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Preface

Organized by the International Federation for IT and Travel & Tourism (IFITT),
ENTER2019 eTourism Conference takes place in Nicosia, Cyprus, from 30 January
to 1 February 2019. The 26th annual international conference features cutting-edge
research and industry case studies on the application of information and commu-
nication technologies (ICTs) in travel and tourism. The conference theme,
“eTourism: Towards a Sustainable Digital Society” was an invitation to discuss the
role of ICTs and tourism in the sustainable transformation of our society.

The research track of ENTER2019 received a total of 97 submissions, covering a
diverse variety of fields within the area of ICT and tourism. Each research paper
submission went through a rigorous double-blind review process with members
of the ENTER2019 Scientific Committee assigned as reviewers. As a result, 35 full
research papers were accepted for presentation at the conference and are included in
these proceedings.

While still maintaining a broad topic of ICT applications in travel and tourism,
the papers presented in this volume advance the current knowledge base of social
media, digital destination marketing, mobile devices, recommender systems, ser-
vice robots and automation, tourist experience, and the sharing economy. The
papers presented in these proceedings bring new insights into the field and give
promising evidence that ICT and tourism will continue to contribute to our society,
supporting sustainable development. We hope these proceedings will serve as a
valuable source of information on the state of the art in ICT and tourism research.

We greatly appreciate the considerable time put in by all members of the
ENTER2019 Scientific Committee who helped us to ensure that the content of the
research papers is of high quality. We are indebted to the panel of experts who
helped with additional reviews in order to select candidates for the best paper
award.

We are also thankful to the ENTER2019 Overall Chairs—George Angelos
Papadopoulos and Marianna Sigala, the IFITT President—Iis Tussyadiah, other
ENTER2019 organizers, the IFITT Board, and all members of IFITT for their
support and for accommodating the many inquiries made while managing the
research track.

v



Finally, we would also like to thank all the authors for their willingness to
disseminate their latest research at ENTER2019. This conference would not be
possible without their efforts.

Juho Pesonen
Julia Neidhardt
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Clustering Users’ POIs Visit Trajectories
for Next-POI Recommendation

David Massimo(B) and Francesco Ricci

Free University of Bolzano-Bozen, Bolzano, Italy
{damassimo,fricci}@unibz.it

Abstract. A novel recommender system that supports tourists in choos-
ing interesting and novel points of interests (POIs) is here presented. It
can deal with situations where users’ data is scarce and there is no addi-
tional information about users apart from their past POIs visits. User
behaviour is modelled by first clustering users with similar POIs visit
trajectories and then learning a general user behaviour model, which is
common to all the users in the same cluster, via Inverse Reinforcement
Learning (IRL). Finally, recommendations are generated by exploiting
the learnt behavioural models. The analysis of the produced clusters of
trajectories and the generated recommendation shows that the proposed
approach outperforms a baseline kNN model along several dimensions
except precision.

Keywords: Recommender system · Inverse reinforcement learning
Clustering · Topic model · Tourism

1 Introduction

Tourists, when facing travel related decisions, may be overwhelmed by the large
abundance of choices, e.g., POIs that could be visited, or may lack sufficient
knowledge to make a good choice. Moreover, contextual conditions, such as time
and weather constraints as well as user’s previous choices, may make the next
choice even harder. In order to cope with these problems, Recommender Systems
(RSs) have been introduced; they support user decision making by identifying
personalised and relevant items [1]. POI recommendations for a target user are
generated by comparing the user’s profile, which models the user’s preferences
and is derived from the user’s past behaviour (e.g., past POIs visits), with target
POIs description (content-based approach) or by leveraging similarities with
the profiles of other users (collaborative-filtering method). The dependence of
users’ preferences on contextual factors have been studied in context-aware RSs
(CARSs) [2,3]. Moreover, in order to harness information about the specific order
in which users consume items, pattern-discovery [4] have also been proposed.

c© Springer Nature Switzerland AG 2019
J. Pesonen and J. Neidhardt (Eds.): Information and Communication
Technologies in Tourism 2019, pp. 3–14, 2019.
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In order to predict relevant POIs, the first approach exploits the combination
of contextual factors with explicit user’s feedback, e.g., POI ratings. The second
one extracts visit patterns in the observed user’s POIs visit trajectories in order
to predict the next POI that the user will visit. Moreover, in order to generate
recommendations, both approaches require many observations (e.g., rating or
POIs visit trajectories). Unfortunately, users tend to provide little feedback and
user observed data is often sparse, i.e., few POIs in a city are visited.

Here, a recommender system technology is proposed that tackles three major
limitations of previously mentioned approaches, that is: (1) they require users’
explicit feedback, (2) they depend on many observed POIs visit trajectories
and (3) they often suggest items lacking interest for the user since they match
exactly the actual (possibly suboptimal) user’s behaviour. In the approach that is
proposed here, first users are clustered on the base of similarities in their observed
POIs visit trajectories. Then, a general user behaviour model specific for each
cluster is learnt. Finally, next-POI recommendations for users in a cluster are
generated from the behavioural model learnt on that cluster. It is worth noting
that the proposed technique is aimed at suggesting next POIs visits and not
complete itineraries, which are instead built with itinerary planning algorithms.

In this paper, first the proposed POIs visits trajectories clustering approach is
described; the generated clusters vary in terms of visit context (e.g., weather and
visit time) and POIs characteristics (e.g., POI category). Then, two novel rec-
ommendation strategies that leverage the general user behaviour models learnt
with Inverse Reinforcement Learning are presented and evaluated. Finally, the
recommendation approach is compared to a kNN baseline method for next-item
(POI) recommendation [5].

This paper extends [6] by using a much larger database of users’ POIs visit
trajectories and by employing a novel behaviour learning algorithm implementa-
tion that leverages GPU hardware. It is found that the recommender introduced
in this paper allows tourists to obtain a larger estimated reward (utility), by
visiting the suggested POIs instead of those actually visited (which are normally
used as ground truth for testing a RS).

2 Related Work

Clustering users trajectories (i.e., a sequences of POIs visits in an area) in order
to understand users’ behaviour or support their decision-making process has
been already addressed in some previous work.

One of the simplest form of clustering is based on users’ demographic data.
For instance, a next-POI recommendation approach that generates suggestions
for users clustered according to their demographics is described in [4]. The
authors leverage user’s check-in and demographic data collected by the Loca-
tion Based Social Network (LBSN) Foursquare. Check-in data are used to build
temporally ordered visit trajectories that are then used by a Recurrent Neural
Network to identify common visit patterns. Instead of suggesting a specific next-
POI to be visited, the method rather predicts its category. The authors state
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that relevant POIs can be then retrieved from a database using the predicted
next-POI category according to different strategies (e.g., popularity or price).
Here clustering solves the new user problem, but it does not support learning of
the user behavioural model, as it is proposed in this paper.

A more sophisticated clustering approach for next-POI recommendation can
be found in [7]. There a trip activity RS based on the similarity of users in a LBSN
is proposed. The similarities between individuals and the place-based decisions
they make are exploited. Given the user’s preferences the model finds similar
individuals that also value those properties and recommends places based on
related preferences of these similar individuals. K-means clustering is applied to
check-in times for clustering individual’s daily activities into nine user-specific
clusters. The next step is to extract prototypical POIs that can be used to
represent each cluster or “typical activity”. Using this method each user in the
dataset is characterised as a temporal series of eighteen activities evenly split over
two days (week-day and week-end). Then, recommendations are generated with
a user-to-user collaborative style where the eighteen characterising activities of
the target user are compared to the characterising activities of a neighbour user.
Differently from the here proposed solution, in that approach the information
about user context is not leveraged and clusters are used to group activities
rather than users.

In [8] the authors aim at finding optimal itinerary recommendation in terms
of distance and travel time. Assuming that the user has identified the POIs she
wants to visit and the number of days she will spend in the region, a clustering
algorithm will distribute the POIs to clusters that correspond to the available
days. Then a traveling salesman problem algorithm will finally determine the
actual visit order. So, differently from the here proposed approach, in [8] no
recommendation technique for novel POIs is proposed and clustering is applied
to POIs rather than to trajectories.

GroupTourRec [9] is a system that includes the functionality to form groups
of homogeneous people, identifying POIs appropriate to each group and assigning
a guide to each group. In [9] clustering is used for forming groups of users to
travel together, while here travellers are independent and are clustered together
according to their behaviours. Moreover in [9] the POIs to visit are identified by
solving an orienteering problem rather than using predictive techniques (Inverse
Reinforcement Learning) that are used in this paper.

Similarities to the approach presented here can also be found in [10]. The
authors point out that while a plethora of trajectory clustering techniques have
been proposed, they often rely on spatiotemporal similarity measures that are
not space- and time-invariant. As a result, they cannot detect trajectory clusters
where the within-cluster similarity occurs in different regions and time periods.
Hence, they revisit the trajectory clustering problem by learning quality low-
dimensional representations of the trajectories. Similarly to the approach pre-
sented here, they extract a set of behaviour features that capture space- and
time-invariant characteristics of the trajectories. Then, with a feature extrac-
tion module, they transform each trajectory into a feature sequence to describe



6 D. Massimo and F. Ricci

object movements (as we did), but in addition, they further employ a sequence
to sequence auto-encoder to learn fixed-length deep representations. But, they
did not apply such a deep trajectory model to a recommendation task.

3 Trajectory Clustering and Recommendation

3.1 Sequential Decision Making Model

The tourist POIs visit trajectory generation task is modelled here as a finite
Markov Decision Process (MDP). A MDP is a tuple (S,A, T, r, γ). S is a finite set
of states and a state represents the visit to a POI in a specific context (weather,
temperature and day). A is a finite set of actions: the decisions to move to one
of the available POIs (so they match one-to-one to the POIs). T is a finite set of
probabilities, T (s′|s, a), to make a transition from state s to s′ when action a is
performed. The function r : S → R models the reward (unknown) a user obtains
from visiting a state, i.e., a POI in a particular context. Finally, γ ∈ [0, 1] is used
to discount future rewards with respect to immediate ones.

A user’s trajectory is a temporally ordered list of states (POI-visits). Given
a MDP, an optimal policy π∗ : S → A, which maximises the cumulative reward
that the decision maker obtains by acting according to it, can be found. The
value of taking a specific action a in state s under the policy π, is computed
as Qπ(s, a) = Es,a,π[

∑∞
k=0 γkr(sk)]. The optimal policy π∗ dictates to a user

in state s to choose the action that maximizes Q. When the reward function is
known, Reinforcement Learning algorithms are used for computing an optimal
policy [11].

But, as it was mentioned earlier, in RS applications the reward obtained by a
user when visiting a state (i.e., the r function) is usually unknown, because users
rarely provide feedback. Therefore, it is interesting to learn a reward function
r compatible with the bare observations of the decision maker transitions from
state to state; this problem is solved by Inverse Reinforcement Learning (IRL).
IRL algorithms derive the user’s action-selection policy from the learned reward
function r by assuming that users act in order to maximise the reward. As in
[12] it is here assumed that r is a linear function, r(s) = φ(s) · θ, of the state s
feature vector φ(s) and the user utility vector θ, which models the unknown user
preference for the state features. For additional details about the proposed MDP
the IRL algorithm (Maximum Likelihood Reinforcement Learning - MLIRL)
please refer to [6].

In the application discussed in this paper the vector φ(s) is binary
and represents the presence or absence of the following attributes: weather
fw, where w ∈ {clear, foggy, partly cloudy,mostly cloudy, rainy, windy}; tem-
perature ft, where t ∈ {freezing, cold, warm, hot}; daytime fd, where
d ∈ {morning, afternoon, evening, night}; POI category fc, where c ∈
{church, . . . , palace}; historic period fh, where h ∈ {3rd century, . . . , 20th cen-
tury}; related person fr, where r ∈ {Brunellschi, . . . , V asari}. In total there
are 151 Boolean features (F = 151), 137 representing the POI (P = 137) and
14 representing the context (C = 14). In particular, there are 13 category, 18
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century and 106 related person features. Since actions in A represent POIs and
a state vector combines a POI with context features, then φ(a) denotes also the
feature vector part describing the POI.

3.2 POIs Visit Trajectories Clustering

The dataset that is used here to validate the proposed approach contains 1663
geo-localized temporally ordered trajectories of users’ POIs visits, recorded via
GPS sensors in the historic centre of Florence (Italy). POIs visits in each trajec-
tory are enriched with information like hourly weather summaries (e.g., cloudy
or rainy), temperature (e.g., cold) and daytime (e.g., evening). In addition, for
each POI, by using expert knowledge, features like category (e.g., monument),
historical period (i.e., century) and (one) historical person were added. For the
532 different POIs appearing in the trajectories 13 different POI categories, 18
historical periods and 106 historical persons were identified.

The trajectories/users ratio is 1.43 and the average trajectory length is 11.7
POI-visits. Because of this shortage of user specific preference data, an individ-
ual user behaviour model would not be very accurate. Hence, it is proposed to
cluster users’ trajectories and then to learn a “general” user behavioural model
common for all the users/trajectories in a cluster. Users’ trajectories are clus-
tered in such a way that clusters are space and time invariant. This is achieved
by building a quality low dimensional representation of the trajectories. The
additional advantage of this approach is twofold: it minimises the impact of sub-
optimal behaviour that could influence some user’s trajectory, and it allows to
deal with datasets with small numbers of observed interactions per user. Then,
by applying IRL on each cluster of trajectories, a cluster specific reward function
and behavioural model is learned. The latter is the optimal policy that dictates,
for each state, the best action (next-POI visit) that a generic user in the cluster
should take in order to maximise her reward.

The proposed clustering technique models each user trajectory as a docu-
ment obtained by merging all the POI descriptive features (i.e., POI category,
historic period and related person) and visit context features (i.e., part of the
day, weather and temperature). Then, each cluster is characterised by the fea-
tures (document terms) of the most frequent POI-visits in the cluster. Clustering
the trajectories is implemented with Non Negative Matrix Factorization (NMF)
[13]. There are two main benefits of this approach. Firstly, NMF groups trajec-
tories according to a common semantic structure that can explain the resulting
clusters. NMF extracts topics, i.e., lists of words, that describe groups of docu-
ments. The second benefit is that it allows to assign a user’s POIs visit trajectory
to more than one cluster.

Five topics/clusters have been determined by conducting a stability analysis
on the considered data set, as suggested in [14]. In Table 1 the top-10 terms per
cluster and the number of trajectories per cluster are shown. Clusters are named
with the first 5 English alphabet letters.

In the following, two cluster examples (i.e., C and E) are compared; they have
some similar features but a different number of trajectories. Figure 1 depicts the



8 D. Massimo and F. Ricci

Table 1. Top 10 terms in the five topics extracted from the trajectory data set and
number of trajectories assigned to each topic (cluster).

#Term Cluster A Cluster B Cluster C Cluster D Cluster E

1 morning hot cloudy warm freezing

2 cold afternoon cold cloudy cloudy

3 square century 16 church century 14 afternoon

4 palace palace square church century 14

5 century 15 church century 13 square palace

6 century 13 square palace building building

7 church century 19 rain palace century 13

8 night century 13 museo ponte church

9 dante museo brunelleschi century 13 foggini

10 century 10 brunelleschi tadda century 19 century 19

#Traj. 368 339 341 297 153

clusters’ trajectories and 15 most popular POIs. POIs are depicted as circles
with diameter proportional to the normalised POI popularity: the more popular
the POI is in the cluster the larger the circle is. There is a large number of POIs
present in both clusters, but they differ in terms of normalised visit frequency.
In fact, in the cluster represented on the right, POI circles are smaller because
of a more uniform distribution of the visits among all the POIs in the cluster
(i.e., not only the top-15 shown in the figure). The importance of the various
streets in the clustered trajectories is determined by identifying the most rep-
resentative trajectories in the clusters. These are the trajectories whose tf-idf
vector representation is closer, in cosine similarity, to the cluster centroid, which
is the average vector of all the tf-idf vector trajectory representations. The street
importance is represented as shades of the colour bar on the right part of the
figure; it has higher values (darker colour) in proximity to popular POIs and on
the main streets connecting them.

At the bottom of Fig. 1 the ranked lists of the most popular POIs in the two
clusters are shown. POI names in black typeface are common to the two clusters,
whereas coloured names are cluster specific. 11 POIs are common to these two
clusters and 9 of them are common to all the clusters. They actually belong to
the top-15 attractions according to popular travel portals1.

Clusters differences in terms of POI features are shown in Fig. 2. This figure
shows the probability of various features (POI category, historic period and
related person features) in the five considered clusters.

