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Foreword

As we come together for the ENTER24 conference organized by IFITT and IFITT
Tiirkiye, we find ourselves in the heart of beautiful [zmir, 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 Tiirkiye 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 ENTER?24 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 event will 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 express my 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 Tiirkiye/

IFITT International Board Member/
ENTER?24 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 Tiirkiye 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 the World Wide Web, 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:

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

The research track of ENTER24 also includes for the first time a Posters & 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
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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
Dor¢i¢ 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 Tiirkiye 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
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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

© 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 MyFoodGRS!
[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.

! myfoodgrs.inf.unibz.it:8080.
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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 MyFood GRS 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. le). 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 g, be the quality score of the restaurant r, which
is the TripAdvisor five star rating, and p, = (r1,72,...,7.) the profile of the
restaurant 7: c is the number of food categories and r; = 1 if at least one dish in
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the restaurant menu is in category j (r; = 0 otherwise). Furthermore, let v € G
be a member of the group G, and p,, = (u1,us, ..., u.) the profile of w: u; = 1 if
category j is preferred by u (u; = 0 otherwise). The predicted satisfaction score
Sy, Of restaurant r for u is calculated as follows:

Sp.u = Max(py © Py - qr) (1)

where @ is the element-wise multiplication of the vectors p,, and p,, and max(-)
is the maximum value of the elements in the vector. Hence, v 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 s;.,,
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 p,,. 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, MyFood GRS 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 fpgrowth? [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, Viy does not offer any of the two supporting functionalities. Vg
provides support for Recalling preferences, V; provides support for Overcoming
Incompatible preferences, and finally, the variant Vz; 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) Gg - Groups with full information,

2 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
Tran. 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 Table1, 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 | x? p-value | x? p-value
system variant 2 |17.579]0.000 |9.673 |0.021
group type 3 10376 |0.828 |1.673 |0.433
interaction effect |6 | 4.205 |0.648 10.020 | 0.123
Model 22.41 ]0.021 |21.5830.027

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 Vrr |2.590 |0.0191 | —2.481 | 0.039
Vr to Vrr |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 21% 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 long made 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 vision mean that tourism marketers now have
access to Al-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 tourism destination,
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 Al 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 Al-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 Al 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 image measurement.
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 from Flickr), 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.

(Echtner & Richie, 1993) (Baloglu & McClearly, 1999)  (Beerli & Martin, 2004) (Stepchenkova & Zhan, 2013) The authors
Climate “Climate I “Weather |
Scenery/nature Scenery/nature Countryside Nature & landscape Landscape
Tourist activities Theme parks Tourist facilities
Zoos Animals; wildlife Animals
Nightii Nightlife; Bars, discos and clubs Entertainment
Fairs/exhibits/festivals Festivals, concerts, Casinos
Sport Sports Leisure activities Sport
Parks/wilderness Nature reserves Country landscape Trees
Lakes, mountains, deserts Outdoor/adventure Water; mountains; desert
Flora and fauna Plants Plants and flowers
Transportation Infrastructure Private and public transport Transporvinfrastructure Roads and traffic
Roads, airports, ports
Architecture/buildings Cultural attractions Art object Art and museums
Archaelogical site Monument
Historical sites/museums Historical attractions Museums, hist. buildings, monum Architecture/buildings Historical building
Beaches Beaches/water Beaches Beach
Shopping Shopping Shops and markets
\cc Acc Acc Accommodation
Cuisine Restaurants; gastronomy Food Gastronomy
Cities Urban landscape Modern building

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 Al
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).



How Distinct and Aligned with UGC is European Capitals’ 21
4 Experiment

Following the theory of destination positioning, destination marketers 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 image measurement (e.g. [21]). Besides identification of differences
between city images among DMO or UGC sources, we will 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 of which DMO account/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 considered DMO accounts, meaning that the DMO photo 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, from which #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 DMO marketing 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 the DMO’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 O 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 and water; Vienna is highlighting more
its historical buildings, gastronomy and museums.

Geometric Mean Log Ratios of Clustered Destination Vectors
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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 0.75 2.12
plants flowers 2.7 0.8
shops markets —0.62 1.27
Budapest 2.1 Entertainment 1.62 0.27
plants flowers 1.29 0.02
Lisbon 2.07 landscape 2.98 1.47
Madrid 1.14 shops markets 3.35 1.38
Paris 2.82 Accommodation —17.39 0.08
entertainment 2.35 —-0.2
Rome 2.72 Gastronomy 0.84 2.64
museum 1.76 3.1
Stockholm 2.1 Accommodation —1.62 0.87
entertainment 1.46 -0.29
Vienna 1.34 Museum 3.19 1.07
roads traffic 0.6 1.48
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Athens’ DMO marketing aligns closest to the UGC photography 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 focus more 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
language models (LLMs), such as ChatGPT, has become available for researchers.
We investigate LLM capability in extracting the main 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 of models 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
adiversified amalgamation of topics. Second, the LDA algorithm mandates 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 LLM prompt engineering for topic modeling
[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
tourists wishing to “visit LIZIQI’S world”. We collected all Weibo and Youtube 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.
On Weibo, 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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e goal = “match review to the best fitting review topic from a list of topics”

e steps = “l. 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”

e actAs = “a classifier assigning a class label to a data input”

e format = ““a table with reviews in the first column ...”

e 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}”.

e 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%




Automated Topic Analysis with Large Language Models 33

Table 2. Topic validation accuracy, LDA.

