluster, we
created word clouds to visualize the most common words in each cluster, as
illustrated in Fig. 5, Fig. 6, and Fig. 7.

Regarding the recommended spots, the comments are divided into 4 clusters.
As illustrated in Fig. 5, all clusters exhibit a significant proportion of positive sen-
timent, suggesting that respondents are satisfied with the recommended spots.
Meanwhile, Cluster 1, Cluster 3, and Cluster 4 express concerns about potential
overcrowding at these recommended spots.

The comments regarding the use of photo ratings are divided into 4 clusters,
and the word clouds are shown in Fig. 6. On one hand, numerous respondents
convey a positive sentiment, indicating that the utilization of photo ratings is
a simple but effective way to capture users’ preferences. On the other hand, a
few respondents express that some provided photos may have been beautified
for attractiveness, potentially leading to inaccurate preference capturing.

For the overall feeling of U-KyotoTrip, the comments are divided into 3 clus-
ters. As demonstrated in Fig. 7, all the clusters agree that the application is easy
to use and can assist users in travel planning. Respondents in Cluster 1 express
satisfaction with U-KyotoTrip due to the high-quality recommendations it pro-
vides. Cluster 2 respondents emphasize that this application enables tourists
to easily explore scenic spots, assisting users in making decisions about which
attractions to visit. Clusters 3 respondents emphasize the term “convenient,”
“concise,” “saving time,” and “simple,” indicating their high satisfaction with
the user-friendly nature of U-KyotoTrip.
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Fig. 5. Word clouds of comment clusters on recommended spots.

Fig. 6. Word clouds of comment clusters on rating photos.

Fig. 7. Word clouds of comment clusters on U-KyotoTrip.

4.4 Discussion

As demonstrated in Sect. 4.2, most of the respondents are satisfied with the pro-
posed U-KyotoTrip and the recommended spots. This indicates that the system
effectively captures the preferences of most participants, resulting in a high level
of satisfaction with the suggested spots. One limitation of the system is that
many respondents found the variety of spot types to be insufficient. The POI
recommendation module tends to recommend spots of similar types to users
after capturing their preferences. Another limitation pertains to the number of
less-known spots. The participants who favor less-known spots expressed that
the quantity of such spots provided was inadequate. Therefore, future research
on the inclusion of diversification and more less-known spots in POI recommen-
dations is necessary to establish more satisfactory travel planning systems.

Regarding the approach of presenting preferences through photo ratings,
the majority of respondents expressed that their preferences were satisfacto-
rily captured. The comment analysis indicates that most participants appreciate
the visual experience and find it intuitive. However, some participants express
concerns that the provided photos may have been enhanced for attractiveness,
potentially leading to inaccurate preference capturing. Incorporating 360-degree
views or videos would further enhance the user experience.
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Concerning the route recommendation methods, respondents show a ten-
dency to favor Pointer-NN, which does not consider congestion, over the
congestion-aware route recommendation methods. This phenomenon suggests
that the consideration of congestion could not always improve tourists’ satisfac-
tion. Although local residents and governments may benefit from these methods,
the tourists might experience dissatisfaction with non-ordinary trajectories, par-
ticularly when the recommended less-known spots are far from other spots.

5 Conclusion

In this paper, we propose U-KyotoTrip, a user experience-oriented travel plan-
ning system designed to assist users in planning their trips. U-KyotoTrip inte-
grates spot information, POI recommendation, and route recommendation, offer-
ing users a comprehensive solution for their travel planning needs. We evaluated
U-KyotoTrip using an empirical user study. Most participants expressed that
U-KyotoTrip is enjoyable to use for information search and recommendations,
and the utilization of rating photos effectively captures participants’ preferences.
Two major limitations are that the variety of recommended spot types tends to
be too few, and the system tends to prioritize suggesting popular spots over less-
known ones. Therefore, future studies on diversifying POI recommendations are
needed to establish more satisfactory systems. Furthermore, the comparison of
route recommendation methods reveals that the consideration of congestion may
not always improve tourists’ satisfaction. Further research should be undertaken
to explore the balance between tourism diversification and satisfaction.
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Abstract. Personalized recommendations have played a vital role in tourism,
serving various purposes, ranging from an improved visitor experience to address-
ing sustainability issues. However, research shows that recommendations aremore
likely to be accepted by visitors if they are comprehensible and appeal to the
visitors’ common sense. This highlights the importance of explainable recom-
mendations that, according to a previously specified goal, explain an algorithm’s
inference process, generate trust among visitors, or educate visitors by making
them aware of sustainability practices. Based on this motivation, our paper pro-
poses a visual, interactive approach to exploring recommendation explanations
tailored to tourism. Agnostic to the underlying recommendation algorithm and
the defined explainability goal, our approach leverages knowledge graphs to gen-
erate model-specific and post-hoc explanations. We demonstrate and evaluate our
approach based on a prototypical dashboard implementing our concept. Follow-
ing the results of our evaluation, our dashboard helps explain recommendations
of arbitrary models, even in complex scenarios.

Keywords: Tourism · Recommender Systems · Knowledge Graphs ·
Explainable Artificial Intelligence

1 Introduction

Recommender systems have been around for multiple decades. In tourism, they help
visitors to identify, among others, worthwhile points of interest (POIs), hiking tours,
or destinations. Compared to early, relatively simple approaches, state-of-the-art rec-
ommender systems achieve impressive results, often thanks to improved technologies,
including matrix factorization, deep learning, and graph neural networks (GNNs) [1].
Recent use cases even go beyond recommender systems that “simply” identify suit-
able items but aim at generating multistakeholder recommendations [2], for example, to
address sustainability goals [3, 4]. Such recommender systems consider multiple per-
spectives, including visitors’ preferences, nature preservation, local inhabitants, and the
spatiotemporal occupancy of specific places.Regarding visitors’ acceptance of generated
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recommendations, there is significant evidence that visitors tend to follow recommen-
dations better if they understand the reasons behind them [5]. Moreover, recommender
systems tackling sustainability issues (e.g., by guiding visitors to little-crowded places
[4]) not only aim to recommend alternatives but include the critical aspect of visitor
education, making them understand the implications of their actions [6].

This, however, reveals an essential shortcoming of many state-of-the-art recom-
mender systems. Due to their complex underlying architecture, they are usually hard
to understand and often referred to as (AI) black boxes [7]. Fortunately, not all use
cases require opening these black boxes and hence do not require visitors to understand
the actual recommender’s (algorithmic) inference (i.e., the technical path the algorithm
takes to derive a particular recommendation). In contrast, it is often sufficient to find
approximate explanations, for instance, a comprehensible explanation of why a visi-
tor should not visit a specific place for sustainability reasons and why a recommended
(possibly similar) alternative may also appeal to the visitor’s interests [8]. Developing
such systems, even based on approximate explanations, is still challenging for develop-
ers. It requires considerable engineering effort and domain-specific knowledge, involves
expensive trial and error, and demands sufficiently high accuracy.

In this paper, we introduce an approach for visually and interactively exploring the
space of potential explanations for generated recommendations, showcasing how trust-
worthy explanations can be designed based on an interactive dashboard. We employ
knowledge graphs (i.e., structural descriptions of real-world entities [9]) to incorporate
domain-specific knowledge, allowing the systematic exploration of interrelationships
within generated recommendations. Intended to be used by researchers and developers
of touristic recommendation services, our dashboard helps find convincing reasoning
paths suitable to simplify implementing a goal-oriented explanation logic. We evaluate
our approach using a prototype to find explanations for two state-of-the-art recom-
mender systems, including a knowledge-based system that exposes hints of its internal
functionality and a deep-learning approach that we consider a complete black box.

2 Background

The most prominent distinction of recommender system categories comprises content-
based (CB), collaborative-filtering-based (CFB), and hybrid methods. CB recommenda-
tion techniques aim to recommend items similar (i.e., with respect to item attributes) to
those a user has interacted with in the past [10]. In contrast, CFB recommenders create
recommendations based on the unseen items of similar users (i.e., users with a similar
user-item interaction history) [10]. Hybrid recommender systems [11] combine different
techniques to balance the disadvantages of specific methods and tend to score a higher
precision than traditional algorithms [12]. More recent approaches to recommender
systems leverage information beyond pure interaction data and item attributes. Context-
aware recommender systems extend thegenerationof recommendations by incorporating
additional context information about entities (e.g., users, items, additional objects) [11]
comprising time, location, groups, and social context [13]. Similarly, knowledge-based
recommender systems leverage side information, often contained in knowledge graphs
(KGs) [9], to achieve better recommendation performance [7]. KGs capture entities in a
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structured way, presenting them as labeled nodes that are linked by labeled edges (repre-
senting relationships). Using formal semantics, KGs allow logical reasoning to capture
information about subtle relationships (e.g., if A is related to B and B is related to C, A
is also related to C) [14].

With the growing complexity of the underlying recommender algorithm, generating
comprehensive yet understandable explanations of why an algorithm inferred a spe-
cific item internally becomes an increasingly difficult task. However, full transparency
on how a recommender’s inference internally works may be irrelevant and even over-
whelm regular visitors. [8] identifies seven frequently used explanation goals in the
literature: transparency, scrutability, trust, effectiveness, persuasiveness, efficiency, and
satisfaction. Since achieving all goals in any use case is neither possible nor necessarily
desirable, the authors highlight the importance of defining the individual goals before
diving deeper into a specific implementation.

The specified explainability goal determines which information is required for the
explanation task. Transparency, for example, where explanations should reason about
an algorithm’s inference process, requires a model-specific approach that reveals model
internals (e.g., the structure of regression trees [15] or attentionweights [16]). Otherwise,
a post-hocmethodwith explanations generated by a separatemodel and thus independent
of the selected recommendermay be sufficient or even lead tomore suitable explanations
[7].

For conveying generated explanations to a user, researchers presented different types
of explanation styles that may vary depending on the recommendation model, the expla-
nation goal, the intended users, and the application domain [8]. Table 1 summarizes
prominent examples of explanation styles.

Table 1. Overview of Explanation styles.

Explanation Style Description

Relevant Users Explains an item’s relevance by emphasizing its (positive)
ratings received from similar users [7]

Relevant Items Explains an item’s relevance by highlighting similar items the
user has interacted with in the past. Studies suggest the
superiority of “relevant items” over “relevant users” [7]

Feature-Based Explanations An extension of “relevant items”, additionally reasoning about
what features make items similar [7, 17]

Opinion-Based Explanations Employs user-generated content (e.g., reviews) that contain
information about different aspects (e.g., breakfast quality in a
hotel) to generate explanations [7]

Sentence-Based Explanations Explanations in text form are created using templates (i.e.,
sentences with placeholders) or by a suitable model [7]

Despite the research progress in explainable recommendation systems, developing
such systems remains challenging. Choosing suitable explanation techniques and com-
munication styles requires comprehensive knowledge of the underlying domain and a
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thorough analysis of the particular use case [8]. This considerable engineering effort is
complemented by expensive trial and error, regularly evaluating the effects of changes. A
viable solution would allow researchers and developers to explore different explanation
techniques and styles without needing constant re-development.

However, existing approaches in this regard are rare and bound to specific explanation
styles and use cases [18], leaving tourism largely untouched. Furthermore, visualizing
the data and internals of recommender systems for algorithmic improvement is an urgent
yet underexplored field [19]. In the following, we propose a visual, interactive approach
to explore different explanations tailored to the tourism domain, where location-based
recommendations and geographic attributes are crucial [20]. Our approach is centered
around KGs, which have proven successful not only for generating recommendations
but also for generating related explanations [1]. Employing KGs, we allow incorporating
tourism-specific knowledge to deep-dive into model internals or to support the creation
of model-agnostic (i.e., post-hoc) explanations. Using our approach, researchers and
developers can interactively evaluate different explanation styles (and configurations) to
find the most effective approach for their use case.

3 Method

This paper adopts a design science paradigm (DSR) [21], an optimal fit for develop-
ing and evaluating novel artifacts to solve real-world problems. To endow our research
with the necessary rigor, we follow the framework of [22] using an objective-centered
approach comprising the following steps: (i) definition of solution objectives, (ii) con-
ceptualization, (iii) demonstration, (iv) evaluation, and (v) communication (covered by
the publication of this work).

Our overall objective is to support researchers and developers inmaking decisions for
implementing recommendation explainability in the scope of tourism. More precisely,
we aim to provide them with an interactive, visual approach to experiment and explore
various explanation styles and associated configurations to discover an appropriate solu-
tion for their use case. Our objectives are based on the theoretical background outlined
in the previous section and the specifics of the tourism domain, including the importance
of geographic objects [20], touristic knowledge graphs [23], and the dynamic nature of
data-driven tourism practices [24], making it necessary for explanations to specifically
adapt to different use cases [8]. Considering the diversity of existing recommendation
algorithms, we incorporate both model-specific and post-hoc explanation styles to keep
our approach generalizable. In particular, we support side information from knowl-
edge graphs, even for non-knowledge-graph-based models. Our concrete objectives are
summarized in Table 2.

In line with the second DSR step, we developed a visual approach to realizing these
objectives. For this purpose, we decided to conceptualize a dashboard, which contains
interactive visualizations of different explainability methods. Following our objectives,
our overall approach is heavily based on knowledge graphs, which allow highly dynamic
data structures and enable modeling complex situations, which can be exploited for
sophisticated explanations. Regarding DSR steps three (i.e., demonstration) and four
(i.e., evaluation), we developed a prototypical implementation of our concept [26, 27]
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Table 2. Determined solution objectives.

# Solution Objective Rationale

1 Support various explanation styles Derived from the existence of a wide range of
explanation styles, each of which is necessary
for different use cases [7]

2 Allow post-hoc explanations Derived from the existence of a wide range of
complex models that do not expose specific data
[7, 25]

3 Allow model-specific explanations Derived from the possible use-case-specific
explanation goals that may incorporate the need
of full transparency [8]

4 Map-based visualization Derived following the importance of geographic
information in tourism recommender systems
[20]

5 Deep KG support Derived from the widespread adoption of KGs in
the tourism domain and their valuable side
information [23]

6 Tailored paths for KG navigation Derived from the diversity of touristic
knowledge graphs [23] and the need of
use-case-specific explanation paths

and created an illustrative scenario [28] based on real-world objects and simulated user
interactions to compare our solution objectives with the outputs of the developed pro-
totype, a typical evaluation method in DSR for solutions to problems that are not yet
sufficiently addressed [22]. In the following sections, we detail the conceptualization,
demonstration, and evaluation steps, respectively.

4 Conceptualizing an Explainability Dashboard for Tourism

Our dashboard has been designed for explaining touristic objects (i.e., items), includ-
ing POIs and tours. While bar charts and boxplot diagrams give detailed information
about specific item features (e.g., tour lengths), a geographic map overviews the items’
geographic properties. The interactive core visualization style of our dashboard is a
graph-based approach that allows inferring relationships for the purposeof explainability.

Our explainability dashboard allows a deep dive into explanations for a configurable
number of N recommendations of a selected model based on a selected user’s profile
and history. While the features of our dashboard can be used in any order, a typical
analysis workflow (Fig. 1) starts with first inspecting item-based explanations before
diving deeper into more complex explanations using graphs.
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Fig. 1. Typical explainability analysis workflow using the explainability dashboard.

4.1 Item-Based Explanations

Item-based explanations refer to explanations generated based on item features. To
emphasize the relevance of geographic properties in tourism [20], we further distinguish
between feature-based and geographic-based explanations.

Feature-Based Explanations. Feature-based explanations provide insights into the
distribution of feature values for recommended and interacted items. Boxplot diagrams
visualize the distribution of numerical features (e.g., a tour’s meters of altitude or steep-
ness) and reflect their statistical properties (i.e., quartiles, minimum, and maximum).
For categorical features (e.g., difficulty), we utilize bar charts to visualize the respective
values’ distribution. Feature-based visualization allows us to detect correlations and to
understand which item properties may have been most influential to an underlying rec-
ommendation. Since preferred feature values may differ depending on item types (e.g.,
30 km may be substantial for hiking but short for biking), we suggest creating several
boxplot diagrams per item category, although this is a case-by-case consideration.

Geographic Explanations. Geographic explanations provide a more detailed
overview of geographic features (e.g., the coordinates of a POI or the length and shape
of a hiking tour). It helps identify interrelations between those items a user has interacted
with and the items that have been recommended subsequently. This allows both a rough
estimation of how well the underlying recommender works and what geographic sim-
ilarities and proximities are important for a recommendation. Besides, the map should
support visualizing the items’ underlying regions. Regions may include political and
touristic (marketing) regions and help visualize regional influence, including the effects
of marketing campaigns by destination management organizations.

4.2 Graph-Based Explanations

Graph-based explanations exploit a knowledge graph’s structure to find explanations
based on paths. KGs often capture a wide range of domain knowledge, making them
well-suited to interactively explore possible explanations. Note, however, that it is not
necessary for a recommender to employ a graph-based model; KG-based explanations
can be generated post-hoc without the involvement of the original recommender algo-
rithm. On the other hand, if a graph-based model exposes internal knowledge about the
algorithm’s inference (e.g., attention weights), this information can be used to gener-
ate model-specific explanations. The following describes two approaches to generate
explanations based on KG paths.

Shortest-Path Explanations. Shortest-path explanations aim to identify the clos-
est connections between recommended and interacted items. Based on a shortest-path
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algorithm, the shortest paths from interacted to recommended items are identified and
visualized as an interactive subgraph. For example, a recommended hiking tour A could
be linked to an interacted hiking tour B via category or difficulty nodes, indicating that
A and B belong to the same category and are similarly difficult. To compare different
shortest paths interactively, filters can be applied to specify which intermediate nodes
are allowed (e.g., to filter out less expressive nodes or such with a high node degree).

Score-Path Explanations. While shortest-path explanations may extract the most
obvious connections and may be sufficient for a range of use cases, the result of this
investigation largely depends on the knowledge graph’s overall design. Score paths allow
the definition of more sophisticated patterns (i.e., meta paths) to achieve precise results
independent of the knowledge graph’s structure. Meta paths are defined by specifying
a sequence of allowed nodes and edges, each of which may be restricted to a subset
of types (i.e., node types and edge types). Based on this specification, matching paths
are retrieved from the knowledge graph and scored according to customizable scoring
functions (e.g., page rank and centrality). While these graph metrics are independent of
the underlying recommendation algorithm and, therefore, refer to a post-hoc explain-
ability approach, model-specific explanations can be realized by simply adjusting the
scoring function to incorporate information internal to the model’s inference process
(e.g., attention weights).

5 Demonstration and Evaluation

Following the DSR paradigm, we aim to compare our dashboard’s functionality with the
previously defined solutionobjectives [22]. Toperform this comparison,we implemented
a web-based prototype of our concept, a common evaluation technique in DSR [26],
which aims to verify solutions based on artificial or naturalistic use cases [27]. We apply
our prototype by adopting an illustrative scenario [28] serving the use case of explaining
recommendations in outdoor tourism (i.e., a tour recommender). Based on real-world
outdoor data and simulated user behavior, we showcase the creation of explanations for
tour recommendations generated by two exemplary models.

5.1 Data and Model Generation

To initialize our illustrative scenario, we created a simple KG comprising 185,229 tours
from Outdooractive [29], one of Europe’s largest platforms for outdoor tourism. Our
exemplary knowledge graph has been stored in a graph database. It includes three dif-
ferent types of entities: (i) tours, (ii) hierarchical tour categories, and (iii) touristic and
political regions (whichmayoverlap). Each tour has been connected to one category node
(e.g., hiking, cycling) andmultiple region nodes (i.e., all regions the tour intersects with).
Furthermore, to simulate user interactionswith tours, we generated 10,000 artificial users
with random user preferences, including (i) preferred tour lengths and durations, (ii) a
sub-selection between one and four favorite tour categories, and (iii) three to ten favorite
regions. The preference distribution has been designed to be close to the real data in the
Outdooractive platform. For each user, we generated five to 100 interactions (i.e., clicks)
matching the specified preferences, resulting in 517,866 interactions.
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To standardize the creation and training of our recommendation models, we used
Recbole [30], a Python-based framework providing state-of-the-art recommendation
models and a standardized training and evaluation process. We extended Recbole’s abil-
ity to export model-internal data to evaluate model-specific explanations and chose
two models, namely (i) KTUP [31], a knowledge-graph-based model that employs an
attention mechanism allowing the use of attention weights for explainability, and (ii)
MultiDAE [32], a general purpose, deep-learning-based recommender system that does
not rely on a KG and is used for post-hoc explanations. Both models were trained for
100 epochs with a learning rate of 0.001 and a batch size of 2096.

5.2 Results

We verified the suitability of our approach by generating 50 recommendations for a
randomly selected user using KTUP and MultiDAE. We map the dashboard’s abilities
to our objectives and discuss our solution’s degree of support. In the following, we
discuss the different explanation styles for the generated recommendations.

Fig. 2. Exemplary visualizations of interacted (blue) and KTUP-recommended (red) tours.
Boxplots explain the distributions of numerical features, geographic features are shown in
a map (The map is based on Leaflet (leafletjs.com). Map data from OpenStreetMap (open-
streetmap.org/copyright)).

Feature-Based Explanation. To get an overview of the similarity between inter-
acted and recommended tours, we first visualize their feature values using boxplot dia-
grams (Fig. 2. a) and recognize a correlation between interacted and recommended
tours, showing that the applied KTUP recommender seems to respect such properties.
For MultiDAE, we obtained a similar result (feature-based explanations are generated
post-hoc).

Geographic Explanation. As a next step, we investigate the geographic properties
of individual tours (Fig. 2. b). As with feature-based explanations, geographic explana-
tions are generated post-hoc and lead to similar results for both models. Comparing the
interacted with the recommended tours reveals one of the user’s favorite regions (cen-
tered on the map) and their preference for round trips. Following this first impression of
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the map visualization, most recommendations seem to reflect these preferences, which
allows inferring that tours are recommended based on their region and shape. However,
contradicting examples exist. A red tour in the bottom right corner (i.e., “Drei Täler
Runde”, DTR) is in a different region and seems to exceed the user’s preferred length.
To explain this recommendation, a more sophisticated approach is necessary.

Graph-Based Explanation. To generate suitable explanations for more complex
recommendations,wemake use of a graph-based approach. For this, we navigate existing
paths of the knowledge graph connecting users and tours using graph algorithms imple-
mented in the underlying graph database. First, we apply the shortest-path explainability
module to the DTR tour above and find that they share the same countries, categories,
and provinces with many recommended tours. However, due to their size, countries may
be insufficient for explaining a recommendation and should be excluded, while using
the category seems to be a valid approach (Fig. 3).