1 www.planetware.com/tourist-attractions-/florence-i-to-f.html
www.touropia.com/tourist-attractions-in-florence/
www.theculturetrip.com/europe/italy/articles/20-must-visit-attractions-in-
florence-italy/.

www.planetware.com/tourist-attractions-/florence-i-to-f.html
www.touropia.com/tourist-attractions-in-florence/
www.theculturetrip.com/europe/italy/articles/20-must-visit-attractions-in-florence-italy/
www.theculturetrip.com/europe/italy/articles/20-must-visit-attractions-in-florence-italy/
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Fig. 1. Top-15 visited POIs and street relevance (heatmap) for two clusters

Fig. 2. Extracted POI features distribution per cluster

Overall, one can see that the features variability in the clusters is not high. In
fact, POIs are rather similar, i.e., they are mostly cultural POIs. It is reasonable
to conjecture that if a more diverse assortment of POIs (e.g., leisure, restaurant,
bar, etc.) were available then the clusters may better discriminate alternative
groups/types of tourists. Nevertheless, by looking at the specific POI descriptive
features, one can notice interesting differences. For instance, POI categories like
churches and buildings characterise mostly visits in clusters A and D, whereas
to a lower extent trajectories in the other clusters (e.g., cluster E). Instead,
cluster E is more representative of visits to bridges, squares and museums. Also
POI historic period and POI related person features differentiate the clusters.
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For instance, cluster E is characterised by visits to POIs from the 15th and
16th centuries and artists from these times (i.e., Brunelleschi, Michelangelo and
Giambologna). Other relations between historic period and related person can
be identified in 13th century and Dante (e.g., clusters A and C) as well as 13th

century and Ghiberti (e.g., cluster A). Carrying out this analysis with a domain
expert, an art historian, could reveal more similarities and differences between
the clusters.

In Fig. 3 the probabilities to observe certain context features in the clusters
are shown. For instance, one can see that clusters C and E mainly group visits
during cloudy days (left). Considering instead the temperature (centre), the
clusters capture other nuances of the visits. For instance, cluster A represents
visits on cold days, whereas cluster C groups visits on warmer days. Interestingly,
focusing on the part of the day (right), there are clusters that represent visits
performed at different times. For instance, mornings and afternoons in cluster
A, afternoons and evenings in clusters B and over the whole day in cluster D.

Fig. 3. Extract of context features distribution per cluster.

By means of a χ2 test of independence, it has been found that the frequency of
POI category, historic period, related person and weather depend on the cluster
(all significant with p < 0.04).

3.3 Next-POI Visit Recommendation

Two recommendation strategies, which exploit the previously discussed clusters
and suggest next-POI visit actions, are now described. Given the observed POIs
visit trajectory of a user and the general user behavioural model of the cluster
she belongs to, these strategies suggest viable next-POI visit actions.

Cluster Behaviour Based Recommendations (CBR). When only few
observations of a user’s behaviour are available, e.g., only a single sequence of
user’s visit actions, then the general user behaviour of the cluster the user belongs
to can be used to identify the optimal action this user should take after the last
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visited POI. The optimal action, as it was explained in Sect. 3.1, is that with the
highest Q value in the user’s current state.

Cluster Behaviour Hybrid Recommendations (CBHR). When more
visit actions observations for a user are available, recommendations can also be
generated by combining the group generalised user behaviour (as it is used in
the previous strategy) with next-POI visit scores computed on the base of a user
specific preference model. The user specific preference model is built by observing
the frequencies of the descriptive features (e.g., POI category) appearing only
in the POIs of the user’s observed trajectories. The overall scores for alternative
next-POI visits are generated by a linear combination of the user specific POI
scores and the cluster specific scores proportional to the Q value of the visits
(general model). For instance, if a commuter is understood to like art because she
mostly visits museums, and an exhibition is estimated to be an optimal choice
for her group, then the system could recommend it to her.

4 Recommender System Evaluation

For each generated cluster, the initial parts of the cluster trajectories (80% of
its length) were assigned to the train set and the remaining 20% to the test
set. Then, in each cluster, the train set data was used to learn the general user
behaviour model for that cluster. In order to compute and evaluate recommen-
dations, the trajectories in the train set were considered observed by the system
and were used to generate next action recommendations, while the remaining
parts (test set) were used to asses the evaluation metrics (discussed below). The
benchmark kNN RS method (see below) does not use clustering, hence it was
trained using all the trajectories in the train set (the union of the clusters’ train
sets) and tested using the union of the test sets.

The proposed recommendation strategies were benchmarked by using several
metrics. The reward metric measures the average increase of the reward of the
recommended actions compared to the observed one (in the test part of the
trajectory). It is the difference of the recommended POI-visits Q values and
the one in the test. Dissimilarity measures how much the recommendations are
dissimilar from the observed visit and ranges in [0, 1]. Novelty estimates how
unpopular are the recommended visit actions and ranges in [0, 1]. A POI is
assumed to be unpopular if its visits count is lower than the median of this
variable in the training set. Detailed definitions of these metrics can be found in
[6]. Precision is the percentage of recommended visits that match the observed
one, hence it shows to what extent the system suggests the actions actually
performed by the user.

The proposed recommendation strategies were compared with a kNN based
approach that does not distinguish between user behaviour learning and recom-
mendation generation. It takes the observed target user trajectory as input and
seeks for other user observations (trajectories) in the data (train) that contains
the same items (visit actions) found in the target user observation. Then, the
next-item (action) recommendation is selected among those contained in the
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most similar observations in the (train) data. For further details we refer the
reader to [5,6,15].

5 Experimental Results

The compared recommenders’ performance for top-5 and top-10 next-POI visit
recommendations are shown in Table 2. One can observe that the recommen-
dations of CBR and CBHR allow users to obtain larger rewards, compared to
kNN. While, as expected, kNN has the best precision, as it tends to suggest
next-POIs that the user would anyway visit. CBHR, instead, excels in novelty:
it provides more novel recommendations than CBR and kNN. kNN novelty is
very low because it favours POI visit action that are actually visited by the users,
hence they are popular. Turning now to the dissimilarity metric, one can note
that the three models have similar performance. Finally, the statistical signifi-
cance (p < 0.01) of the performance difference between the proposed approaches
and the baseline was assessed by means of the Welch’s t-test: all of them are
significant (p < 1×10−6), with regard to all the considered performance metrics.

Table 2. Evaluation results

Top-5 Top-10

Metric CBR CBHR kNN CBR CBHR kNN

Reward 0.8791 0.7788 0.4204 0.8304 0.7695 0.3863

Precision 0.0834 0.0514 0.1518 0.0751 0.0464 0.1285

Novelty 0.0002 0.1878 0.0000 0.0503 0.2640 0.0000

Dissimilarity 0.8923 0.8706 0.8578 0.8901 0.8694 0.8693

Figure 4 shows a concrete example of the top-3 recommendations generated
for a user in cluster A by the considered strategies (CBR, CBHR and kNN). The
part used for training comprises the first five POIs (ending with Via della Con-
dotta), whereas the part used for testing comprises the last three POIs (starting
with Fontana del Nettuno). By construction, CBR prioritises items that are
judged to be relevant for all the users in the cluster. In fact, as one can see in
Fig. 2 (discussed in Sect. 3.2), recommended POI features have high probability
to be found in the cluster (i.e., 13th century and monument). CBHR hybridise
CBR with the user specific preference model, hence, its recommendations have
features that are relevant for both the target user and the cluster. In fact, the rec-
ommended POIs features (i.e., 14th century, Brunelleschi and square) fall among
the top-6 features in the user’s user preference model, while also being relevant
for the cluster (as it can be seen in Fig. 2). The kNN recommendations shown
here illustrate the peculiarity of this method: it suggests POIs that are predicted
to be in the test part of the trajectory (i.e., Fontana del Nettuno). Moreover, it
recommends POIs that are very popular (top-20) in the training set.
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Fig. 4. Observed user trajectory (top); top-3 POI visit actions recommendations gen-
erated by CBR, CBHR and kNN techniques; user preference model (right)

6 Conclusion

A new recommender system technique for tourists behaviour learning and next-
POI recommendations has been presented. The proposed approach first clusters
users’ POIs visit trajectories by harnessing space and time invariant features such
as POI descriptive content (e.g., POI category and historic period) as well as the
context of the visit (e.g., weather). These clusters, in comparison to other state
of the art clustering approaches in tourism, are more specific and are computed
relying on behavioural data rather than set a priori, e.g., by classifying users
in prototypical tourist types. Then, the proposed method learns cluster specific
behaviour and preference models by applying Inverse Reinforcement Learning.

The produced clusters have been analysed and the performance of two novel
recommendation strategies built on top of the learnt behavioural model have
been compared to a kNN based recommender. The learnt behavioural model
explains (clustered) users’ preferences by identifying the relative contribution to
the reward given by the various features that describe the POIs and the visit
context. Recommendations of next-POI visits maximises the reward the user
gains while discovering relevant, novel and non-popular POIs. In comparison,
the here studied kNN baseline has better precision, but inferior reward and
novelty.

Further research should examine more closely how the proposed method can
exploit spatial features (e.g., streets width and density) of the POI-visit trajec-
tories. It is conjectured that these features may influence user’s decision-making
and therefore must be considered in the user behaviour model and the generated
recommendations.
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Abstract. Characterising types of travellers can serve as a foundation
for tourism recommender systems. This paper presents an approach to
identify traveller types by analysing check-in data from location-based
social networks. 33 million Foursquare check-ins from 266,909 users are
segmented into 23,340 foreign trips based on traveller mobility patterns.
Hierarchical clustering was then applied to identify distinct groups of
trips by features such as travel duration, number of countries visited,
radius of gyration, and the distance from home. The results revealed
four clusters of trips, which manifest a novel grouping of people’s travel
behaviour.

Keywords: Data mining · Cluster analysis
Human mobility patterns · Tourism · Recommender systems

1 Introduction

Travelling is a highly emotional and personal endeavour that is of great impor-
tance to a person’s education, personal well-being, and social status. Choosing
a destination and planning a trip, however, are complex tasks with many unpre-
dictable factors, such as expected costs, the quality of experience, and the risks
involved. Traditionally, travel agencies assisted users in the selection and booking
of vacations, but most travellers now use online information sources, and 75%
of millennials prefer to travel on their own itinerary, rather than in a packaged
tour [1]. This shift in consumer behaviour gives rise to destination recommender
systems that support prospective travellers in making informed decisions about
where to vacation based on their personal preferences [2]. Such recommender
systems should provide a pleasant user experience. Therefore, it is a challenge
to effectively elicit the user’s preferences in a way that is appealing to them.

Destination recommender systems often use course-grain methods for elic-
iting user preferences, such as by binary indications of the user’s interest in
activities [3]. Other systems leverage more sophisticated models of tourists’
behavioural patterns, such as the Seven Factor Model [4], to provide high-quality,

c© Springer Nature Switzerland AG 2019
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personalised recommendations [5]. This paper proposes an alternative model
for traveller characterisation by analysing their mobility patterns derived from
location-based social network (LBSN) data. An analysis of tourist itineraries
reveals travel mobility patterns that may offer insights about the general charac-
teristics of different types of travellers. But what kind of travellers are there? Lit-
erature offers several theories about tourist types, but none of these are backed by
actual observation. To develop a clearer view of how tourists might be grouped,
an analysis of the check-in data of Foursquare users over an 18 month span was
performed. The check-in streams of individual users were first segmented into
trips, using solely the spatio-temporal information derived from the mobility
patterns within the check-in data. Cluster analysis, an unsupervised learning
method, found four distinct, coherent groups of trips, each corresponding to one
type of travel.

This article makes three contributions: 1. a method for characterising trips
from LBSN check-in data, 2. the selection of appropriate features for clustering,
and 3. the interpretation of the resulting types of trips indicated by each cluster.
To the best of our knowledge, this is the first characterisation of trips and trav-
ellers that is backed with check-in data. These novel insights will be of use to the
travel and tourism industry, with practical applications in preference elicitation
and user modelling for tourist recommender systems. Note that the approach
can also be applied with data from sources other than LBSN data like raw GPS
trajectories [6]. Our focus is nevertheless on LBSN data, since the granularity is
fine enough for destination recommendation and it is more readily available.

The structure of this paper is the following. After an overview of the literature
in Sect. 2, the methods with a focus on the feature selection process for clustering
are described in Sect. 3. Then, Sect. 4 interprets the resulting groups of trips.
Section 5 draws conclusions and raises issues for future research.

2 Related Work

The goal of this research is to find distinct trip types to augment the personali-
sation of destination recommender systems. This section discusses the literature
on tourist recommender systems, previous attempts to characterise travellers,
and the analysis of human mobility.

2.1 Tourist Recommender Systems

Recommender systems for tourism are a well-established tool because of the
substantial complexities of planning an independent trip and the huge economic
importance of the travel and tourism industry. The most significant tourist rec-
ommender systems currently on the market recommend hotels, restaurants, and
flights. The academic community is more concerned with destination recommen-
dations at different levels, i.e., single attractions, tourist packages, and composite
trips [7]. Since these items are often not as well defined as hotels or restau-
rants, collaborative filtering methods are not commonly used. Instead, content-
based and knowledge-based recommendation techniques are often employed [8].
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To facilitate the content-based paradigm, user needs are mapped onto item
attributes. This is usually done using common categorisation, which allows the
calculation of a similarity measure that is used to rank the recommended items.
This categorisation problem is non-trivial, since it requires reliable information
about both the user and the candidate items. Another option is to characterise
users based on their past trips [9] or to define a more elaborate mapping between
classes of users and destinations [5].

2.2 Tourist Roles

Tourists are assigned to various roles in literature. In 1963, Bhatia [10] charac-
terised travel into two basic types – for leisure or business. Cohen [11] labelled
tourists with four different social roles: “organised mass tourist”, “individual
mass tourist”, “explorer”, and “drifter.” Pearce [12] used fuzzy set theory to
define 15 different travel roles. McKercher [13] classified tourists based on the
importance of cultural motives when deciding which destination to visit and the
depth of cultural experience gathered by the tourist. Yiannakis and Gibson [14]
observed which roles – they identify 17 – are enacted by people when they travel
associated with different psychological needs.

With such diversity of tourist categorisations in the literature, the best group-
ing of tourist preferences and needs to improve destination recommendation is
unclear. More importantly, none of the existing categorisations has been vali-
dated with observational data [4], so it is unclear if the categories apply to real
travellers. To address this challenge, Neidhardt et al. [4] developed the Seven Fac-
tor Model of tourist behavioural patterns based on the Big Five Factor Model [15]
from psychology and a factor analysis of the 17 tourist roles proposed by Gib-
son and Yiannakis [14,16]. With a destination recommender system in mind,
they elicited user preferences through an image classification task, where the
users should pick the most appealing travel-related photos from a collection.
The classification of these pictures along the Seven Factors has been previously
determined using a questionnaire. Thus, the user’s selection of images constitutes
a personalised mixture of taste model, enabling content-based recommendation
of points of interest, which were rated by experts along the Seven Factors in the
design stage. Continuing this line of research, Sertkan et al. [5] used unsuper-
vised learning to cluster 561 tourist destinations from a rich commercial data
set based on 18 motivational and seven geographical attributes. Using an expert
mapping of the Seven Factors to these destinations, they could distil associa-
tions between destination attributes and the Seven Factor Model that indicate
travel behaviours. Although it is scientifically sound, the Seven Factor Model
relies heavily on expert knowledge, which is a drawback if this information is
not available or hard to obtain. We also feel that these behavioural patterns can
be meaningful when people talk about tourism, but haven’t found any evidence
on how they relate to the actual travel behaviour in the field. On the basis of
these considerations, a different approach to determine behavioural patterns of
tourists by analysing the mobility patterns of travellers was developed.
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2.3 Human Mobility Analysis

The analysis of human mobility gives insights into various aspects of everyday
life. Traditionally, data sources like mobile phone communication records [17],
Wi-Fi usage [18], and raw GPS trajectories [19] have been used to analyse
human mobility. Given the availability of LBSN data, which enriches a pure
location trace with further information, such as user posted content and social
network, much research has been done analysing mobility using data from Twit-
ter, Foursquare, and other platforms [20].

One research objective is the predictability of human mobility. Song et al.
found that individual mobility patterns follow reproducible scaling laws [21] and
described the limits of the extent to which human mobility can be predicted [22].
More recently, Ouyang et al. [23] have analysed mobility data to predict travel
trajectories using a deep learning framework.

The correlation of locations with a social activity that can be studied with
LBSN data promises interesting insights into social behaviour. Noulas et al. [24]
used Twitter and Foursquare data to explore the relationship between location
data and user activities. Cheng et al. [25] found recurring daily and weekly
patterns of activity, and Wang et al. [26] found a positive pairwise correlation
between social connectedness, i.e., the strength of interactions, and mobility.