Topic words Topic name Acc.
chinese; little; culture; admire; chinese Chinese traditional culture & heritage | 35%
culture; need; inherit; ability; music; inherit

chinese

life; live; place; wish; thank; beauty; nature; | Beauty of living with nature 55%

love; perfect; start

love; cute; like; feel; sheep; lamb; follow; Cute dogs & sheep 40%
powerful; puppy; skill

girl; amazing; treasure; china; miss; think; L. is amazing, treasure 50%
home; sister; life; make

know; sister; happy; want; marry; fairy; L. is fairy like, I want to marry her 65%
snack; qiqi; good; want know

work; great; hard; lady; young; quot; L is hard working 40%
malaysia; hard work; young lady; share

want; house; make; time; fruit; grow; live; Interest in grounds, visiting, marriage | 60%
tree; build; candied

look; paper; make; traditional; popcorn; Traditional culture, craft, and cooking | 75%
chinese; brush; super; inkstone; wonderful

woman; make; awesome; world; best; Admiration & praise for L 65%
mother; real; cook; amazing; feel

good; thing; amaze; person; good good; Expressions of enthusiasm 65%
heart; life; hungry; make; mickey

beautiful; talented; strong; woman; make; L. is beautiful, talented, and strong 75%
people; wool; amazing; ancient; process

bamboo; time; grandma; make; hand; long; | Traditional crafts, wear gloves! 55%
wear; glove; child; sofa

come; fairy; people; kind; update; kind fairy; | General support from fans 75%
mango; dislike; help; night

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. Al-based technologies are taking the world 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 Al-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 Al applications
are considered. This study describes and appraises several emerging Al-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 Al-based applications are also
outlined.

Keywords: Artificial Intelligence - Deep Learning - Tourism - Hospitality

1 Background

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

While all technologies that aim to mimic 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) to make more com-
plex decisions collectively make up the deep learning subfield [17, 18]. Deep learning
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Table 1. Al-based DL technologies and potential application areas in tourism

Al-based DL Type Generic Application Application to
Technology Areas Tourism
Convolutional Computer Vision Image & facial Secure registration at
Neural Network recognition; medical borders and

An algorithm image analysis; voice check-ins, temporary
specifically recognition; automatic ownership, purchase

designed for image
processing and
recognition tasks

sign language recognition

authorizations

Style Transfer

Computer vision,

Transferring or

Deep localization in

A computer vision | graphics superimposing famous marketing

and graphics artistic styles to communications
technique to user-supplied images

combine the

content of one

image with the

visual style of

another

Deep Learning Ranking Suggesting consumer Personalized
Based products based on past itineraries,
Recommender purchases or browsing authenticated reviews
System histories; personalized

An application that list of choices; preference

is based on predictions (Amazon,

multiple DL Spotify, etc.)

technologies, and
uses an algorithm
to suggest choices
of interest based

on Big Data

Generative Generative Al Generating examples for | Personalized
Adversarial image datasets, such as interactive ads;
Network human faces or realistic | tangibilization of
A type of learning photographs, future experiences

architecture that
pits two neural
networks against
each other to
generate new
synthetic data in
close resemblance
to an existing data
distribution

image-to-image,
text-to-image, or
semantic-image-to-photo
translations, video
prediction (such as
Memoji creation in
iPhones)

(continued)
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Table 1. (continued)

Al-based DL Type Generic Application Application to
Technology Areas Tourism
Variational Generative Al Image morphing; image | Event simulations,
Autoencoder reconstruction; outlier accuracy in

An algorithm to detection recreational
generate new programming
content while

detecting &

removing noise

Recurrent Neural | Sequential data Language translation; Polylingual tour
Network processing natural language guiding; universal
An algorithm that processing (NLP); speech | translators;
operates on recognition & image accessible,
sequential data to captioning; (e.g., Alexa, | anti-ableist visitor
predict new Google Translate) experiences
outcomes

Graph Neural Solve problems Networks that can be Tourist flow
Networks (GNN) | related to represented via graph. prediction

graph-structured data | Some examples are social
networks, molecular
structures, and
transportation networks

(DL) is believed to embody the farthest advancement in Al 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
Al-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 Al-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 Al, ML and DL literature as well as industry reports, seven Al-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 and Graph 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 of Al-based technolo-
gies in tourism, and 2) the challenge of reliable data in tourism and hospitality domains.
A crucial aspect of Al-based technologies is that they are highly data-dependent. This is
a challenge for potential Al 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. Al-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 examine whether 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 a whole 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 stereotypical masculine 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.

Xi1+Xo+X3+---+X
SMA — 1+ X0+ X34+ X, 1)
n

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 O to 1.

X — min(x) (2)
X . - . <
normalized = 12X (x) — min(x)

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).
n .
%= Zi=1% g Ol = %+ 1,962 3)
n Jn

4.4 (Cumulative) Differences and Ratio

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

fdlfference, = )_CAustriat - -YColombia, (4)
— )_CAustria,

Xratio, = =————— ®)
XColombia,

t
Xcumulative, = Zi—l 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
DTW distance, this is the method of choice due to its insensitiveness to local compression
and stretches [21].