Fig. 3. Exemplary shortest-path explanation indicating (previously hidden) shortest relations
between recommended (bottom) and interacted (top) tours according to the underlying KG.

Besides shortest paths, score paths allow fine-grained definitions of sub-graphs and
meta paths. To investigate the DTR tour in more detail, we perform a model-specific
explanation by scoring paths, which reveals the main differences between explanations
with MultiDAE and KTUP. While MultiDAE is restricted to general graph metrics such
as centrality and betweenness that do not capture any model internals, KTUP allows a
model-specific exploration of why a specific recommendation has been inferred, as it
exposes model-specific attention weights (Fig. 4). In the DTR case, the province seems
to play the predominant role in the recommendation.

Next, we provide a mapping of the evaluation results to our initial solution objectives
(SO). As the results show, our dashboard supports various explanation styles (SO #1),
including the styles mentioned in the background section, except for opinion-based
explanations. The latter was excluded from our evaluation due to the nature of the
underlying data. However, we argue that opinion-based explanations can still be realized
using our graph-based approach, provided that the KG includes the necessary opinions.
Furthermore, we verified the support of both post-hoc and model-specific explanations
(SO #2 and #3). Our map visualization module allows us to visually explore geographic
properties (SO #4). Finally, our approach is centered around a touristic KG, exploiting
arbitrary side information and allowing us to define (meta) paths for explanations tailored
to the underlying use case (SO #5 and #6).
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Fig. 4. Exemplary model-specific score path with attention weights.

6 Conclusion and Future Work

This paper introduced a visual, interactive approach to support the explainability of
touristic recommendations, supporting both model-specific and post-hoc explanations,
mainly based on knowledge graphs. To demonstrate and evaluate our approach,we devel-
oped a prototypical dashboard implementing our concept and evaluated it following an
illustrative scenario. Our results show that our concept can explain recommendations,
even in complex scenarios generated by state-of-the-art deep learning models. By pro-
viding a novel approach for interactively exploring recommendation explanations, our
work contributes to theory and practice. Researchers may use our concept to study the
feasibility of different explanations, especiallywhen studying different explanation goals
[8] in multistakeholder recommendation scenarios [2]. On the other hand, practitioners
benefit from our dashboard by being provided a tool to develop tailored explanations for
their specific real-world use cases.

Like other work, our work suffers from certain limitations. First, while supporting
many of the most important recommendation explanation techniques mentioned in the
literature, our approach does not consider opinion-based explanations. Moreover, our
evaluation is based on an illustrative scenario and should be subject to further evaluation,
especially with real user involvement. According to the results of this evaluation, our
concept may have to be further adjusted.

For future work, we plan to use our dashboard more broadly, incorporating real-
world user interactions and dashboard users to obtain more in-depth evaluation results.
Furthermore,wewill extend our dashboard to support evenmore types of explanation and
model-specific parameters (e.g., integrated gradients). Moreover, we want to motivate
other researchers to strengthen the investigation of visual recommendation evaluation
tools in general, not limited to explainability. Finally, using our dashboard, we plan to
develop an explainable, knowledge-graph-based recommendation model that captures
the dimensions of multiple stakeholders and deploy it in the context of sustainable
tourism.
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Abstract. Generative AI has become a disruptive force for the Tourism industry.
While its potential for generating unique content has been acknowledged, its fea-
sibility for tourists remains unclear. This paper analyses ChatGPT as an itinerary
planner. It compares ChatGPT-generated itineraries for 3 destinations with those
developed by tourism experts. The evaluation of 11 quality criteria demonstrates
that ChatGPT creates easy-to-understand and accessible but less accurate and less
specific itineraries. It is a good starting point for travel inspiration. However, it
currently cannot serve as an exclusive tool for trip planning.

Keywords: ChatGPT · generative AI · itinerary · e-tourism · service automation

1 Introduction

The contemporary travel industry offers tourists a range of options to acquire travel
itineraries. The proliferation of Social Media has enabled tourists to use others’ expe-
rience to develop their own itineraries [1]. The advancements of Smart Tourism and
automation support them with apps that offer real-time customisation and personalisa-
tion [2]. However, these tools still require substantial time and effort to find a relevant
itinerary, understand it and adapt it to individual needs. More recently, ChatGPT allows
tourists to generate texts for various purposes, including for travel itineraries [3, 4].
While ChatGPT is a quick, easy-to-use, and innovative tool, the quality of the ChatGPT-
generated content for travel itineraries remains unclear. This paper aims to provide a
preliminary evaluation of the ChatGPT-generated travel itineraries quality compared to
human-created itineraries offered by travel experts. The study suggests that ChatGPT
can be used for efficiently drafting preliminary travel itineraries. Such itineraries need
validation and further planning to ensure a positive travel experience.
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2 Literature Review

2.1 The Value of a Travel Itinerary

A travel itinerary is a subset of points of interest (POI), organised sequentially to optimise
travel experience within available tourist time [1]. Tourist experience from a destination
is constructed as a sum of individual occurrences (aka “experiences”) in specific con-
texts [5]. Thus, tourists are primarily interested in exploring attractions and engaging
in other available activities at a chosen destination. A relevant choice of POIs and a
convenient schedule would contribute to a positive tourist experience. Such factors as
too many planned attractions, inadequate time dedicated to each of the POIs, and time
and effort invested in commuting between them can prevent tourists from satisfying their
needs while facing losses of time, energy, or money [1]. The tourist experience from a
destination largely depends on the choice of the itinerary [6]. Tourists are in search of
tools which can help them in optimising their travel experience.

2.2 The Quality of a Travel Itinerary

Planning a high-quality travel itinerary is a challenging task for tourists [7]. Initially, the
quality of a travel itinerarywas directly associatedwith the high density of attractions [1].
Taylor et al. [1] define a “good” travel itinerary as one thatmaximises thevalueof thePOIs
subset while being manageable within the available travel time and budget. An itinerary
need to include useful planning information (e.g., locations, opening hours, distances,
time for each POI, costs), which is conveniently presented to tourists. It should also be
personalised, i.e., to be relevant to the tourists’ individual needs [2]. The development a
travel itinerary should take a holistic approach.

Wang & Strong [8] proposed a holistic framework for tourism content. An itinerary
content should have high intrinsic quality. The POIs description, and the information
required for planning, should be up-to-date, objective, reputable and believable [2].
The itinerary content should have high representational quality, i.e., to be consistent,
concisely structured and presented to enable ease of use [9]. The itinerary should be
adapted to real-time tourist context and to have exhaustive information for them [2].
Finally, the itinerary content should be accessible to all target tourists (Fig. 1).

2.3 ChatGPT for Travel Itinerary

ChatGPT can be used in all stages of the trip by both tourism managers and tourists.
ChatGPT (Generative Pre-training Transformer) is a case of generative AI, which aims
to predict the likelihood of typical human word sequences, thereby creating texts that
resemble natural human speech [10]. It can generate ideas for a visit to a destination and
outline the main attractions and activities by day based on a predetermined length of stay
in the destination [3, 4]. It can also form a short description of the attraction/activity and
themain reasonswhy it should be visited/performed. ChatGPT can used to automatically
generate an itinerary-like text to substitute a multistage planning.

The quality of the ChatGPT-generated texts quality varies. The data ChatGPT used
is until 2021, hence its itinerary might be outdated. Moreover, ChatGPT is known for
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Fig. 1. Conceptual Framework for Travel Itinerary Quality

hallucination and invention of facts [10]; hence, its itinerary might not be factually
correct. While ChatGPT has been tests for some tasks (e.g. passing exams, generating
marketing text [10]), its potential for developing travel itineraries remains underexplored.

3 Methodology

To assess the quality of a ChatGPT-generated itinerary, the study compares the ChatGPT
outcome quality towards expert-develop itineraries. The study analyses 3 different case
studies: an iconic destination (Vienna, Austria), a secondary-level country destination
(Plovdiv, Bulgaria), and a tertiary country-level destination (Spetses, Greece). First, the
study created a baseline for comparison of the ChatGPT results with the information that
is openly and easily available to tourists. The study collected travel itineraries from travel
websites by using “3-day travel itinerary”+ “destination” as search terms. Only the con-
tent published/updated at reputable website or a reputable author in 2023 was retained.
6 out of 17 Viennese itineraries and 3 out of 6 Plovdiv itineraries were selected as high-
quality human-generated itineraries. For the case of Spetses, the search did not identify
a published 3-days itinerary, which reflected a common trend of a single night stay at
the island. Therefore, for Spetses, the study used the published suggestions for travel
activities for this island. The content of itineraries was evaluated by the two researchers
with the expertise in itinerary planning to ensure their quality. Second, ChatGPT-4 was
used to generate 3-day itineraries for the abovenamed destinations: Vienna [11], Plovdiv
[12], Spetses [13]. The quality of the ChatGPT texts was evaluated by the authors against
the human-made itineraries.

4 Findings and Discussion

Table 1 present the evaluation of the human- and ChatGPT-generated itineraries. The
intrinsic quality of the ChatGPT-generated itinerary can be characterised as question-
able. ChatGPT generates objective facts about tourist attractions. ChatGPT officially
acknowledges that its training data was until 2021. Its information might not reflect
recent changes in a destination’s offer. Nevertheless, the generated page includes the date
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of the text-generation, which creates a false impression of the itineraries being up to date.
However, no fake information was identified. On the other hand, ChatGPT fails com-
pared to human-generated itineraries because it only includes the permanently existing
travel attractions (aka museums and monuments). Other types of POIs (temporal exhi-
bitions, restaurants for lunch/dinner, stops, toilets, timeframes, etc.) are not included,
making the itinerary less useful. Importantly, the ChatGPT-generated itineraries look
similarly believable to the human-generates ones. Considering that in some cases Chat-
GPT positions itself as a reputable and accurate tool [10], the itinerary might be falsely
perceived by non-experts as accurate. To ensure travel experience, ChatGPT-generated
itinerary requires validation prior to usage.

Table 1. 3-days selected travel itineraries

The analysis of contextual quality of ChatGPT-generated itineraries provides contra-
dicting results. ChatGPT can provide a personalised outcome. Thus, standardised expert-
developed itineraries do not offer a 3-day itinerary for Spetses. ChatGPT produced a 3-
day travel itinerary for this destination. This provides tourists with the response to their
exact request. However, this outcome does not reflect optimal travel experience, taken
into consideration by experts. Importantly, in comparison to human-made itineraries,
ChatGPT fails to provide exhaustive content. It generates a minimalistic description of a
POI, which limits the itinerary’s usefulness and prevents tourists from making informed
decisions. Tourists need to check the relevance of the whole itinerary and each POI to
ensure positive travel experience.

The representational and accessibility quality of ChatGPT-generated itineraries is
high. The POIs information is consistent and concise. The website is up-to-date and
mobile-friendly, which makes it accessible from multiple devices and adjustable to
individual needs. While this meets high usability standard, this might affect tourists’
perceptions on believability of the content. The ease of use and the accessibility of
ChatGPT-generated content can benefit in planning accurate and relevant itineraries.
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5 Conclusion

ChatGPTdemonstrates potential in generating relevant ideas for activities and attractions
in a destination. For popular destinations, it can create factually correct and relatively
feasible itinerarieswithout “hallucinating”. However, it only includes permanently avail-
able attractions and ignores other types of POIs, thereby, diminishing the usefulness of
the itinerary. The itineraries also lack sufficient details to provide value. At the same
time, for a small destination ChatGPT can create an itinerary that is not otherwise avail-
able from experts. ChatGPT can be used as a first rather than the last or the only point
in the travel inspiration and planning stage.

Themain limitation of the paper is the small sample size, although it focuses on three
destinations with different characteristics. Future research may involve more destina-
tions and validation of ChatGPT-generated itineraries by travel experts for more reliable
results. Future research may focus on the practical challenges travel companies face
in the implementation of ChatGPT and generative AI in their operations, and tourists’
trust is AI-generated travel itineraries. Research can also shed light on the potential
automatability of other tasks (beyond travel itinerary development) at travel agencies.
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Abstract. User-generated content (UGC) created and distributed through social
media and tourism-related websites provides potential travelers the opportunity
to gain first-hand experiences about destination products and services. UGC is
also of great value to tourism service providers. Since UGC represents customers’
opinions and experience outcomes, potential problems, but also drivers behind
customer delight can be identified. In this regard, also temporal changes regarding
customer requirements can be determined. The aim of this paper is to identify
how certain topic areas mentioned in UGC affect customer satisfaction, exem-
plarily analyzed for the Lake of Constance Region. Furthermore, potential tempo-
ral changes regarding customer satisfaction since the outbreak of the COVID-19
pandemic will be examined. A sentiment analysis, topic detection and regression
analysis are carried out on two datasets containing UGC before and after the out-
break of the pandemic. Findings show that the pandemic has changed customers’
attitudes towards certain topic areas.

Keywords: Text Mining · Linear Regression · Sentiment Analysis · Topic
Detection · User Generated Content · COVID-19

1 Introduction

The Internet has fundamentally changed the way tourism-related information is pro-
cessed and distributed. Before the introduction of the Internet, experiences about prod-
ucts and services were not readily available. Such content however is now widely acces-
sible in the form of user-generated content (UGC) through social media platforms or
dedicated tourism websites [1]. Most importantly, such content enjoys higher credibility
among customers due to the lack of commercial self-interest, compared to commercial
sources like travel agencies or accommodation providers, and is therefore increasingly
used in the planning of upcoming trips [2].
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Not only for end users, but also for providers of tourism services, such UGC is
of immense value. Since UGC represents the opinions and experiences of customers,
problem areas can be uncovered to make tourism planning activities and strategies more
customer-oriented and thus effective [3]. More precisely, from 2014 to 2022, the total
number of user reviews and opinions on Tripadvisor, one of the most renowned travel
review websites, experienced a fivefold increase. Today, Tripadvisor encompasses over
1 billion online customer reviews just for the tourism business domain [4]. The fact
that Tripadvisor was one of the most visited travel and tourism websites worldwide in
January 2023 [5] undermines tourists’ interest in posting and reading online travel tips
and comments. Based on these facts it is of great importance to emphasize the signifi-
cance of UGC for tourism service providers. In this paper, UGC is used to perform an
analysis regarding potential temporal changes in customer satisfaction after the outbreak
of the pandemic. Compared to other industries, tourism stands out as a highly volatile
business [6]. Furthermore, crises such as SARS or COVID-19 lead to irregular and even
dramatic fluctuations in tourism demand, as well as potential temporal changes in cus-
tomer requirements and needs [7]. This greatly threatens the existence of companies in
the tourism sector and challenges e-tourism science as whole [8, 9].

User-generated content (UGC), especially in the form of online reviews on plat-
forms like Tripadvisor, is increasingly used by tourists to provide feedback during or
shortly after their trip [10]. Since UGC represents the opinions and experiences of cus-
tomers, it can be also used to identify specific factors describing how the fulfillment or
non-fulfillment of certain topic areas affects customer satisfaction [11]. By analyzing
UGC over specific time periods (e.g., before and after the outbreak of the COVID-19
pandemic), differences can be identified that represent changes of the drivers behind
tourist satisfaction. Accordingly, the analysis process of this study, first, makes use of
a topic detection and sentiment analysis to identify how often a certain topic is men-
tioned positively or negatively and, second, examines through linear regression which
topic has a strong positive or negative influence on overall customer satisfaction. The
following research questions are to be answered: (1) can text mining techniques be used
to uncover concrete factors affecting customer satisfaction and (2) are these factors
showing changes since the outbreak of the COVID-19 pandemic?

Our paper is structured as follows: First, a literature review is presented which shows
general procedures for the implementation of topic detection and sentiment analyses for
the analysis of UGC making use of text-mining methods in tourism. This is followed by
a presentation of the methodology used to identify the positive and negative influences
on customer satisfaction for a number of already pre-defined topic areas. Subsequently,
these results are presented for both time periods and the differences between the two
periods are highlighted. Finally, a discussion of future work and improvements to the
methodological approach are presented.
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2 Related Work

2.1 Topic Detection

Topic detection, i.e. the automated process of identifying and classifying themes or
patterns in text, is widely used in tourism. Ahani et al. [12] evaluated medical travelers’
satisfaction through the analysis of online reviews. By making use of Latent Dirichlet
Allocation (LDA), main topic areas have been discovered from such medical tourism
reviews. Menner et al. [13] presented an approach to extract topics from UGC. They
used methods such as clustering, Latent Semantic Analysis (LSA) and Named-Entity-
Recognition (NER) and compared these methods in terms of performance. They found
out that NER performed best in identifying topics fromUGC.Xiang et al. [14] conducted
a comparative analysis of the online review platforms Tripadvisor, Expedia and Yelp.
The main topics related to consumers experience have been discovered using LDA.
Likewise, Schmunk et al. [15] conducted a topic detection based on online reviews
from TripAdvisor, using Support Vector Machines (SVM), the Naive Bayes algorithm,
k-NN, and lexicon-based methods. The best results could be achieved using SVM and
lexicon-based approaches.

2.2 Sentiment Analysis

Sentiment analysis, i.e., the process of determining and categorizing opinions or emo-
tions expressed in texts, is a well-known method for analyzing tourism reviews [3,
16]. Shi et al. [17] implemented a sentiment analysis for hotel reviews using SVM and
achieved an accuracy of 85.2%. Sodanil [18] conducted a sentiment analysis for hotel
reviews in various languages. For this purpose, both Thai and English reviews were
extracted. Compared with Naïve Bayes and Decision Trees, SVM achieved most accu-
rate sentiment results. In a sentiment analysis for online reviews conducted by Pang et al.
[19], the Naive Bayes Classification yielded worst results, while SVM performed best.
Garcia et al. [20] presented a lexicon-based approach to implement a sentiment analysis
of online reviews for the tourism sector. Their approach uses a self-created annotated
lexicon based on positive and negative words appearing within the reviews.

2.3 Comprehensive Analysis of User Generated Content

Finally, approaches that combine the above methods to comprehensively evaluate user-
generated content are presented [2]. Ali et al. [21] developed a methodology that com-
bines aspects of topic detection and sentiment analysis to extract valuable insights about
the city of Marrakech. This approach ranges from the extraction of UGC to the identi-
fication of latent topics using LDA, as well as the application of sentiment analysis for
each of these topics. Similarly, Garcia et al. [22] analyzed tweets related to content with
the keyword COVID-19. For this purpose, topic detection and sentiment analysis meth-
ods were subsequently used in combination. It was found that most posts related to the
pandemic are characterized with a negative sentiment. Schmunk et al. [15] presented an
approach for extracting decision-relevant information from hotel reviews. These reviews
were collected from websites such as TripAdvisor and subjected to the methods of topic
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detection, subjectivity classification and sentiment analysis. For this aim, a range of
different methods were employed and compared in terms of their performance. It was
concluded that both SVM and lexicon-based approaches achieved the best results in
terms of accuracy.

While the aforementioned works mainly used methods of topic detection and senti-
ment analysis, this study will combine such methods with a consecutive regression anal-
ysis [11]. By doing so, concrete factors can be identified to explain how UGC-extracted
topics affect customer satisfaction, both in case of fulfillment and non-fulfillment. More-
over, such compound analyseswill be conducted onUGCdata extracted for a time period
before and after the outbreak of the COVD-19 pandemic, with the aim of highlighting
major differences.

3 Method

3.1 Data Collection

This study is based on UGC that was extracted from the website TripAdvisor. By using
a web crawler, hotel reviews were extracted during the period 2018–2023 and regarding
the five city destinations Konstanz, Lindau, Friedrichshafen, St. Gallen, and Bregenz, all
belonging to the Lake of Constance region located at the crossing borders of Germany,
Austria, and Switzerland. The selection of these cities results from their importance as
prominent tourist centers of the lake of constance region. The dataset consists of 989
reviews from 2018–2019 and 388 reviews from 2020–2023, extracted from 83 hotels
in the aforementioned cities. Both datasets include 6 attributes, containing information
regarding the hotel, the review title, the review text, the review date and, finally, the user
rating on a scale from 1–5. The reduced number of reviews for the 2020–2023 period
reflects the post-pandemic decrease of tourism demand.

3.2 Data Preparation

During data extraction, associated HTML-elements were removed and each hotel review
has been split into its corresponding sentences since both the methods of topic detection
and sentiment analysis are implemented at the sentence level in order to enable a more
specific identification of topics. Further steps of data preparation included common tasks,
such as tokenization, removal of stopwords and stemming. In numbers, the 989 reviews
from 2018–2019 have been split into a total of 7,202 sentences and the 388 reviews from
2020–2023 into 2,712 sentences.

3.3 Topic Detection

After having prepared the extracted UGC data, each sentence is subject to a topic detec-
tion analysis. More concretely, this analysis step comprises the automated process of
identifying and classifying topics or patterns in UGC-based texts. The topic detection
was conducted by a lexicon-based approach. For this regard, wordlists were created
that contain words that are typically associated with certain topic areas of the hotel by
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extending the wordlists used in previous studies [15, 16] and adding new topics such as
Booking & Check-In. Using these word lists, each sentence can now be automatically
examined to determine if it contains one ormore words associated with these pre-defined
topic areas. Obviously, the aim is to identify a specific topic area for each entry which
best describes its content. There are five predefined topic areas: ‘Location & Property’,
‘Food & Beverages’, ‘Room & Bathroom’, ‘Service & Staff’ and ‘Booking & Check-In’.
Each topic area has its own set of words associated with it. If no such words could be
identified within a sentence, it is assigned to the residual class N/A (not assignable). An
example is the entry “I will definitely return!”, which does not belong to one of the pre-
defined topics and, thus, was assigned to the residual class N/A. Figure 1. Summarizes
the sequence of steps performed during this process. By this topic detection process,
each entry of both datasets is now classified as either one of the pre-defined topics or as
the residual class N/A.

Fig. 1. Lexicon-based topic detection

3.4 Sentiment Analysis

The sentiment analysis is executed by a lexicon-based approach, as well. In this context,
the wordlists by Hu and Liu [23] are used to categorize each sentence into the sentiment
categories ‘positive’, ‘negative’ or ‘neutral’. These wordlists comprise around 7,000
opinion words. Again, each sentence is automatically examined regarding its content to
determine whether it contains one or more positive or negative words contained in the
word list. More concrete, in case more positive than negative words could be identified
within a sentence, it is assigned to the sentiment positive and vice versa. Instead, if an
entry does not contain any of the 7,000 opinion words, it is classified as neutral. This
lexicon-based sentiment analysis procedure is summarized in Fig. 2.