LBSN mobility data have been used to improve recommender systems [27].
Zheng et al. [28] studied spatial co-occurrences that can also be used to identify
similar users and generate implicit ratings for collaborative filtering algorithms.
Hawelka et al. [29] found similar patterns among tourists globally and compared
results with worldwide tourism statistics and commonly used human mobility
models. Bao et al. [30] matched the travellers in a foreign city to local experts
based on their respective home behaviours to improve the accuracy of a point of
interest recommender. Finally, Hsieh et al. [31] used past LBSN data to recom-
mend itineraries within cities from the popularity of destinations, the best time
of day to visit, the transit time between venues, and the best order to visit the
places.

Recently, Dietz et al. have proposed a metric-based approach that extracts
foreign trips from LBSN data [6]. There they analyse tourist mobility patterns
with the goal of investigating the popularity and co-occurrences of tourist des-
tinations in composite trips. The following approach extends this approach to
mine trips and then apply clustering algorithms to identify distinct groups of
trips and travellers.

3 From Check-Ins to Human Mobility Patterns

LBSN data, i.e., geo-tagged posts, give an incomplete view of a user’s mobility,
since a user’s location is only recorded when she decides to share it. However,
given the prevalent use of LBSNs on mobile devices, users often leave a nearly
continuous spatio-temporal trace behind them. Combining these location data
into a trajectory, they can be used to characterise the mobility of a user with
innate metrics.
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3.1 Mining Trips from LBSN Data

If a user tweets using a mobile device and decides to enable the “Tweet with
location” feature, her location will be recorded automatically with every sent
tweet. Similarly, if a user checks in at Foursquare venues, her presence at the
specific venue at a specific time is recorded. Since the main interest is in user
behaviour when travelling abroad, the user’s home country is determined using
the “Plurality” strategy, i.e., the country with the highest number of check-
ins [32]. This allows the check-in stream to be segmented into periods at home
and periods of travelling abroad. A trip is defined as consecutive check-ins abroad
before returning home. To filter out typical business trips, all trips that are
shorter than a week are omitted. Furthermore, trips where the user has not
checked-in often enough are excluded by requiring a minimum check-in density
of 0.2, which means that, on average, the user must have checked-in at least
once in five days [6]. Applying this methodology, 23,340 trips from a dataset
of 266,909 Foursquare users covering the period from April 2012 to September
2013 [33] are mined.

3.2 Choosing Features for Clustering

The trips are initially characterised by several features derived from the check-in
stream.

1. Travel duration: the number of days between the first and the last check-in
of the trip

2. Countries visited: the number of countries visited
3. Check-in frequency: the number of check-ins made during the trip divided

by the travel duration. Note that this is different from the check-in density
mentioned above, which only counts the days with a check-in

4. Check-in duration: the mean time between two consecutive check-ins
5. Check-in distance: the mean distance between two consecutive check-ins
6. Radius of gyration: the mean distance between the mean location of the

trip and all check-in locations
7. Displacement: the distance between the user’s home location and the mean

position for the places visited during the trips
8. Check-in time: the average time of day of the check-ins, signifying the

time of activity
9. Day length: the mean duration of sunlight at the location of the trip

10. Activities: the types of venues checked into according to Foursquare’s cat-
egorisation1.

Since the goal is to capture the underlying phenomena driving travel
behaviour, the check-in frequencies and the check-in duration are excluded from
the cluster analysis, as these metrics capture the quality of the data, instead of
providing insights on the underlying movement of the traveller. Although infor-
mation about activities could potentially give interesting insights into what the
1 See https://developer.foursquare.com/docs/api/venues/categories.

https://developer.foursquare.com/docs/api/venues/categories
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tourists do during their trips, they are also excluded because these features are
very particular to the check-in behaviour of Foursquare users and will not be
available in other data sources. Thus, seven candidates features remain, as listed
in Table 1. Besides the day length, the check-in time and the mean displace-
ment all follow an exponential distribution with a long tail, which limits the
interpretability of the mean and median values.

Table 1. Feature statistic for 23,340 trips

Feature Mean Median Maximum St. Dev.

Travel duration 16.44 10.00 429.00 21.27

Countries visited 1.61 1.00 24.00 1.13

Check-in distance 394.87 25.44 18203.37 1081.23

Radius of gyration 721.91 65.27 13762.70 1540.85

Displacement 5002.42 3708.58 19933.28 4308.79

Check-in time 14.84 14.99 23.58 2.65

Day length 12.71 12.62 18.84 2.00

Before applying the clustering algorithm, a correlation analysis of the remain-
ing candidate features is performed. As shown in Fig. 1, there is a strong positive
correlation between the radius of gyration and the check-in distance, with a coef-
ficient of 0.74. Therefore, the latter is excluded, as the radius of gyration is less
dependent on the check-in behaviour of the user. The other notable correlation
of 0.52 is between the radius of gyration and the number of countries visited.
However, in this case, both features are kept, since a medium correlation is
the ideal situation for a clustering algorithm to find structure in the data. Day
length and the check-in time are barely correlated (≤ ±0.11) to the other fea-
tures. Therefore, these features are also excluded, as they will not improve the
segregation in the clustering algorithm. Thus, the correlation analysis results in
four remaining features: travel duration, countries visited, displacement, and the
radius of gyration.

4 Clustering Results

Cluster analysis is the task of finding groups of data objects, where each group
comprises similar objects, whereas the groups themselves are dissimilar to each
other. This technique can uncover a structure within unlabelled data and is
therefore categorised as unsupervised machine learning [34]. Since the features
of the trips are all numeric, there is no restriction in using mainstream clustering
algorithms, such as k-means, k-medoids, or hierarchical clustering. To avoid bias
due to different ranges of the feature values, they are normalised using min-max
scaling. Further, the distance metric in all experiments is the Euclidean distance
in the four-dimensional feature space.
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Fig. 1. Correlation analysis of candidate features

The suitable number of clusters was determined in preliminary tests. By
varying the number of expected clusters between two and eight, the quality of the
determined clusters is evaluated in terms of the within-cluster sums of squares
and the average silhouette [35]. The silhouette width measures how well a data
object fits into its labelled cluster as opposed to all other clusters. Therefore, it is
a robust and easy to interpret method that gives a broad overview of the overall
solution quality, as well as information about each data object. In our analysis,
the general tendency for all algorithms was that three to five clusters returned
reasonable groupings with clusters of mean silhouette width around 0.4–0.5.

Closer analysis reveals that hierarchical clustering achieves the highest aver-
age silhouette widths, followed by k-means and k-medoids. Thus, the hierarchical
clustering algorithm is employed to find the optimal number of clusters. As shown
in Fig. 2a, the average silhouette of the hierarchical clustering is in the area of
slightly above 0.5 for two to four clusters and plummets below 0.4 at five clusters
or more. On this basis, four clusters are the final solution. The evaluation using
within-cluster sums of squares also supports this result, although the evidence
for four clusters is not as clear. A quick glance at the silhouette plots of the
four clusters in Fig. 2b shows that they are mostly in the positive area, with few
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trips per cluster falling into the negative area. This confirms a reasonably good
clustering result.

(a) Average silhouette width (b) Silhouette plot for the four clusters

Fig. 2. Choosing the best number of clusters

The four clusters each represent a distinct type of trip. As expected, the
numbers of trips per cluster are not uniformly distributed, with 57% of the
trips residing in the first cluster, 31% in the second, 5% in the third, and 6%
in the fourth cluster. Furthermore, the duration of travel was relatively equal
among the clusters, with a mean value between two and three weeks. This was
also somewhat expected as this feature showed relatively low correlations (less
than 0.14) in the correlation plot of Fig. 1. This feature was used nonetheless
because the duration of travel is important to consider even if it has a rather
low correlation with other features.

Table 2 illustrates the mean values of the features per cluster. Recalling the
existing research on tourist roles from Sect. 2, this consitutes a novel character-
isation of trip types that can be generalised to travellers. To offer a preliminary
interpretation of the clusters, their characteristics are described using a trip
taken from near the centre of the cluster.

Table 2. Mean values and standard deviations of features per determined cluster

Feature Vacationers Explorers Voyagers Globetrotters

Trips 13373 7213 1277 1477

Silhouette width 0.62 0.44 0.39 0.15

Travel duration 15.96/20.97 16.68/23.23 18.73/17.65 17.60/16.04

Countries visited 1.36/0.72 1.66/1.09 1.87/1.25 3.30/2.22

Radius of gyration 310/733.15 418/586.50 1535/1725.77 5230/2348.73

Displacement 1798/1508 8450/1851.82 14594/1555.88 8887/2878.50

The first two groups, “Vacationers” and “Explorers”, contain trips to one or
two neighbouring countries. The mean radius of gyration is very low, i.e., 310
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and 418 km, respectively. The notable feature that distinguishes these trips is
that the vacations are nearer to the traveller’s home, whereas the explorer trips
visit another continent. This can be seen in the Explorers’ mean displacement
of 8450 km, which is about the distance from Cyprus to Montréal, Canada. The
trip of a Vacationer, visualised in Fig. 3a, was a seven day trip by a tourist from
Turkey covering Barcelona, Spain, and Milan, Italy, before flying out from Turin
airport. Conversely, an Explorer’s trip was an eight-day round trip by a Russian
tourist to New York City, USA, and the Great Lakes area, visiting Cleveland,
Chicago, and Detroit on the way. The overall mean displacement was large, but
the radius of gyration was relatively small, as the whole trip took place within
the north-east of the United States of America (see Fig. 3b).

(a) Trip of a Vacationer (b) Trip of an Explorer

(c) Trip of a Voyager (d) Trip of a Globetrotter

Fig. 3. Characteristic trips for each cluster. The numbered green markers show consec-
utive check-ins of the trip. The red markers show check-ins within the user’s detected
home country.

“Voyagers”, the third cluster, includes extremely distant trips, covering
slightly less than two countries on average. The displacement from home is, on
average, as far as the distance between Cyprus and Melbourne, Australia. Also,
the travellers move slightly more at their destinations with a radius of gyration
of about 1500 km. The exemplary trip is that of an Australian, who travelled to
Russia with stopovers in the United Arab Emirates. The trip lasted ten days, of
which at least five were spent in Russia for visiting major attractions within the
inner cities of Moscow and St. Petersburg. Figure 3c visualises this itinerary.
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Finally, “Globetrotters” are also long trips to a different continent, but not as
far from home as those of the previous cluster. This cluster stands out because,
with a mean value of 5230 km, the radius of gyration spans a very large area.
Since these trips also cover an average of 3.3 countries, they are truly global
trips. Our exemplary traveller from Vancouver, Canada, went on vacation for 20
days, covering four countries. Flying in to the Near East via the United Arab
Emirates, she continued her trip after three days to visit Israel and Jordan for
one week before arriving to Seattle the day after. However, the trip seemingly
continues four days later with several check-ins at Harvard University, Boston,
USA. In this case, this trip should have been split into two distinct trips from
the Foursquare data with a short break at home. Since there were only four days
between these trips and no further check-ins at home, the algorithm missed this
segmentation. Figure 3d shows the trip itinerary.

5 Conclusions and Future Work

This article has described a solution for finding tourist types using LBSN data.
The approach extracted foreign trips from raw check-in data and characterised
them via features that capture the mobility patterns of the trip. With the design
of a global destination recommender system in mind, these features have been
used to discard trips that are not of interest. To filter out typical business trav-
ellers, this includes those that are shorter than seven days, and trips with insuffi-
cient data quality, for example, because the check-ins are not occurring frequently
enough. A cluster analysis of the remaining trips was performed to find several
distinct trip types. Comparing several clustering algorithms, the best results were
achieved with hierarchical clustering at a cut-off of four clusters. Evaluating the
resulting clusters using the silhouette method, a reasonably good segregation of
trips was found that were then interpreted using metrics and visualisations of
characteristic trips.

This method can be used to characterise prospective travellers from data
about their past trips. Thus, the method can be applied for preference elicitation
and user modelling within the context of recommenders in tourism. Moreover,
the analysis requires no user interaction, which is good for the user experience,
and it is also computationally cheap. However, it requires access to the user’s
check-in history. This can be achieved by an app permission by which the user
grants access to their timeline on a LBSN that they have been using, e.g., through
a third-party Facebook or Twitter application. Obtaining the data in such a way,
a classifier trained with this paper’s approach can be used to classify the current
user, thus, be a foundation for providing personalised recommendations.

In the future, the presented approach can be extended by including data
stemming from a variety of sources. We think that it would be worthwhile to com-
pare mobility patterns and the resulting traveller types from different LBSNs in
combination with fine-grained GPS data. Since cluster analysis strongly depends
on the input data, deriving further features could be interesting, for example,
trying to infer the season of travel using the length of day feature. However, the
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cluster analysis showed that this feature is not useful for discriminating trips,
since it is not well correlated with other features. Extending the input data
with actual climate data from the check-in locations and dates, however, could
prove fruitful. To further diversify the traveller types, one could also try to infer
the cost of a trip from third party sources. Finally, the effects of the presented
approach should be studied in an actual recommender systems in a user study.
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Abstract. Although the congestion of tourist spots has a huge effect on tourist
experiences, few studies have discussed crowd information in the research field
of recommender systems for tour planning. This study developed a recom-
mender system that utilises crowd information interactively to support tour
planning. The study created a bar graph about relative crowdedness in a day
based on the idea that the measures required for a crowd vary depending on each
tourist. This research conducted user experiments to examine how tourists are
conscious of crowds. The proposed system can provide alternative plans in 70%
of cases when tourists wish to visit a spot when it is not crowded. Furthermore,
the results imply the importance of focusing on differences in tourists with
regard to a sightseeing spot. The sightseeing experiences of tourists may be
enhanced by conducting expectation management for sightseeing using ICT.

Keywords: Recommender system � Service design
Crowding data � FIT

1 Introduction

Strides in information and communication technology (ICT) have helped to enrich
tourism experiences. Tourists can prepare their tour plans in detail using ICT. However,
at a practical level, tourists may still be unable to tour as planned and to have a good
experience because of congestion in many popular tourist spots. For example, Kyoto in
Japan is one of the world’s most famous destinations for people to enjoy Japanese
traditional culture, such as through visiting shrines and temples. However, Kyoto faces
a serious problem on a daily basis: public transportation facilities do not function
efficiently owing to the rapid increase in inbound tourists [1]. Meanwhile, congestion of
tourist spots does not always have a negative influence. Moderate congestion can
enhance tourism experience and satisfaction [2, 3]. Since ICT has made detailed
planning possible, information on congestion in planning has increasingly affected on-
site tourism experience. Crowding data are increasingly relevant to a tour recommender
system.
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However, in studies on tour recommender systems, little attention has been paid to
offering support for tour planning with respect to congestion [4]. Tourists become
aware of congestion through unverified methods. Indeed, few tourists denote their
preference for each crowded situation and are conscious of congestion at the beginning
of their planning. Therefore, an interactive tour recommender system that repeats the
proposed tour plans and considers the needs of tourists for avoiding congestion is
required.

This study aimed to develop a tour recommender system that interactively and
iteratively utilises crowd information. The concept that providers and tourists co-create
value together has become popular, gradually replacing the practice of one-sided
provision by providers [5]. In the service design, incorporating the concept of co-
creation involving tourists in the tour planning and in the actual sightseeing affects the
tourism experience. This study clarifies the awareness of tourists of the congestion
issue through the co-creation of tour planning, thereby contributing to the development
of service design research for tour planning using ICT.

2 Literature Review

2.1 Tour Recommender System

Many studies on personalised travel plan support have been conducted [6]. Based on
tourists’ restrictions and the attractiveness of points of interest (POIs), these studies
formulate sightseeing plans [7–9]. For example, Gavalas [8] allows a user to arbitrarily
set the start/arrival point. In general, the Orienteering Problem (OP) [10] is used to
derive sightseeing plans [11]. Alghamdi [12] extends the OP and takes into consid-
eration the time spent at each location.

Tour recommender systems are classified on the basis of various views. One of
these classifications is whether the process of recommendation is one-shot or interac-
tive. In one-shot recommendation schemes [13, 14], users input their profiles (e.g. age,
sex, and job) and then a system creates user models based on their profiles. Then, the
system recommends tour plans to match the preferences estimated from the user
models. Users can directly input their characteristics [15]. In an interactive recom-
mendation system [16], users are able to revise their preferences during interaction with
the recommender and are recommended tour plans after browsing some of the system’s
initial suggestions.