For DTW, the elements of two time series are aligned with the purpose of determining
an optimal path through their cross-distance matrix. The warping functions, &, and &,
optimize the average accumulated distortion, d, of two time series, X = x, ..., xy and
Y = y1,...,ymu, by locally remapping their time point indices to the warping curve
elements (k).

T
dp(X. V) =) d(@:k). 2y(k))mg (k) /Mo (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, mg (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 of X might
be matched with an unlimited number of ¥ 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 by M4, 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. 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 impressions might 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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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 65" and 73" 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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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 indicated with 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 providing more 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, destination marketers are highly recommended to use A/B testing that features
cultural differences, such as collectivist cues (vs. individualist cues). Alternatively, mar-
keters should take care to make advertising as neutral as possible in terms of cultural cues
to outweigh any potential cultural differences. In any case, they must 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 an Austrian 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 and Weibo (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 29 million
[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 in modern 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 the main themes of Ziqi’s videography with 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 (1,852 messages) while WB users of simplified Chinese 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). Validation was 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(countyp/countyT). It is positive when a topic is more present on WB and 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 [ suddenly feel the urge to turn my life 180° 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 [ 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 Zigi, 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, 1
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(ratiowp/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 that WB users expressed existential authenticity mostly through nostalgia
and childhood memories. 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 | Upvotes per comment Ln
in which existential WB YT Adj YT (WB/AdJ YT)

authenticity is expressed

11. Desire to live a peaceful, 0.7 575.4 187.8 —5.56

natural, simple, &
self-sufficient life

8. Ziqi’s role model status 0.9 262.6 85.7 —4.57

(disciplined, focused,
hardworking, & skilled)

12. Nature & rural life 1.5 241.2 78.7 —3.94
1. Admiration & praise for 10.6 268.1 87.5 —-2.12
Ziqi
13. Nostalgia & childhood 149.3 117.8 38.4 1.36
memories
3. Desire to learn from Ziqi & | 281.5 409.8 133.7 0.74

replicate her creations

10. Beauty and aesthetics of | 184.5 292.0 95.3 0.66

traditional life & products
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Abstract. Understanding the varying roles of Destination Management Organi-
zations (DMOs) in shaping the digital ecosystem is needed in the management 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 among DMO
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 DMOSs’ 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 from multiple
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] and Nachira et al. [4],
aDBE 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
DBE denotes ablend of socio-economic and technical elements which 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 interorganizational websites 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 broader Web. Given the diverse online embeddedness of tourism actors in different
settings, DMOs may 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 | 51 59 50 5 45 9 8 4 0.002
resources
Accommodations 382 89 87 2 86 1 3 0.000
Sports and 62 16 13 1 12 3 4 3 0.000
recreational
activities
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 ODN members (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; m 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 location was 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 knowledge management
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.

Tourism organizations such as Destination Management Organizations (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 interview was 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 knowledge management 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 use methods 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. Al-powered large language models are shaping a new era of learning.
Students use Al chatbots for information search and idea inspiration. However,
are students’ questioning skills effective enough to interact with an Al Chatbot?
This study explores the interaction between students and ChatGPT on idea genera-
tion and identifies whether participants can effectively use Al chatbots to simulate
creativity for idea generation. The results indicated that, rather than discussing
their idea with Al Chatbot for suggestions and recommendations to enhance the
existing ideas, many students ask Al 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 Al-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 Al 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 overcome fixation [5], which is a mental 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 Al 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 Al 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 Al Chatbot as a creativity tool, with a structured question
guide as a creativity tool). A creativity challenge was designed and assigned to ten master
students studying hospitality management in Taiwan for the study.

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

1. To assess the perception of using an Al 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 Al 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 Al
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

Allinnovation starts with 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
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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 a mindset 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 and more 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 Al 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 different market 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 10 min to interact with ChatGPT before 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-
outimmediate responses (e.g., self-questioning). This guide was constructed utilising the
SCAMPER technique as its foundation. A narrative approach was 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 you were to use the old towels to replace the missing part, what would 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 | Relative
(6t030) | 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-
posing waste 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.* The ANOVA test results showed that individuals with 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 Al 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 Al chatbots help overcome fixation
for better idea generation?”. The findings suggest that Al 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, Al Chatbot becomes an ineffective tool for idea
generation. When itis 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 Al 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.

Asking questions as a form of interactive learning has a long history, dating back to the
teachings of Socrates. Interacting with Al chatbots is made easy and engaging through its
natural language conversations. Through conversation, questions scaffold learning and
promote awareness and thought. Al 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 Al 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 Al Chatbot technology on one’s
creativity and questioning technique. In terms of practical contribution, this study sheds
light on whether and how Al 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 Al chatbots, it is unavoidable that students will
rely on Al 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 two major 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.
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Appendix A —Creative Self-concept Questions — Bilingual in Chinese
and English

1) Ithink 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 it may be used to facilitate an online course redesign by providing
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 reduced motivation [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 been mainly 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 and Communication Technology (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 by means
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 novel modes of instruction, encom-
passing virtual 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



Applying Design Thinking to Improve Students’ Experience 89

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 develop more and better ideas. The Stanford model
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 to more effective and meaningful educational
experiences for the learners [22].