Fig. 2. Lexicon-based sentiment analysis

3.5 Regression Analysis

After assigning both a topic and a sentiment to each sentence, this information is now
used to feed a linear regression in order to identify and quantify the effect of positive
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and negative feedback related to certain topic areas on overall customer satisfaction. In
contrast to the previous procedures however, this analysis is carried out at the review-
level, which is why each individual sentence is traced back to its original review. For
each review, it is then counted howmany positive or negative sentences for each topic are
contained (see Fig. 3). This information is then used to be regressed on overall customer
satisfaction.

Fig. 3. Transformation of dataset for linear regression

Based on the above-described datasets, regression analyses were performed sepa-
rately for both time periods, i.e., 2018–2019 and 2020–2023, respectively. By compar-
ing these two regression models, interesting differences can be detected which describe
changes in customers’ preferences for each of these pre-defined topic areas.

4 Findings

In the following section, the findings from the regression models for both time periods
are presented. A validation of the conducted topic detection and sentiment analysis was
undergone by manually annotating 25% of the sentences in terms of their corresponding
topic and sentiment as test dataset. In total, 2,478 sentences have been labeled, allowing
to measure the performance of both analytical methods. As outcome, the lexicon-based
topic detection could achieve an accuracy of 80.39%, while the lexicon-based sentiment
analysis reached an accuracy of 77.28%, both constituting satisfactory results.

4.1 Regression Model for the 2018–2019 Dataset

Below, the regression model based on the dataset before the outbreak of the COVID-19
pandemic (i.e., 2018–2019) is presented (Fig. 4).

Notably, both the topic areas ‘Room & Bathroom’ and ‘Booking & Check-In’ are
characterized as having a purely negative impact on customer satisfaction. The non-
significant positive influence for both topics has been automatically removed during
feature selection. This implies that a non-fulfillment of the quality expectations regarding
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Fig. 4. Regression model pre-COVID

these topics reduces customer satisfaction significantly. However, at the same time, the
respective quality fulfillment would not affect total customer satisfaction positively.
Interestingly, the remaining topic areas show both positive and negative impacts on
total satisfaction. The topic ‘Food & Beverages’ is the only topic with a dominance of
the positive influence on customer satisfaction, hence this topic area shows potential to
delight the customer.

4.2 Regression Model for the 2020–2023 Dataset

The regressionmodel based on the dataset after the outbreak of the pandemic is presented
in Fig. 5. The topic area ‘Room & Bathroom’ is now characterized by both a positive
and negative influence on customer satisfaction. The topic area ‘Booking & Check In’
continues to show a purely negative influence, undermining the negative effect of a bad
check-in or check-out procedure on customer satisfaction. The residual topic N/A is
now characterized by a purely negative influence, whereas ‘Location & Property’ and
‘Service & Staff’ still show both a positive and negative impact on customer satisfaction.
Interestingly, ‘Food & Beverages’ is now characterized by a purely positive influence,
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thus, culinary offers show the potential to delight the customer after the pandemic. The
non-significant negative influence of the topic was automatically removed during feature
selection.

Fig. 5. Regression model post-COVID

4.3 Comparison of Results

In this section, we discuss differences between the two regression models, i.e., before
and after the Covid-19 pandemic and highlight discrepancies and possible reasons for
temporal changes. Figure 6 compares the outcomes of the two regression models.

Location andProperty: This topic area is characterized by both a positive and negative
influence on customer satisfaction. However, after the pandemic, these manifestations
have intensified. Hence, fulfillment and non-fulfillment of quality expectations regarding
this topic area nowhave a stronger effect on customer satisfaction.After extended periods
of isolation or quarantine, individuals may place heightened emphasis on the value of
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Fig. 6. Comparison of pre- and post-COVID regression models

their vacations or travels. Consequently, there could be an augmented focus on the quality
of their surroundings, including the location of the hotel.

Booking and Check-In: Interestingly, this topic area is characterized by a purely neg-
ative influence on customer satisfaction, for both time periods. This most likely corrob-
orates the negative effect a bad check-in or check-out process has on customer satis-
faction. However, the negative impact of this topic area in case of non-fulfillment has
intensified after the pandemic. Especially in times of increased uncertainty and potential
health risks, customers seem to have developed a greater appreciation for processes that
are simple, clear and safe. A cumbersome or confusing booking and check-in process
could therefore be perceived as particularly disruptive, especially after a longer period
of isolation.

Service and Staff: Interestingly, the topic area ‘Service and Staff’ is the only one that
has remained largely unchanged in terms of its characteristic effect on total customer sat-
isfaction. This indicates that the perception of service encounters has remained the same,
even after the outbreak of the pandemic. While a good service increases customer satis-
faction, a failure to address this important human-to-human interaction deeply worsens
it.

N/A (not assignable): Before the outbreak of the pandemic, entries that could not be
assigned to one of the pre-defined topic areas, were characterized by amixed influence on
customer satisfaction. Interestingly, after the outbreak of the pandemic, this topic area
has developed into an exclusively negative influence regarding customer satisfaction.
This can most likely be attributed to the fact, that the dataset collected after the outbreak
of COVID-19 contains a large volume of entries regarding the pandemic itself. Such
typically negative entries have been assigned to the residual class, presumably leading
to its development into a strictly negative influence factor. In fact, Garcia et al. [22] have
shown that such pandemic-related Twitter posts are mostly negative in nature.
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Food and Beverages: This topic area was originally characterized by a mixed influ-
ence on customer satisfaction. After the pandemic, however, this has changed into a
purely positive influence factor on customer satisfaction. As already highlighted, this
suggests that customer expectations decreased after a long period of isolations and lack
of restaurant visits. Therefore, customers might have become more willing to highlight
positive experiences and eventually overlook negative aspects. Additional efforts made
by hotels during the pandemic to improve the quality of food and beverages and regain
customers constitutes another potential explanation of the identified changes.

Room and Bathroom: Before the outbreak of the pandemic, this topic area was per-
ceived as a purely negative impact factor on total customer satisfaction.After the outbreak
of the pandemic however, this has changed into both positive and negative influences on
customer satisfaction. This could suggest that the Pandemic has heightened customers’
awareness of cleanliness and hygiene, which is why an appropriate and clean room
condition is no longer taken for granted, but instead appreciated.

5 Discussion of Results

Today’s era has witnessed a large surge in UGC [4, 5]. This provides rich data for
businesses to better understand their customers’ needs and behaviour [2]. Especially
after global challenges like the COVID-19 pandemic, it becomes essential for tourism
businesses to delve into UGC, allowing them to better understand the evolving needs
of their customers [8]. For tourism practitioners, especially hoteliers and destination
managers, our proposed methods and findings may offer new insights and managerial
implications. Based on the positive and negative impacts identified in the course of
the analysis of UGC, businesses can determine which areas demand more attention
and additional resources to further reach high levels of overall customer satisfaction.
Other than that, it is crucial for hoteliers and destination managers to keep in mind that
customer needs and expectations can change, especially during global challenges such
as the pandemic. In this context, this study sheds light on how such quality factors may
have shifted in the face of the COVID-19 crisis. This offers insights for businesses to
adapt their services and strategies, allowing them to respond to such changing demands.

While the concept of analysing UGC to better understand customer needs is not
entirely novel [2, 15, 16, 21, 22] this study provides a refined methodology that focuses
on identifying possible shifts in customer satisfaction brought about by the pandemic.
For this, UGC fromTripAdvisor was extracted and analysed.While other research in this
area strictly pre-classifies such topic areas as either positive or negative, this work aims
to identify concrete factors that describe their positive or negative impact on customer
satisfaction in case of fulfilment or non-fulfilment [11] to detect possible differences
from before and after the pandemic.

To conclude, this study underlines the significance of UGC as a reflection of changes
in societal tastes, needs and sentiments, especially during times of crisis, like the pan-
demic. In this context, it becomes evident that such shifts can indeed be tracked and
better understood through a multi-method analysis of UGC.
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6 Conclusion and Outlook

As the landscape of customer satisfaction evolves, especially in challenging times after
the COVID-19 pandemic, businesses and researchers alike need robust and reliable
methods to analyse online customer feedback. Through the application of text-mining
techniques, it is not only possible to better understand the current sentiments of users
towards certain topics, but also to keep track of possible changes regarding sentiments
and topics. For future research, we recommend applying this proposed methodological
procedure to destination regionswith predominantly EnglishUGC.UGConTripAdvisor
from the Lake of Constance region is predominantly written in German, which has lim-
ited the volume of information extractable, especially since the outbreak of the pandemic.
Although the data basis was fairly limited, significant results could be achieved. Never-
theless, choosing a more suitable region with predominantly English UGC constitutes
a natural next research activity. Additionally, this study employed a lexicon-based app-
roach to identify pre-defined topics. Employing unsupervised learning techniques, such
as clustering or Latent Dirichlet Allocation (LDA), could further facilitate the identifica-
tion of such topics without prior classification [16]. This may yield more representative
and unbiased topic areas suitable for this type of UGC analysis.
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Abstract. Online reviews (ORs) have garnered interdisciplinary attention,
notably in hospitality and tourism. Despite their significance, concerns about OR
credibility persist. Destination Management Organizations increasingly recog-
nize ORs as valuable sources of firsthand, authentic feedback from consumers.
However, there remains a dearth of cross-continental investigations into ORs, par-
ticularly concerning themes discussed by local and international travelers across
various destinations. To address this gap, we employ Latent Dirichlet Analy-
sis—a probabilistic technique to extract topics from a given corpus—to exam-
ine 10350 TripAdvisor reviews from 12 destinations in Ghana and Indonesia.
Our analysis reveals shared concerns among domestic and international travelers
regarding activities, destination attractions, local staff attitudes, and positive visi-
tor experiences. This study advances insights, highlights limitations, and lays the
groundwork for future research.

Keywords: Destination · Latent Dirichlet Analysis · Online Review · Topic
Modelling

1 Introduction

The Online Review (OR) phenomenon has globally surged in the realm of consumer
services due to technological advancements. This impact aligns with research by [1],
indicating OR’s influence on supply chains and consumer behaviors. ORs encompass
consumer opinions about products or services, often on third-party websites. Despite
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their prevalence, OR credibility is intensely debated, as explored by [2]. Recent research
applies ORs across diverse commerce domains, particularly in hospitality and tourism,
where tourists’ sentiments [3, 4] influence potential travelers. Instagram, X (Twitter),
YouTube, TikTok, and TripAdvisor serve as platforms for sharing destination-related
ORs, and transcending boundaries. These shared experiences play a pivotal role in trav-
elers’ decision-making [5]. These narratives are essential resources that shape the pref-
erences of potential travelers by providing firsthand insights from previous explorers.
Understanding tourists’ sentiments and impressions across destinations is crucial for
robust quality assurance in Destination Management Organizations (DMOs), as demon-
strated in previous studies [1, 2, 4]. The impact of these ORs on brand images remains
significant, even considering social media’s rapid information spread [6]. DMOs moni-
tor tourist ORs due to their influence on rankings and traveler choices. Recent research
shows consumers prioritize aesthetic attributes and accommodation quality for perceived
value [7]. Our study examines tourist sentiments in selected destinations in Indonesia
and Ghana, focusing on emotional responses, activities, and sociocultural interactions.

Existing research ORs in tourism have gaps in comprehensively analyzing experien-
tial narratives, especially among domestic and international travelers in specific cross-
continental destinations. This study employs topic modeling [8] to address: What are
the primary travel concerns for domestic and international travelers in ORs?Analyzing
TripAdvisor ORs via text-mining, we focus on cross-continental destinations, extracting
topics to reveal traveler experiences and emotions usingLatentDirichletAnalysis (LDA),
with six destinations from Indonesia and Ghana. Findings, discussions, contributions,
limitations, and future research directions follow.

2 Literature Review

The tourism industry, mainly service-oriented, relies on intangible experiences, and cus-
tomer loyalty is crucial, influenced by quality and satisfaction [9:46]. Customer satis-
faction in tourism significantly influences retention and word-of-mouth marketing [10].
To nurture loyalty, DMOs should focus on infrastructure, safety, service quality, and
marketing to create a positive destination image [10]. The rise of online social media
platforms has transformed tourism marketing, enabling consumers to review and assess
services, affecting their purchasing decisions [12, 13]. Information technology advance-
ments have revolutionized communication and destinations, fostering transformation
[12]. Post-consumption customers increasingly provide feedback, with ORs becoming a
prominent form of digitized word-of-mouth, shifting from traditional oral exchanges to
platforms like TripAdvisor [16]. Recognizing the importance, marketers leverage ORs
for their trustworthiness [15]. Similarly, [14] emphasizes the rise of electronic word
of mouth (eWOM), propelled by electronic media. ORs are powerful marketing tools,
impacting the trustworthiness of offerings [16]. To wit, [16] defines OR marketing as
unpaid promotion based on customer feedback.Digitization has shifted customer reviews
from personal conversations to online platforms like TripAdvisor, sharing experiences
with a digital community. ORs potentially furnish consumers with credible and persua-
sive commercial information [14]. As this study delineates, Exploring ORs becomes
imperative to impact the total growth of tourism destinations, especially in Africa and
Asia.
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2.1 Online Reviews and Customer Perceptions

The fourth industrial revolution (4IR) has significantly transformed the operations and
marketing strategies of tourism and hospitality businesses. As the eWOM, commonly
known as ORs, increases due to 4IR, web-based technologies have enabled extensive OR
communication, directly impacting consumer purchase intentions and brand perceptions
[17]. ORs are accessible globally regardless of location and play a pivotal role in e-
commerce, influencing online and offline purchase decisions [18]. Some consumers find
ORs more credible than conventional marketing campaigns, considering them unbiased
and devoid of monetary influence [19]. However, this credibility is contested among
researchers [2]. Sentiment analysis explores customer sentiments in Online Reviews
(ORs) by identifying expressions as positive or negative opinions about the subject. It
involves assessing sentiment expressions, their polarity, intensity, and their relation to
the subject [20]. Sentiment analysis uses text mining and natural language processing to
identify and extract subjective information from the text [21]. Mining consumer’s emo-
tions from online reviews is significant due to its ability to attract potential consumers
by influencing their decisions, additionally, it enables organizations to get product feed-
back [22]. Yu et al. [23] argue that mining the online reviews on travel websites can
help potential visitors better understand tourist attractions, choose their favorite scenic
spots and avoid or reduce trouble throughout the planning of the tour or visit. Through
ORs, consumers evaluate service risks and quality potential, while service providers
gain insights to tailor their services to customer needs and expectations [18]. Consumers
have the potential to make personal choices based on the perceptions gathered from
the various OR platforms. ORs are vital in marketing tourism and hospitality, mitigate
perceived risks and influence purchases, with platforms like TripAdvisor when engaged
further through sentiment analysis [1]. Reviews assess risks, especially in foreign pur-
chases. Positive reviews reduce perceived risks and enhance confidence [24]. Online
platforms redefine consumer decision-making, transforming tourism communication
[12, 13], allowing consumers to review, compare, and evaluate services, gauging value.
Despite substantial research on online reviews, there is a noticeable dearth of studies per-
taining to online reviews in Ghana and Indonesia, despite the vibrant tourism industries
in these nations.

In this current study, we adopted Latent analysis as it aimed to identify underlying
themes, attitudes, or patterns in text-based customer reviews posted on TripAdvisor
[25]. This was necessary as this approach would assist in extracting important insights
from customer reviews. [26] postulates that a tourist attraction with a high occurrence of
reviewshas a stronger perceivedpopularity and importance among tourists. ForGhanaian
and Indonesian destinations, the situation differs as they do not yield a high volume
of reviews. Popularity should not be solely gauged by review quantity; the relatively
lower number still reflects their appeal. Therefore, our focus shifts to analyzing reviewer
sentiment using LDA, as outlined in the methodology section.
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3 Research Methodology

3.1 Data Collection

This research employs TripAdvisor online reviews for twelve destinations in Ghana
and Indonesia, sourced using the third-party API platform APIFY (www.apify.com).
Selection includes six destinations per country, encompassing cultural heritage, national
parks, and natural attractions (beaches, volcanoes). Indonesian sites are drawn from the
New Bali Projects list by theMinistry of Tourism, while well-known Ghana destinations
are chosen. The ORswere downloaded via the API platform, with review counts detailed
in Table 1. The research methodology, depicted in Fig. 1, employs LDA to extract topics
from destination reviews.

Table 1. Lists of Destinations and Number of Reviews

Country Tourism
Object

Total Review Excluded
Review

Final Review

Domestic
traveler

International
traveler

Ghana Cape Coast
Castle

701 238 45 418

Kakum 716 211 53 452

Kintampo
Falls

36 13 3 20

Mole 716 220 50 446

Nzulezu 716 229 56 431

Tafi Atome 716 225 49 442

Indonesia Borobudur
Temple

7593 3100 1364 3129

Bromo
Tengger

2565 1030 602 933

Lake Toba 853 195 324 334

Tanjung
Lesung

119 32 82 5

Thousand
Islands

921 228 508 185

Wakatobi 519 100 12 407

http://www.apify.com
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Fig. 1. Research Methodology

3.2 Data Preprocessing

From the acquired reviews, we extracted additional details like review title, publication
date, username, location (city and country), language, helpful votes, user’s review count,
attraction review count, and attached images. Six columns (review ID, title, comments,
city, country, and username) were retained after removing unnecessary columns. Non-
English and non-Indonesian reviews were excluded, and a “Traveler Type” column was
added, classifying reviewers as “Domestic” or “International” based on their origin.
Review counts for each destination categorized by traveler type are provided in Table 1.

3.3 Data Analysis

Our analysis commenced by categorizing reviews based on language and traveler type,
leading to distinct clusters. Given that two authors are Indonesians we conveniently
formed three clusters for Indonesian destinations: domestic travelers with Indonesian
reviews, domestic travelerswithEnglish reviews, and international travelerswithEnglish
reviews. Ghana destinations yielded two clusters: domestic travelers with English
reviews and international travelers with English reviews.We segmented words, removed
punctuation and stopword, and aligned reviews with the required formats by applying a
standard stopword dictionary. Topic modeling using LDA followed, with an initial five
topics [25]. LDA is employed for information retrieval and analyzing document corpus
content like patents or news. Python tool pyLDAvis aided topic extraction from online
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reviews.We tried a different number of topics for each analysis and then compared them.
We agreed to use five topics as the initial number of topics to have a diverse number of
topics that we could identify. We refined keyword clusters through iterative processes,
enhancing topic justification. Figure 1 visually illustrates our research methodology,
offering an overview of our study’s approach.

4 Findings

This section elucidates the LDA corpus topic modeling technique [8, 21]. Employing
LDA to discern topics fromORs is apt, as it reveals diverse attributes within reviews. The
number of topics needs manual definition [22]; we set it to five topics and identify under-
lying themes through discussions among research teammembers. Actual review content
aids context identification alongside keywords. In some cases, overlapping topics render
certain themes indiscernible, resulting in fewer topics than anticipated, especially fewer
than five for each destination by tourist type. Due to limitations in the number of reviews,
there are two reviews that only have a single topic: First, Wakatobi (Indonesian Tourist,
Indonesian Language) only has a topic. In addition, one destination in Ghana (Kintampo
Falls, Domestic Travelers) only has three reviews, which can only be categorized into
a single topic. Once topics are identified, we delve into each cluster’s broader context
(Fig. 2), aiding the grouping of similar topics for enhanced explanations. Understanding
the higher context aids in delivering comprehensive insights.

4.1 Topic Modelling for Ghanaian Tourist Destination

Domestic Travelers

• Positive Visitor Experience: Ghanaian tourists expressed positive sentiments using
terms like thrilling, attractive, amazing, fun, good, beautiful, and great during their
visits. They also emphasized the sites’ significance, considering them worthwhile
and intriguing. Cape Coast Castle was particularly valued for its educational aspects,
while other destinations were seen as sources of enjoyment and excitement.

• Negative Visitor Experience: Domestic visitors conveyed negative emotions, partic-
ularly related to Cape Coast Castle. Terms like dehumanizing, awkward, sobering,
and horrific were used in reference to its slave history, reflecting their sentiment.
Additionally, fear was expressed, particularly regarding the canopy walk at Kakum.
Concerns about the littered state of Kintampo Falls were also raised.

• Destination Attraction: Ghanaian tourists exhibited contentment with their visited
destinations, particularly highlighting the allure of natural landscapes and wildlife.
These aspects were frequently described as amazing and integral to their great adven-
ture. Historic education at Cape Coast Castle resonated positively. Floral and arboreal
elements, wildlife encounters, and canoe cruises were also captivating features.

• Activities: Activities encompassed heritage education and dungeon exploration at
Cape Coast, safari drives at Mole, hikes at Atome and Kakum, and canopy walks
at Kakum. Canoe cruises (Nzulenzu), picnics, swimming at Kintampo Falls, and
interactions with monkeys at Atome formed memorable experiences for many.
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Fig. 2. Methodology on LDA, Topic, and Higher Context Identification

• The Attitude of Staff and Local Guides: Ghanaian visitors praised the knowledge
of Cape Coast Castle’s tour guide while expressing dissatisfaction with the Kakum
guide for not accompanying them on the shaky canopy walk.
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• Accessibility/Affordability: While most destinations were described as easily acces-
sible with the appropriate fees, Ghanaian visitors perceived Mole Park as expensive.
Cape Coast Castle was deemed inexpensive, and the encounter with friendlymonkeys
at Atome was c onsidered attainable with just a banana.

International Travelers

• Activities: Predominant activities encompassed heritage education and immersive
dungeon exploration at Cape Coast Castle, hiking ventures at Atome and Kakum,
game drives and safaris at Mole, engaging canopy walks at Kakum, and leisurely
canoe cruises at Nzulenzu. Notably, Kintampo Falls entailed significant picnic and
swimming endeavors. Also, highlights included close monkey encounters at Atome
andunique lodging experiences atKakum, such as sleepingnear themonkey sanctuary
or in tree houses. ORs indicate highly positive experiences for international travelers
at these destinations.