Another classification is from the viewpoint of function, such as recommender
systems that prepare destination/tourist ‘packs’ and suggest attractions, trip planners,
and social aspects [17–19]. Tour recommender systems have also been traditionally
classified into content-based, collaborative, and demographic systems [20–22]
according to the analysis of user information and filtering of list items. Collaborative
systems make recommendations based on groups of users with similar preferences [23].
Demographic-based systems rely on the demographic data of the user (e.g. age, country
of origin, and level of studies). In this case, generated recommendations are not based
on the user’s interests and preferences but on his/her personal characteristics [24].
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Meanwhile, content-based systems calculate the degree of similarity between users
and items to be recommended. For example, the City Trip Planner [4] recommends a
plan suitable for tourists based on conditions input by users, such as travelling time,
departure and arrival place, and degree of interest in the sightseeing categories. The
CT-Planner (Collaborative Tour Planner; http://ctplanner.jp/) [25] also recommends
plans based on the conditions requested by users. It is an interactive recommender
system. Therefore, the planning process on the CT-Planner is completed by reflecting
the repeated feedback from the user.

2.2 Crowding Research

Karanikolaou [26] conducted an analysis to understand human crowd behaviour
developed in ‘human-centred participatory sensing’. Congestion in sightseeing has
been studied from the viewpoint of route allocation of tourist buses, considering the
influence of traffic congestion for tourist buses [27, 28]. Uchida [29] generated a set of
tour schedules where the sum of all users’ utility considering congestion is the highest,
using simulation-based optimisation. In a study of the role of crowdedness in urban
tourism in Florence, Popp [30] indicated that tourists’ perception of crowds is strongly
influenced by their tourism experience. Crowding may work positively for sightseeing
experiences, unless the threshold for negative crowding is exceeded. In other words,
perceived crowdedness depends not only on individual tourists but also on the purpose
of a trip for the same tourist.

Therefore, a tour planning system that deals with crowd information requires the
following specifications.

• Crowding should not be dealt with at a general level in the tour recommendation; it
depends on the tourist and context.

• An interactive process is necessary to obtain tourists’ preferences for each crowded
situation.

• The obtained preference should be interactively incorporated into the tour recom-
mendation in a content-based manner.

3 Proposed System

3.1 Reference System

This research used CT-Planner [25] as an interactive and content-based tour recom-
mender system. The CT-Planner estimates the value of individual POIs for each user,
and then calculates the most efficient plan under given constraints that maximises the
sum of the estimated values of the POIs to be visited in the tour. The calculation of the
most efficient plan under the given time and start/goal constraints is formalised as a
selective travelling salesman problem [31], which is an NP-hard combinatorial opti-
misation problem. Thus, a genetic algorithm is adopted to derive semi-optimal solu-
tions within a short time. This system combines optimisation techniques with manual
modification by users so that users can clarify their requirements and create person-
alised tour plans interactively.
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3.2 Modelling of Tourists’ Perception of Crowds

This study sought to shed light on crowd perception. Figure 1 shows a graph for a
given spot, with the horizontal axis representing the time zone, and the vertical axis
representing the number of people. Tourists have varying definitions for crowd volume
as being ‘the border of uncomfortable by congestion (congestion line)’ and ‘the border
of enjoyable than this is (bustling line)’ for each sightseeing spot. The number of
people between these two standards is the appropriate crowdedness, whereas the time
zone corresponding to the limited crowdedness is the desirable visiting time.

3.3 Crowd Data

This study used Google’s ‘popular times’ as a data source for crowd information.
Google provides this information based on anonymous data aggregated from users who
have Google location history enabled on devices such as smartphones. Since ‘popular
times’ information is based on data averaged over a few weeks and is a graph relative
to the peak hour for each spot [32], a comparison between different spots using absolute
values is impossible. However, as the avoidance of the crowded spots themselves is not
the objective of computer-aided planning, Google data are enough to obtain the relative
population on one day in each spot. The degree of crowdedness is smoothed by
averaging over several weeks, including data on large crowds, such as crowds during
festivals and events, where the staying time is longer than usual. In addition, when
tourists themselves participate in festivals and events, the staying time also changes
considerably.

Queueing time is not considered in this study. Queueing time is determined not
only from the number of visitors but also from supply volume, such as the number of
employees. Therefore, objective data on queueing time of the day cannot be obtained
for most spots.
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Fig. 1. Model of tourists’ perception of crowd
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3.4 Proposed Process to Incorporate Crowd Information into Planning

This study enhanced the CT-Planner by adding congestion information. The proposed
system provides crowd information to the interactive process of the CT-Planner in an
interactive and stepwise manner, and accounts for incorporating tourists’ crowd per-
ception into the planning (Fig. 2). In this process, while grasping the preference of a
tourist for coping with crowdedness at a specific visiting spot, the system incorporates
the feedback from the tourist and creates a new revised plan. The steps of the procedure
are elaborated as follows.

(1) Making a provisional plan based on initial travel conditions
The system first prepares a provisional plan based on the tourism preferences of
users (tourists). This step is carried out in the same manner as in the conventional
CT-Planner. Apart from the travel duration and required tour characteristics, the
starting time and day of the plan are specified in this step.

(2) Narrowing down spots to show crowd information to the tourist
In the recommendation mechanism of the CT-Planner, the match degree between
each spot (P = {p1, p2, …}) and tourist is calculated as the expected utility of the
spot. Accordingly, this step checks the crowdedness of spots to be visited at the
scheduled time in the provisional itinerary, limited to the top 30% of spots
(Pc � P) with high expected utility. This limit helps the user easily focus their
attention.

(3) Confirming crowd information and providing crowd option
The user may check the crowd information of the limited spots (pci � Pc); the
system presents daily crowd graphs. Multiple options to cope with the crowd-
edness of pci are listed for the tourist to choose from, as follows. These options

Set initial conditions Make a provisional plan

Narrow down the spots
based on crowd informationConfirm each

crowd information

Select an option
for coping with

crowd?

Recommender 
system

Tourist (= user)

Provide crowd options

Agree?
N

Add visiting time frame
and recalculate

Visit possibility?

Show an alternative plan
with changed visit time

Show an alternative plan 
with spot removed

Y 

N

Present a revised plan

Y

N

Y

Fig. 2. Interactive process of the proposed system
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draw out the perception of the tourist to the crowd of pci . The determination of
whether the spot pci is crowed is explained in detail in Sect. 3.5.
(A) Want to visit if not crowded
(B) Want to visit regardless of crowd

(4) Selection for coping with the crowdedness and re-computation of the revised plan
When (A) is selected by the user, optimisation calculation is performed by the
system after adding a constraint of possible visiting time frame to pci for avoiding
congestion. If a semi-optimal visit plan during the limited time period can be
devised, the plan will be presented to the user as an alternative plan. Otherwise,
another plan that excludes visiting the spot will be presented to the user. In both
cases, the system will inform the user on how the itinerary has changed.

3.5 Setting the Visiting Time Frame

This section describes the programming for incorporating crowd information into the
proposed process. To set a provisional congestion line, as shown in Fig. 1, the system
focused on the evaluation score of ‘quiet/lively’ of each spot on the CT-Planner. This
parameter indicates whether the spot has a lively charm or is tranquil, which is ranked
by experts in five grades from −2 to 2. A score of −2 indicates that ‘it attracts tourists
by having a calm atmosphere’, whereas a score of 2 indicates that ‘it attracts tourists by
being bustling’. Crowdedness becomes problematic in spots where quietness is deemed
attractive, but not in spots with a lively charm.

This study attempted to determine a congestion line. Spots with an evaluation score
of −2 to 0 (i.e. quietness as attractiveness) was set to 60% of the peak for a congestion
line. A spot with an evaluation score of 1–2 was set to a peak line of 70%. These values
were set to ensure an appropriate visiting time frame. If the congestion line is lowered
too much, for example to 50%, the visiting time frame will be of 1–2 h and the ratio of
an alternative plan with the changed visit time will be very low in the planning. On the
other hand, if the congestion line is set high, most spots will not be considered con-
gested and the crowd information will not be presented. During actual planning by
tourists, the congestion line is not directly shown to the tourists in order not to attract
their consciousness too much. As described in Sect. 3.2, the line is only used to narrow
down the possible spots for the awareness of tourists. The visiting time frame to avoid
congestion is utilised in the proposed calculation.

The method of recalculation adds a visiting time frame. The CT-Planner algorithm
calculates plans so that all the staying time falls within the business hours. We create
virtual business hours to be used in the planner. When ‘(A) want to visit if not
crowded’ is selected, the system changes the business hours of the target spot,
according to the end of the visiting time frame and the staying time there. The recal-
culation is as follows.

(A) The end of the visiting time frame is the same as the closing time of the spot.
Let the visiting time frame be virtual business hours of the spot.

(B) The end of the visiting time frame is different from the closing time of the spot.

Let ‘the end of the visiting time frame + expected time of stay/2’ be virtual busi-
ness hours of the spot. If there are multiple visiting time frames (as in the two-peak
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crowd graph), A and B are combined. If congestion avoidance is done in 50% or more
of the staying time, the utility would be satisfied. Taking the case of Table 1, the plan
will be derived only when visiting by 11 am in the 10:00–12:00 visiting time frame.
Thus, the visiting time frame would be substantially narrowed.

4 Implementation

The study implemented the proposed method on CT-Planner. As shown in Fig. 3, a
humanoid icon is displayed above the sightseeing spot name. When this icon is clicked,
a window as shown in Fig. 4(a) is displayed, and the crowd graph and choices are
displayed. When options are selected, a visiting time frame is added and the plan is
recalculated; then the window displays whether the visit is possible or not and the
difference in the new plan, as shown in Fig. 4(b), (c).

Table 1. Case of changing business hours (crowded between 10 am and 12 am)

Case Staying
time

Regular
business
hours

Visiting time frame for
adequate crowdedness

Virtual business hours
in computation

1 60 min. 10:00 to
18:00

15:00 to 18:00 15:00 to 18:00
2 11:00 to 13:00 11:00 to 13:30
3 10:00 to 12:00 or 17:00 to

18:00
10:00 to 12:30 or
17:00 to 18:00

Fig. 3. Notification of crowd information in the current plan
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5 Verification

To verify the effectiveness of the proposed method and the influence of the presentation
of crowd information on users, the study examined data preparation and conducted a
user experiment.

5.1 Availability of Crowd Data

This study investigated how much and what kind of crowd data can be collected via
Google’s ‘popular times’ described in Sect. 3.3. Analysis of crowd data for 32 desti-
nations and 1,007 spots registered in CT-Planner showed that 48% of spots had crowd
data for 31 destinations (excluding one region of the isolated island).

In addition, the shape of the obtained crowd graphs could be classified into ‘one-
peak’ and ‘two-peaks’ types. The average ratio of the two-peaks type graphs in each
destination was 27 ± 16%. Therefore, more one-peak type graphs were obtained
compared with the two-peak type. The average and standard deviation of peak time in
one-peak type graphs were analysed in each destination. The earliest average peak time
was 13:00 and the latest was 15:20. Thus, according to users’ selection, the developed
system may work well to help them avoid congestion and create alternative plans by
controlling for visiting time.

5.2 User Experiment

This study conducted a comparative experiment between the original CT-Planner
explained in Sect. 3.1 [18] and the proposed CT-Planner. The participants were eight
tourists aged from 20 to 50 years. The target destinations were Osaka and Asakusa for the
following reasons: they are popular cities that attract many tourists; and tourists can go
around on a one-day tour because the tourist spots are closely located. The participants

(a) Detailed crowd 
information and choices 

displayed to users

(b) Succeed in visiting the 
spot in not crowded time

(c) Failed in visiting the 
spot in not crowded time

Fig. 4. Example results of recalculation to avoid crowds at a spot
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were divided into four groups to counterbalance the usage order of destination and
system. In the experiment, each participant was asked to plan a six-hour tour for each
destination. That is, four times of planning were carried out in total per participant.

The experiment was conducted to verify the user’s perception of the crowd
information as aided by the interactive planning support. The participants were told that
Osaka and Asakusa are very likely to be crowded on Sunday. Operation data by each
participant user on the tool were recorded for investigating the relationship between the
user’s selection, motivation for selection, and satisfaction of planning through a
questionnaire survey and a retrospective interview. In the questionnaire, we asked users
which system they wanted to use in the future. We conducted a retrospective interview
on their planning process comprising the following three questions:

• The reason to change the intention to visit by presenting crowd information
• Thinking about choosing options
• Impression on a crowd graph

5.3 Experiment Results

User’s Choices on Crowded Situations

Among spots of which the user confirmed the crowd information, the proportion of
choosing among options for dealing with crowd requests was 90%. Among them, 58%
chose ‘want to visit if not crowded’ and 42% chose ‘want to visit regardless of crowd’.
Therefore, as this study supposed, users do not always want to avoid crowds. According
to the interview results, four participants tended to accept the congestion at popular spots.

Retrospective Interview

We listed representative answers to three questions. Regarding the change of intention
to visit by presenting crowd information, a user answered: ‘I came to want to go there if
not crowded’.

When users who used the choices A and B in a certain spot were asked about the
impact on their thinking process, a user answered: ‘My congestion acceptance was
broadened when I was aware of crowdedness in advance’. In addition, four users
answered similar contents: ‘I do not care much even if a famous spot is crowded’.

As for the fact that the crowd graph was presented, a user answered: ‘Unlike
subjective information such as word of mouth, objective data like this are useful’.

Generated Alternative Plans and Completed Plans

Next, the study examined how the crowd information affected the subsequent planning
by users based on operation data. The spots where the user confirmed the crowd
information remained in 70% of final plans. These tourist spots are thought as being of
high interest for tourists, and the proposed CT-Planner could deal with crowd infor-
mation effectively. The proposed CT-Planner provided alternative plans according to
users’ visit time for 70% of the cases. The number of spots in the completed plans was
6.6 ± 1.2, whereas the number of spots for which users checked crowd information
was 2.4 ± 1.1.
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Satisfaction of Users

Six of the eight participants answered in the questionnaire that they would like to use
the proposed CT-Planner in the future. User satisfaction tended to be higher for the
proposed CT-Planner incorporating crowd information. Seven of the eight participants
indicated that crowd information makes their planning effective.

6 Discussion

6.1 Availability of Crowd Data

The crowd graph can be obtained for 48% of tourist spots; this proportion accounts for
sightseeing spots where congestion can be a problem. Sightseeing spots which crowd
graph could not be obtained can be classified as less intensive spots. Both classifica-
tions are not invalid; they can be used for planning that considers tourist crowds. In
addition, the shape of the crowd graph can be classified into having either one or two
peaks. In the case of two peaks, the visit time frame can be set as in the one peak cases.
Measures include suggesting the time between peaks as a vacant time. The peak of each
spot and the time period with the highest tendency of being crowded can be ascertained
from the average visiting time and standard deviation, leading to users’ grasp of the
degree of concentration of tourists. The peak for spots with a small standard deviation
indicates a higher concentration of people. These findings are useful for considering the
variance in the number of visitors. In the absence of big data on tourists, it is possible to
gather data with the cooperation of local residents. Crowd graph can be created based
on experiences; fluctuations in the number of visitors of each spot can be included,
because ‘crowd’ is a relative number.

6.2 User Experiment

From the participants’ user selection and interview results, we found that 90% of users’
selections reveal the option to deal with crowds at spots for which they have confirmed
crowd information. That is, tourists do not always want to avoid congestion even when
they click humanoid icons and confirm the crowd information. From the interview
results, half of the users allowed for congestion in their planning for visiting popular
spots. Therefore, it is important to consider the perception of crowd for each tourist
rather than strict congestion avoidance. According to Bosque [33], positive emotions
are likely to occur when tourists’ expectations are high; the higher the frequency of
positive emotions during the travel experience, the higher the satisfaction level.
Therefore, from the viewpoint of expectation management, it is possible to increase the
satisfaction of tourists during sightseeing by indicating crowd information interactively
and helping them prepare for possible congestions. From the interview results, in terms
of crowd information, objective data may be more reliable than subjective data such as
word of mouth. Moreover, crowd information other than visit time is also important.

User has not confirmed the crowd information at random from the results of the
relationship between the number of spots that clicked icon and the number of spots
included in the completed plan. Therefore, the number of spots with indicated crowd
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information must be narrowed down. Moreover, since the proposed CT-Planner pro-
vided alternative plans for 70% of the cases when tourists wanted to visit a spot if it
was not crowded, the tentatively set congestion line was appropriate to ensure a visiting
time frame. In future work, more appropriate congestion lines could be set through
social implementation. We will also conduct experiments when the congestion line is
visualised and the user can freely adjust it. Moreover, analysing the accumulated data
through social implementation [34] will lead to the understanding of the relevance of
tourists’ selection to crowd information and spot characteristics.