Ideate. Inthe 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 spectrum of 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].

Although we depict them in a sequential manner, design thinking is inherently an iter-
ative procedure. Designers, educators, and individuals in other roles can go through the
process repeatedly or reengage with 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-
tality Management 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 users who 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
along with 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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About
Angelica balances a full-time job, busy personal schedule, and an
online master’s in Hospitality Management.

Goals Frustrations

e  Submit assignments timely e Trying to use the app

e Balance school, work, life e Lacking real-time
e Learn from classmates and interactions
Angelica instructor e Gaining experience
“I work full time and make Technology Use
progress on my online courses When logging on to Blackboard, | begin by reading the
whenever | have free time.” announcements. Then | go to the to-do list for the week to write in my
planner the assignments due for the week. | then go to each
Demographics: assignment to read what is required and what information | should be
Age: 35 looking for in the lectures. | then go back and begin the lectures in
Gender: Female order to complete the coursework.
Marital status: Married with children
Position: Full-time work D :D:> 90% D D : 10%
r —

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:

e 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.

e 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.

e 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.

e 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 Assignments/Projects
Lectures/Resources
Timely Create a shareable course | Add timestamps to Break down complex
submission of | calendar that students can | video lectures to assignments into
assignments import and receive facilitate navigation to | smaller, scaffolded tasks
reminders the right content Scaffolding of term
Send out weekly needed for the projects
announcements assignments Provide rubrics to
describing the scope of Provide students with | clearly indicate the key
work useful methods and concepts and skills
Send a reminder to apps that help them students need to develop
students without manage their time Provide an estimated
submissions 2 days before | Provide learning time of completion
the due date materials in advance to | Choice-based projects:
allow flexibility in Provide students an
working through them | option to choose a
project that aligns with
their interests and time
availability
Extracting key Add a label for Include links to relevant

material from
video lectures

essential and
supporting video
lectures

Include instructions on
the elements to pay
attention to when
studying a particular
resource (e.g., articles,
reports)

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 Assignments/Projects
Lectures/Resources
Lacking Periodically schedule live | Enable the web Ask students to
real-time question-and-answer conferencing feature in | collaborate on small
interactions sessions LMS so that students | projects in teams for

can organize meetings | certain weeks
without the instructor | Use peer review
assignments where
students provide
feedback to their

classmates
Gaining Give real-life examples | Assign students to keep
experience and case studies reflective journals or
Record interviews with | blogs where they
guest speakers document instances
Organize online guest | where they’ve applied
lectures class knowledge in their

Use virtual tours (e.g., |daily lives

Hyatt in virtual reality) | 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 a weekly 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.

References

1. Forbes.: The rise of online learning in the U.S. — Forbes Advisor. https://www.forbes.com/
advisor/education/online-learning-stats/ (2023)

2. Adedoyin, O.B., Soykan, E.: Covid-19 pandemic and online learning: the challenges and
opportunities. Interact. Learn. Environ. 31(2), 863-875 (2023)

3. Greenhow, C., Graham, C.R., Koehler, M.J.: Foundations of online learning: challenges and
opportunities. Educ. Psychol. 57(3), 131-147 (2022)


https://www.forbes.com/advisor/education/online-learning-stats/

98

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

K. Berezina et al.

Besser, A., Flett, G.L., Zeigler-Hill, V.: Adaptability to a sudden transition to online learning
during the COVID-19 pandemic: understanding the challenges for students. Scholarsh. Teach.
Learn. Psychol. 8(2), 85-105 (2020)

Tualaulelei, E., Burke, K., Fanshawe, M., Cameron, C.: Mapping pedagogical touchpoints:
exploring online student engagement and course design. Act. Learn. High. Educ. 23(3), 189—
203 (2022)

Novak, E., Mulvey, B.K.: Enhancing design thinking in instructional technology students. J.
Comput. Assist. Learn. 37(1), 80-90 (2021)

Taheri, M., Unterholzer, T., Meinel, C.: Design thinking at scale: a report on best practices of
online courses. Design Thinking Research: Taking Breakthrough Innovation Home, pp. 217—
235 (2016)

Wrigley, C., Straker, K.: Design thinking pedagogy: the educational design ladder. Innov.
Educ. Teach. Int. 54(4), 374-385 (2017)

Shé, C.N., Farrell, O., Brunton, J., Costello, E.: Integrating design thinking into instructional
design: the #OpenTeach case study. Austral. J. Educ. Technol. 38(1), 1 (2022)

Assen, H., Benhadda, L., Losekoot, E., van Diggelen, M.: Design thinking in hospitality
education: lessons learned and future opportunities. J. Hosp. Leis. Sport Tour. Educ. 32,
100439 (2023)

Sandorovd, Z., Repaniovd, T., Palencikovd, Z., Betdk, N.: Design thinking-A revolutionary
new approach in tourism education? J. Hosp. Leis. Sport Tour. Educ. 26, 100238 (2020)
Wang, M.J.S., Munoz, K.E., Tham, A.: Enhancing industry-ready competence and skills
through design thinking integration: evidence from a CLIL-based hospitality course. Consum.
Behav. Tourism Hospitality 17(3), 326-337 (2022)