• Destination Attraction: Certain international visitors were captivated by the vistas of
Cape Coast Castle, often describing it as a “must-see” and a significant historical site
for learning. The castle’s focus on heritage and education garnered attention. Rain-
forest views at Kakum, waterfalls at Kintampo, and the unique Lake at Nzulenzu also
drew admiration. Notably, discussions among international visitors about Ghanaian
destinations frequently revolved around wildlife encounters. Monkeys (Atome), ele-
phants, warthogs, crocodiles, and leopards (Mole) were encountered and described
as thrilling, epic, amazing, and great.

• TheAttitude of LocalGuides: International visitors also expressed satisfactionwith the
quality of service. Travelers greatly appreciated the knowledgeable and experienced
tour guides at Cape Coast Castle, while some raised concerns about guides leaving
the group during the tour at Kakum.

4.2 Topic Modelling for Indonesian Tourist Destination

Domestic Travelers

• Positive visitor experience: Indonesian tourists frequently post about their positive
experiences during their visits, and from the topic identification, this study cannot
find any negative reviews or negative experiences of the visitors. The most frequent
words that appear to express their positive visitor experiences are beautiful, amazing,
good, nice, great, and enjoy.

• Activities: Indonesian travelers extensively describe their engaged activities during
their journeys. Each destination provides unique experiences tied to their geographical
advantages and natural surroundings. Frequently highlighted activities inORs include
watching sunrise from elevated points (Borobudur and Bromo), visiting cultural her-
itage temples (Borobudur), early morning jeep trips (Bromo), group excursions (Tan-
jung Lesung), swimming (Tanjung Lesung and Thousand Islands), snorkeling (Thou-
sand Islands and Wakatobi), guided diving (Wakatobi), savoring local cuisine (Lake
Toba), island-hopping by boat (Thousand Islands), and horseback riding (Bromo).
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Furthermore, interactions with local inhabitants are cherished, particularly in Lake
Toba, where discussions center around Batak culture and cultural immersion.

• Weather and ambient conditions: Indonesian travelers are concerned about the
weather near their destination, such as hot temperatures and bringing an umbrella
during a visit to Borobudur at noon, cold breeze while visiting Bromo in the early
morning, and enjoying Lake Toba at night.

• Destination attraction: Indonesian tourists frequently mention nearby attractions that
enhance their visits, such as the local Buddha temple at Borobudur, the Savana,
caldera, mountain, and crater at Bromo, the Sea view at Tanjung Lesung, visiting
various islands at Thousand Islands, Samosir and Parapat at Lake Toba, and luxurious
villas and resorts at Wakatobi. Many reviews are positive and praise the attractions,
but discussions also raise environmental concerns, particularly regarding issues like
trash, especially in natural attractions like Tanjung Lesung.

• Travel accompaniment:Travel accompaniment is necessary, especiallywhen the local
people have collectivist cultures, such as Indonesia and otherAsian countries. Indone-
sian tourists mention their companions when visiting destinations, such as traveling
with friends at Tanjung Lesung, with working colleagues on weekends at Thousand
Islands, and with family at Tanjung Lesung or Wakatobi.

• Travel cost: Traveling cost is the next topic domestic travelers least confer. They
discuss the unaffordable luxurious Wakatobi vacation, which most Indonesians may
not afford. Another review can be found on how they explain some accommodation
prices at Tanjung Lesung and entrance tickets at Borobudur.

• The attitude of staff and local guides: Lastly, Indonesian travelers rarely mention
the staff or local guides’ attitudes. Only one topic was found, specifically about the
positive attitude (friendly and kind) of resort staff at Wakatobi.

International Travelers

• Attraction: International travelers visit Indonesia to see and experience tropical nature
and learn from historical sites like Borobudur. Indeed, they enjoyed different attrac-
tions, such as small islands at thousand islands, sand and mountains at Bromo, and
the natural lake at Toba.

• Positive Visitor Experience: International visitors alsowrite their positive visitor expe-
rience while enjoying Indonesian tourist destinations, such as the beautiful temple
and historical significance at Borobudur, the Trip at Bromo, the beautiful scenery at
Thousand Islands and Lake Toba, and the excellent resort at Wakatobi.

• Activities: Domestic travelers emphasize activities more than international travelers.
Topics related to activities include admiration forBorobudur’s ancient artwork, guided
tours and horseback riding at Bromo, boat experiences and local cuisine at Thousand
Islands, and relaxation at Lake Toba. Domestic travelers focus on swimming, diving
and snorkeling activities and interactions with locals, while international travelers
prioritize art appreciation and destination relaxation

• Negative Visitor Experience: International travelers also shared their negative expe-
riences and dissatisfaction with certain destinations. A specific topic surfaced con-
cerning international travelers’ dissatisfaction with their visits to Tanjung Lesung.
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Intriguingly, these travelers not only voice their negative experiences but also propose
potential solutions to improve services.

• The attitude of staff and local guides: Similar to domestic travelers, international
visitors are also concerned about the attitude of staff and local guides. We discovered
one topic related to the attitude of staff at Wakatobi Resort, but we did not find one
about Wakatobi diving guides.

• The quality of services: International travelers are also concerned about the quality
of the service offered. We examined one topic discussion about the quality of the
services of Wakatobi Resorts.

5 Discussion

Our findings reveal similarities in ORs from domestic travelers in Indonesia and Ghana.
Four specific topics were highlighted, either in Ghanaian or Indonesian contexts. These
topics predominantly encompass positive visitor experiences, destination attractions,
activities, and the demeanor of staff and local guides (refer to Fig. 3). [27] notes that
consumers find extreme ratings (positive or negative) more useful and enjoyable than
moderate ones, significantly influencing their decision-making process. Domestic travel-
ers’ emphasis on positive visitor experiences contributes to a positive destination image
for both domestic and international travelers. The role of staff and tour guides notably
impacts these experiences, with positive attitudes enhancing visitor satisfaction [10, 16].
Therefore, domestic travelers emphasize staff and tour guide attitudes in their reviews.
Positive reviews on reputable platforms can attract more travelers due to perceived reli-
ability and reduced risk [1]. Local travelers also discuss potential activities and attrac-
tions, promoting the destination and forming a positive image. Activities and attractions
contribute to conative experiences, pivotal for holistic customer satisfaction [10, 16].
Conversely, three topics are more prominent among international travelers, influencing
their online reviews (Fig. 3). Unique destination attractions like the ancient artworks at
Borobudur in Indonesia and the wild experiences with monkeys in Ghana, draw interna-
tional tourists. Well-trained frontline staff and guides are vital for enhancing destination
impressions and impacting tourist satisfaction [10, 16]. Hence, international travelers
prioritize this aspect and share reviews regarding local staff or guides’ attitudes.

Fig. 3. Top of Minds of (i) Domestic and (ii) International Travelers Online Reviews
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6 Conclusions

This study investigates customer destination perceptions fromORsacross 12destinations
in Ghana and Indonesia. Empirical results validate the significance of ORs in reflecting
customer sentiments about the explored destinations. Both domestic and international
travelers prominently discuss destination activities and experiences. Wang et al. [28]
found that respondents valued the credibility and informativeness of travel post reviews,
as well as their style and length, which enhanced trust in tourism offerings and influ-
enced their decision-making. We herein posit that the experiences shared by TripAdvi-
sor reviewers on the Ghanaian and Indonesian destinations could potentially increase
attractions of tourists. Noteworthy is the recurring theme of excellent customer service in
ORs, underscoring the influence of front-line staff in shaping lasting impressions across
markets. The study also encompasses a review of existing research, underscoring the
potent impact of positive ORs on customer perceptions of brands, albeit with potentially
contrasting effects of negative ORs. The research underlines the pivotal role of ORs
for tourism and hospitality businesses. Recognizing and comprehending ORs’ role in
assessing customer satisfaction is vital for sustaining and perpetuating the success of
destinations.

6.1 Theoretical and Practical Contributions

Our study explores TripAdvisor ORs through the LDA topic modeling approach, hence
contributing to existing literature on ORs. Our study is unique in the sense that we
explored domestic and international travelers’ thoughts from two developing countries
in two continents. Our methodological approach has great potentials of guiding other
scholars and researchers in similar future inquiries. Again, our study analyzes ORs to
uncover experiential activities and sentiments of domestic and international travelers,
potentially impacting DMOs’ service quality and marketing strategies highlighted in the
selected destinations.

6.2 Limitations and Future Research Agenda

Weacknowledge three study limitations. Firstly,we focused on12popular destinations in
Ghana and Indonesia due to their high comment volumes. Therefore, caution is required
when generalizing findings beyond these destinations to the wider tourism industry in
both countries. Second, our data collection centered exclusively on TripAdvisor, an
interactive but not real-time platform [5]. Platforms like X (Twitter) and Facebook offer
real-time dynamics that could yield distinct results, warranting future exploration of
potential divergences. Lastly, Our study solely uses customer ORs, but future research
could explore individual review histories in specific countries, establishing reviewer
recognition programs on OR platforms to enhance OR credibility.
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Abstract. This study examines the cognitive image of Austria as a travel destina-
tion through Instagram content posted by travel influencers. The study also inves-
tigates how the account type, influencer type, and posting frequency affect user
engagement. Machine learning techniques and statistical analysis are used to ana-
lyze the data. The study found that influencers contribute to Austria’s destination
image mainly through content about the Alps, Vienna, and cycling. The study pro-
vides insights into successful destination promotion on Instagram through influ-
encer marketing. Micro-influencers who post regularly with relevant content are
ideal forDMOs.Meso-influencers and verified accounts receivemore likes for less
popular themes, while micro-influencers are sufficient for more popular themes.
It is also disadvantageous for meso-influencers to be perceived as commercial
accounts and not to post as often as emerging influencers.

Keywords: influencers · influencer marketing · destination image · destination
marketing · Instagram · machine learning

1 Introduction

Social media are extensively studied in the tourism literature as they provide consumers
with a wealth of information for purchase decisions [1] and have become a more impor-
tant source of information in terms of brand image. User-generated content (UGC) can
shape destination image [2, 3] a role previously reserved for traditional channels [4]. It is
difficult for destinations to control UGC, which is why influencers act as intermediaries
in their social media communications. [5]. Influencers’ testimonials based on personal
experiences are perceived as a strong eWOM, leading to increased demand and positive
attitudes towards the brand [6].

As travel influencers have the power to shape the image of a destination and influence
the experience of a destination and its future development [7, 8] this study 1) analyses
the image of Austria as a travel destination and examines it through the content posted by
travel influencers on Instagram, and 2) assesses how the account type (business account
or verified account), influencer type (micro or meso influencer, depending on the number
of followers) and posting frequency (number of posts) influence user engagement.
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This study uses data collected on Instagram and applies a mixed methods approach
using machine learning techniques and statistical analysis. The methodology includes
computer vision analysis using a convolutional neural network (CNN) and multilevel
cluster analysis to answer the following three research questions:

(1) What kind of content was posted by influencers on Instagram about Austria as a
travel destination?

(2) What content is most attractive to users in terms of likes and comments?
(3) How do the influencers’ profile characteristics (number of followers, number of

posts, type of profile account) affect user engagement (likes and comments)?

From an industry perspective, the results should provide valuable insights into how
successful promotion of a destination on Instagram by an influencer can be achieved. In
addition, the study makes a methodological contribution by demonstrating the benefits
of machine learning-assisted image content analysis.

2 Literature Review

Destination image is described as a tourist’s collection of ideas, impressions and thoughts
about a particular destination [9]. This image is built on the basis of the knowledge a
person has about the destination and the emotions that the destination evokes [10–12].
Visitors nowadays have the possibility to create and spread their own impressions [8,
13, 14]. The image of a destination is thus shaped by the official channels and the
tourists [8] which is why some DMOs turn to influencers to shape the destination’s
image through the influencer [4, 15]. Influencers provide content based on personal
experiences, reflecting stories from their daily lives. [1, 6, 8, 16] and thus increase their
popularity and influence, which is reflected in the number of likes, shares and comments
[6, 8, 17]. According to Veirman et al. [1], the number of followers of influencers has
a positive effect on perceived popularity and thus on likeability, while a positive effect
on attributed opinion leadership is present but weak. In other words, a high number
of likes is not always an indicator of their influencing power. Several studies [8, 16,
18] assume that the perceived match between the influencer and the brand they support
plays a crucial role in the credibility and success of the advertising campaign [19]. These
studies emphasise the importance of matching the influencer’s lifestyle and published
content with the brand’s image and the brand’s target audience with the influencer’s
target audience for successful advertising and promotion.

Other studies in the tourism industry have focused on the impact of social media
influencers on the travel-related behavioural intentions of their followers [20]. Magno
and Cassia [20] showed that the influence of travel bloggers on the travel intentions of
their followers is highly dependent on the perceived trustworthiness [21] of the blogger
and the perceived quality of the information they provide.

Taking into account these previous findings, this article aims to further contribute
to the knowledge of how destination endorsement by influencers on Instagram affects
destination image and user engagement.
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3 Methodology

In this study, a mixed methods approach was used to identify quantitative relationships
between user engagement and influencer profile characteristics and to conduct a quali-
tative content analysis of influencers’ cognitive image of travel destinations. Instagram,
the most popular social media platform among influencers and particularly suitable for
promoting travel destinations [6, 8, 22] served as the online data source.

The entire research process was divided into three steps: (1) data collection, (2)
machine learning model with content analysis and (3) statistical analysis.

3.1 Data Collection

The data collection process was based on the data mining tool PhantomBuster, which
imitates human navigation on social media to respect anonymity and the general terms of
service [23]. The travel influencer profiles were identified using the influencer market-
ing platform StarNgage and PhantomBuster. Only profiles with at least 1,000 followers
were used, based on the observation of Femenia-Serra and Gretzel [4] regarding trend-
ing collaborations of DMOs and micro-influencers (1K-3K followers). The sample was
narrowed down to 50 influencer profiles that included both verified (public figures or
celebrities) and unverified users, and their profile information and posts were extracted
using PhantomBuster. The data included the type of user account (e.g. number of follow-
ers, verified/unverified) and post information (e.g. number of likes, number of comments,
location). Only those posts that included Austria as a location were used, resulting in
5,522 posts. Finally, for the content analysis, the images were extracted from the posts.

3.2 Data Analysis

In the first phase, image embedding was performed using Google’s deep learning model
Inception v3 to compute the feature vectors for each image [24–26]. Then, a hierarchical
clustering of the high-dimensional image vectors was performed using the cosine dis-
tance andWard’s method to identify content-based clusters [27]. The number of clusters
was determined in an iterative process. In each iteration step, cluster content analysis
was performed until the maximum number of clusters with a satisfactory categorisa-
tion result was reached. Next, t-SNE dimensionality reduction technique was adopted
to visualize the clusters in a scatter plot [28].

The second phase involved a statistical analysis using stepwise linear regression to
determine whether the account type (business, verified), the total number of posts a user
makes and the number of followers a user has have an impact on engagement (likes and
comments).

Furthermore, an ANOVA with a Bonferroni Post-hoc test was performed to see, if
the clusters differ significantly from each other.

4 Results

4.1 Analysis of the Image Content

The preliminary analysis of the clusters showed that 19% of the images could be very
homogeneously characterised as “alpine landscape” (see Fig. 1).
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Fig. 1. Preliminary clustering from the dendrogram

Fig. 2. The nine final clusters

To gain deeper insights, a further second-level analysis was conducted, which
resulted in a total of nine clusters (see Fig. 2). The description of the clusters is shown
in Table 1.

4.2 Statistical Analysis

In the second phase of the analysis, descriptive data was created for the influencers’
Instagram accounts (see Table 2). Of the 50 influencers included in the study, half (n =
25) were labelled as business accounts and six accounts were verified.

When looking at the influencer classification according to the number of their follow-
ers [15] 32% of micro-influencers (up to 10K followers) and 68% of meso-influencers
(10k-1M followers) were included in the sample (see Table 3).

A stepwise linear regression analysis was performed to investigate the impact of
account type (business, verified), total number of posts and number of followers on
engagement (likes and comments). In our analysis, we checked for the assumptions of
multiple regression and no violations were identified. First, the impact on the number of
likes as the dependent variable was measured with two regression models (see Table 4).
Thefirstmodel included the independent variables business account and number of posts.
For the secondmodel, additional variables verified account and number of followerswere
added. Both models were significant (p = 0.000), explaining only 4% of the variance
in the first model (adjusted R2 = 0.040) but 54% of the variance in the second model
(adjusted R2 = 0.542). The second model shows that the number of followers had a
strong positive effect (beta coefficient = 0.705), the verified profile had a weak positive
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Table 1. Content analysis of the clusters.

Table 2. Influencer sample

Influencer accounts in total 50

Verified accounts 6

Accounts not verified 44

Business accounts 25

Non-business accounts 25

effect (beta coefficient = 0.228), the number of posts had a weak negative effect (beta
coefficient = − 0.124) and the business account had a weak negative effect (beta
coefficient = − 0.042).

A second stepwise regression was then performed with the same independent vari-
ables, using the number of comments as the dependent variable (see Table 5). Both
models were significant (p= 0.000); however, only 1.3% of the variance was explained
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Table 3. Influencers by number of followers

Number of followers Frequency Percentage

1K - 9K 16 32

10K - 999K 34 68

Total 50 100

Table 4. Regression model for the number of likes

Model Non-standardised
coefficients

Std. Coeff t Sig

B Std. Error Beta

Model 1 (adj. r2) = .040
Model 2 (adj. r2) = .542

1 (Constant) 542.964 83.771 6.482

BusinessAccount −121.586 79.958 −.020 −1.521

postsCount .821 .057 .195 14.476

2 (Constant) 956.560 61.416 15.575 .000

BusinessAccount −248.850 56.429 −.042 −4.410 .000

postsCount −.521 .045 −.124 −11.542 .000

followersCount .014 .000 .705 66.462 .000

VerifiedAccount 2165.770 90.294 .228 23.986 .000

in the first model (adjusted R2 = 0.013) and only 3.8% of the variance in the second
model (adjusted R2 = 0.038). The second model shows that the number of followers
had a significant, weak positive effect (beta coefficient = 0.184; p = 0.000), while the
number of posts (beta coefficient = − 0.130; p = 0.000) and the business account
(beta coefficient = − 0.1374; p = 0.000) had a significant but weak negative effect on
the number of comments. The variable Verified Account had no significant effect on the
number of comments (p = 0.175).

Next, the standardised mean values of the likes and comments of each cluster were
compared to see if a significant difference could be found between the clusters1.

The t-SNE projection of the high dimensional image vectors indicates an acceptable
overall cluster segmentation (Fig. 3).

The mean values for likes and comments per cluster are presented in Table 6.
Looking at the mean standardised likes, it can be assumed that the content of the

Summer Alps and Winter Alps clusters appealed to users the most. On the other hand,

1 The comparison of each cluster’smean values of the standardized number of likes and comments
(the Kruskal – Wallis and the Post-hoc tests) can be seen here: https://tinyurl.com/ANOVA-
Appendix.

https://tinyurl.com/ANOVA-Appendix
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Table 5. Regression model for the number of comments

Model Non-standardised
coefficients

Std. Coeff. t Sig

B Std. Error Beta

Model 1 (adj. r2) = .013
Model 2 (adj. r2) = .038

1 (Constant) 124.134 9.562 12.982

BusinessAccount − 79.224 9.127 − .118 − 8.680

postsCount − .019 .006 − .040 − 2.928

2 (Constant) 149.828 10.017 14.958 2

BusinessAccount –91.424 9.203 − .137 − 9.934 .000

postsCount − .061 .007 − .130 − 8.357 .000

followersCount .000 .000 .184 11.991 .000

VerifiedAccount − 19.959 14.727 − .019 − 1.355 .175

Fig. 3. Scatter plot of the nine clusters

the content in the Bicycle and Products clusters seemed to be the least appealing, with
the lowest mean standardised likes. Looking at the mean standardised comments, the
content in Products generated the most comments, while the content in the Parks and
Cycling clusters generated the least comments.

5 Discussion of the Results

The aim of this study was to examine the cognitive image of Destination Austria based
on the content posted by influencers and to assess how different content is received by
Instagram users. Furthermore, while this study provides insights based on engagement
metrics, it is understood that selecting the most suitable influencer from a destination
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Table 6. Clusters by mean standardised likes and comments

Cluster name Mean std. Likes Cluster name Mean std. Comments

C1 Summer Alps 0,068 C8 Products 0,0048

C2 Winter Alps 0,066 C1 Summer Alps 0,0026

C6 Lakes 0,052 C7 People 0,0024

C3 Urban 0,047 C6 Lakes 0,0020

C9 Diverse 0,035 C3 Urban 0,0016

C7 People 0,034 C9 Diverse 0,0016

C5 Parks 0,033 C2 Winter Alps 0,0016

C4 Cycling 0,025 C5 Parks 0,0011

C8 Products 0,022 C4 Cycling 0,0009

marketing perspective involves a comprehensive evaluation, including factors like image
congruency, target audience, and past collaboration successes.

The content analysis revealed that the most prominent cluster was the mountain
landscape, making the Alps the most well-known cognitive image of the Austrian desti-
nation as conveyed by influencers. The Alps are more strongly positioned not only as a
ski destination in winter, but also as a cycling and hiking destination [29]. The distinction
between alpine summer and winter landscapes is clearly visible in the clustering.

TheCycling cluster can be interpreted as the sport most represented by influencers in
creating a destination image ofAustria. Another cluster that contributes to the destination
image of Austria is the Urban cluster, which promotes the sights and attractions of the
capital Vienna, such as Schönbrunn Palace, the Vienna State Opera etc.

It can be concluded that influencers contribute to the cognitive image of Austria as a
destinationmainly through content about the Alps, the capital Vienna and cycling, which
seems to be in line with the current marketing objectives. The remaining five clusters
contribute rather little to the image of the destination. The most promising among them
is the Lakes cluster. Although this cluster contains quite heterogeneous content, the
promotion of lake destinations such as Hallstadt and Salzkammergut, Neusiedler See,
Wörthersee, Zell am See, etc. could potentially benefit from further influencer marketing
campaigns. As mentioned above, travel influencers are very successful in convincing
tourists about their choice of destination [8].