7 Conclusion

Although congestion affects tourist experiences, it has not been sufficiently discussed in
the research field of recommender systems. This study developed a recommender
system that indicates crowd information interactively to support sightseeing planning,
based on the idea that the measures required for crowds vary depending on each tourist.
To create a crowd graph from big data and reflect it in planning, the appropriate crowd
level was defined per spot. Verification of the proposed system showed it can provide
alternative plans in 70% of the cases when tourists want to visit a spot if it is not
crowded. Furthermore, the results of the user experiment suggested the importance of
focusing on the differences of each tourist in sightseeing spots rather than imple-
menting uniform measures, such as based on the name recognition of sightseeing spots.
In other words, it is important to enhance the sightseeing experiences of tourists by
conducting expectation management for sightseeing using ICT.
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Abstract. Rating-based summary statistics have become ubiquitous,
and of key relevance to compare offers on booking platforms. Largely
left unexplored, however, is the issue to what extent the descriptives of
rating distributions influence the decision making of online consumers. In
this work a conjoint experiment was eye-tracked to explore how different
attributes of these rating summarisations, such as the mean rating value,
the bimodality of the ratings distribution as well as the overall number of
ratings impact users’ decision making. Furthermore, participants’ max-
imising behavioural tendencies were analysed. Depending on their scores
on Decision Difficulty, participants were guided by different patterns in
their assessment of the characteristics of rating summarisations, and in
the intensity of their exploration of different choice options.

Keywords: e-Tourism · Rating summaries · Conjoint analysis
Explanations · Recommender systems

1 Introduction

This research targets the first layer of the framework classifying current research
challenges at the intersection of IT and tourism [1], namely the interaction of
individuals with web platforms such as online travel agencies (OTAs). Travel
planning via OTAs represents a big, but saturated, market [2]. Thus, research
on evaluating and comparing the information offers on tourism platforms has a
long tradition, and surveys like [3] demonstrate the maturity of this sub-field of
e-Tourism research. With the transformation of the traditional web into a par-
ticipatory and social one, electronic Word-of-Mouth (eWOM) has quickly been
recognised as strong influencer of online decision making [4], and as an important
determinant of business performance [5]. Consequently, the analysis of the con-
tents of online review platforms [6] and research analysing how different aspects

c© Springer Nature Switzerland AG 2019
J. Pesonen and J. Neidhardt (Eds.): Information and Communication
Technologies in Tourism 2019, pp. 40–51, 2019.
https://doi.org/10.1007/978-3-030-05940-8_4

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-05940-8_4&domain=pdf
https://doi.org/10.1007/978-3-030-05940-8_4


Decision Making Based on Bimodal Rating Summary Statistics 41

of online reviews influence decisions like [7] are widespread. The present work,
however, focuses on a very particular and, so far, largely unexplored aspect,
namely how the statistical characteristics of rating summarisations influence
users’ decision making. The study participants had to rank different tourism
offers (i.e., hotels) that, in their perception, only differed in their rating sum-
marisations – that is, in the total number of ratings, the mean rating value, and
the bimodality of the rating distribution on a discrete scale. The actual con-
tent of reviews or descriptions of the accommodation services et cetera were not
shown. A rank-based conjoint experiment was conducted, supplemented with
eye-tracking in order to measure the focus of participants’ attention, and to
understand how they value the displayed differences in their decision making
process.

In addition, since decision making strategies vary from person to person [8],
it was hypothesised that users high on dispositional maximisation would behave
differently from those low on dispositional maximising (so-called satisficers) in
such an experiment. This study shows that these two groups trade-off the char-
acteristics of the aggregated rating distributions in different ways and behave –
under the lens of the eye-tracker – according to the initial hypothesis grounded
in decision making theory.

After shortly referring to related work on decision making strategies and con-
joint studies in the context of recommendations in Sect. 2, a detailed description
of the conjoint and eye-tracking methodologies is provided in Sect. 3. Section 4
presents obtained results, and Sect. 5, discusses and outlines the implications of
this work.

2 Related Work

Constructing consumers’ decision making process has been a focal point for
many years [9,10]. The literature on recommender systems acknowledges that
the decision making strategies differ from person to person. For example, people
employing a non-compensatory strategy, like the Satisficing principle, would
differ in the extent to which they search for “the best possible item”, and/or
settle for “a good enough alternative given the circumstances” [8,11–13].

The Satisficing principle stems from the seminal work by Herbert Simon [11],
which describes the satisficing nature of human decision making. Simon argued
that, in a “rational” model, a person would explore a set of multi-attribute
items until she finds an item that exceeds some minimum acceptance level. This
strategy falls into the category of non-compensatory approaches. In contrast,
in a compensatory approach, a consumer would make a trade-off between high
values on one characteristic and low values on another when determining the
overall utility [9].

Barry Schwartz and colleagues [12] developed a self-reporting scale to assess
personal differences in people’s maximising behaviour. People scoring high on
the maximisation scale manifest a tendency towards determining the best choices
for themselves, while people scoring low on this scale, so-called satisficers, settle
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sooner for a “good enough” alternative, and, opposed to maximisers, are less
likely to experience regret and low choice satisfaction after making a decision.

In the field of recommender systems, relatively few studies consider the
maximising decision making process. Bart Knijnenburg and his colleagues [8],
in a between-subjects experiment, controlled the interfaces to provoke differ-
ent decision making strategies. However, contrary to Schwartz’s theory, they
observed that maximisers were more rather than less satisfied with their choices.
Jugovac et al. [13] even reported null effects in the presence of recommendations.

Conjoint analysis is a widely appreciated methodological tool from marketing
and consumer research, which is particularly applicable to the study of user
preferences and trade-offs in the decision making process [14]. In the field of
recommender systems and online decision support, Zanker and Schoberegger
[15] employed a ranking-based conjoint experiment to understand the persuasive
power of different explanation styles over users’ preferences that also included a
product category from the field of tourism and hospitality.

In his inspiring work, John Payne investigated conjunctive models by explic-
itly collecting respondents’ verbal commands [9]. Latent preferences of the user
can be captured with conjoint experiments [14]. Glaholt et al. [16] and Orquin
and Loose [17] suggested that eye movement and gazes reflect the screening and
evaluation of choices.

By complementing conjoint analysis with eye-tracking, the authors shed more
light on how information is actually processed, and observe how the study par-
ticipants build their decisions.

3 Methodology

Fig. 1. Profile snapshot.

The authors conducted a within-subjects
study to better understand the differ-
ences in the decision making strategies
between maximisers and satisficers. The
analysis was based on the Rank-Based
Conjoint (RBC) methodology, supported
by an eye-tracking device. In conjoint
designs, items (a.k.a., profiles, see exam-
ple in Fig. 1) are modelled by sets of cat-
egorical or quantitative attributes, which
have different levels, cf. [18]. The RBC
experiment is designed such that partic-
ipants rank items from the most to the
least preferred one. This design feature
nicely matches real-world settings, where
users are confronted with lists of tourism
services [19].
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3.1 Attribute Selection and Study Design

Earlier study results [20,21] showed that the mean rating value is actually the
most important predictor, and that the number of ratings has only a mediocre
influence on the user’s choices. However, the latter is only true if the number of
ratings is perceived as relatively high (i.e. in the three digits and above), while,
when the number of ratings are in the double digits, users tend to put more
weight on this aspect when making choices. Thus, users are willing to trade in
a slightly lower mean rating value for a higher number of overall ratings, which
obviously makes the mean rating value appear more reliable. Only minor or no
effects were observed, when the research was extended to additional character-
istics of rating distributions, such as the variance or skewness [22]. However,
Hu et al. [23] observed that rating distributions actually exhibit an asymmetric
bimodal (J-shaped) distribution. This J-shaped distribution can be explained
by the purchasing bias (i.e., one tends to buy what one likes) and an under-
reporting bias (i.e., polarised opinions are more likely to be reported). Thus, the
mean rating value has been considered as a biased measure for product quality
[24]. Therefore, it was hypothesised that even though an item might have a high
overall score, an additional “minor” peak on low rating values would actually
discourage users to choose such an item. The range of these “peaks” was mea-
sured using the bimodality coefficient, as recommended by [25]. The bimodality
coefficient is computed as:

Fig. 2. Items drawn from the TripAdvisor dataset (bimodality coefficients > 0.7).

BC =
m2

3 + 1

m4 + 3 (n−1)2

(n−2)(n−3)

(1)

where m3 is skewness, m4 kurtosis and n the sample size of the distribution.
The bimodality coefficient varies from 0 to 1, in which a low value indicates an
unimodal bell-shaped distribution. The value of 0.55 is considered a threshold,
where a bimodal distribution is recognised as such. Values above this threshold
clearly exhibit a bimodal distribution (see examples in Fig. 2).

Rating summarisations are typically depicted as frequency distributions on
the class of discrete ratings values (such as one to five stars). This study focused
on three distinct attributes: number of ratings, mean rating, and bimodality.
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(a) Mean (b) Bimodality

Fig. 3. Statistical descriptives of datasets.

These three attributes were used to develop the stimuli (i.e., the profiles/items)
of rating summaries, and kept variance and skewness constant.

In order to validate the plausibility of the selected levels for the three
attributes, they were aligned with real data from the tourism and hospitality
domain crawled from TripAdvisor [26,27] and a public dataset from Yelp1.

Comparison of the mean rating values (Fig. 3a) among the four datasets, as
expected, revealed that ratings tend to be skewed towards higher rating values.
Likewise, as hypothesised, the bimodality coefficient (Fig. 3b) is nicely spread
within all datasets – i.e.,the J-shaped rating distributions occur in tourism data.

Table 1. Attributes and levels.
Attribute Level Value

A1: Number of ratings L1 20

L2 80

A2: Mean rating L1 3.6

L2 3.8

L3 4

A3: Bimodality L1 0.3

L2 0.5

L3 0.7

The number of ratings was set at 20 and
80, since it was observed in an earlier
study that participants clearly notice the
difference between these levels [20]. Mean
rating values from 3.6 to 4.0 are repre-
sentative for many rated items on Tripad-
visor (see Fig. 3a). The bimodality coef-
ficient was varied from 0.3, which means
there is no noticeable second peak present,
to 0.7 which clearly indicates the unanim-
ity of reviewers. Table 1 summarises the
selected levels for the three attributes of
rating summarisations in the study. Based
on the identified attribute levels, a full-factorial design [14] was built that
included all possible combinations of attributes and levels – that is, a design,
which consisted of 3 attributes (2 levels × 3 levels × 3 levels), and resulted in 18
different profiles that were put to test. Importantly, all items represented statis-
tically feasible level combinations. The profiles were blocked into three subsets
in order to lower the cognitive load for respondents to feasible levels. In other
words, they had to rank 3 × 6 alternatives.

1 https://www.yelp.com/dataset/challenge.

https://www.yelp.com/dataset/challenge
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3.2 Metrics and Analysis

Conjoint analysis. One basic assumption is the additive utility model. It assumes
that the different attributes and characteristics of an item/profile contribute,
independently of each other, to the overall utility. Individual utilities were esti-
mated for each item characteristic [14], i.e., the respondent’s preferences could
be modelled via a utility function u(xi), Formula 2, representing the overall
utility, which a respondent assigns to an item.

Fig. 4. Screenshot of one task that also highlights the Areas of Interest.

u(xi) = xiβ + ε (2)

where xi is a vector characterising a profile i, β constitutes the vector with the
preference values for each attribute level, and ε is the residual error. The utility
u(xi) of an item xi is the sum of the partial utilities for each attribute.

Eye-tracking: Areas of Interests. Areas of Interest (AOIs) [28] are regions
defined in the stimulus in order to extract data specifically for those areas.
Three AOIs were observed per item (see Fig. 1) specifying the three attributes.
The dwell or gaze refers to a focal visit of an AOI, from entry to exit, while a
gaze cluster constitutes a fixation. It would be considered a hit on an AOI, if the
participant locked his gaze into a specific area, spending the minimum time that
it takes to cognitively process the information therein [28]. A transition is the
movement of the gaze from one AOI to another, while a revisit is the transition
back to an AOI already visited. Fixation time was observed, since maximisers
supposedly spend more time assessing their choices than satisficers [12]. As is
explained in Sect. 4, sample sizes were small (below 25 per group of maximisers
and satisficers). In order to present the best estimate of the average task time,
therefore, the geometrical mean and the log-transformation of the confidence
interval was used [29]. In addition, revisits indicate how decision makers examine
alternatives, the amount of information searched, and the comparisons performed
in order to complete the task [9].



46 L. Coba et al.

Decision Difficulty. Several scales exist to assess individual differences in
maximising versus satisficing behavioural tendencies, ranging from the 13-item
Maximisation Scale [30] to several shorter forms. In the present study, the short-
ened 6-item scale proposed by [31] was used. It comprises the following items:
“When I am in the car listening to the radio, I often check other stations to see
if something better is playing, even if I am relatively satisfied with what I’m
listening to”, “No matter how satisfied I am with my job, it’s only right for me
to be on the lookout for better opportunities”, “I often find it difficult to shop
for a gift for a friend”, “Booking a hotel is really difficult. I’m always struggling
to pick the best one”2, “No matter what I do, I have the highest standards
for myself”, and “I never settle for second best”. Each item was measured on
a 7-point scale ranging from 1 (completely disagree) to 7 (completely agree).
The sum of these six items yielded an overall maximisation score [30,31]. The
overall scale as well as each of the three sub-scales individually are reliable with
Cronbach’s α within the ranges outlined by [31]. Schwartz et al. [30] proposed to
use the appropriate sub-scales, depending on the purpose of the analysis. Here
the participants had no possibility to include other solutions or tourism offers
that they could search for, but were instructed to rank exactly six items that
only differed based on their rating summaries. The analysis was thus focused on
the decision difficulty sub-scale that distinguishes maximisers, who frequently
experience difficulties when making decisions, due to their attitude to always go
for the best choices. Satisficers, in contrast, seem to settle quicker for a solution.
It was therefore hypothesised that participants experiencing more decision dif-
ficulty would need longer, as they would compare the differences between the
different offers more intensely.

3.3 Study Procedure

Participants volunteered to take part in a controlled lab experiment on a precon-
figured terminal. The stimuli were presented on a 22” display, and the gazes were
recorded with a static remote eye-tracking system utilising a 150Hz research-
grade machine-vision camera. Participants (having given informed consent to
have their data used for research purposes) were asked to fill in the shortened
Maximisation Scale described above. Next, the experiment was started from a
remote console, where participants were asked to consider the following tourism-
inspired decision making and ranking task:

You need to rank hotels on a booking platform for your holiday stay.
All hotels are equally preferable for you with respect to cost, location,
facilities, services, etc. Other users’ ratings of this hotel are aggregated
and summarised by their number of ratings, the mean of their ratings and
their distribution over the different rating values. Given the above, which
of the hotels below would you prefer, when you were to solely consider the
ratings for the displayed accommodations?

2 Note, that the original, outdated, phrase Renting a video[..] in the scale of [31] in
the present research was replaced with Booking a hotel[..].
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Following this introduction, the participant went through 3 consecutive rank-
ing tasks. In each task the respondents had to rank 6 items out of 18 from the
full factorial combinations of the attribute levels. Each task was created such
that attributes levels were equally distributed and balanced between tasks to
allow proper measurement of main effects. A screenshot of a task is presented in
Fig. 43. Presented profiles were item-agnostic, thus users could base their choice
solely on the three study variables (i.e., number of ratings, mean, and bimodal-
ity). The order of the six displayed items (i.e., the profiles) on a single screen was
randomised for each respondent. Additional feedback (on which characteristics
of rating summaries guided decisions most) and demographic information were
included in a post-questionnaire.

4 Results

In June 2018, 42 participants took part in the eye-tracking experiment. Table 2
presents the demographics of the participants in the sample. Based on the partic-
ipants’ scores on the Decision Difficulty sub-scale, a median split of the sample
was performed to contrast the decisions of the two groups. Table 3 shows that
participants experiencing more decision difficulty (i.e. above median) had a ten-
dency to strongly rely on the higher mean (β = 1.35, p < .001); they would less
likely select an alternative with a higher number of ratings (β = 0.76, p < .001)
rather than a slightly lower mean. In contrast, respondents that scored low on
Decision Difficulty seemed almost equally likely to choose the high mean or the
high number of ratings alternative – that is, they could more confidently trade-in
different attribute levels of these two characteristics of rating summary statistics
against each other in their decision making strategies. However, in contrast to
the initial hypothesis, the bimodality of distributions did not noticeably influ-
ence the decisions for both groups – i.e., having the choice between a mean rating

Table 2. Participants’ demographic details.