Lub, X.D., Rijnders, R., Caceres, L.N., Bosman, J.: The future of hotels: the lifestyle hub. A
design-thinking approach for developing future hospitality concepts. J. Vacation Marketing
22(3), 249-264 (2016)

Wan, C. B, Lee, K. S., Leung, D., Park, S.: Using design thinking as an educational tool for
conceptualizing future smart hotel guest experiences. e-Review Tourism Res. 17(3), 349-367
(2019)

Amin, L., Yousaf, A., Walia, S., Bashir, M.: What shapes E-Learning effectiveness among
tourism education students? An empirical assessment during COVID19. J. Hosp. Leis. Sport
Tour. Educ. 30, 100337 (2022)

Cantoni, L., Kalbaska, N., Inversini, A.: ELearning in tourism and hospitality: a map. J. Hosp.
Leis. Sport Tour. Educ. 8(2), 148-156 (2009)

Sigala, M.: Investigating the factors determining e-learning effectiveness in tourism and
hospitality education. J. Hosp. Tour. Educ. 16(2), 11-21 (2004)

King, C., So, K.K.F.: Creating a virtual learning community to engage international students.
J. Hosp. Tour. Educ. 26(3), 136-146 (2014)

Abbas, T.M., Jones, E., Hussien, EM.: Technological factors influencing university tourism
and hospitality students’ intention to use e-learning: a comparative analysis of Egypt and the
United Kingdom. J. Hosp. Tour. Educ. 28(4), 189-201 (2016)

Nair, B.B.: Endorsing gamification pedagogy as a helpful strategy to offset the COVID-19
induced disruptions in tourism education. J. Hosp. Leis. Sport Tour. Educ. 30, 100362 (2022)
Razzouk, R., Shute, V.: What is design thinking and why is it important? Rev. Educ. Res.
82(3), 330-348 (2012)

Panke, S.: Design thinking in education: perspectives, opportunities and challenges. Open
Educ. Stud. 1(1), 281-306 (2019)

Dorst, K.: The core of design thinking and its application. Des. Stud. 32(6), 521-532 (2011)
Auernhammer, J., Roth, B.: The origin and evolution of Stanford University’s design thinking:
from product design to design thinking in innovation management. J. Prod. Innov. Manage
38(6), 623-644 (2021)



25.
26.

27.

28.

29.

30.

31.

32.

Applying Design Thinking to Improve Students’ Experience 99

Watson, A.D.: Design thinking for life. Art Educ. (Reston) 68(3), 12-18 (2015)

Henriksen, D., Richardson, C., Mehta, R.: Design thinking: a creative approach to educational
problems of practice. Thinking Skills Creativity 26, 140-153 (2017)

Weinhandl, R., Mayerhofer, M., Houghton, T., Lavicza, Z., Eichmair, M., Hohenwarter,
M.: Personas characterising secondary school mathematics students: Development and
applications to educational technology. Educ. Sci. 12(7), 7 (2022)

Rooij, V., Williams, S.: Research-based personas: teaching empathy in professional education.
J. Effect. Teach. 12(3), 77-86 (2012)

Haag, M., Marsden, N.: Exploring personas as a method to foster empathy in student IT
design teams. Int. J. Technol. Des. Educ. 29, 565-582 (2019)

Lugmayr, A., Stockleben, B., Zou, Y., Anzenhofer, S., Jalonen, M.: Applying design thinking
in the context of media management education. Multimedia Tools Appl. 71(1), 119-157
(2014)

Friis Dam, R., Siang, T.Y.: Personas — a simple introduction. The interaction design founda-
tion, 23 February 2022. https://www.interaction-design.org/literature/article/personas-why-
and-how-you-should-use-them

Rapanta, C., Cantoni, L.: Being in the users’ shoes: Anticipating experience while designing
online courses. Br. J. Edu. Technol. 45(5), 765-777 (2014)

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 any medium 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://www.interaction-design.org/literature/article/personas-why-and-how-you-should-use-them
http://creativecommons.org/licenses/by/4.0/

q

Check for
updates

Escaping the Routine: Virtual Escape Rooms
in Online Hospitality Courses

Katerina Berezina! ® @), Olena CiftciZ @, Mahsa Talebi! @, and Rasoul Mahdavi!

! University of Mississippi, University, MS 38677, USA
eberezin@olemiss.edu
2 New York University, New York, NY 10003, USA

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 VERSs that will meet the needs of their courses. The same process may be
applied when developing VERSs 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 apply what 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.
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ERs represent innovative, active, collaborative, and constructivist instructional meth-
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 (VERSs) 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
acue [16].

Different tools can be used to create VERs. Google Apps and Microsoft 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

VERSs 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 and motivation [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.
VERSs 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 a VER as 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 VER was 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-Sadnchez 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 approach when planning their teaching and learning activ-
ities, while also taking into consideration students’ specific needs and the dimensions
that should be cultivated [5].