5.1 Effects on the Engagement Rate

With regard to the selection of suitable influencers for destination marketing campaigns,
the following recommendation can be derived. If DMOs opt for micro-influencers with
fewer followers, they should choose active influencers who regularly post relevant con-
tent. Regarding meso-influencers, a business account will not receive more likes. DMOs
should therefore not perceive a business account label as an advantage when opting for
a meso-influencer.
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For comments, the situation is more complex, as a higher number of followers does
not lead to a higher number of comments. It can be assumed that it takes more effort to
achieve a higher level of engagement, e.g. through comments, than just having a wider
follower base. This also means that the difference between micro and meso influencers
in achieving higher levels of engagement in the form of comments is insignificant. These
findings are consistent with some previous studies showing that both meso and micro-
influencers seem to be as successful as their prominent online counterpartswhen it comes
to brand promotion [30].

When comparing the clusters based on the standardised number of likes, it can be
seen that users like the pictures of the Alps best. In contrast, the lowest number of
likes was achieved in the “bicycle” and “products” clusters. Some previous studies
have shown that posts with a face or physical representation of an influencer increase
user engagement [16, 31]. However, in this case, the cluster “people” that only showed
pictures of people did not result in a higher number of likes or comments compared to
other clusters. According to a study by Silva et al. [16] influencers try to engage users
by seeking direct interaction with their posts by asking questions, inviting comments,
etc. It can be concluded that the inclusion of product images in a destination marketing
campaign, along with direct invitations to comment, can be beneficial even if the product
images appear less visually appealing to users.

According to the standardized number of likes analysis combinedwith the regression
analysis, it can be assumed that when promoting a destination with a more appealing
theme and a higher number of likes, such as the Alps and Lake destinations, the use
of a micro-influencer would be sufficient. On the other hand, destinations in this case
study with themes belonging to the less popular clusters would rather benefit from a
meso-influencer or a verified Instagram account as they seem to receive more likes.

6 Conclusion and Implications for Future Research

This research contributes to the current literature by expanding the knowledge base
of influencer marketing in the context of the tourism industry. The study provides a
deeper understanding of how users are influenced by an influencer’s number of follow-
ers, account type and posted content. However, it’s important to emphasize that while
engagement metrics like likes and comments provide valuable data, they are just one
facet of influencer suitability. The alignment between marketing objectives, selected
content, and influencers who authentically represent this content is crucial. Other fac-
tors, such as image congruency between destination and influencer and the influencer’s
broader brand and audience, also play a pivotal role in determining the success of an
influencer marketing campaign. In addition, the study offers a methodological contribu-
tion by demonstrating the benefits of machine learning and data mining models in the
increasing analysis of social media data.

The results of this study have practical implications for the tourism industry as they
provide guidance onwhat type of influencerwould be suitable for a destinationmarketing
campaign. This study clearly shows that the content itself influences the number of
likes and comments and should therefore be taken into account when deciding on the
optimal influencer type. The alignment between marketing objectives, selected content



Unveiling Destination Perceptions 407

and influencers who authentically represent this content is of great importance. The
business implications of this study show howDMOs can reduce the cost of an influencer
campaign by actively using both meso and micro influencers, taking into account the
impact of the content on engagement.

One of the limitations of this study is that it was not possible to distinguish between
generic posts and paid sponsorships. Therefore, it is unclear whether the results of the
clustering are biased. Furthermore, the cognitive image of the destination was analysed
solely on the basis of influencer posts, without reference to the image of the destination
among tourists. A comparative content analysis of UCG posts and influencer posts could
provide additional insights into whether a certain aspect of the destination image is
missing or could be improved through an influencer marketing campaign. Furthermore,
due to the large scale of the destination under study and the large number of contributing
influencer accounts, only a limited number of influencer accounts were included in the
research.
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Abstract. Social Media has become an important marketing tool for destinations
due to its easy access, ability to reach broad audiences and capacity to act as a form
of eWOM. Instagram in particular is one of themost popular channels for the visual
marketing of a destination as well as for influencer marketing. Through Instagram,
DMOs can create travel inspiration, and enhance interest in a destination. This
study seeks to understand the tourists’ perceptions of Instagram influencers as well
as official DMO accounts and looks on their influence on tourists’ participation
and engagement on social media. A quantitative survey was conducted to analyze
users’ perceptions of DMO and influencer accounts on Instagram, as well as their
participation behavior online. The study found that DMOs are perceived as being
more trustworthy and credible than travel influencers. In addition, results indicate
that active Instagram users are more likely to have positive perceptions of travel
influencers, but online participation does not influence perceptions of DMOs.

Keywords: Influencer Marketing · Social Media · Destination Marketing ·
Instagram · Social Media Marketing

1 Introduction

In the early 2000s, the introduction ofWeb 2.0 and social media allowed Internet users to
engage with one another more easily. The popularity of social media grew significantly
over the next several years, also transforming the way tourism organizations operate,
communicate with, and market to consumers. Tourism, as an ‘information-intensive
industry’ [1] that relies on positive word-of-mouth (WOM), particularly experienced
the tremendous impact of social media. Social media changed the way tourists search
for, obtain, share, and produce information about tourism businesses, destinations and
their experiences [2]. To adapt to these changes, DestinationManagement Organizations
(DMOs) adopted social media into their marketing practices [3]. Today, the majority of
DMOs are active on at least one social media platform for marketing and management
purposes [4].
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Studies reviewing the literature on social media and tourism have found that the
research focus lies mostly on social media platforms such as Facebook, Twitter (recently
renamed as “X”), and review platforms such as TripAdvisor [5–7]. While Facebook
continues to be the most popular platform with 2.9 billion monthly active users [8],
Instagram quickly surpassed Twitter in the number of active users in 2014 and continues
to be in the fourth most popular platform world-wide, whereas Twitter is no longer in
the top ten most used platforms [8].

Despite Instagram’s growth and popularity, tourism scholars are only recently focus-
ing on its importance [4]. The emphasis has been heavily on destination image [9–11],
likely due to the platform’s visual focus. Tourists use Instagram to share photos or
videos of their travel experiences with others and DMOs have similarly adopted Insta-
gram accounts and use the visual emphasis of the platform to promote the destination
through photos and videos. Hence through Instagram, DMOs can engage prospective
travelers when they are likely looking for ideas, catch them while they are looking for
inspiration, and thus increase their interest in the destination, as well as influence their
visit intentions [12].

Due to its capabilities for sharing photos as well as shorter videos (stories) and
longer videos (reels) in different formats, Instagram has become one of the most popular
platforms for influencer marketing [13, 14]. Influencer marketing involves the marketing
and promotion of products or services on social media through content and messages
spread by influential users [15]. Unlike endorsements fromwell-known celebrities, such
as artists, bands, singers or athletes, influencer marketing focuses on recommendations
from ‘ordinary people’ who became popular through their visibility and the content they
share on social media [14, 16]. Also known as ‘micro-celebrities’ or ‘digital influencers’
due to their connections and influence on their followers, these individuals are perceived
as more trustworthy than ‘real’ celebrities and hence can be seen as a relevant instrument
for electronicWord-of-Mouth (eWOM) [13]. Influencers on Instagram in particular vary
from thousands to millions of followers [14] and have become increasingly popular for
tourism marketing.

The impact of Instagram influencers on a destination as well as their influence on
tourists’ travel intention and destination image, has been a recent focus of tourism
research [17–19]. However, there is little discussion surrounding the perceptions of
travel influencers and the comparative impacts between influencer and DMO accounts.

The purpose of this research is to explore the perception of travel influencers in com-
parison to official Instagram accounts of DMOs. By understanding users’ perceptions,
DMOs can better cater their content to followers’, as well as collaborate with influencers
to address areas where users are not interested in following DMO accounts. In addition,
this study seeks to examine how users current Instagram usage behavior influencer their
perceptions of these accounts.
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2 Literature Review

2.1 Social Media Marketing

Through the integration of social media channels on mobile devices and the possibility
for users to receive and also to produce content, socialmedia channels, such as Instagram,
have become a powerful tool in tourism marketing – especially as a representation for
real travel experiences [9]. Social media can be defined as platforms that enable user-
generated-content (UGC) facilitating the communication between users, without the
influence of marketers [20].

As the tourism and hospitality industry deals with intangible services that are associ-
ated with a high risk of purchase,WOM is an influential factor of travel decision-making
[21, 22]. WOM in general appears to be more influential on customers than traditional
advertising campaigns [21]. On social media, eWOM has emerged as a tool for direct
communication.Managing and encouraging positive eWOMcan generatemore revenue,
reinforce a positive destination image and enhance business activity [22].

Early on, the tourism industry integrated UGC in their marketing strategy such as
travel blogs [23, 24] or the use of testimonials or reviews of customers [20]. Many
studies have verified the impact of online reviews on consumer behavior of tourists [25].
[26] indicated that online reviews about hotels could enhance the awareness, attitudes
of travelers or even increase the number of bookings [27].

In 2010, [20] predicted social media to change how tourism businesses and suppliers
market to and communicate with their customers. More than ten years later, tourism
marketing has in fact been shaped by the power of UGC and users who gain their popu-
larity solely from the creation of content on various social media channels – influencers.
Brands must compete with these influencers for the attention of potential consumers
or tourists. Hereby, companies or DMOs often hire or collaborate with influencers to
appear in their popular social media channels and promote their products or destinations
[28]. Instagram can be seen as the main platform for influencer marketing [29].

2.2 Instagram Marketing in Tourism

The popular visual social media channels such as Instagram, YouTube or TikTok have
been successfully used in tourism marketing. As tourism marketing focuses mostly on
visual content [30], socialmedia channels play an important role as sources of inspiration
for travel decisions and information search [20]. Also from the demand side, images and
videos are essential for tourists to remember and share their travel experiences [31, 32].

Research shows that photos cannot only change the perception of consumers towards
a certain product or service [33] but also can be memorized easier than just text – espe-
cially when it comes to tourism destinations [34]. Therefore, the social media platform
Instagram, which is mainly focusing on pictures and ‘stories’, can be seen as an impor-
tant tool for visual destination marketing. A photo of a destination posted on Instagram
can influence the image of a destination through a first visual impression [35]. Moreover,
the type of picture and the uniqueness of the posted photo can create emotions towards
the destination [35].
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In tourism, Instagram is particularly popular by millennials to post selfies and pic-
tures of their holiday destination, hotel or restaurant. Thereby, the ‘Insta-worthiness’
or ‘Instagrammability’ – describing the aesthetic and unique features, which make a
place ‘worth a picture’ for Instagram – has become a central factor to choose a certain
destination, hotel or restaurant.

2.3 Influencer Marketing in Tourism

Influencers can be defined as individuals who gained popularity online through their
content and self-branding [16] and are often perceived as “expert friends giving opinions
on the latest products [or services] on the market” [29]. Through their large network of
followers [36] influencers use their influential power to promote their lifestyle, opinion
as well as products or services [14]. Although most influencers are paid by brands and
marketers to communicate their recent or past experiences with products and services,
their content is still perceived as eWOM. This can explain the success of influencer
campaigns and the impact on consumer behavior and even purchase intention [13].

Tourists reporting their experiences about new destinations and travel routes has been
included in tourism theories since the 1970s and 80s [37–39]. Similarly, travel bloggers
have been used for marketing purposes since the early 2000s [40, 41]. Travel influencers
can be seen as the new opinion leaders in the world of social media and their success can
be explained by their followers’ perceived authenticity, their intense engagement with
their followers as well as the perceived relevance of their content [28].

Along with destinations, also hotels and other tourism suppliers are already working
together with influencers. In that way, hotels and destinations can work together to reach
their goals of growing business and enhancing the image of a destination.

Despite those successful examples, DMOs need to cautiously weigh the positive
and negative outcomes prior to working with influencers to market their destination.
As influencer marketing on Instagram is still a growing phenomenon, little research has
been done to explore the perceptions of followers of certain Instagram accounts and how
this relates to those of DMO accounts.

2.4 Perceptions of Online Sources

With influencer marketing gaining prominence in tourism, understanding how tourists
evaluate the credibility of influencers is increasingly important. As the easy access to
social media facilitates ubiquitous information, the level of quality of content and infor-
mation as well as the credibility and trustworthiness of information sources varies across
platforms [41].

Several studies have explored the perceived credibility of different online sources
such as websites [42], advertisement [43], online reviews [44], travel blogs [41] or
travel related UGC [45] and found that users trust and believe official sources as well as
traditionalWOMmore than eWOM. One of the factors for these low levels of credibility
and trustworthiness of online content, reviews and other UGC is the anonymity of the
contributor of the content. Even when the source of the comment or the photo is visible,
the user may have no personal relationship or connection with the content creator [46]. In
this case, influencer marketing can overcome this issue as influencers not only promote
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products or services but also show their personality, lifestyle and opinions. Therefore,
the followers can establish a connection with the content creator. Due to the higher
authenticity of influencer campaigns when compared with traditional advertising, the
level of credibility can increase [47].

Other literature shows that trustworthiness is an additional factor that is important
for the influencer-follower relationship [48]. Thereby, influencers seem to be more trust-
worthy and credible than celebrities based on a study among young females [49]. The
perception of social media channels as credible or trustworthy can be seen as crucial
antecedents for the engagement of users in any kind of following or participation behav-
ior with brands on social media [50]. Therefore, it is suggested that the perception of
Instagram accounts influences the reasons and motivations to follow certain accounts.

This study focuses on the perception of Instagram users towards travel-related
accounts managed by Instagram influencers and official DMOs. Furthermore, this study
looks at the differences in users’ perception of those accounts and how their Instagram
usage behavior (participation) influences these perceptions. To achieve the purpose of
this study, this research answers the following research questions:

1. Howdo Instagramusers perceiveDMOson Instagramcompared to travel influencers?
2. How does Instagram usage behavior (participation) influence the perceptions of

travel-related accounts on Instagram?

3 Method

For this study and in order to answer the respective research questions, a quantitative
research design using an online survey was conducted. The study was pilot tested using
a convenience sample (N = 63) and the questions were adapted to the feedback. The
final survey was distributed using the platform Amazon Mechanical Turk. The survey
questions were all adopted from pre-validated studies for validity and reliability pur-
poses. At the beginning of the survey, participants were asked if they use Instagram on
a regular basis (minimum once a week) in order to screen out non-users. In addition,
participants were asked if they follow any travel-related accounts on Instagram.

Depending on their answer, participants were asked to rate only those accounts that
they follow: DMO (n= 139, 68.8%) and/or influencers (n= 186, 92.1%). Therefore, the
sample size of results varies throughout the study. Only 9 respondents (4.5%) follow only
DMO accounts, whereas 56 respondents (27.7%) follow only influencers. The majority
of respondents (n = 130, 64.4%) follow both influencers and DMO accounts.

3.1 Measures

As the purpose of this study is to understand the perceptions of travel-related accounts
on Instagram, the main measurement items include: demographics, perceptions and
Instagram behavior and participation.

Perceptions. The perception of influencers or DMOs through their accounts on Insta-
gram were derived from prior literature about celebrity endorsement and consists of the
four constructs ‘expertise’, ‘trustworthiness’, ‘attractiveness’ and ‘self-congruity’ [51–
53]. Based on the results from the pre-test, due to DMOs being an organization and not
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an individual, attractiveness and self-congruity were not examined when looking at the
perceptions of the DMO.

The variables were assessed using 14 items and adapted to the Instagram context
of the study. Expertise, trustworthiness and attractiveness are assessed on a 7-point
semantic differential scale (e.g. non-expert/expert, dishonest/honest, plain/elegant). A
7-point Likert scale was used to measure self-congruity of the user with the Instagram
influencer or the DMO. Cronbach’s Alpha indicated the reliability of the constructs as
following: expertise (α = .93), trustworthiness (α = .87), attractiveness (α = .86) and
self-congruity (α = .87).

Participation. Few studies have been published or have been conducted about partic-
ipation in online environments. In order to explore the behavior of users on Instagram,
the participation scale from [54] about participation behavior in online communities was
used for this study and adjusted to the context of Instagram. Participants were asked to
rate their level of agreement on a 7-point Likert scale (1= strongly disagree, 7= strongly
agree) with four items as follows: I participate actively on Instagram, I use to contribute
to the conversation on Instagram, I usually provide useful information to other Insta-
gram users and I post messages and responses on Instagram with great excitement and
frequency. Again, Cronbach’s Alpha was used to indicate the reliability of the construct
participation on Instagram (α = .90).

To enhance the clarity of the data analysis, three groups (low/medium/high Instagram
participation) were created. Respondents with mean participation scores of 1.00 to 2.99
were categorized as ‘low participation’, those with mean participation scores of 3.00
to 4.99 were categorized as ‘medium participation’, and those with mean participation
scores of about 5.00 were categorized as ‘high participation’.

4 Results

4.1 Sample Description

The sample of this study consisted of N = 202 final participants. The average study
participant was at the age of 32 (M = 32.33, SD = 8.70), with most participants were
younger than 30 (46.0%). Although the sample was specified on MTurk to those who
are US residents, 25.9 per cent indicated they currently do not live in the US. Nearly
half (48.5%) of participants have an undergraduate degree (48.5%), and 19.3 per cent
have at least some college education.Most participants have an income of below $60,000
(55,4%).While only 18.9%of participants have their ownpassport, 17.8%of participants
stated that they have never traveled outside of the US.

4.2 RQ1: How Do Instagram Users Perceive DMOs on Instagram Compared
to Travel Influencers?

The respondents’ perceptions of influencers were generally high, with expertise, trust-
worthiness, and attractiveness each above amean of 5 out of 7 on the Likert-scale ratings,
indicating that influencers were perceived as experts, being trustworthy, and attractive.



416 L. Neuburger et al.

However, self-congruity with influencers was not as high (M = 4.68, SD = 1.30). The
respondents’ perceptions of DMO accounts were even greater than the influencers, with
mean expertise and trustworthiness greater than 6.05.

A t-test was conducted to test whether the differences in perceptions between influ-
encers and DMOs were statistically significant. Perceived expertise was significantly
greater for DMOs (M = 6.05, SD = 1.12) than influencer accounts (M = 5.55, SD =
1.20): t(323) = −3.830, p < 0.000. Similarly, perceived trustworthiness was signifi-
cantly greater for DMOs (M = 6.06, SD = 1.17) than influencer accounts (M = 5.71,
SD = 1.17): t(323) = −2.703, p = 0.007.

4.3 RQ2: How Does Participation Influence the Perceptions of Travel-Related
Accounts on Instagram?

ANOVA was used to examine whether the level of participation respondents have on
Instagram influenced their perceptions of influencers and DMOs (Table 1). There was
a statistically significant difference between groups of different participation levels
(low/medium/high) for all perception variables for influencers.Homogeneity assumption
was violated for influencer expertise, thereforeWelchwas used to evaluating significance
(F(2,57.59)= 7.19, p= 0.002). The Tamhane post-hoc test revealed that those with high
participation on Instagram perceived influencers as having significantly greater expertise
than those with low (p = 0.031) or medium (p = 0.009) participation.

Table 1. Instagram Participation and Perceptions of Accounts

Influencer DMO

Low Medium High Low Medium High

Expertise MEAN 4.99 5.29 5.86 6.02 5.79 6.20

SD 1.51 1.27 0.95 1.02 1.31 0.99

Trust MEAN 5.46 5.40 5.97 3.48 4.38 5.19

SD 1.33 1.08 1.13 1.20 1.13 1.16

Attractiveness MEAN 5.59 5.41 5.89

SD 1.14 1.02 1.02

Self-Congruity MEAN 3.48 4.38 5.19

SD 1.20 1.13 1.16

Tukey post-hoc tests were used to evaluate the results for trustworthiness (F(2,183)
= 5.49, p = 0.005), attractiveness (F(2,183) = 4.63, p = 0.015), and self-congruity
(F(2,183) = 25.08, p = 0.000), and found that those with high participation perceived
influencers as being significantly more trustworthy (p = 0.006), attractive (p = 0.012),
and self-congruent (p = 0.000) than those with medium participation. Self-congruity
perceptions were also significantly different between those with low and high partici-
pation (p = 0.000) and low and medium participation (p = 0.004), whereby the greater
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the participation on Instagram the more the respondents feel that influencers are similar
to them. Unlike influencer perceptions, participation on Instagram did not significantly
affect the perceptions of DMO accounts.

5 Discussion and Conclusion

Despite the influx of influencer marketing and the research stating that influencers pro-
vide a greater ROI due to eWOM [13], the perceptions of DMO accounts on Instagram
were significantly greater than perceptions of influencers in regard to expertise and
trustworthiness. This indicates that respondents are aware that DMOs are experts on
the destination, more so than a travel influencer. However, other factors could be more
critical for influencers, such as their relatability.

As discussed previously, although DMOs are considered to be experts and more
trustworthy, influencers may bemore impactful because they are deemedmore relatable.
In the literature on celebrity endorsement, consumers were found to prefer brands with
personalities congruent to their own [55]. Instagram influencers create their own self-
brand through what they share on Instagram [56], and therefore Instagram users follow
influencers who portray a lifestyle most similar to their own.

Finally, this study found that the level of participation predicts perceptions of influ-
encers. This finding is somewhat intuitive as active Instagram users are likely to have
greater perceptions of influencers they follow and engage more actively with. How-
ever, participation does not affect the perceptions of DMOs, perhaps as they are already
perceived to be experts on their destination.

The theoretical implications of this study go beyond filling the gap in the literature
on users’ perceptions of travel-related accounts and provide a stepping stone to theory
development on the unique phenomenon of influencermarketing in tourism.Understand-
ing the differential perceptions of influencers and how these perceptions are stronger for
active Instagram users, can inform researchers as to how consumer behavior influences
opinions of online sources.

This study also increases knowledge of the industry, particularly for destination
managers looking to understand influencer marketing. Influencer marketing can be an
effective strategy for driving potential visitors to the DMOs Instagram pages, increasing
awareness of the DMO. However, once the DMO has established an Instagram audience,
influencer marketing may not prove as effective as influencers are not perceived as being
as trustworthy and knowledgeable about the destination as the official DMO account.