Personal feature Category Total

Gender Male Female No answer

# 24 18 0 42

% 57.1% 42.9% 0% 100%

Age 18–4 25–30 31–40 40+

# 30 7 4 1 42

% 71.4% 16.7% 9.5% 2.4% 100%

Country Italy Albania Germany Other

# 16 8 8 10 42

% 38.1% 21.4% 19.0% 23.8% 100%

3 The implementation of the platform is downloadable at: https://github.com/
ludovikcoba/rankBasedConjoint.git.

https://github.com/ludovikcoba/rankBasedConjoint.git
https://github.com/ludovikcoba/rankBasedConjoint.git
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value of 4.0 or 3.8, where the rating distribution with a mean of 4.0 would also
show a stronger J-shape, participants would still confidently go for the higher
mean, although there were more low rating values present. Furthermore, results
presented in Table 3 are perfectly in line with the observation made in a previ-
ous study with a sample of 200 respondents [22]. Figure 5 shows the geometrical
mean of the fixation times on the items ordered by the ranking positions they
received from the respective participant, and grouped according to the median
split on Decision Difficulty. Note that the time was computed only for the first
ranking task in order to account for the learning effect.

Table 3. Parameter estimates for all respondents, and grouped by the median split on
the decision difficulty sub-scale.

Attribute Level Estimate (β)

Below median Above median

# ratings 80 0.90 (0.09) *** 0.76 (0.11) ***

20 – –

Mean 4 1.11 (0.12) *** 1.35 (0.14) ***

3.8 −0.04 (0.09) 0.05 (0.14)

3.6 – –

Bim. 0.7 −0.08 (0.12) 0.26 (0.14)

0.5 −0.02 (0.12) 0.07 (0.14)

0.3 – –

Note *** p < 0.001; ** p < 0.01; * p < 0.05. Dashes
(−) are the baseline levels. The estimated coefficients are
the change in odds of choosing a particular mode rather
than the baseline category. The values in parentheses are
estimated standard errors.

Rank 1 Rank 2 Rank 3 Rank 4 Rank 5 Rank 6
0

2

4

6
Below median Above median

Fig. 5. Geometrical mean of the time spent on item (confidence level of 95%), median
split on decision difficulty sub-scale.

As hypothesised, results suggest that respondents experiencing more difficul-
ties in making decisions also spent more time in inspecting alternatives.
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Payne [9] suggested that maximisers would compare the different alternatives
more frequently before making a decision. Consequently, Fig. 6 shows the mean
number of revisits – i.e., how frequently the participant’s gazes switched between
an AOI of one item and the AOI of another item, forth and back – grouped by
median split and ordered based on the actual rank assigned by the participant.
Thus, although the confidence levels are large due to sample sizes, Fig. 6 supports
the hypothesis.

Rank 1 Rank 2 Rank 3 Rank 4 Rank 5 Rank 6

10

20

Below median Above median

Fig. 6. Mean number of revisits per item, median split on the decision difficulty sub-
scale.

5 Discussion and Conclusions

This paper presented a study that eye-tracked a rank-based conjoint (RBC)
experiment. The purpose was to explore how different configurations of rating
summary statistics, which take the total number of ratings, the mean rating
value and the bimodality of the distribution into account, steer users’ decision
making under a ceteris paribus assumption. While the authors in an earlier study
observed a trade-off between the number of ratings and the mean rating value,
the results of the present study indicate that the bimodality of distributions has
only a minor effect on user choices. Furthermore, participants’ behaviour was
investigated under the lens of different decision styles, with a specific focus on
decision difficulty as a result of a maximising behaviour. A detailed analysis of
users’ gazes showed that maximisers, and in particular those high on the decision
difficulty sub-dimension underlying maximisation, spent more time comparing
the different alternatives, but still primarily relied on high mean rating values.
In contrast, their counterparts with less decision difficulty were more free to
weight in against each other different characteristics of rating distributions, and
needed less time to decide. This outcome is remarkable, since one would expect
a predominant reliance on higher mean rating values to be a simplistic decision
heuristic. Nevertheless, the detailed analysis of gazes disclosed that these partic-
ipants had actually spent more gaze time and compared more by jumping back
and forth. A limitation of this study is that the estimated effects are based on
the median split of a sample of 42 participants. Although this sample size is
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clearly commensurate for eye-tracking studies, it should also be acknowledged
that it reduced the power of the conjoint analysis.

The practical implications of the present work lie in the area of personalisa-
tion and ranking algorithms. Clearly, the differences of users, when assessing and
evaluating alternative offers on a booking platform, must be taken into account.
Needless to say, future work will include further developments in order to tune
recommendation algorithms according to users’ presumed decision making styles.

Acknowledgement. The authors would like to acknowledge Gabriela Boyadjiyska for
supporting the eye-tracking experimentation as part of her thesis project.
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Abstract. Sharing/platform economy takes place when users offer products and
services through online platforms. In the case of tourism, the terms collaborative
tourism and sharing (peer-to-peer) accommodations are commonly used. Since
providing services through online platforms can be done by anyone without
specific qualifications, it has been stated that the sharing economy is accessible
to everyone who has goods to share or spare time available. Although this is true
from a generic perspective, not all available offers receive the same attention
from consumers. This research uses a dataset with all the properties offered in
Spain on Airbnb to analyse differences in prices, demand, and guest satisfaction.
It considers factors including neighbourhoods, and on whether the host is an
amateur or a professional. The research also analyses the contents of user
complaints. Results show that the platform economy is less egalitarian than
some discourses about this economy suggest.

Keywords: Sharing economy � Collaborative economy � Platform economy
Airbnb � Peer-to-peer accommodation

1 Introduction

Several terms including sharing economy, collaborative economy, platform economy,
and access economy, among others are currently used to describe a phenomenon that
started approximately in the early 2010s. The basic principle of this phenomenon is that
individuals offer products and services to other consumers and to firms using online
platforms. Bulchand-Gidumal and Melián-González [1] state that to really be part of
the sharing economy, individuals must have a high degree of independence when
deciding what products or services to offer, what prices to set, and what characteristics
to offer.

In the case of tourism, the use of these initiatives has been named collaborative
tourism; in the case of lodging, peer-to-peer accommodation and sharing accommo-
dation. The latter terms are used in this paper. Sharing accommodation takes place
when individuals offer short-term lodging to tourists using platforms such as Airbnb,
Homeaway, and CouchSurfing, among others. In all of these cases, individuals decide
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what to offer and when to offer it, set the price (if there is a price), and choose the
amenities or complementary services that they will offer with their properties.

Much research has been conducted on sharing economy. This research has gen-
erally focused on the reasons for participating in the sharing economy [2], the global
problems of this type of economy [3], the type of work that is generated [4], and
whether sharing is a better option from a sustainability perspective [5], among other
topics. Research has also looked more specifically at the case of sharing accommo-
dation, as will be explained later in the literature review.

A common claim made by those who support the sharing economy is that it
empowers individuals [6]. From the point of view of those making the offers, this refers
to the ease with which anyone can be a supplier of products and services. Specifically,
sharing accommodation has been used as an example of this possibility. Nevertheless,
this assumption has not been addressed enough by current research. As a result, it could
seem that sharing accommodation is not subject to the same market rules that are
considered relevant for the success of traditional accommodation options (i.e., hotels,
apartments).

This study deals with the issue of the possibility of anyone becoming a supplier of
sharing accommodations, by analysing three different perspectives. First, the rela-
tionship between the average income in neighbourhoods where listings are placed and
three key variables that measure hospitality success: price, user satisfaction, and
demand. Second, the attributes of amateurs in comparison with professional hosts.
Third, the main complaints that guests mention regarding their hosts.

2 Theory

2.1 Collaborative Tourism and Sharing Accommodation

Collaborative tourism refers to the tourist dimension of the sharing economy [7]. Like
the tourism industry, collaborative tourism involves different types of activities.
Examples of these activities include experiences such as gastronomy, guided tours,
leisure activities, car-pooling and car sharing, and accommodation. Along with trans-
port, accommodation accounts for the greatest portion of both sharing economy and
collaborative tourism. Therefore, sharing accommodation and platforms such as
Airbnb, are well known and do not require a great explanation. As a typical sharing
economy platform based on Internet technology, Airbnb allows individuals to tem-
porarily rent their properties to consumers. Thus, Airbnb and other digital platforms
behave as a digital marketplace that facilitates agreements between two independent
parties [1].

According to Airbnb’s data, the platform provides more than five million listings in
over 81,000 cities and 191 countries [8]. In short, it has become very popular among
travellers. The success of sharing accommodation draws on a number of factors
including Internet technology, consumer cost-savings, household amenities available,
and the potential for more authentic local experiences [9–11].

Much research has been conducted using data from Airbnb. Studies have addressed
topics including motivations for using the sharing economy [12], the role of electronic
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Word of Mouth (eWOM) and authenticity in the intention to repurchase [13], price
determinants [14], the impact of sharing accommodation on the hotel industry [15], and
race discrimination against hosts [16].

Most of the research in the sharing economy has analysed the consumer point of
view. In this sense, one topic that is currently under researched is the factors that can
facilitate or prevent the success of sharing accommodation from the provider’s side.
Wang and Nicolau [14] have analyzed the relevance of different variables in the price
of Airbnb properties. They studied property distance from the city center, some
properties’ amenities and the host’s status (i.e., host vs. superhost). Their results
showed that the farther properties are from the city center, the lower their price. Real
beds, bathrooms, bedrooms, free parking, and free WiFi also influence listing prices.
Additionally, being an Airbnb superhost positively impacts prices. According to these
findings, it is not easy for some property owners to be successful within the sharing
accommodation. In other words, an owner whose property is located far from the city
center, without real beds, and without free parking, will have to set lower prices which
will lead to less income.

In addition to the variables identified by Wang and Nicolau [14], there are two other
factors that could affect demand guest satisfaction, and the price that owners can charge
for their listings. The first of the aforementioned factors is the area in which the listing
is placed, which has been shown to influence client satisfaction [17–20]. The second
factor is the type of host, that is, the extent to which the host can be considered a
professional of the hospitality or alternatively an amateur. Regarding the type of host,
extant research has considered the superhost status on Airbnb. This is a status that
Airbnb awards to those hosts who meet certain criteria: a certain number of bookings,
no cancellations from the host side, good ratings, and fast response times. However,
more research of the role of the host has been demanded [19].

In this sense, hosts can also be classified by the number of units they offer. Some
hosts offer only one property, which could be their own house that they rent out when
they are not there because they are travelling; others offer their second homes, which
are available most of the year; and others may rent out units purchased specifically to
use as rentals to earn some additional income. Other hosts offer several properties, that
is, two or more units combining one or more of the previously mentioned cases.
Additionally, there are professional hosts. These hosts manage properties for others by
taking care of check-in, check-out, cleaning, bookings, and maintenance of the unit,
usually in exchange for a percentage of the total income. Professional hosts may also be
simply owners of a significant amount of properties.

The number of properties that a host runs can influence variables that are relevant
for sharing accommodation guests. For example, the more properties a host manages,
the less time available for guest encounters which, in turn, could impact guest satis-
faction. This is, hosts that manage more properties could provide less authentic
experiences, which has also been proven to be a determinant of guest satisfaction, and
one of the key factors behind the use of peer-to-peer accommodations [11, 21]. In this
sense, research has shown that while guests value room attributes in the case of hotels,
in the case of peer-to-peer accommodation it is the relationship with the host what is
valued the most [22].
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Regarding the neighbourhoods in which the units are placed, and to the researchers’
knowledge, there are no studies available. Some studies do indicate that guest fre-
quently highlight the neighbourhood in where the unit is located in their comments
[20]. The present study examines whether the income level of the neighbourhood in
which a property is located influences the price of the property, the demand for the
property, and guest satisfaction. It is assumed that a higher income level could posi-
tively impact these variables because it is associated with both better properties and
settings.

2.2 Research Questions

Based on the findings of the literature review in the previous section, three research
questions are presented:

1. Are neighbourhoods equivalent in the sharing accommodation (i.e., are prices,
demand, and satisfaction with units independent of the neighbourhood)?

Research has already shown the relevance of location, understood as distance to
public transport or to the city centre, to the listings’ prices in sharing accommodation.
This research analyses if other variables, such as average neighbourhood income, are
also relevant to units’ prices as well as to their demand and guest satisfaction. This will
allow understanding if there are restrictions to the areas in which guests are interested,
thus limiting the possibility of anyone participating in the sharing economy.

2. Are there differences between types of hosts (amateurs vs. professionals) with
respect to demand, guest satisfaction, and pricing?

3. What are the main guest complaints in the sharing accommodation in relation to the
host?

As previously commented, the role of the hosts has been shown to be capital in
sharing accommodation. These two research questions will allow diving in further
depth into this issue. On the one hand, the impact of the type of host on the perfor-
mance indicators will be analysed. On the other, guest complaints. This analysis could
reveal a demand for very specific host behaviours and attributes that maybe not
everybody will be able to provide in the service encounters that take place in sharing
accommodation.

3 Methodology

In January 2018, data from all the available listings on the Airbnb platform in Spain
were automatically downloaded. In order to analyse properties that were active, only
those properties with at least one guest review are considered. Some properties were
eliminated because they had errors in their prices. Once the faulty ads were removed,
the initial sample was composed of 98,075 listings. These listings included entire
apartments and houses (74,722), private rooms (22,819), and shared rooms (534). In
order to analyse a homogenous sample, only entire properties with a maximum
capacity of six guests were studied. Thus, all the listings in which six or less guests can
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stay are considered. This last restriction was imposed because calculating the price per
person in larger properties was challenging. Table 1 outlines the sample data.

In the sample, the average property rate per night was 78.93 euros (std: 43.28) and
the average client rating was 4.75 (std: 0.27) on a scale from one to five. The guest
satisfaction rating scale consists of five stars with the following values: 1; 1.5; 2; 2.5; 3;
3.5; 4; 4.5 and 5. Apart from the general satisfaction with the unit, a specific measure of
guest satisfaction with the location of the unit was also used.

The researchers calculated the number of properties that each host was offering and
then classified the hosts as amateurs (those renting just one unit, accounting for 57.47%
of all the properties), semi-amateurs (those renting two or three units, accounting for
23.75% of properties), semi-professionals (those renting more than three units but less
than 10, accounting for 12.55% of properties), and professionals (those renting 10 or
more units, accounting for 6.23% of properties). Previous research [23] had reported a
much higher amount of amateurs (single-listing hosts), but it is believed that it was due
to the sample used in that research and to the market dynamics.

Regarding the neighbourhoods, data from the Spanish Tax Agency was overlaid to
the sample. This data is aggregated at the zip-code level and includes information such
as the average income within the zip-code. Based on this information, the quartiles
were used to divide the sample in four groups: low-income neighbourhoods, median-
to-low-income neighbourhoods, medium-to-high-income neighbourhoods, and high-
income neighbourhoods.

Airbnb does not provide the number of bookings that each unit has had. However,
there is a proxy measure that can be used to determine the number of bookings: the
number of reviews that the property has received. It is true that this measure can present

Table 1. Sample data

Source Airbnb

Country Spain
Selection criteria All entire properties with at least one guest review and a

capacity of 6 people or less
Date of data collection January 2018
Data collection Automated
Entire apartments and
houses

47,373

Average maximum capacity 4.15
Average daily rate 78.93 euros
Average price per person 19.82 euros
Average rating 4.75
Properties offered by each
host

3.22

Properties by size
(maximum capacity)

1 or 2 guests – 7,420 (15.66%)
3 or 4 guests – 23,621 (49.86%)
5 or 6 guests – 16,332 (34.48%)
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some problems. For example, long bookings only generate one review and not all users
review. Nevertheless, it is believed that reviews can be used as a good estimate when
determining the demand a property has.

Finally, to analyse guest complaints content and identify items causing dissatis-
faction, a random procedure by which 1,000 comments were downloaded which had
global ratings of less than 4 was implemented. In other words, comments with global
ratings of 3, 2, or 1 stars were downloaded. The constraint that the comments had to be
in Spanish or English in order to allow processing by the researchers was implemented.

Considering a comment with a three-star rating as negative on a scale from 1 to 5
can be questionable. However, the reality is that, at least currently, most ratings on
platforms such as Airbnb are very high [24]. This research confirms this phenomenon,
as the average property rating was 4.75. As will be explained later, all comments were
rated 4 or 5 for most properties, and 3-star ratings usually included comments that
described negative experiences. Comments with a rating of 1 or 2 were very rare.

Content analysis was applied to the downloaded comments. After analysing these,
two independent researchers independently proposed categories for the guests’ com-
plaints. After a discussion, both reached consensus about the final categories. Subse-
quently, the same researchers independently classified the downloaded comments into
the categories with a 94% agreement level.

In summary, the independent variables included were the income average of the
neighbourhoods and the type of host. Dependent variables were price, guest satisfac-
tion, and demand. Finally, the control variables taken into consideration were the
capacity (maximum number of guests allowed in the property) and the starting year in
Airbnb (2009 to 2017). The data were analysed using one-way ANOVA. Calculations
were made with STATA v14.