While VERSs offer advantages, they also pose challenges. Designing VERSs requires
meticulous attention to user interface and experience, ensuring seamless communication
and collaboration among learners. VERs may 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 VERSs 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



104 K. Berezina et al.

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:

e Engaging students with the material using an innovative and different approach,

e Assisting students with learning the materials by providing them with feedback as
they moved through the escape rooms,

e Providing students with the opportunity to practice course concepts (e.g., aligning
research questions with questions included on the questionnaire), and

e Checking students’ understanding of the learned material.

In line with the goals, the VER was administered to students in one of the modules of
an online asynchronous course as the last element in the module. Students were 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,
including multiple-choice and matching questions, as well 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.

VIRTUAL ESCAPE ROOM

You were studying too late for your Research Methods class and fell asleep in the library. When you woke up, you found yourself locked in
one of the rooms.

How can you escape?

Look around the room for clues that will help you find the code to unlock the door. All your research methods knowledge will come in very
handy (you have not been studying for nothing after all).

Please make sure you are logged in to your  University account in your browser to participate in this activity.

Good luck!

Use your mouse to look around the room. When you find something that can give you a clue, you will see your cursor turn into a small hand.
Grab the clue and try to find the escape code.
B = s
;
1 I

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
affiliated with 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
may be used to send students on different routes depending on 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 one more 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 to measure. 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:

“QOops! 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 course material.

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.

e 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.

e 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.

e Feedback and Review: Students valued the feedback provided within the escape room.
They appreciated the opportunity to review and correct their answers and the feedback
given on questions they answered incorrectly.

e 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.

e 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 process will 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.

o o

[ Cosiderations | Considerations ( Considerations Consideration Considerations
*Learning *Story *Number of *Students *Overall
tool vs. «Environment clues should not be experience
assessment «Complexity * Activities able to guess +*Completion
*Individual (one vs appropriate 1t time
Vs group multiple for the goals *Difficulty
*Graded vs rooms) «Path-based vs level
not sequential
*One attempt progression
vs unlimited

Tool Tools (Tools ) Tool

*Google Docs *Google Sites *Google Forms *Google Forms
*Google Slides *Google Slides

Fig. 2. Diagram describing the VER design process

4 Conclusions and Discussion

This paper documents an approach to building a virtual escape room (VER) using Google
Workspace products, including Google Sites, Forms, and Slides. The Google Workspace
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 some weaknesses 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
VERSs 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 tourism with 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 “dark history in human 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
and narratives on embodied cognitive reactions of virtual dark tourism [11]. As areaction,
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



Body and Mind in Virtual Dark Tourism Experiences and Artwork Creations 117

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
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abstract outcomes, often from the concrete sensory domain [18]. This sensory informa-
tion processing might be enhanced with other sensory channels. Sensory information pro-
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.
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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 a museum 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 a mixed-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-
vated 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
e 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 the museum 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 RS, “Please, what I experienced was the old artworks.” RS understands that
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Table 1. Sample of Virtual Tour Reflections, Artworks, and Appreciations

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 | 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
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 I 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.

Group 2: Narratives and No Sound

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

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.

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

R2 artifact was made, and how it was orga- color of the work shows newness because of
nized, This has given me an insight into the things stored in it and the natural envi-
artworks, and I appreciate it. Thank you for ronment. This work was done to show that
giving me this opportunity to go through disaster is a bad cause that leads to great loss
your museum. of life and property. The artwork was built to

show how disaster can destroy our

items.Thank you
Through my experience of viewing this The story was a disaster that happened in one
museum collection about the disaster can of the countries. The main motive behind this
also inspire empathy and compassion. clay model is the properties that got burnt
Seeing the faces of survivors and the during the disaster. So I made this clay model
tireless efforts of rescue workers can to represent the houses that got burnt during
remind us of the resilience of the human that time. And I also painted with white,

R25 spirit and the importance of coming togeth- black, and dark reddish colors. I used white

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.

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.

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.

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.

(continued)
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Table 1. (continued)

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-
R16  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

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

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

sophistication, death, mourning, and depres-
wee LhOP sion about the disaster.

R24

I felt very sad seeing the leftover things in
the museum left on the land of Yogyakarta. , i X
It was a nice experience, though, and it was It's a cup, and it reflects my experience on the

R30  my first time experiencing such things with tour because it was an Obje?t that was used to
background sound being so emotional serve water, but afterward, it has now become

@ E. I never want to be a victim of such a leftover thing after the disaster.

an incident & .

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.”

o 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.

e 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 sound made
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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Responses 1st Order 2nd Order
"""" a Category Category
| saw a lot of art works such as ceramics, wall hanging,painting works, am really
happy to go through this tour
. . Positive Emotions
IU's nice ki much In h h the Vi I Te ]
[ Il's nice knowing much more aboul Indonesia through the Virlual Tour (Such as Happy, Nice)
[ The environment and the artworks are very great. ] Affective
Experiences
[Il was very interesting and nice art work and how they have arrange the things]
| fell sorry for what happened to the city and also acknowledge the person who
created the museum.