A limitation of this study includes the use of Amazon’s Mechanical Turk. Despite
pretests, attention checks and open-ended questions to improve the quality of the data,
it cannot be ensured that all participants filled out the questionnaire with due diligence.
However, the data was filtered for double answers or IP addresses and invalid answers.
Furthermore, research on Instagram and influencers is still emerging, especially as
it relates to tourism, which presented itself as both a limitation and an opportunity.
While this study provided insights into users’ perception of travel influencers on Insta-
gram, future research should consider whether these perceptions influence users’ visit
intentions, and if these findings are similar for different influencer platforms, such as
TikTok.
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Abstract. The field of tourism has recently undergone a revolutionary transfor-
mation, driven by the rapid expansion of digital platforms and the simultaneous
rise of influencer culture. The convergence of these factors has led to a noticeable
realignment in how tourists perceive travel destinations. Influencers now play a
central role, leveraging genuine and superficial credibility and expertise in specific
domains. This phenomenon has captured the attention of scholars, practitioners,
and policymakers, catalyzing a wave of research aimed at delving into the multi-
faceted intersection of influencers and tourism. This article presents a comprehen-
sive bibliometric analysis to examine the scholarly output related to influencers
and tourism over the past decade. This methodology provides a comprehensive
overview, unveiling an abundant and diverse work. The study identifies 196 arti-
cles published between 2005 and 2023, involving 504 authors across 123 journals.
Cluster analyses highlight a dynamic and nuanced recomposition of subthemes,
reflective of an evolving reality in the making.

Keywords: Influencers · Tourism · Tourist Destination · Social Networks ·
Bibliometric Analysis

1 Introduction

The integration of new technologies has brought about substantial changes in consumer
preferences across various service industries, with the tourism sector being particularly
impacted. The influence of digital technologies on tourist destinations is profound, chal-
lenging traditional economic and societal norms and reshaping the conventional percep-
tion of the tourism landscape [1]. This highlights the importance of destinations adapting
to effectively manage their online presence, real-world reputation, and health and safety
concerns [2]. The transformation potential of digital technologies in the tourism sec-
tor, including content distribution, the shift towards digital tourism offerings, and the
restructuring of the value chain, is especially noteworthy [3]. Notably, these digital tools
and platforms empower local service providers and destinations by enabling them to
create and disseminate their digital content, granting them a level of autonomy [3].
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In summary, digital technologies have brought about significant transformations in
the tourism industry, challenging traditional norms and opening up new opportunities
for businesses and destinations [1]. However, these advancements have also given rise
to challenges, including the need for businesses to adapt their models to align with
21st-century marketing strategies, particularly in the realm of digital marketing [4]. One
such emerging strategy is influencer marketing, which involves collaborating with social
media influencers to promote tourist destinations and experiences. It’s noteworthy that
the tourism literature does not always treat influencer studies as a distinct and separate
domain [5].

The growing intersection of influencers and tourism has become a central focus
in tourism studies. With the rapid expansion of digital platforms and social media,
tourists now seek inspiration and advice through these channels, significantly impacting
their behaviors [6–8]. Consequently, more tourist destinations are collaborating with
influencers for promotional campaigns, selecting them based on their orientations, target
demographics, and the desired image they wish to convey to travellers [9, 10].

To understand this complex research landscape, we employ bibliometric analysis
as a valuable tool for mapping emerging research domains. This systematic analysis
reveals trends, influential works, and evolving themes in influencer tourism research,
emphasizing its interdisciplinary nature.

2 Literature Review

The concept of an influencer refers to an individual who possesses significant credibility,
expertise, or social authority within a specific domain or industry. Influencers have the
power to sway the opinions, behaviors, and purchasing decisions of those who follow
them, primarily through their digital presence on platforms such as social media, blogs,
vlogs, andmore. This impact often stems from the perception of their sincerity, reliability,
and the trust they have built with their audience over time [11]. The volume editors,
usually the program chairs, will be your main points of contact for the preparation of
the volume. The evolution of the influencer concept has resulted in the categorization of
influencers into various types based on factors like follower count, specialization, and
brand associations [12]. These influencer categories include macro-influencers, known
for their wide reach and strong reputation; mega-influencers, typically celebrities with
an even larger following; micro-influencers, who may have a smaller reach but boast
high engagement rates; nano-influencers, known for their limited yet authentic reach;
and advisers, specializing in particular domains. Micro-influencers often prioritize niche
audiences with heightened engagement, while macro-influencers and celebrities aim for
broader exposure. Furthermore, influencers specialize in diverse areas such as fashion,
beauty, travel, fitness, and technology, depending on their personal passions and expertise
[13]. This categorization highlights the diversity within the influencer landscape, each
type serving different purposes in influencing consumer behavior and shaping various
industries, including tourism.

The intricate relationship between tourism and influencers has garnered significant
attention from researchers. In the contemporary digital landscape, the prominent role
of influencers in the tourism industry has prompted scholars to delve deeply into this
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phenomenon. Influencers’ ability to forge authentic connections with their audience
through personalized narratives, genuine experiences, and visually appealing content
has redefined conventional destination marketing and revolutionized consumer engage-
ment strategies [14]. This shift underscores the transformative impact of influencers on
the tourism sector, prompting extensive scholarly exploration to understand their role,
influence, and implications.

Research has unveiled several key themes within the realm of tourism and influ-
encers. These encompass diverse areas such as the impact of influencers on sustainable
tourism, the integration of influencers into digital marketing strategies, the role of trust
in consumer travel decisions, the growth of research into tourism forecasting using
various prediction models and online data, and the analysis of pro-environmental behav-
iors in the tourism and hospitality sector. These subjects shed light on the multifaceted
interplay between influencers and tourism, highlighting their influence and strategies
on one side and consumer decision-making mechanisms and ethical and environmental
considerations on the other.

3 Materials and Methods

3.1 Bibliometrie

In this study, a bibliometric analysis was conducted to quantify and measure the impact
of research findings. Bibliometrics involves a quantitative analysis of scholarly publi-
cations, including articles, books, and conference proceedings, with the aim of eval-
uating research influence [15]. It utilizes statistical methods to dissect patterns and
trends within the scientific literature, including citation analysis, co-citation analysis,
and bibliographic coupling [16]. Additionally, bibliometrics serves as a tool to assess
individual researchers, research groups, institutions, and countries in terms of productiv-
ity and impact [15], while also identifying emerging research domains and collaboration
networks [16].

Bibliometric mapping, increasingly utilized across various disciplines, has gained
prominence [17], potentially due to its synergy with scientific mapping [18]. The com-
prehensive bibliometric mapping analysis conducted in this study encompassed data
collection, filtering, extraction, analysis, and processing.

3.2 Data Collection and Search Strategy

To retrieve relevant articles, we utilized the globally recognized Scopus database for
assessing scientific production [19]. Data extraction took place on August 16, 2023. The
search term “influencers and tourism” was queried across all indexers in the Scopus
collection. Peer-reviewed articles, written in English, and published in indexed scien-
tific journals were retained based on eligibility criteria. The initial query generated 208
document results. These results were filtered to eliminate non-relevant items according
to the eligibility criteria.

TITLE-ABS-KEY ( “influencers” AND “tourism” ) AND ( EXCLUDE ( LAN-
GUAGE , “Spanish” ) OR EXCLUDE ( LANGUAGE , “Portuguese” ) OR EXCLUDE
( LANGUAGE , “German” ) OR EXCLUDE ( LANGUAGE , “French” ) ).
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Aftermeticulous applicationof inclusion and exclusion criteria, a total of 196 relevant
data points were collected. The analysis focused on articles containing the keyword
“influencers and tourism” in titles, abstracts, or keywords.

3.3 Data Analysis and Visualization

In our quantitative bibliometric research, we harnessed the open-source bibliometrix
R-package developed by Aria and Cuccurullo [18]. This comprehensive package offers
diverse tools for bibliometric analysis, including statistical and scientific mapping algo-
rithms. It also includes Biblioshiny, a user-friendly web interface introduced in version
2.0, facilitating data input from sources like Scopus or Web of Science into formats
like BibTex, CSV, or Plain Text. For our bibliometric analysis, we followed Donthu
et al.’s (2021) framework [20]. Firstly, we conducted performance analysis to dissect
the contributions of various research entities, including authors, institutions, countries,
and journals, within this dynamic field [21]. Key parameters such as total publications
(TP), academic publications (TP-A), industry publications (TP-I), publications from
university-industry collaboration (TP-AI), and author count allowed us to assess pro-
ductivity, impact, and collaboration dynamics, providing a nuanced understanding of
research entity significance and performance[21, 22].

Moreover, we employed scientific mapping, a pivotal technique in bibliometric
analysis, to portray the intricate web of relationships and connections among research
components in the influencers and tourism domain [21]. This technique, providing a
comprehensive view of the intellectual structure and knowledge domains, encompasses
methodologies like citation analysis, co-citation analysis, bibliographic coupling, co-
word analysis, and co-authorship analysis [23]. Often integrated with network analysis,
these methods yielded visually intuitive representations like maps, graphs, or clusters,
delivering invaluable insights into the structural dynamics and trends within the influ-
encers and tourism research field. Table 1 provides an overview of the dataset, outlining
the various document types included.

4 Results

4.1 Performance Analysis

This bibliometric study revealed a corpus of 196 publications, involving a total of 506
authors. Among these publications, there are journal articles (n = 129), conference
papers (n = 27), reviews (n = 1), book chapters (n = 21), full-length books (n = 3),
epistolary contributions in the form of letters (n = 3) and notes (n = 3), a singular case
of retracted work, and a complete conference report.

In this study, we embark on a chronological journey, revealing the inception of
research on mobile learning in 2005. However, the true focal point of our analysis
lies in the significant upsurge in scholarly production after 2019. This increase notably
intensified in 2022 (n= 46) and in 2023 (up to August 8, 2023) with a remarkable count
of 43 publications. These findings shed light on the evolving landscape of research on
the concept of influencers in the field of tourism over time.
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Table 1. Main information about data.

Description Results

MAIN INFORMATION ABOUT DATA

Timespan 2005:2023

Sources (Journals, Books, etc.) 124

Documents 196

Annual Growth Rate % 23,24

Document Average Age 2,54

Average citations per doc 12,31

References 1

AUTHORS

Authors 506

Authors of single-authored docs 23

In recent years, researchers’ interest in influencers and their impact on the tourism
sector has significantly escalated. This growing interest underscores the increasing
importance of influencer marketing, which has become a highly effective strategy for
enhancing the visibility of travel businesses and encouraging tourists to explore new
destinations [24, 25]. This paradigm shift reflects a strong alignment with the evolving
preferences and behaviors of modern tourists, who increasingly rely on influencer con-
tent for inspiration and travel decision-making [24]. In fact, our results illuminate the
dynamic evolution of the “influencers” concept in tourism literature.

Fig. 1. Evolution of Research Interest Over Time.
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Figure 1 provides a comprehensive overview of the research interest in the topic
during three distinct periods. Initially, from 2005 to 2018, research activity experienced
relatively slow growth, with the number of publications per year gradually increasing
from a modest 1 to a modest 10. Next, the second period, spanning from 2019 to 2020,
witnessed a moderate resurgence in interest, with the number of publications reaching
18 and 20, respectively. Finally, the most recent third period, from 2021 to 2023, saw
an extraordinary peak in interest and engagement with the topic, as evidenced by the
number of publications exceeding 40 per year. This three-phase evolution underscores
the increasing significance and dynamism of the field over time.

Figure 2 illustrates the correlation between average citation rates and the number
of publications for certain years within the study period (2005–2019). It highlights
intriguing patterns where distinct peaks in average citations are associated with vary-
ing numbers of publications. Notably, in 2005 and 2011, a single publication garnered
attention, resulting in average citations of 43 and 11, respectively. In contrast, in 2013,
three publications achieved an average of 53.33 citations, indicating a set of high-impact
research. Similarly, in 2018 and 2019, substantial averages of 33.80 and 32.45 citations,
respectively, were aligned with 18 and 19 publications, indicating an increase in research
production and its influence.

Fig. 2. Average Citations vs. Number of Publications.

Fluctuations in the average number of citations over the years are closely tied to
the publication of significant articles, especially those that occupy top positions in the
list of most-cited documents. This relationship can be illustrated by specific examples
in our dataset. In 2005, for instance, Debbie Easterling’s article emerged as one of the
most-cited documents in our corpus. Similarly, in 2013, Tom Griffin’s article stood
out as the “third most-cited document.” The publication of this influential work in the
field had a considerable impact on the average number of citations for that year [26].
In 2018, Xu Xu and Stephen Pratt’s article ranked among the top three most-cited
documents. However, 2018was alsomarked by a substantial increase in the total number
of publications [26]. Therefore, while the presence of highly-cited articles continued to
influence the average number of citations, the larger volume of publications exerted a
counter-effect. A similar trendwas observed in 2019, where the publication of significant
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articles contributed to a notable average number of citations. However, the increase in
the number of publications that year again played a role in the overall average. This
highlights the dynamic interaction between important articles that rank well in citation
lists and the total number of publications, both ofwhich collectively influence the average
number of citations in a given year, thus underscoring the complex nature of scholarly
impact and the multiple factors contributing to citation patterns in academic research.

Figure 3 provides an overview of key academic sources that have significantly con-
tributed to the discourse on influencers and tourism.Notably, “Current Issues inTourism”
emerges as the predominant contributor with 15 related publications. Close behind is
“Sustainability (Switzerland)” with 9 articles, followed by “Springer Proceedings in
Business and Economics” with 8 publications. Several other journals have also played
substantial roles in advancing research in this domain, including “Journal of Travel
Research” and “Smart Innovation, Systems and Technologies,” both with 5 publica-
tions. Furthermore, “Developments in Marketing Science: Proceedings of the Academy
of Marketing Science,” “Journal of Hospitality and Tourism Management,” and “Inter-
national Journal of Contemporary Hospitality Management” each published 4 articles.
These diverse sources collectively reflect the interdisciplinary nature of influencers and
tourism research, underscoring the growing academic and industry interest in this field.

Fig. 3. Most relevant sources.

4.2 Science Mapping

Certainly, the mention of “NA NA” in Figure 4 as the most prolific author with 8 publi-
cations likely indicates that these publications are conference papers rather than journal
articles or other types of scholarly works. This is a common practice in bibliometric anal-
yses, where the author’s names are anonymized or represented by placeholders like “NA
NA” when the specific author information is not available or not disclosed, especially
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in the case of conference papers. So, in this context, “NA NA” is a representation of one
or more authors who have contributed a significant number of conference papers to the
field of influencers and tourism. Remarkably, all of these contributions take the form of
conference papers, underscoring a significant presence in academic conferences dedi-
cated to this topic. Following closely are authors such as C. Francalanci and A. Hussain,
each with 4 publications, who have played pivotal roles in advancing the discourse on
influencers and their impact on the tourism industry. Additionally, prominent researchers
like U. Gretzel, P. Kumar, and AS Aloudat have each contributed to three publications,
demonstrating their ongoing commitment to this rapidly evolving field of study. Col-
lectively, these leading authors have significantly influenced the academic landscape of
influencers and tourism, providing diverse perspectives and insights through a range of
publication types, thus promoting an interdisciplinary and multidimensional approach
to this dynamic field.

Fig. 4. Leading authors.

Figure 5 reveals themost frequent keywords in the field of research on influencers and
tourism, providing valuable insights into the primary areas of interest in this domain.
At the forefront are the words “social media” and “tourism,” highlighting the central
role of digital platforms in the context of the tourism industry. The term “marketing”
closely follows, underscoring the crucial role played by influencer marketing in promot-
ing tourist destinations. Additionally, keywords such as “perception,” “tourist behavior,”
and “decision-making” emphasize the intricate exploration of tourist preferences and
decision-making processes. In particular, the presence of terms like “China” and “Covid-
19” underscores the significant impact of global events on this dynamicfield. In summary,
these keywords collectively encompass the diverse facets and multidisciplinary nature
of research on influencers and tourism.
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Our thematic analysis of documents published in the field of influencers and tourism
reveals a diverse range of key themes. Figure 6 provides an overview of these founda-
tional themes that form the basis of research, encompassing concepts such as “tourism,”
“influencer,” “influencer marketing,” “Instagram,” “social media,” “influencers,” and the
evolving impact of “Covid-19.” These themes serve as cornerstones upon which much
of the discourse rests. Within this thematic framework, certain driving themes have
gained prominence, shaping the course of research. In particular, “destination image”
and “digital influencers” emerge as dynamic drivers, reflecting their essential roles in
contemporary tourism dynamics. Concurrently, several niche themes have carved out a
place, adding depth and specificity to discussions. Themes such as “digital marketing,”
“netnography,” “China,” and “social media influencers” correspond to specialized areas
of interest and research. In this evolving context, the analysis identifies themes that are
either on the rise or declining. “Social media influencers” appear as a burgeoning area
of interest, reflecting the increasing importance of this subset within the broader con-
text of influencers and tourism. This thematic mapping illustrates the multiple facets of
research on influencers and tourism, with different themes intersecting and evolving,
thereby enriching our understanding of this dynamic field.

Fig. 5. The most frequent keywords.

5 Discussion

This article offers a comprehensive overview that meticulously traces the trajectory of
research on the theme connecting influencers and tourism. It is a journey through time
that reveals a fascinating narrative of the evolution of this field. What is clear is the
remarkable growth and profound transformation that have characterized this subject
over the years. This metamorphosis speaks volumes about the increasing importance of
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Fig. 6. Thematic map.

influencers in the broader context of the tourism industry. The concept of influencers
in the tourism domain has undeniably evolved over time, tracing a fascinating path in
the existing literature. Initially, influencers were seen as sources of credibility and con-
veyors of persuasive messages to their followers, especially on social media platforms
like Instagram [27]. However, with the unprecedented rise of the Internet and social
media, influencers gradually transformed into a formidable force, exerting their influ-
ence in various sectors, including the ever-evolving landscape of tourism [28, 29]. It’s
increasingly evident that influencers possess the unique ability to influence consumer
attitudes, extending their influence even to critical areas such as sustainable tourism
development. Among these influential figures, influencers in the tourism sector have
proven to be particularly significant, wielding considerable power in promoting local
travel and captivating audiences with engaging content that encompasses landscapes,
artistic treasures, and immersive nature experiences [30].

The data presented in Figure 1 reveals three distinct periods in the evolution of annual
research production. From2005 to 2018, research in the field exhibited slowgrowth,with
the number of publications per year gradually increasing from1 to 10. This phasemarked
the initial exploration of the connection between influencers and tourism, often seen as a
startup period. However, a significant turning point came in 2019, indicating the second
period, characterized by a surge in interest. The number of publications skyrocketed,
reaching 18 and 20 in 2019 and 2020, respectively, due to the growing recognition of
influencer marketing’s potential in the tourism sector. The most recent period, spanning
from 2021 to 2023, saw a substantial increase in interest, with over 40 publications per
year. This exponential growth underscores the field’s dynamism and ongoing relevance.

Furthermore, thematic analysis reveals the dynamic and adaptive nature of research
in the influencers and tourism field. Researchers have responded to global events like
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the Covid-19 pandemic, delved into fundamental questions regarding destination mar-
keting and tourist behavior, explored innovative research methodologies like netnogra-
phy, and shed light on specific subsets of influencers, especially those operating in the
realm of social media. These collective efforts have enriched the body of knowledge
and facilitated a more comprehensive understanding of influencers’ role in the tourism
landscape and the complex dynamics involved. While “core” and “driver” themes have
persisted, emphasizing the role of influencers in shaping tourist choices and effective
marketing, “emerging” and “niche” themes like “netnography” and “social media influ-
encer” demonstrate the field’s adaptability and exploration of new methodologies to
comprehend online communities and the unique influence of social media influencers.
Collectively, these findings underscore the dynamic and responsive nature of research
in the influencers and tourism field, addressing contemporary challenges, fundamen-
tal questions, and emerging trends, enriching the field’s knowledge. In conclusion, this
comprehensive exploration of influencer marketing in tourism reveals a dynamic field
that has evolved significantly over the years. It highlights the growing influence of
influencers in shaping the tourism industry and emphasizes the need for adaptable mar-
keting strategies. Furthermore, it underscores the interdisciplinary nature of research in
this domain, encouraging collaboration among researchers from diverse backgrounds.
While the study provides valuable insights, it also acknowledges its limitations, primar-
ily its temporal scope and reliance on quantitative methods. Future research directions
include investigating recent developments, cross-cultural analyses, and ethical consid-
erations. Understanding the impact of influencer marketing and integrating emerging
technologies in tourism campaigns will be essential in shaping the industry’s future.

5.1 Future Research Lines and Limitations of the Study

Exploring post-2023 developments in influencer marketing is crucial for adapting to
changing consumer behaviors and global events. Cross-cultural analyses assess how cul-
tural factors influence influencer marketing effectiveness. Investigating tangible impacts
through empirical studies provides insights, and ethical considerations, such as trans-
parent and responsible influencer tourism promotion, gain significance. Examining how
influencer content shapes consumer travel decisions offers research opportunities. This
study has implications for stakeholders, emphasizing evolving trends and the need for
adaptable strategies in the tourism sector. It informs strategies for destinations, travel
companies, and influencers, fostering innovative approaches in this dynamic field.
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Abstract. Online reviews play a crucial role in shaping consumer decisions, par-
ticularly in the hospitality industry where the intangibility of services creates
uncertainty. The lack of a standardized approach to measure the quality of hotels
based on online reviews poses challenges for consumers and businesses alike.
In the past, there have been various attempts to create a global index of average
accommodation scores. However, all of them presented serious deficiencies in
terms of transparency and level of dissemination, failing to achieve the expected
success. To address these challenges, the study proposes the establishment of a
rational reputation standard for accommodation services through online reviews.
ADelphimethod is proposed to seek consensus among academic experts and hotel
managers, aiming to prioritize criteria for creating a transparent algorithm and a
reliable global index for comparing accommodation establishments. The proposed
rational reputation standard aims to empower consumers, allowing them to make
informed decisions, while benefiting the hospitality industry by promoting trans-
parency and credibility, as well as to allow public authorities with knowledge to
establish a quality standard based on online reviews.

Keywords: Online reviews · transparency · hotel standards · criteria · index

1 Introduction

The intangibility of services creates uncertainty and insecurity for consumers, so they
seek to obtain supplementary information to that provided by service suppliers, which
helps to reduce that uncertainty. Tourism services have found in this ecosystem of online
reviews an ideal environment for their development [1].

Travel-related platforms such as TripAdvisor or Online Travel Agencies such as
Booking.com have become an indispensable source of information where most users
consult them before booking a hotel. In fact, many tourists are unwilling to make a
lodging reservation if there are no online reviews [2].

Online Travel Reviews (OTR), defined as “narratives, opinions, pictures, and ratings
posted on travel related websites” [3], determine the level of quality perceived by poten-
tial customers. There are studies in the hotel sector that have been able to measure how
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variations in the ratings of accommodations have effects on the levels of occupancy and
prices of hotels [1].