4 Results

The following sections present the results of the three analyses that were completed: at
the neighbourhood level, at the host type level, and at the guest satisfaction level.

4.1 Results by Neighbourhoods

The first research question sought to establish whether there are differences in property
prices, demand, and guest satisfaction between neighbourhoods, depending on the
average income of the area. As previously noted, the neighbourhoods were divided in
four groups based on the quartiles of average income in the neighbourhood.

First, the analysis found that there were differences in average price per person
across the different neighbourhood groups. While the average price per person in the
low-income neighbourhoods was 19.27 euros, it was 20.79 in the higher-income ones.
In other words, there was a difference of 1.52 euros per-person. It must be considered
that, for a one-week rental for four people, this per-person difference can amount to
more than 40 euros. Thus, properties in the higher-income group charge 8% more than
similar units in the lower-income one. In order to confirm that these differences were
statistically significant, an ANOVA test was run, which found that the differences were
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significant (p<0.001 using Bartlett’s test of equal variances). In the Bonferroni tests, all
the pairs were significant except for two: medium-to-low vs. medium-to-high-income
neighbourhoods, and medium-to-low vs. low-income neighbourhoods. In these two
cases, no significant differences were found.

Second, guest satisfaction was analysed in relation to neighbourhoods. In global
guest satisfaction, some differences between groups were found, but these differences
were not consistent across all the cases. Thus, the researchers decided to use guest
satisfaction in relation to the location instead of overall satisfaction. With regard to
location, satisfaction increases consistently from lower-income neighbourhoods (4.72)
to higher-income ones (4.78). According to an ANOVA test, these differences were
statistically significant globally and across all group pairs (p<0.001 using Bartlett’s test
of equal variances, and Bonferroni test for pairs comparison).

Lastly, regarding the demand for each unit, the number of reviews that a unit
receives depends heavily on the year in which the property was added to the Airbnb
platform. This relationship is negative: the later the unit was added to the site, the less
reviews it has received. Thus, in this case, the ANOVA was performed by year. The
results can be found in Table 2.

As Table 2 shows, properties in higher-income neighbourhoods systematically get
more reviews, and thus have greater demand than properties in lower-income areas.
That is, the higher the neighbourhood income, the more reviews the property has
received.

Table 2. Average number of ratings per unit by neighbourhood and by year

Neighbourhood typea

Year 1 2 3 4 Units F

2009 – – – – 1 –

2010 33.2 20.6 67.6 53.3 42 0.79ns

2011 19.0 41.5 61.0 94.3 280 14.52***

2012 26.7 38.3 59.0 86.3 1,170 48.12***

2013 24.0 35.4 48.4 73.8 2,493 95.06***

2014 19.5 30.3 37.2 58.8 4,997 171.52***

2015 15.0 21.2 31.2 43.4 8,143 278.32***

2016 11.0 15.7 23.1 29.5 11,108 318.44***

2017 5.9 8.0 10.9 13.9 19,139 376.27***

Total 42,373

Notes
ns: not significant
***: p<0.001
aNeighbourhood types: 1 – Low income;
2 – Medium-to-low; 3 – Medium-to-high; 4 – High
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4.2 Results by Type of Host

Regarding the type of host, they were classified in four types: amateurs, semi-amateurs,
semi-professionals, and professionals. The objective was to establish whether there
were differences in guest satisfaction, prices, or demand depending on the type of host.

Regarding prices, it was found that as hosts manage more properties, prices rise
(19.34, 20.07, 20.91, 21.04 euros per person per night per host group, respectively).
That is, on average, professional hosts tend to charge 9% more than amateurs do. Of
course, this price increase could be the result of a number of characteristics of the
properties, including the amenities they offer, or other variables, unrelated to the hosts.
For this variable, the differences are globally significant (p<0.001 using Bartlett’s test
of equal variances). The same is true pairwise, except for the difference between the
semi-professional and the professional hosts. In this case, the price difference was
found to be non-significant.

Results regarding guest satisfaction indicate that as hosts rent more properties, user
satisfaction goes down (4.77, 4.74, 4.71, 4.67). Globally, these differences are sig-
nificant (p<0.001 using Bartlett’s test of equal variances). Pairwise, all the differences
between groups are significant.

The results for the demand for each unit depending on the type of host can be found
in Table 3. This analysis is divided by year.

The results of this analysis show statistically-significant differences. However,
these differences occur between hosts that rent less than 10 units (type of hosts 1, 2, and
3) and hosts that rent 10 or more units (type of host 4). The latter systematically receive
fewer reviews than those managed by hosts that rent out less than 10 properties.

Table 3. Average number of ratings per unit by type of host and by year

Type of hosta

Year 1 2 3 4 Units F

2009 – – – – 1 –

2010 53.64 34.31 26.33 – 42 0.79ns

2011 46.80 43.47 91.48 46.77 280 4.67**

2012 50.58 56.21 63.53 34.78 1,170 3.47*

2013 46.48 49.44 54.49 26.38 2,493 8.40***

2014 34.08 37.68 43.24 29.57 4,997 9.08***

2015 25.35 30.32 30.78 21.98 8,143 16.52***

2016 18.68 21.73 21.14 16.58 11,108 14.26***

2017 9.49 10.84 10.47 8.26 19,139 20.66***

Total 42,373

Notes
ns: not significant
***: p<0.001; **: p<0.005; *: p<0.05
aType of host: 1 – Amateur; 2 – Semi-amateur;
3 – Semi-professional; 4 – Professional
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4.3 Content Analysis of Reviews

1,000 comments in which the global rating given by the guest was 3, 2 or 1 stars were
downloaded. As noted in Sect. 3, comments with this sort of low rating are not frequent
within the Airbnb platform. For this analysis, information for more than 5,000 prop-
erties had to be retrieved in order to find these 1,000 negative comments. This pool
came from the total reviews in Spanish and English, which exceeded 100,000. In other
words, negative comments rated 3, 2, or 1 stars accounted for less than 1% of the
reviews.

Out of these 1,000 comments, 16.3% (163) did not mention any specific negative
aspects. Most of these reviews were 3-star ratings. Furthermore, in some cases, the user
made an error by giving 1-star rating, mistakenly understanding that that was very good
evaluation. The remaining ratings account for 83.7% (837) of the sample. These are
comments that provided a low rating and negative accompanying comments.

27.4% (229) of these 837 comments mentioned factors that were not under the
control of the host, including: problems finding parking, bad weather at the destination,
and problems in the building were the unit was located, among other things.

The rest of the cases (72.6% of the 837 comments, that is 608 comments) involved
issues that could be solved by hosts, with two main trends: the accuracy of the
description of the unit, and the need for the host to take a bit more care of the property,
in what many guests specifically named as TLC (Tender Loving Care).

Problems with the description of the unit were mentioned in 46.6% of the 837 cases
(390 comments). These included issues such as missing equipment, extra charges that
were not made clear, and issues related to the specific location of the unit, among other
things.

TLC or similar issues were mentioned in 26.4% (221) of the comments. Comments
in this category included issues such as equipment and areas of the unit that were not
well maintained, missing curtains or blinds, and units that were clean in the better-seen
areas but not so much in other areas (cupboards, under the beds, etc.).

The research also wanted to establish whether this type of complaints could be
different regarding the type of host. It was found that although 58.9% of units are
rented by hosts that only rent out one unit (defined as amateurs), the total number of
complaints for these properties was only 47.0%. In the specific case of accuracy
problems, this number goes down to 42.3%, while in the case of TLC, it is to 49.3%.

From the analysis of the comments, in 8.7% (73) of the cases a specific negative
comment was made regarding the outsourcing of the management of the property:
delays in the check-in process due to simultaneous arrivals at different properties, little
information provided, and inflexibility of checkout times, among other things. Other
comments that appear frequently were related to communication problems (9.9%, 83
comments) and not having met personally the host (8.6%, 72). In all these three types
of problems, non-amateur hosts accounted for a higher percentage than the amount of
units these hosts were renting out.
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5 Conclusions

The main objective of this research was to determine whether the sharing economy, and
its associated benefits, is really something that everyone can access easily. To this end,
data downloaded from Airbnb was used, studying all of the units currently available for
rental in the whole of Spain.

The results yielded important findings. First, based on the comparison of average
prices, user satisfaction, and number of reviews between neighbourhoods, it is possible
to conclude that although anyone can offer products and services in the sharing
economy, guests usually prefer certain characteristics. In the case of accommodation
units, listings placed in areas with higher income are preferred to those in areas with
lower income. These properties in areas with high income have a greater demand,
guests are more satisfied with the rentals, and are willing to pay higher prices. Areas
with higher income are usually nicer, with better services, and close to the main points
of interest of a city or a destination, among other things. Previous research [18, 20] had
already found that users prefer listings close to public transport, tourist attractions, and
to the city centre. The findings of this research coincide and add to this knowledge,
since it is not only those attributes that matter, but also the average income of the
neighbourhood.

Second, the analysis showed that users prefer to be housed by amateur hosts than
by professional ones. These results exposed that user satisfaction declines as hosts rent
out more units. This result coincides with previous research that had already high-
lighted the key role of the host in peer-to-peer accommodations [22] and how multi-
listing hosts generate less user satisfaction [23]. Especially interesting is the finding that
professional hosts tend to charge more than amateurs do, when all other factors are
equal. This finding coincides with previous research in the area [25]. Thus, it seems as
if professional hosts use some type of revenue management strategy that amateurs do
not. This constant monitoring and adjusting of prices yield as a result a higher average
price. However, this finding will require additional research in the future in order to be
confirmed.

Finally, results show that amateurs receive fewer complaints, especially in the case
of complaints involving the accuracy of the description of the space (i.e., differences
between what was announced and what was received by the guests). These results
allow advising property owners that if they are considering outsourcing the manage-
ment of their properties to a professional company, they should be especially careful
with how the property is described and how the unit is maintained. Of course, this point
is also valid for owners taking care of their own properties; however, it seems more
relevant in cases where a professional is taking care of the property or when owners run
a high amount of listings. Anyhow, these results show that in peer-to-peer accom-
modations guests prefer authentic experiences to professional and standard services.

Based on these findings, the primary conclusion is that sharing accommodation is
becoming one more option for users, competing directly with traditional accommo-
dation options. For some time, there was a novelty effect by which some of the
problems of these accommodations may have been masked, but this effect has now
passed. Thus, guests are now demanding a similar quality from sharing economy
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services as they have in the past from other traditional services (e.g., hotels, taxis,
restaurants, etc.). In this same vein, it seems as if the sharing economy is not as
egalitarian as it was initially believed. Users look for rentals in specific areas of a city,
specific amenities, and good and reliable service, even when this service is delivered by
an amateur. Thus, although anyone can upload their listing to a platform such as
Airbnb, some units will be more successful than others depending on their location.
However, a real effort from the host in trying to make guests have a great experience
could help overcome a slightly worse location.

6 Limitations

This article has certain limitations. First, when the hosts were classified based on the
number of properties that they rent, the Airbnb host code was used. However, it is
possible that one host rents properties using more than one host code. For example, if an
individual created his/her profile in Airbnb and then decided to outsource the manage-
ment to a professional company, they would appear as an amateur host even when the
property is being run by a professional service. Additionally, the data set only included
units from Spain. It is possible that a host offers properties in other countries as well.

Second, the number of ratings was used as a proxy for the interest in the property,
since data on occupancy rates was not available. However, as is always the case with
proxies, this strategy can yield certain mistakes. If some properties are rented for longer
periods than others are, that can lead to incorrect interpretations of the data. If, for some
reason, there is a greater trend to rate some properties than others, that can also lead to
incorrect interpretations. However, the fact that such a large sample was used (more
than 40,000 properties in all in the analysis) can lead to expect that most of these
possible negative effects will be diluted by the sample size.

Third, since the data is quantitative and based on the information of the listings that
Airbnb provides, other aspects such as the relationship between Airbnb and the hosts,
specifically the guidance that Airbnb provides the hosts in relation to pricing,
descriptions, pictures, and so on were not analysed.

Finally—and probably most importantly—the analysis was focused on the global
issue of the sharing economy. However, only data from one platform was used, and
thus, from one type of activity. Although some of the results are likely generalizable,
further tests should be conducted on other types of services and in other sectors within
the sharing economy.
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Abstract. The sharing economy rapidly led to changes within the travel
accommodation service industry over the last decade. Because of these changes,
reviews are becoming more and more important. Reviews are particularly useful
for peer-to-peer (P2P) platforms, as they reflect past experience from other
customers and, in most cases, they are the only source of information available.
Since customers take these reviews into consideration in their travel planning,
understanding the composition of customer experience and feelings in the rating
process is essential. Literature shows that there are different consequences of
emotionality expressed in reviews. Thus, this paper explores the relationship
between different lodging aspects and their roles in the formation of emotional
content in reviews. This is achieved by exploring emotional expressions in
reviews to reveal which criteria evoke which kind of emotions. In this way, a
more precise customer sentiment understanding is derived. The findings provide
a new angle on investigating customer behaviour.

Keywords: Verbal emotion recognition � Peer-to-peer (P2P)
Sharing economy � Review

1 Introduction

Recent developments in Internet technology have facilitated the exchange of nearly
everything (cars, clothes, accommodation…) by using online market platforms. Despite
its current hype, most sharing or collaborative consumption concepts are not new
phenomena. The term “sharing economy” first appeared in 2008 and was defined by
Lessig [1] as “…the collaborative consumption made by the activities of sharing,
exchanging, and rental of resources without owning the good.” Since then numerous
definitions have been proposed. One of the most often cited definitions was developed
by Botsman [2]. She describes the sharing economy as “an economic model based on
sharing underutilized assets from spaces to skills to stuff for monetary or non-monetary
benefits.”

Airbnb, along with other companies like Drivy or BlaBlaCar, is part of this so-
called sharing economy. Airbnb is a commission-based web-platform for room sharers
and travellers. It was founded in 2008 in San Francisco and offers accommodation in
more than 81,000 cities in 191 countries [3]. Airbnb provides over 5 million worldwide
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listings and records a total of 300 million guest arrivals [4]. Thus, Airbnb has become a
challenge for nearly all providers of tourism services. Literature points out that the
success of Airbnb is explained by three main factors or attributes: idealistic motives,
the authenticity of the accommodation experience and the economic benefits [5–7]. As
people participating in the sharing economy are apparently seeking special experiences,
conventional indicators of experience quality used in the hospitality industry are not
suited for accommodation offered in the sharing economy. Furthermore, trust and
reputation are especially important factors for peer-to-peer based transactions [8, 9].
Thus, the business model of companies of the sharing economy heavily relies on peer
evaluations in terms of online reviews. Previous studies have shown that these online
reviews are significant predictors of booking behaviour [10]. Moreover, findings from
prior research suggest that emotional cues in reviews have significant impact on pro-
duct evaluations and judgements [e.g., 11, 12] as well as on review helpfulness [13].

Despite the apparent importance of online reviews in the sharing economy, little is
known about the critical factors in customers’ experience influencing the content of
such reviews. There is hardly any scholarly work examining the criteria on which
Airbnb customer evaluations rely on. Thus, this study uses Airbnb reviews and
examines the relationship between different lodging aspects and their roles in the
formation of emotional content in reviews. The main purpose of this study is to identify
the impact of lodging experience aspects on the affective quality of the reviews.
The NRC Emotion Lexicon (EmoLex) is used to assess the emotions (expressed
through different words in reviews) associated with the lodging aspects by means of
verbal emotion recognition.

2 Literature Review

2.1 Reviews and the Role of Trust in the Sharing Economy

Word of mouth (WOM) has been investigated since the late 1960ies and emerged to be
among the most important sources in the consumer decision-making process [14–16].
The rise of Web 2.0 enabled customers to spread information and opinions efficiently
across the globe at any time. Thus, eWOM has a greater scope and impact than
traditional WOM [17, 18]. Litvin, Goldsmoth, and Pan [19] state that compared to
traditional WOM, eWOM creates virtual relationships, communities, and even new
types of reality. The authors define eWOM as “all informal communications directed at
consumers through Internet-based technology related to the usage or characteristics of
particular goods and services, or their sellers” [19].

Previous studies illustrate the significance of eWOM in the travel context [10, 20–22].
Since tourism products are intangible, customers perceive them as risky [23]. Consumers
cannot evaluate these so-called experience goods prior to purchase. Consequently, they
strive to gather information from various sources. Reviews are particularly useful for
peer-to-peer platforms, as they reflect past experience from others. In most cases, they are
the only source of information available.