I felt very sad @& in the museum... This incidence is pathetic and painful

remind us of the resilience of the human spirit and the importance of
coming together in time of crisis

Learmng about disaster
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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. 1 felt so emotional during the observation of the museum.”

e 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
e 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, [ saw some of the pot | 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.

e 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.

e 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.

e 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
tourism more profoundly and meaningfully, 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 becomes more 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 experience with 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 destination managers
already adopted the virtual tour; however, they do not capture what 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 TAMS3, 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.

Olfactory Self
P e
Stimuli Presence — Perceived
Usefulness \
Gustatory 7'y
Stimuli Immersion of ];hysmal Behavioral
the System resence Intention
Haptic
Stimuli . .
(Social Perceived /
Presence) Ease of Use
Audio-Visual
Stimuli Presence

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
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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.

(a) (b)

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 x 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 38.3years (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

. I MS | | Perceived Usefulness | | ¢ E
Physical Presence == VR

Perceived Ease of Use | ' ¢ ¢ |_E]>*
+
Self Presence :|-* N " ¢+ +
Behavioral Intention
1 2 3 4 5

1 2 3 4 5

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 o < 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 42145 4.5

Perceived Ease of Use | MS 61]4.8 5.0 1474.0 | 0.039*

VR 4214.6 5.0
Behavioral Intention | MS 611]4.5 4.75 1370.510.213
VR 4214.4 4.5

Physical Presence MS 61/3.8 3.8 1443.0{0.106
VR 4213.6 3.5
Self Presence MS 61 3.6 3.6 1542.0 | 0.027*

VR 4213.3 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), rgp = 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.
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4.2 Qualitative Results

The answers to the open question for open feedback were coded using the soft-
ware Atlas.ti. Using the Al-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
BClIs 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 from brain waves. 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 of warmth
and competence during service encounters. In this context, cyborgs are users who 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 they were 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
wrong dish only when they sat down. Once the employee was 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, the waitress 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 (Mpcr = 4.59, SD = 0.72; Mpengpaper = 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 (Mpcr = 5.14, SD = 1.68; Mpengpaper = 2.5, SD = 0.84, p = 0.005). Moreover,
participants perceived the BCI waitress as weakly significantly warmer compared to
control (Mpcy =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 (Mpct = 3.79, SD = 1.1; Mpengpaper = 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-
acting with individuals who are augmented with a BCI. 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 a museum can 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 technologies with greater prospects for the future [1]. The metaverse 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 the use of a metaverse museum can influence the different
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 the metaverse, particularly in a museum. 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). The metaverse platform that was employed was 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-
ing more 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 digitizing DMOs’ 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], making widespread 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 conceptualized our framework and developed prototypes in multiple 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. We developed two simple, easy-to-use prototypes: (i) a web-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.

S

DMO

Occupancy
Rules

/ Visitor &
— Visitor
e

Occupancy KG Visitor

Rule Inference

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 POls, 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 for when 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 exemplary mapping 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 Qutdoor 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.

UCI1: UCl 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 UCI 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 mapl 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 ¢ € 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, POlIs,
and hiking tours are identified within 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

! 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.

The northern route is expected to be quite crowded. The local area is expected to be quite crowded.
@ opt for tranquility on the green route along the south %= How about a trip? Escape the hustle and bustle and
shore and discover hidden gems discover hidden gems waiting for you! Q
/ 4
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Fig. 4. PWA with maps2 configured for UC1 (left) and UC2 (right).

Regarding UC2, QR codes are meant to be printed on flyers 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 Ul 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
found particularly insightful was 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 them due 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.
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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.
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Technical University of Munich, and the University of Applied Sciences Kempten. This study was
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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 (.5, resulting in 703 image tags. Word Mover’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 landforms and architecture, bodies of water, 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
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aero adventure. Equipment-related scenes encompass furnishings and outdoor 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. The pivotal terms of Topic 1, “refresh” and “escape,” underscore glamping’s role as an
escape from the rigors of daily work and a means 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.
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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 by Xiang 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 social media or indicative of middle-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 with mil-
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 —on Gen 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 Tiirkiye. 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 on Gen 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.
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Abstract. Live streaming has emerged as a new medium for the creation and
dissemination of travel experiences, product marketing 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

This paper is an adaptation of the lead author’s thesis.
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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 new media 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 interacting with 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 whose motivation to live streaming may 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 from mul-
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 tourism co-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, platform owner’s and platform customer processes combine into a collaborative
process and all actors can actively impact each other’s procedures and results. Guided by 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
eachreview. 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

D Participant Background Working time Affiliation
(years)