Nevertheless, the use and analysis of this information is not without certain com-
plexity for various reasons: each platform collects and displays information differently,
they use different scoring scales, they use different adjectives to arbitrarily, they delete
the oldest reviews or not, or even, what is the representativeness of visitors that write
reviews, cultural differences are observed [1, 2, 4].

There is not a single standard to measure the quality of a hotel based on online
reviews, and there is also a problem of lack of transparency in the algorithm used to
calculate the average score on some platforms.

Well-known websites such as Kayak or Trivago provide a global accommodation
score based on a kind of arithmetic mean of scores from various websites, while private
companies offer similar global indices to their clients (Reviewpro, Olery, etc.). However,
it is important to note that the calculation method for this overall score is not disclosed
to the public (referred to as a secret algorithm). As a result, different platforms yield
divergent global scores, all with the purported goal of providing an accurate and reliable
global index [1].Moreover, various national and international organizations have decided
to address the challenges posed by the topic: Norway and Switzerland documented
models of guest review integration into hotel classification, and regions of the United
Arab Emirates, Germany and Australia tried to integrate online scores in their traditional
stars system [5]. However, only the system implemented in Australia (with a global
score calculated using a "secret algorithm" from a private company) is currently still in
operation.

In 2014, reports from the United Nations World Tourism Organization [5] and the
European Commission were published, offering a general vision and analysis of what
was considered amatter of great importance to the sector [6]. Eachof them focusedonone
of the aspects of debate around this phenomenon. Likewise, the European Commission
has included specific references to online reviews in its Directive on Unfair Commercial
Practices [7], while the ISO-20488 standard on online reviews was created in 2018 [8].

The aim of this study is to determine which reviews and which systems should be
considered for the calculation of a future reliable global index that allows consumers,
professionals and public bodies to compare accommodation establishments in a reliable
way.

2 Methodology

For our research, a Delphi method is proposed as it allows to obtain reliable consensus
from a group of experts, particularly in the context of problem-solving [9] with experts
on accommodation online reviews from the academia, consultants, and hotel managers.

3 Results

It is expected to reach a consensus among academic experts, consultants and hotel man-
agers consulted to determine which criteria to use when creating a transparent algorithm
or global index to establish an overall accommodation score from online reviews. They
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will be asked about a series of specific issues, which will be decisive in the calculation
of the algorithm.

3.1 Criteria for Scales Homogenization

Travel review sites use different rating scales. While TripAdvisor uses a rating of 1–
5, others use a 10-point scale, or different scoring systems (e.g., HolidayCheck, 1–6,
Agoda 2–10), that bring in ratings discrepancies among platforms as the design of the
scale could influence the final score [4, 10]. Which scale should be used? And how the
homogenization should be implemented?

3.2 Reviews Oldness

There are platforms such as Expedia and Booking.com that delete the reviews after
three years since they were written, although they keep them longer if the hotel has few
reviews. Google and TripAdvisor do not delete the old reviews, except on TripAdvisor
that allows a business to remove all the past reviews only if they implemented structural
changes such as new management, or total renovation of the lobby [11]. A decision
should be made regarding the age of the reviews taken into consideration to calculate
the global score.

3.3 Verified Reviews

There is a difference between platforms that only allow verified authors to write reviews
through the reservation they have made and those in which anyone can write a review.
Should we allow not verified reviews? What weight should each platform have to
establish a global index?

3.4 Writing Reviews System

The way in which users fill out their experience is also significant, as are the changes in
the platforms themselves over time. In this sense, TripAdvisor requests a general score
first, followed by the title and contents of the review and, at the end, a rating for specific
facets of the service (e.g., service, location, rooms, cleanliness, sleep quality). Instead,
other platforms do not ask for a global rating, but request users to value several facets
(e.g., cleanliness, comfort, facilities, staff, value for money, location) and then create a
global score with the arithmetic average of these facets. Should we consider the global
scores obtained by different systems in an equivalent way?

3.5 Reviews with Score, Text, or Image

There are platforms that allow users to publish a review indicating only the numerical
score, while others force consumers to write a minimum of characters to publish it. In
addition, some allow to publish images and videos together with the review. Should all
reviews have the same weight? Or those that do not have a minimum of explanation,
should they be given less weight? And to those who also provide images, should they
be given more weight?
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3.6 Minimum Reviews

Some platforms do not publish the average score of an accommodation establishment
until it has achieved a minimum number of reviews, such as Booking.com, which only
considers publishing the score if there are 5 reviews, but other platforms publish the
average score from the first review. Should aminimum number of reviews be considered,
equivalent to aminimumsample in a survey, to consider it appropriate to assign an overall
score to a hotel?

3.7 Admitted Platforms to Calculate the Global Index

Not all platforms are used in the same way in different parts of the world, nor do they all
have the same number of reviews or the same popularity. Some platforms should weight
more than others? Do they have to have a minimum number of reviews to be able to enter
in the global index? Should they be regional index worldwide? Should they be platforms
used worldwide? Platforms must comply with legal systems, but what legislation (ISO-
20488)? is it feasible? Should a series of objective parameters be established for websites
to be accepted?

3.8 Reviewer Experience

There are users who have seniority and experience in writing reviews online. Should
reviews from these reviewers carry more weight than reviews from new users? Should
reviews from users who have only written one review on a website be accepted? Would
it eliminate some of the potential fraud of writing fake reviews on platforms where the
user is not verified?

3.9 Void Reviews and Reviewers

Sometimes there are organized attacks or inclusion of mass reviews that should be
invalidated, in addition there are also reviewers suspected of attacking businesses or
helping to increase reputation by buying reviews. Should all reviews from suspicious
reviewers be invalidated? Do mass review entries have to be canceled?

4 Conclusions

In recent years, the traditional system of hotel stars has been surpassed by the scores
of online reviews, despite the relative trust that many users have in online reviews [12].
Different organizations have suggested or promoted the implementation of a global score
based on the reviews that would complement or replace the traditional star system. But
this cannot be done using a "secret algorithm" that nobody knows which reviews include
or the overall weight of each review or website.

The initial approach of our research involves making a series of decisions that lead
to the creation of a global index that is perceived as fair, credible, transparent and useful
for the accommodation sector. After this first step, an algorithm could be created, this
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time totally transparent, which could be applied to any accommodation in the world,
even being established as a quality standard by public bodies, at the same level as the
hotel star system.

Future research should focus on studying the level of acceptance that the algorithm,
designed based on this study, could have within the sector. Similar investigations could
also be implemented for other tourist services, such as restaurants, which also have a
great dependence on online reviews, without there being a global index implemented
either.
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Abstract. Nowadays, video-sharing social media platforms have become essen-
tial sources of information for tourists. In line with this trend, many destination
marketing organizations (DMOs) formulate marketing strategies utilizing video-
sharing platforms. Nevertheless, despite the extensive research on the impacts of
advertising video exposure, there is a notable absence of studies that delve into the
influence of user-generated content on the cognitive effect of potential tourists on
destinations. To address this gap, this study aims to identify the cognitive effects
based on the presence of comments (vs. absent) and different positive comment
types (absent vs. opinion vs. impression vs. compliment comments) through a
field experiment design. We found that the cognitive effect of YouTube videos
is higher when positive comments are available. Further, impression comments
had a more significant cognitive effect than the other comment types. Building
upon our research findings, we propose strategies for utilizing video social media
platforms from the perspective of tourism destination marketers.

Keywords: YouTube Video · Tourism Destination Marketing · User Generated
Content · Advertising Effectiveness

1 Introduction

Many destination marketing organizations (DMOs) are actively using a video-sharing
social media platform, especially YouTube, as an advertising channel. The surveys
regarding DMOs’ usage of budgets showed that most DMOs kept increasing their bud-
get for social media advertising from a few years ago [1]. With its increasing role in
influencing tourists’ choice of destination, developing an advertising strategy tailored to
YouTube has become the spotlight for DMOs worldwide. One of the unique features of
a video-sharing social media platform, which marketers have to consider for developing
the platform-specific strategy, is the availability of others’ opinions [2]. The users of
a video-sharing platform can express their opinions about a certain video by leaving
comments, and the comments are shown to others. YouTube users tend to consume a
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video together with its comments by considering the comments as another part of the
video.

It is important for DMOs to understand how the comments of a video-sharing social
media platform affect viewers’ perception of a video and the video’s subject because
it helps them develop platform-specific strategies [3]. Specifically, it can help DMOs
realize the importance of managing comments on their content on a video-sharing social
media platform and further specify how to do the management [4]. However, the effects
of comments on a video-sharing social media platform on viewers’ perception of a video
and the video’s subject have been scarcely discussed.

To respond this research call, this research aims to examine the effects of comments
of a video-sharing social media platform on tourists’ perception toward a video and
a featured destination in the video. We examine the cognitive effect (i.e., increasing
consumers’ awareness or knowledge about a video and a featured product) of different
types of comments. Targeting the most popular video-sharing social media platform
(i.e., YouTube), we adopt a filed-experiment approach. This research contributes to
the literature on destination advertising by explaining how tourists process video and
comment on the platform, providing insights from a destination marketing perspective.

2 Literature Review and Hypothesis Development

2.1 The Cognitive Effect of DMO’s YouTube Video: Presence of Comments

Previous studies found that the cognitive effect of an advertising post on a social media
platformcould be enhanced through its comments. Targeting a news-sharing socialmedia
platform, Witteman et al. [5] showed that while the post about home birth increased the
readers’ knowledge about the post and its topic, the level of increase became greater
as the number of comments increased. Kim et al. [6] focused on the Facebook post
promoting the flu vaccine and found that the post’s positive impact on viewers’ attention
to the vaccine became stronger when positive comments were present. Schäfer et al. [7]
investigated individuals’ interest in a social issue (i.e., Diselgate) driven by Facebook
posts and found that their interest further increased when comments were available.
Based on these findings, we hypothesize the cognitive effect of comments to be present
in a video-sharing social media platform. Thus, we propose the following hypothesis:

H1. The cognitive effect of DMOs’ YouTube video is higher when positive comments
are available than when not available.

H1a. The extent to which tourists become aware of the video is greater when the
video is shown together with positive comments than when only the video is shown.

H1b. The extent to which tourists become aware of the featured destination is greater
when the video is shown together with positive comments than when only the video is
shown.

2.2 The Cognitive Effect of DMO’s YouTube Video: Type of Comments

We also hypothesize the cognitive effect of comments to be contingent on their content
type. According to Madden et al. [8], the positive comments available on YouTube
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can be classified by their content, such as those expressing positive sentiment, those
expressing personal views on a video or topic, those complimenting a video creator,
etc. We expect that DMOs’ YouTube videos, including specific content types of positive
comments, would have a higher cognitive effect than those including other types of
positive comments. Thus, we hypothesized as follows:

H2. The cognitive effect of positive comments varies by their content type.
H2a. A specific content type of positive comment is more effective in increasing

tourists’ awareness of the video than other types.
H2b. A specific content type of positive comment is more effective in increasing

tourists’ awareness of the featured destination than other types.

3 Methodology

We utilized a YouTube video titled “Feel the Rhythm of Korea with BTS – DAEJEON
ROCK N ROLL,” created by the Korea Tourism Organization (KTO), as a stimulus. We
collected comments written until April 30, 2023, for the relevant video and utilized them
for the development of stimuli.Wemanually categorized the crawled comments in terms
of positivity and content type based on the YouTube comment categorization scheme
developed by Madden et al. [8] 200 Chinese undergraduate students from Kyung Hee
University participated voluntarily, and after removing invalid cases, 161 cases were
used for analysis. The participants were randomly assigned to one out of the four condi-
tions (without comments vs. with opinion vs. with impression vs. with compliment). A
brand recognition test is designed for measuring consumers’ awareness toward an adver-
tisement and a destination. As for a video, we asked participants 1) to choose the genre
of background music among several options (In the video, a specific genre of music was
played and emphasized in the title) and 2) to indicate a specific scene was in the video
(Was the following scene in the video?). As for a destination, we asked participants 1) to
choose the name of featured city among several options (Please choose the name of the
city featured in the video among the following options) and 2) to indicate the correctness
of spelling of the name (Is “Daegoen” the correct spelling for the name of the city fea-
tured in the video?). Since the second questionwas asked four times by showing different
spelling, the correction rate was coded. All the measurements appeared to participants
with delay through some distraction tasks (e.g., a list of short quizzes) because it could
clear their short-term memory and, thus, measure their recognition more effectively.

4 Results

With the participants’ responses to the first question about a video (In the video, a spe-
cific genre of music was played and emphasized in the title; Jazz/Blues/HipHop/Rock
N Roll/Country), we conducted independent proportions test to compare the proportion
of the participants with a correct answer across two conditions: ‘video without posi-
tive comments’ vs. ‘video with positive comments.’ The percentage of the ‘video with
positive comments’ was more than twice higher than that of the ‘video without positive
comments’ and the difference in proportions was significant across different test types
(Z = 3.03, p < 0.01 in a Hauck-Anderson test; Z = 3.00, p < 0.01 in a Wald test).
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Thus, H1a was supported. The same analysis was repeated with the first question about
a destination (Is “Daegoen” the correct spelling for the name of the city featured in the
video? Yes/No). Different from the awareness of a video, the difference in proportions
was not significant: the percentage of the ‘video with positive comments’ = 76.1% and
that of the ‘video without positive comments’= 75.0% (Z = 0.00, p = 0.50 in a Hauck-
Anderson test; Z = 0.14, p = 0.88 in a Wald test) (see Fig. 1). H1b was not supported.
In conclusion, H1 was partially supported.
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Fig. 1. Independent proportions test

With the participants’ responses to the group of second questions about a video
(Was the following scene in the video? Yes/No X 7 times with different scenes), we
conducted one-way ANOVA to compare the correction rate across four conditions. The
results showed a significant difference between the four conditions (F (3, 157)= 4.174,
p < 0.01). Specifically, the correction rate of ‘video with impression comments’ was
significantly higher than the other three conditions (Mimpression = 79.6, SD = 19.9 vs.
Mnone= 67.8, SD= 19.3;Mopinion= 64.5, SD= 16.4;Mtribute= 70.5, SD= 20.1). Thus,
H2a was supported. The same analysis was repeated with the group of second question
about a destination (Is "Daegoen" the correct spelling for the name of the city featured
in the video? Yes/No X 4 times with different spelling). According to the results, no
significant difference was found across the conditions (F (3, 157) = 0.137, p = 0.938).
H2b was not supported. Therefore, H2 was partially supported.

5 Conclusion

This preliminary study examined the cognitive effects of DMOs-provided YouTube
videos and user-generated content on potential tourists. We offer both practical and
academic implications. Firstly, while existing literature separates studies on YouTube
videos or user-generated content, this study stands out by comparing the cognitive effec-
tiveness of YouTube videos by considering the presence of comments and the types of
comments. Indeed, these results are expected to provide DMOs with guidelines for man-
aging comments to enhance destination advertising effectiveness. However, this study
has limitations and future challenges. Initially, the participants in the preliminary study
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were limited to Chinese international students. In future research, it is necessary to
compare effectiveness based on nationality or cultural dimensions and to investigate
disparities in the impact of comments on video platforms other than YouTube. Further-
more, in future research, we anticipate that comparing elements that can impact users’
emotional arousal, such as visual and audio components, apart from the effectiveness of
comments, will provide valuable insights to tourism marketers and DMOs [9, 10].
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Exploring the Impact of Music in Short-Form
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Abstract. The popularity of short-form video platforms and content creation
tools has grown significantly in recent years, leading to increased consumption of
travel-related visual content. A growing number of potential tourists are actively
engaging with short-form travel videos (STVs).While previous studies have high-
lighted the importance of music in STVs, the research mechanisms and frame-
works to investigate its impact remain unclear. Therefore, this study develops a
research model based on resonance theory and the Stimulus-Organism-Response
(SOR) model, aiming to investigate the influence of music congruity with vari-
ous video elements (e.g., tempo, copywriting, style, destination attributes) within
STVs presented on social media. Through a scenario-based experiment, this study
attempts to confirm the role of music and video aesthetics as key factors in evoking
emotional resonance and shaping users’ behaviour. The findings could also sug-
gest that emotional resonance could directly influence users’ sharing intentions
and impulsive travel intentions. These findings are expected to provide valuable
insights for destination marketers and travel content creators.

Keywords: Short-Form Travel Videos (STVs) ·Music Congruity · Video
Aesthetics · Emotional Resonance

1 Introduction

In recent years, the importance of short-form travel videos (STVs) in destination mar-
keting has been widely acknowledged [1]. These videos offer engaging and immersive
travel experiences that can quickly evoke emotional responses in potential tourists, such
as inspiration, memories and a desire to travel [2, 3]. STVs have become an integral part
of the tourist experience and have a significant influence on tourists’ decision-making
processes [2, 4]. In China, one of the world’s largest tourism source markets, 407 million
users are interested in travelling on the Douyin, the Chinese version of TikTok [5]. More
and more tourists are using short videos to share their travel experiences, seeking both
social expression and emotional satisfaction [1, 2].

While many previous studies have focused on visual reference cues in STVs (e.g.,
[3]), the important role of music as an auditory reference cue has not been sufficiently
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emphasised. As noted by Aufderheide [4], music can create an immersive environment,
evoking experiences and emotions that drive purchase intentions and foster a sense of
belonging. Recognised as a powerful sensory cue and environmental stimulus [6], music
could act as a crucial bridge between the communication in short-form video content
and the emotional engagement of the viewer. Specifically, the congruity between music
and the elements in STVs, such as destination attributes and video types, may strongly
influence video aesthetics and shape tourists’ perceptions of destination-related emotions
[2]. A classic example is the travel challenge hashtag ‘#fallingtrend’ on the TikTok.
User-generated 15-s STVs, precisely synchronised to the beat of Taylor Swift’s song
‘Love Story’, motivated a significant number of potential tourists to spontaneously visit
destinations and create travel-related content. However, the exact mechanism of music
in STVs remains unclear at present. Considering the above, this study constructs a
research model based on SOR theory and emotional resonance through a scenario-based
experiment, aiming to address the following research questions:

RQ1: Does music congruity affect tourists’ perception of the audiovisual environ-
ment (music cognition, video aesthetics) in virtual space?

RQ2: How do video aesthetics and music cognition evoke emotional resonance and
influence the travel decision-making process of potential tourists?

2 Literature Review

2.1 The Audiovisual Environment in Short-Form Travel Videos

Mehrabian and Russell [7] introduced an influential theoretical framework known as the
Stimulus-Organism-Response (SOR) model. This theory proposes that environmental
stimuli can affect an individual’s behaviour by influencing their emotional state. In the
field of tourism, it has become an essential framework for researchers seeking to under-
stand tourists’ behaviour and emotions [6]. Although previous studies have recognised
that stimuli in STVs include more than visual aesthetics, such as music-induced sensory
experiences [3], and have confirmed the relationship between these stimuli and potential
tourists’ emotions, there is still a lack of quantitative studies investigating the relation-
ship between the audiovisual environment in STVs and potential tourists’ behavioural
intentions. Furthermore, the interaction and impact of two key environmental factors,
music [6, 8] and video aesthetics [3], in STVs remain unclear.

To address this research gap, this study conceptualises the audiovisual environment
in short videos as ‘Stimulus (S)’, considers emotions as ‘Organism (O)’, and examines
tourists’ sharing intentions and impulsive travel intentions as ‘Response (R)’.

2.2 Music Congruity

Music congruity is a complex and multidimensional concept. In the fields of psychology
and marketing, many studies highlight the powerful emotional impact of music [e.g.,
9, 10]. Specifically, the congruity between music and visual advertising could strongly
influence positive emotional responses and attitudes towards the advertising [9]. Addi-
tionally, Baumgartner et al. [11] first used neuropsychological techniques to confirm that
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emotionally congruentmusical excerpts significantly enhanced the emotional experience
induced by visual stimuli. While the definition of music congruity may vary depending
on the above research context, its practical value in tourism has been confirmed by its
application in retail and offline tourism marketing [6, 8].

In recent years, tourists’ travel content preferences have shifted towards virtual
tourism on social media and digital audiovisual travel-related content [12]. This change
in the habits of tourists has highlighted the importance of congruity between music and
visual elements in videos [13]. In the context of tourism, Fang et al. [3] argues that
it is essential to achieve a coordinated audiovisual experience. STVs can effectively
evoke emotional responses in viewers, such as feelings of inspiration, only when there
is optimal coordination. To achieve coordinated audiovisual experience in STVs, music
may need to be coordinated with aesthetic design components such as copywriting,
animation, and rhythm [3]. Therefore, in this study, music congruity is defined as the
congruence between music and various video elements, including copywriting, video
graphics, post-editing, and so on. Furthermore, while Raja et al. [8] introduced a concep-
tual framework for understanding the impact of music congruity on tourists’ emotional
resonance, further exploration of the mechanisms and quantitative models is needed.

2.3 Emotional Resonance and Behaviour Intentions

Previous studies have highlighted the critical role of emotional resonance in STVs for
effective destination marketing [2]. Therefore, this study argues that emotions evoked
by the audiovisual environment of STVs, as the key component of the ‘environment-
emotion-behaviour’ pathway, are a necessary driver for the success of destinationmarket-
ing campaigns. However, measuring emotional responses in STVs is challenging. This
is due to the complex virtual audiovisual environment on social media platforms and the
variety of video content available [14]. These factors may limit the effectiveness of tra-
ditional measures, such as the PAD scale, in accurately assessing the impact of emotions
on STV users. To address this issue, Cheng et al. [2] investigated four main emotional
resonance related factors (entertainment, inspiration, escapism, and self-congruence) in
the context of STVs.Meanwhile, Cheng et al. [2] also confirmed the relationship between
emotional resonance and engagement of STV users. However, Cheng et al. [2] did not
consider the impact of music in STVs and did not use a scenario-based experiment.
Furthermore, previous studies suggest that tourists’ moods or emotional states influence
their impulsive travel intentions [15] and sharing intentions [16].

Based on the above, Fig. 1 shows our research framework.

3 Proposed Methodology

The offline pilot and main surveys will be conducted in China, Japan and South Korea
in October 2023. These countries were chosen because they are recognised by the
UNWTO as major international tourist source countries. They also have rich cultural
music resources and many short video users, making them ideal for our research design.

Due to the subjective nature of music congruity, and to minimise potential bias
arising from participants’ cultural backgrounds and inherent perceptions, firstly, we
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will employ convenience sampling and multigroup analysis (MGA). Our goal is to
recruit 600 short video users (200 from each country) with travel experience, excluding
those who have visited the destinations in sample videos. Secondly, we introduce music
familiarity and demographic variables as control variables, according to Hadinejad et al.
[10]. Thirdly, in terms of producing and selecting sample videos, wewill collaboratewith
professional video production companies. Participants will be asked to watch 3 sample
videos, each featuring a different themed tourist attraction. Each video will be paired
with two types of background music: one congruent with the elements of the video,
and another deliberately incongruent choice. This procedure serves as an experimental
manipulation of music congruity.

To validate ourmusic congruitymanipulations, wewill conductmanipulation checks
focusing on two key aspects. First, we will measure participants’ awareness of the music
changes in the sample videos using music perception measures [6]. Second, participants
will rate the appropriateness of the background music by considering elements such as
video tempo, visual style, copywriting, and destination attributes.

Measurement items were developed from existing literature using a seven-point
Likert scale (1= strongly disagree; 7= strongly agree). Themeasurement and structural
models will be evaluated via Mplus or SmartPLS (version 4.0.8.7).

Fig. 1. Research Model.

4 Expected Results and Potential Implications

This study can examine the impact of multisensory congruity in online virtual envi-
ronments, specifically how congruity between music and various video elements (e.g.,
tempo, copywriting, style, destination attributes) influences the emotional resonance and
behavioural intentions of potential tourists. This research could provide valuable insights
for marketers and content creators by focusing on the following key findings.

First, music congruity and incongruity may have opposite effects on the constitu-
tive elements of the audiovisual environment (video aesthetics and music cognition) of
STVs. Specifically, higher levels of congruity lead to increased stimulation perceived
by users when interacting with the music and video content. These findings are consis-
tent with previous studies [e.g., 9, 10] and could demonstrate the effectiveness of using
scenario-based experiments, thereby extending the music congruity in the context of
STVs. Marketers should consider the strategic use of music in STVs. For example, it is
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crucial to fine-tune the congruity between various video elements andmusic through test
broadcasts prior to the formal release of STVs. Second, the emotional resonance evoked
by the audiovisual stimuli in virtual environments could have a mediating effect. This
is consistent with the SOR theory’s proposition of an ‘environment-emotion-behaviour’
framework. Third, music and video are key factors in evoking emotional resonance and
user behaviour, with emotional resonance directly influencing users’ sharing intentions
and impulsive travel intentions. Furthermore, marketers may need to consider factors
such as nationality, cultural background and music familiarity when developing precise
marketing strategies for different demographics.
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Özçelik, Şuayb Talha 259

P
Perkumiené, Dalia 421
Pesonen, Juho 67
Pezenka, Ilona 43
Pijls, Ruth 272
Prodinger, Barbara 128

Q
Quarshie, Benjamin 115, 385

R
Rachmat Chrismanto, Antonius 385
Regitz, Dominic 373
Ricci, Francesco 3

S
Safaa, Larbi 421
Santoso, Halim Budi 115, 385
Sayıcı, Tunga 259
Schegg, Roland 195, 247
Schmidt, Alexander Lennart 140
Shang, Kaiti 175, 317
Shin, Seunghun 440
Stepchenkova, Svetlana 29, 55
Stienmetz, Jason 278
Stüben, Jannina Maleika 287
Surkic, Veronika 398

T
Talebi, Mahsa 87, 100
Ten Tije, Sanne 272
Thiel-Ellul, Daniela 61
Tuomi, Aarni 228

U
Uhl, Jakob C 128
Ukpabi, Dandison 115, 385

V
Volchek, Katerina 365

W
Wang, Jyun-Cheng 115
Weismayer, Christian 43
Wong, IpKin Anthony 183

Y
Yang, Jing 55
Yi, Kun 325, 339
Yılmaz, Semih 35, 171
Yöndem, Meltem Turhan 259

Z
Zhou, Han 446
Zhu, Kaige 446


	 Foreword
	 Preface 2024
	 Organization
	 ENTER24 Acknowledgements
	 Contents
	 Editors’ Bios
	AI for Future Tourism and Hospitality
	Preference Management in a Single User Group Recommender System
	1 Introduction
	2 Related Work and Research Gaps
	3 MyFoodGRS Interaction Design
	4 Recommendation and Interaction Management
	4.1 Recommendations Ranking
	4.2 Reconstructing Group Members Preferences
	4.3 Dealing with Incompatible Preferences

	5 Methodology
	6 Results
	7 Conclusion and Future Work
	References

	How Distinct and Aligned with UGC is European Capitals’ DMO Branding on Instagram?
	1 Introduction
	2 State of the Art
	3 Visual Destination Brand
	4 Experiment
	5 Results and Interpretation
	6 Conclusions
	References

	Automated Topic Analysis with Large Language Models
	1 Introduction
	2 Data and Methodology
	3 Results
	4 Discussion
	References

	AI-Generated Future: What Awaits Tourism and Hospitality with AI-Based Deep Learning Technologies?
	1 Background
	2 Purpose of the Study
	3 Review of AI-Based Technologies and Application Areas
	4 Conclusion and Future Implications
	References

	Innovations in Destination Marketing and Management
	Cross-Cultural Differences in Emotional Response to Destination Commercials
	1 Introduction
	2 Literature Review
	2.1 Cultural Aspects in Tourism Destination Promotion

	3 Data Collection and Pre-processing
	4 Methodology
	4.1 Smoothing
	4.2 Normalization
	4.3 Group Means
	4.4 (Cumulative) Differences and Ratio
	4.5 Time Series Clustering
	4.6 Dynamic Time Warping (DTW)

	5 Results
	5.1 Valence – Whole Commercial
	5.2 Basic Emotions – Selected Sequence

	6 Discussion
	References

	Authentication of SMIs by Culturally Different Audiences: Investigation with Chat GPT-3 Prompt Engineering
	1 Introduction
	2 Study Background
	3 Method
	4 Results
	References

	Varying Roles of Destination Management Organizations in the Digital Business Ecosystem of Tourist Destinations
	1 Introduction
	2 Theoretical Framework
	2.1 DMOs Within the Digital Business Ecosystem
	2.2 Interorganizational Hyperlink Networks

	3 Methodology
	4 Results
	5 Conclusions
	References

	Does More Data Create Better Strategies for Destinations?
	1 Introduction
	2 Research Problem
	3 Methodology
	4 The Results
	5 Conclusions
	References

	Emerging Technologies in Tourism Education
	Can ChatGPT Inspire Me? Evaluate Students’ Questioning Techniques on AI Tool for Overcoming Fixation
	1 Introduction
	2 Theoretical Background
	2.1 Idea Generation and Fixation
	2.2 Fixation and Questioning
	2.3 Narrative Approach for Fixation
	2.4 Creative Self Concept and Creativity

	3 Methodology
	3.1 Experiment and Questionnaire Design
	3.2 Question Guide Design
	3.3 Data Collection
	3.4 Data Analysis

	4 Findings and Discussions
	4.1 Questioning ChatGPT
	4.2 Perceived Usefulness of Idea Inspiration Tools
	4.3 The Proposed Creative Ideas

	5 Conclusions
	Appendix A –Creative Self-concept Questions – Bilingual in Chinese and English
	References

	Applying Design Thinking to Improve Students’ Experience in Online Hospitality Courses
	1 Introduction
	2 Literature Review
	2.1 E-Learning in Tourism
	2.2 Design Thinking

	3 Methods
	3.1 Data Collection
	3.2 Data Analysis

	4 Results
	4.1 Sample Profile
	4.2 Developing Personas
	4.3 Using Personas to Improve Online Courses

	5 Conclusions
	References

	Escaping the Routine: Virtual Escape Rooms in Online Hospitality Courses
	1 Introduction
	2 Escape Rooms
	2.1 Key Elements of Virtual Escape Rooms
	2.2 Benefits and Challenges of Using Escape Rooms

	3 Methods and Results
	3.1 Purpose
	3.2 Storyline
	3.3 Clues
	3.4 Escape Code
	3.5 Student Feedback
	3.6 Summary

	4 Conclusions and Discussion
	References

	Immersive Technologies in Tourism
	Body and Mind in Virtual Dark Tourism Experiences and Artwork Creations: Embodied Cognition Reaction Perspectives
	1 Introduction
	2 Literature Review
	2.1 Virtual Tour Experience: Influences of Sensory Stimuli and Narratives
	2.2 Embodied Cognition in Dark Tourism
	2.3 Art Creation as a Cognitive and Affective Effort

	3 Research Methodology
	3.1 Research Design
	3.2 Experimental Procedure and Data Analysis

	4 Findings
	4.1 Virtual Tour Reflections Among Individuals
	4.2 Artwork Creation and Appreciation

	5 Discussion
	6 Conclusions
	6.1 Limitations and Future Research Directions
	6.2 Theoretical Contribution
	6.3 Practical Contribution

	References

	A Journey for All Senses: Multisensory VR for Pre-travel Destination Experiences
	1 Introduction
	2 Related Works
	2.1 Technology Acceptance Model (TAM)
	2.2 Multisensory VR and Presence in Tourism

	3 Methodology
	3.1 Study Design and Procedure
	3.2 Virtual Environment and Multisensory Enhancement
	3.3 Measurements and Procedure

	4 Results
	4.1 Empirical Results
	4.2 Qualitative Results

	5 Discussion
	6 Conclusion and Implications
	References

	Hospitality in the Cyborg Age: The Power of Brain-Computer Interfaces in a Field-Experiment
	1 Introduction
	2 Literature Review
	3 Research Design and Methodology
	4 Results of Pre-study 1
	5 Discussion, Expected Contributions and Outlook
	References

	Enhancing the Museum Experience on the Metaverse: The Blend of Technological Embodiment and Social Presence
	1 Introduction
	2 Theoretical Background
	2.1 Theoretical Foundations: Social Presence Theory and the Theory of Technological Mediation

	3 Methodology
	4 Results and Discussion
	References

	Technology for Enhanced Experiences
	Beyond Sensors: A Rule-Based Approach for Cost-Effective Visitor Guidance
	1 Introduction
	2 Background
	3 Method
	4 From Rule-Based Occupancy to Visitor Guidance
	4.1 Overall Process
	4.2 Tourism Occupancy Ontology

	5 Visitor Guidance for German Outdoor Tourism
	5.1 Occupancy Rule Management
	5.2 QR Code Touchpoint for Local Visitor Guidance

	6 Evaluation
	7 Conclusion, Limitations, and Future Research
	References

	Glamping as a Bourgeoisie Fantasy: The Symbolic Meaning Behind Ritualized Scenes
	1 Introduction
	2 Data and Method
	3 Result
	3.1 Ritual Scenes
	3.2 Ritual Symbolism
	3.3 Integration of Ritual Scenes and Ritual Symbolism

	4 Discussion and Conclusion
	References

	Coming to Terms with the Digital Natives: Understanding the Marketing Sensitivities of GenZers as Hospitality Consumers
	1 Background
	2 Purpose of the Study
	3 Methodology
	4 Findings
	5 Limitations
	References

	Customer-to-Customer Real-Time Value Co-creation in Tourism Live Streaming: A Live Streamer Perspective
	1 Introduction
	2 Literature Review
	3 Methodology
	4 Preliminary Results
	5 Discussion and Conclusion
	References

	Technology for Marketing, Business Growth, and Development
	A Service Ecosystem Perspective on Building a Cultural Tourism Co-creation Platform
	1 Introduction
	2 Literature Review
	2.1 Service-Dominant Logic and Co-creation Platform
	2.2 Service Ecosystem Perspective

	3 Methodology
	4 Findings and Discussion
	4.1 Platform Owner: Collect Image Data and Share Resources with Other Actors
	4.2 Platform Partners: Co-create the Cultural Products Through User-Centered Design Thinking
	4.3 Technological Provider: Empower the Platform Construction and Operation Through Technology Compacity
	4.4 Platform Customers: Engage Actively in Co-creation Platforms Through Pygital Experiences
	4.5 Searching for Cultural Tourism Co-creation Ecosystem with Chinese Characteristics: A Mogao Grotto’s Example

	5 Conclusion, Limitation, and Further Research
	References

	Hot Topics in Travel Digital Transformation: A Swiss Perspective
	1 Introduction
	2 Literature Review
	2.1 Digital Transformation
	2.2 Digital Transformation in Travel

	3 Methodology
	3.1 Data Collection
	3.2 Data Analysis

	4 Results and Discussions
	4.1 Data Exploration: Themes Identification
	4.2 Hot Topics in Travel Digital Transformation

	5 Conclusions
	5.1 Limitation and Future Work

	References

	Transformative Communication on Webpages from the Eudaimonic Perspective
	1 Introduction
	2 Communication in Transformative Tourism
	3 Eudaimonic Communication
	4 Method
	4.1 Target Group and Sample Size
	4.2 Implementation of the Analysis

	5 Findings
	6 Conclusions and Discussion
	References

	The Growing Popularity of eSports Events: Insights from Parents
	1 Introduction and Background
	2 Literature Review
	2.1 Defining eSports and the Different Type of eSports Games
	2.2 Adoption of eSports as a Sports

	3 Methodology
	4 Findings and Discussion
	5 Conclusion
	References

	Algorithmic Control Across the Employee Lifecycle
	1 Introduction
	2 Algorithmic Control Across the Employee Lifecycle
	3 Method
	4 Findings
	4.1 Attracting Suitable Candidates, Recruitment, Onboarding
	4.2 Line Management, Continuous Learning, Renumeration
	4.3 Appraisals, Promotion, Termination of Employment

	5 Discussion, Conclusion and Future Research
	References

	Workplace Transformation: Exploring the Impact of Digital Nomad-Inspired Travel Experiences
	1 Introduction
	2 Methodology
	3 Results
	4 Conclusion
	References

	Unlocking the Potential of Content-Based Restaurant Recommender Systems
	1 Introduction
	1.1 Example of Falter's Recommendations

	2 Method
	2.1 Evaluation

	3 Results
	4 Conclusion
	References

	Technology for Smartness and Disruption
	Artificial Intelligence and Hospitality: A Challenging Relationship
	1 Introduction
	2 Literature Review
	2.1 Artificial Intelligence and the Travel Field
	2.2 Artificial Intelligence in the Hospitality Sector

	3 Research Objectives and Methodology
	3.1 Data Collection
	3.2 Data Analysis

	4 Results and Discussions
	4.1 Expert Interviews
	4.2 Hoteliers Interviews

	5 Discussion and Conclusions
	References

	Personalized Smart Travel with Identification and Payment
	1 Introduction
	2 Methodology
	2.1 Identification
	2.2 Payment
	2.3 Profile Card
	2.4 Hybrid Personalization Model

	3 Conclusion and Future Work
	References

	Get Ready for the Future of Tourism and Hospitality with the Smart Hospitality Wheel
	1 Introduction
	2 Smart Hospitality Wheel in Theory
	3 Smart Hospitality Wheel in Practice
	3.1 Procedure, Design and Settings
	3.2 Results

	4 Conclusion and Future Directions
	References

	Stakeholder Requirements and Governance for the European Data Space for Tourism
	1 Introduction
	2 Theoretical Background
	3 Methodology
	4 Results
	5 Conclusion and Future Research
	References

	Technology for Sustainability, Health, and Well-being
	Sustainability Nudges While Booking a Flight on an OTA Website
	1 Introduction
	2 Literature Review
	2.1 eTourism
	2.2 Sustainable Tourism
	2.3 Online Communication and Nudging

	3 Methodology
	4 Results
	4.1 Towards a Taxonomy of Nudges
	4.2 Presence Within OTAs Platforms

	5 Discussion and Conclusion
	References

	Against Social Sustainability? Gender Role Models and Tourism Influencers’ Success on Instagram
	1 Introduction
	2 Theoretical Underpinnings
	2.1 Gender Stereotypes
	2.2 Gender Stereotypes and Social Media
	2.3 Gender Stereotypes and Instagram Tourism Influencers

	3 State of the Art Discussion
	4 Method
	5 Findings
	6 Discussion
	References

	A Closer Look of Revenge Travelers
	1 Introduction
	2 Literature
	3 Methodology and Results
	3.1 Data and Measurements
	3.2 Results and Discussion

	4 Implications
	References

	Senior Tourists’ Digital Travel Experience: A Humanisation Perspective
	1 Introduction
	2 Literature Review
	3 Methodology
	4 Findings
	4.1 Digital-Savvy Enjoyer
	4.2 Collaborative Travellers
	4.3 Active Learners
	4.4 Digital Tourism Dependents
	4.5 Life-Long Recorders
	4.6 Digital-Ambivalent Traveller
	4.7 Digital-Wave Resister

	5 Discussion and Conclusion
	References

	Reimagining Travel Planning
	An Empirical User Study on Congestion-Aware Route Recommendation
	1 Introduction
	2 Related Work
	3 Methodology
	4 Characteristics of Respondents
	4.1 Demographic Profile of Respondents
	4.2 Clustering Analysis

	5 Comparison of Methods
	5.1 Survey Results
	5.2 Discussion

	6 Factors Influencing Overall Feeling
	6.1 Regression Estimation Results for All Responses
	6.2 Regression Estimation Results for Groups

	7 Conclusion
	References

	U-KyotoTrip: A Travel Planning System for User Experience Oriented Trips
	1 Introduction
	2 Related Work
	3 System Overview
	3.1 System Architecture
	3.2 Information Display Module
	3.3 Preference Capture Module
	3.4 POI Recommendation Module
	3.5 Route Recommendation Module
	3.6 Interface and User Interaction

	4 User Study
	4.1 Participants and Setting
	4.2 Survey Results
	4.3 Clustering Analysis
	4.4 Discussion

	5 Conclusion
	References

	Visualizing Explainable Touristic Recommendations: An Interactive Approach
	1 Introduction
	2 Background
	3 Method
	4 Conceptualizing an Explainability Dashboard for Tourism
	4.1 Item-Based Explanations
	4.2 Graph-Based Explanations

	5 Demonstration and Evaluation
	5.1 Data and Model Generation
	5.2 Results

	6 Conclusion and Future Work
	References

	ChatGPT as a Travel Itinerary Planner
	1 Introduction
	2 Literature Review
	2.1 The Value of a Travel Itinerary
	2.2 The Quality of a Travel Itinerary
	2.3 ChatGPT for Travel Itinerary

	3 Methodology
	4 Findings and Discussion
	5 Conclusion
	References

	UGC and Social Media
	UGC-Based Factors Influencing Customer Satisfaction Pre and Post COVID-19: The Case of Lake Constance
	1 Introduction
	2 Related Work
	2.1 Topic Detection
	2.2 Sentiment Analysis
	2.3 Comprehensive Analysis of User Generated Content

	3  Method
	3.1 Data Collection
	3.2 Data Preparation
	3.3 Topic Detection
	3.4 Sentiment Analysis
	3.5 Regression Analysis

	4 Findings
	4.1 Regression Model for the 2018–2019 Dataset
	4.2 Regression Model for the 2020–2023 Dataset
	4.3 Comparison of Results

	5 Discussion of Results
	6 Conclusion and Outlook
	References

	I Know What You Think About Your Last Vacation: A Topic Modelling Approach for Destination Online Reviews
	1 Introduction
	2 Literature Review
	2.1 Online Reviews and Customer Perceptions

	3 Research Methodology
	3.1 Data Collection
	3.2 Data Preprocessing
	3.3 Data Analysis

	4 Findings
	4.1 Topic Modelling for Ghanaian Tourist Destination
	4.2 Topic Modelling for Indonesian Tourist Destination

	5 Discussion
	6 Conclusions
	6.1 Theoretical and Practical Contributions
	6.2 Limitations and Future Research Agenda

	References

	Unveiling Destination Perceptions: A Machine Learning Study on Instagram Influencers’ Cognitive Images
	1 Introduction
	2 Literature Review
	3 Methodology
	3.1 Data Collection
	3.2 Data Analysis

	4 Results
	4.1 Analysis of the Image Content
	4.2 Statistical Analysis

	5 Discussion of the Results
	5.1 Effects on the Engagement Rate

	6 Conclusion and Implications for Future Research
	References

	Understanding Users’ Perceptions of Travel Accounts on Instagram: Comparing DMO and Travel Influencer Accounts
	1 Introduction
	2 Literature Review
	2.1 Social Media Marketing
	2.2 Instagram Marketing in Tourism
	2.3 Influencer Marketing in Tourism
	2.4 Perceptions of Online Sources

	3 Method
	3.1 Measures

	4 Results
	4.1 Sample Description
	4.2 RQ1: How Do Instagram Users Perceive DMOs on Instagram Compared to Travel Influencers?
	4.3 RQ2: How Does Participation Influence the Perceptions of Travel-Related Accounts on Instagram?

	5 Discussion and Conclusion
	References

	Influencers and Tourism: Story of a Recent and Revolutionary Phenomenon: What Does Bibliometric Analysis Reveal
	1 Introduction
	2 Literature Review
	3 Materials and Methods
	3.1 Bibliometrie
	3.2 Data Collection and Search Strategy
	3.3 Data Analysis and Visualization

	4 Results
	4.1 Performance Analysis
	4.2 Science Mapping

	5 Discussion
	5.1 Future Research Lines and Limitations of the Study

	References

	The Complex World of Online Reviews: Criteria for Establishing a Global Index for Accommodation
	1 Introduction
	2 Methodology
	3 Results
	3.1 Criteria for Scales Homogenization
	3.2 Reviews Oldness
	3.3 Verified Reviews
	3.4 Writing Reviews System
	3.5 Reviews with Score, Text, or Image
	3.6 Minimum Reviews
	3.7 Admitted Platforms to Calculate the Global Index
	3.8 Reviewer Experience
	3.9 Void Reviews and Reviewers

	4 Conclusions
	References

	The Cognitive Effect of YouTube Video and User-Generated Content: A Preliminary Study
	1 Introduction
	2 Literature Review and Hypothesis Development
	2.1 The Cognitive Effect of DMO’s YouTube Video: Presence of Comments
	2.2 The Cognitive Effect of DMO’s YouTube Video: Type of Comments

	3 Methodology
	4 Results
	5 Conclusion
	References

	Exploring the Impact of Music in Short-Form Travel Videos on Users’ Emotional Resonance, Sharing Intention and Impulsive Travel Intention
	1 Introduction
	2 Literature Review
	2.1 The Audiovisual Environment in Short-Form Travel Videos
	2.2 Music Congruity
	2.3 Emotional Resonance and Behaviour Intentions

	3 Proposed Methodology
	4 Expected Results and Potential Implications
	References

	Author Index