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 that Dunhuang Mogao Grottos Management 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
Mogao Grottos Management also engages in the design process because they have exper-
tized in Dunhuang element. Except for this, Dunhuang Mogao Grottos Management 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, Dunhuang Mogao Grottos Management 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 are multiple, 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 personalization when 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 Dunhuang Mago Grottos, 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 Institute for the Digitization of
caves, Open for resources for Cultural Relics
actors, build a loyal relationship
with customers and technological
providers
Platform partners Provide creative design services | Huawei, Dunhuang cultural and
Creative company or social
organizations
Technological provider | Provide technological support, Tencent culture and tourism
such as virtual reality, augmented
reality, blockchain, and avatar
Platform Customers Purchase products and behave in | Mogao tourists or people
the virtual world 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 from a 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 ecosystem perspective. Thus, guided by the
third-order emergence approach [32], we proposed a new service ecosystem framework
(Fig. 1).In general, there are two main characteristics that the cultural tourism co-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 destination management 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 at Mogao Grottos. These academics are able to give lectures in which
they elaborate on aspects of the Magao. Students find themselves motivated as a result
to either visit the Dunhuang Grottos in person or investigate them electronically. Even
yet, a few of them have been inspired to play a part in the administration of the Mogao
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 ecosystem perspective should be paid more academic atten-
tion to clearly understand the mechanism 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 and DMOs’ 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 the most 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, and measured 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 view with 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 business models 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 technologies might meet 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
acrucial role in shaping the customer journey and impacting both online and offline sales
[6]. New digital (social) tools have enabled consumers to be more 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 Al,
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 (Al), 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 interviews was cleaned to allow for uniform processing. 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 output was formatted in sentence case, with
one paragraph corresponding to one interview. Interviewee names were also added at the
beginning of each paragraph for the analysis software to identify different speakers. Then,
the cleaned data were analyzed using Leximancer software (Ileximancer.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 analyzed with 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.

Analyst Synopsis Detail Level  Export
Theme Hits
o v
digital 154
tourism 133 |
hotel 130 |
project 98 |
people 39 _I
guest 38 T
ndustry 35 :l
nformation 28 [ ]
system 25 !
hospitality 18 N

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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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 “fo 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 Better Management. 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 associated with 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 the wider 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-
ceived merely as a means 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 achieved by 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 how businesses offering transformative tourism expe-
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 the webpage analysis in more extensive research of transformative travel
implemented in a project by LAB University of Applied Sciences, Jyviskyld 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 strategies must 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 by Soulard et al. [10] and Pungetal. [11],
shed light on the quintessential role of communication in transformative tourism. They
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advocate for a dialogue characterised by mutual 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 incorporate memorable messages 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, Jyviskyld 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,
Sfulfilment 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 (URLSs) 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. Two organisations were chosen, namely Amazing City and Golden Sun Golf, due
to their relatively small number of URLs compared to the other organisations. Amazing
City had 51 URLs, while Golden Sun Golf had 114 URLSs. 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
Offers experience and program
services, which include tailor-made
packages and itineraries for unique o

experiences, such as outdoor activities,
adventure walks, escape room-style 1,300 followers
adventure games and food and drink
tastings. These activities can be @
customised to suit the needs of
N 1,448 followers
individual travellers, small groups or
corporate gatherings and team-building
exercises.

A tour operator that offers golf trips
and packages globally. As their website

Amazing City
https://amazingcity.fi

Golden Sun Golf states, they are a golf tour travel 0
https://www.goldensung ~ organiser that can arrange individual
olf fi and group tours with standard or tailor- 1,000 followers
made packages to suit the traveller's
needs.

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 a more comprehensive word search as most 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 the word ‘ammattitaitoinen’. This word 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) on Golden Sun Golf’s pages. Second place was held by Experience
(19 times) on Amazing City and Nature (65 times) on Golden Sun Golf.

Howeyver, 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%) across Amazing City’s website and 37 times (18.42%) across Golden Sun
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. The Amazing City website missed five endaimonic 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%
Taytty* (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%
Kestiv* (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!

Amagzing 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 narratives would work better as transformative elements
[9] than basic promotion.
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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 the United 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 loannis & 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 Sjoblom [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].

Itis 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 are mediated by human-computer interfaces” [15]. In more 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



The Growing Popularity of eSports Events 221

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 “Multiplayer Online Battle Arena” (MOBA) [5]. Regardless, of which 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 team or as one-on-one, with the two most 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 begin with play, a
world of freedom where 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] and Greenhill & 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
Tjenndal & 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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adopters | majority | majority | Laggards

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 study used 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
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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 how many 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, loulia [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.” ¢) 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 diffusion of innovation the are parents who are 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
etal. [25] toward viewing eSports as sports. Various sources such as BOO Games [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 shares multiple 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 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. 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, HR managers’ 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 - AL

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 include maintaining 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 Al 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-driven mechanisms to enhance decision-making efficiency and opera-
tional efficacy. Notwithstanding its potential advantages, algorithmic management 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 Al-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 Al 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
Al 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 Al 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 Al 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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Al 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 Al 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
“Al 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 Al
could be used to make suggestions for improving wellbeing to ensure that employees stay
mentally and emotionally well. Finally, for ensuring continued compliance, participants
suggested that Al 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.
Al 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 Al 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 Al could be used for mapping the motivation and skills gaps of
employees, including their goals for career development. Based on these, Al 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 Al fairer. But creating a world where everything
is measured, especially in the tourism industry, it’s impossible” (P12).

Participants also considered how Al 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, Al 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 Al 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 Al 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, Al 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, Al could be used e.g. to track KPIs, automating rewards and offer-
ing development suggestions. For promotions, Al could recommend pathways based
on motivation, skills gaps and career goals. Al 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-AlI 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-term digital 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 colleagues within personal work practices. 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’s meaning.
Data was collected throughout 20222023 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,

1 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 have more 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 lifestyle mobility 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.! (Falter) for their column “WIEN, WIE ES ISST”2.

! 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 guide® lists restaurants by providing a description, 