Reviews are not only an important source of information, but also function as a
trust-building tool. Literature shows that trust, in terms of distrust among strangers and
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privacy concerns, is a significant barrier to collaborative consumption, and thus, a
crucial factor for peer-to-peer services [9, 24]. Möhlmann [25] found that the likelihood
of using peer-to-peer platforms (Airbnb, Car2Go) is mainly influenced by factors such
as trust, utility, economic considerations, and familiarity. The importance of trust has
also been confirmed by a study of Ert, Fleischer, and Magen [26]. The authors revealed
that the hosts’ trustworthiness (operationalized by the means of photos and reviews)
affects the consumer’s choice as well as the price of the listings. Therefore, platform
operators have implemented trust-building mechanisms, and reputation systems [9].
These reputation systems help users to reduce uncertainty by providing indicators of
trustworthiness of users and tourism service providers. Teubner, Hawlitschek and Dann
[9] investigated how reputation actually translates into tangible economic value and
found that hosts’ average rating scores, a longer duration of platform membership, and
more apartment photos contribute to higher rental prices. In this context, Dolnicar [27]
refers to the importance of the peer-to-peer curriculum vitae (P2P-CV), a network track
record. According to Hrobath, Leisch, and Dolnicar [28] the property’s P2P-CV also
affects the price of the listing.

Although, peer-to-peer platforms have established extensive reputation systems in
terms of online review options, it is questionable if these mechanisms are reliable
indicators of trust and satisfaction. As such, Zervas, Proserpio, and Byers [29] found
that nearly 95% of Airbnb listings have an average rating of either 4.5 or 5 stars. There
are almost no listings scoring less than 3.5 stars. Compared to TripAdvisor, with a
lower average rating of 3.8 and more variance across reviews, Airbnb ratings are
extremely high. This phenomenon can be partly explained by the bilateral reviewing
system provided by Airbnb. Thus, if hosts provide a positive feedback they expect to
be positively judged in return [30, 31].

2.2 Emotions in EWOM

Emotions are essential in online conversations and affect the way people share infor-
mation online [32]. They are important triggers to catch the attention of listeners and
readers. Emotional expressions are of particular importance in eWOM since users act
more or less anonymously and therefore online communication is considered more
unrestrained [33].

Hennig-Thurau et al. [34] propose a framework for eWOM communication with
five types of social interaction utility. One of these types, the homeostase utility,
suggests that customer reviews are emotion sharing mechanisms with great importance
for the compensation of emotional imbalance caused by disappointments in terms of
unmet product expectations [34]. Literature from the area of psychology claim that
consumer’s desire for catharsis is a major motivator to express negative personal
experiences [35]. In contrast, empirical studies in the field of tourism argue that venting
negative feelings is not an important motive for writing reviews [e.g., 36]. However,
these empirical studies are based on self-reported online questionnaires. Therefore,
motives such as the simple pleasure to share travel expertise and experiences [19],
altruism in terms of helping other vacationers or travel service providers [36–38] are
reported.
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Considering the number of studies exploring motives of sharing eWOM, little
research has been conducted to explore emotional expressions in online reviews. Kim
and Gupta [11] found that negative emotions have stronger effects than positive
emotions. Both, positive and negative emotional expressions increase the informative
value of the reviews and influence consumers’ product evaluations when similar
emotional expressions are present in multiple reviews. In contrast, if positive or neg-
ative emotional expressions appear only in single reviews they do not influence con-
sumers’ product evaluations significantly. Consumers tend to assign negative emotions
in single reviews to the reviewer’s irrational dispositions whereas positive emotions in
single reviews are generally attributed to the product [11].

According to the study by Berger and Milkman [32] positive content is more viral
then negative content. However, the authors conclude that virality is partially driven by
psychological arousal. Content that evokes emotions such as awe (high-arousal posi-
tive) or anger and anxiety (high-arousal negative), is more viral than low-arousal
emotions (e.g., sadness).

Ullah, Amblee, Kim, and Lee [39] applied natural language processing techniques
to analyse 15,849 product reviews derived from Amazon.com. They found that more
extreme reviews (in terms of the star rating) have a greater proportion of emotional
content than less extreme reviews for search as well as for experience products.
However, there is a greater proportion of positive emotional content at the positive end
of the scale than negative emotional content on the negative end of the scale. Based on
these findings the authors conclude that consumers are more likely to write product
reviews when their experiences were very positive.

Ludwig et al. [12] employed text mining to extract changes in affective content of
customer book reviews on Amazon.com. The authors found that affective word cues in
online reviews serve as predictors for retail success. According to their findings, “the
influence of positive affective content on conversion rates is asymmetrical, such that
greater increases in positive affective content in customer reviews have a smaller effect
on subsequent increases in conversion rate.”

As prior research found that emotional content in reviews affects product evalua-
tions and judgements [11, 12] and the virality of online content [32] significantly, the
paper at hand contributes to the existing literature on online reviews by making use of a
lexicon-based verbal emotion recognition technique to answer the following research
question:

Which Airbnb lodging and service aspects evoke which emotions in reviews?

3 Methodology

The lexicon-based verbal emotion recognition technique was fully programmed in R [40].
It is based on two different sources of data described in detail in the following paragraphs.
On the one hand, Airbnb reviews and ratings are processed. On the other hand, an emotion
lexicon is used to search for emotional content in the reviews.

Airbnb data were gathered from the independent and non-commercial “Inside
Airbnb” Website. The platform offers Airbnb listings’ information as well as online
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reviews and ratings for 76 different cities. The first Airbnb dataset contains the raw text
of 248,455 Airbnb reviews including an identification number of the Airbnb accom-
modation the review was written about [41]. The second Airbnb dataset contains
10,337 Airbnb listings [42]. In addition to the identification number, the reviewers’
evaluations of several lodging and service aspects, namely accuracy, cleanliness,
checkin, communication, location, and value, all measured on a scale ranging from 1
(negative) to 10 (positive), were processed.

TheNRCEmotion Lexicon (EmoLex), developed byMohammad andTurney [43, 44],
is then used to identify the emotions expressed in the reviews. The EmoLex is based on the
concept of basic emotions [45–50] (see [51] for a detailed review).Mohammad and Turney
decided to use Plutchik’s eight basic emotions: sadness and joy, fear and anger, trust and
disgust, and anticipation and surprise. The underlying assumption is that any expressed
emotion can be related or subsumed by one of the eight basic emotions.

Mohammad and Turney [43, 44] let respondents assign 14,182 terms to one or
several of these eight emotions using a crowdsourcing solution, namely Amazon’s
Mechanical Turk (Mturk), in order to characterise these emotions. In addition, each term
had to be assigned to one of the two sentiments, positive and negative. If a term was
assigned to one of these ten items, it got a value of 1, if not a value of 0. The resulting
EmoLex is available in 105 different languages. In this study, the English version was
used to determine in the first step, which emotions appear in which reviews, and in the
second step, which emotions are triggered by the above-mentioned Airbnb accommo-
dation characteristics. Before the string-matching attempt between the EmoLex and the
Airbnb accommodation reviews was run, several data preparation tasks, described
below, were performed on the raw review text as well as the EmoLex term lists.

The EmoLex originally consists of 14,182 terms. 7,714 were not assigned to one of
the eight emotions. The remaining 6,468 terms ran through the subsequent lemmati-
zation task [55]. Lemmatization is used in order to reduce inflected forms of a term to
its basic shape, called lemma, group identical ones together and treat them as a single
term. For 182 terms the lemma was not traceable. This resulted in 6,286 workable
terms. 411 of them did not have unique lemmas. Hence, their emotion allocations had
to be aggregated. If such overlapping EmoLex terms were assigned in different ways to
the eight emotions, the mean value was calculated to account for their allocation
strength. For example, one EmoLex term was assigned to anger with a value of 1,
another one was not assigned to anger and got a value of 0, but both have the same
lemma. Consequently, the lemma-aggregated value became .5. Thereafter, the string-
matching attempt was conducted between 5,875 lemma-aggregated EmoLex terms and
the lemmatized Airbnb reviews.

Out of all 248,455 Airbnb reviews, 80,545 were not classified as English reviews
using Google’s Compact Language Detector 2 [52]. The remaining 167,910 English
reviews were lemmatised as well. Digits and punctuation marks were deleted. For the
subsequent string-matching technique [53] the reviews were treated as a bag-of-words,
which means the word order is lost but multiplicity of terms is retained.

Finally, the string-matching task resulted in a matrix with the size 5,875 (lemma-
tized aggregated EmoLex terms) x 167,910 (English reviews), with the number of
matches in each cell. The absolute frequency distribution of these values (in brackets)
was as follows: 985,406,166 (0), 1,003,301 (1), 53,186 (2), 6,774 (3), 1,358 (4), 324
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(5), 92 (6), 29 (7), 10 (8), 7 (9), 2 (11), and 1 (27). Subsequently, they were weighted
twice: First, to reduce the overshadowing effect of terms with extreme frequencies in
certain reviews, e.g., a term that appears 27 times in a single review, the local weight at
the single review level was:

log 1þ ft;r
� �

;

one plus the frequency f of a term t within a certain review r [56]. Second, for example,
the term ‘good’ appears in 65,670 different reviews at least once, other terms only show
up once in all reviews. The idea to put more weight on striking terms that appear rather
seldom and to put less weight on colloquially used terms, requires a global weight at
the review level. This weighting discriminates terms based on the number of different
reviews they pop up. This was realised by the inverse document frequency (idf), one of
the most often used global weights [e.g., 54]:

1þ log
N
nt

� �
;

one plus the logarithm of the overall number of reviews N divided by the number of
reviews a certain term t shows up nt.

However, not only the occurrences had to be weighted, but also the lemma-
aggregated EmoLex values. The reason for this is that some dimensions of emotions
contain disproportionately more terms compared to others, e.g., fear comes with 1,432
terms, surprise just with 526 terms (Table 1). Consequently, the likelihood of the
appearance of terms related with fear is higher compared with terms of the surprise
category. Thus, to neutralize this effect, the lemma-aggregated EmoLex values were
divided by the lexicon’s term length of their respective emotion dimension.

After the multiplication of the weighted term-review occurrence matrix with the
normalized lemma-aggregated EmoLex matrix, the review length had to be neutralised
(maximum: 5,699 characters). Since the probability for EmoLex terms to appear in
longer reviews is higher, the values of the resulting review x emotion matrix were
divided row-wise by the number of characters of the respective reviews.

In the penultimate step, the eight emotion dimensions as well as the positive and
negative sentiment values were divided by their sum. This results in relative
emotion/sentiment percentages per review. Finally, these values were aggregated at the
Airbnb accommodation level.

Table 1. Descriptive statistics

Sentiment Anger Anticipation Disgust Fear Joy Sadness Surprise Trust

Positive Negative

Lexica length 2,258 3,206 1,209 818 1,020 1,432 667 1,148 526 1,212
Terms Avg 5.26 .99 .32 2.42 .27 .38 2.84 .77 1.39 3.70

Max 68 48 23 34 22 29 45 24 25 39
Unique
terms

Avg 4.91 .93 .30 2.16 .25 .36 2.57 .73 1.19 3.41
Max 48 31 15 20 14 13 29 16 15 27

72 C. Weismayer and I. Pezenka



4 Results

Table 1 lists string-matching results (absolute frequencies) between the lemmatised
167,910 Airbnb reviews and the lemma-aggregated 5,875 EmoLex terms. Overall,
3,191 different EmoLex terms appeared in the reviews, 2,684 terms did not. 4,987
reviews did not contain a single EmoLex term, whereas 162,923 do. On average, each
review contains about five positive terms but just one negative. This means that the
reviews contained predominantly positive emotions. Trust, joy and anticipation are the
strongest dimensions. On average, related terms appear more than twice in each review.
Disgust, anger and fear do not even show up in every second review.

Compared to the raw occurrence values in Table 1, findings reported below are
based on weighted normalized relative percentages. All data preparation procedures
discussed in the methodology section, that should outweigh review or lexicon based
distortions, are processed. Nonetheless, e.g., the dominance of uncommon terms in a
particular EmoLex dimension, or similar inherent characteristics, might still be present,
and influence the determined distribution of emotions over reviews in the end.

As a validity criterion, the lower triangle matrix of Fig. 1 exhibits Spearman’s rho
(q) correlation coefficients between all emotion and sentiment percentages on the single
review level. All p-values are � 0.01. The principal diagonal contains the variable
names and the intensity of the gray tones/tilt of the ovals in the upper triangle matrix
the pairwise relationship strength/direction (positive vs. negative). Positive sentiment is
positively connected with joy and trust, but negatively connected with anger, disgust,
fear and sadness. The opposite is true for negative sentiment. Surprise and anticipation
do not seem to be in line with the simple positive vs. negative logic.

The strongest relationships are visible between sadness and fear (+), sadness and
trust (−), sadness and joy (−), disgust and fear (+), anger and disgust (+), and anger and
fear (+). All of them point in the expected direction. Surprise has very weak rela-
tionships with all other emotions. By comparison, anticipation is slightly negatively

Fig. 1. The relationship between emotions
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related to all other emotions and misses any positive ones. Negative terms and emo-
tions increase with the review length, for positive ones it is the direct opposite.

Figure 2 exhibits the link between the single Airbnb service property ratings and
the emotions at the aggregated Airbnb accommodation level. There are no extremely
negative ratings with a value of one. None of the characteristics has an average rating
of three, except from cleanliness. For all other scale categories mean emotion per-
centage values were calculated from the absolute number of observations given below
the x-axis labels. They reveal the typical J-shaped distribution of such ratings. The
eight emotions were regressed separately on the six Airbnb property ratings. If an
Airbnb property rating does not significantly affect an emotion, its trend is not shown in
the respective Airbnb service property visualization in Fig. 2.

Generally, there are remarkable differences at the lower and mid-level of the scale
(1–5). In many cases, a monotone increase or decrease is not visible at the negative
pole of the rating scale because of the low number of observations. The composition of
emotions at high satisfaction levels is highly similar for all six service qualities.

This is due to the fact, that no differentiation between service qualities is possible if
the overall satisfaction level as well as the rating for the six service qualities is very
high.

Fig. 2. Airbnb characteristics’ emotions (Significance: *a = 5%, **a = 1%, ***a = 0.1%)
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The emotion of joy can only be observed for three service and lodging aspects,
namely accuracy, cleanliness, and location. It exhibits an increasing trend for all three
aspects at better rating levels, whereas sadness (accuracy, cleanliness, and communi-
cation) and anger (accuracy, check-in, communication, and value) decrease with higher
ratings. According to the data, there is no significant relationship between joy and
communication, check-in, and value. This result leads to the assumption that the latter
three aspects are less qualified for evoking consumer delight. Even more, a predomi-
nance of negative emotions is observed for these aspects. Hence, they are seen as basic
factors, which primarily cause dissatisfaction. Accuracy significantly evokes six dif-
ferent emotions (namely anger, anticipation, disgust, joy, sadness, and trust) whereas
check-in and communication only have three significant relationships with the eight
emotions. A closer analysis shows that anger is negatively related to check-in, com-
munication, value, and accuracy. Only check-in and accuracy significantly evoke
anticipation.

5 Conclusions and Discussion

From a methodological perspective, this paper shows that emotions can be determined
from reviews by employing a lexicon-based verbal emotion recognition technique.
The NRC word emotion lexicon indicates valid relationships between the different
emotions based on Airbnb reviews derived from the Inside Airbnb project. The validity
is reflected by the fact that all positive emotions tend towards the same direction, as
well as all negative emotions. Relationships between the emotions and Airbnb lodging
and service aspects are manifold. Most of the eight emotions clearly point in the
expected direction (e.g., cleanliness and disgust, or check-in and anticipation), even on
the single item rating level. Thus, as far as methodology is concerned, this paper shows
that the NRC word emotion lexicon is a practical tool for detecting emotions expressed
in text. This methodology can also be applied to all kinds of text expressing consumer
opinions.

The reviews generally contained much more positive terms than negative ones. To
some extent, this can be explained by the motives of writing online reviews. Yoo and
Gretzel [36] found that travel review writers are mostly driven by concerns for other
consumers and for the service provider as well as needs for enjoyments. According to
the authors, writing reviews is not a vehicle for venting negative feelings. Furthermore,
as stated in the literature review, the bilateral reviewing system provided by Airbnb
favours positive feedback [30, 31]. Another general statement about positive and
negative terms can be drawn about the relationship between the review length and the
number of positive and negative terms, namely, the longer the review the more negative
terms and the less positive ones occur. This result is in line with the findings of Ullah
et al. [39]. They found that the average length of reviews peaks at the 2-Star ratings
(overall satisfaction) level.

The results of the analysis further show that communication is closely related to
negative emotions (sadness, anger, and disgust), with all three decreasing as the rating
increases. As online communication between host and guest is the first point of contact,
this factor is obviously very important, and therefore can be assumed as must-be factor.
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The aspects of location and value both reveal a generally very low level of negative
emotions (fear and anger). This might be due to the fact that location and value are
important factors during the planning process. These aspects can thus evoke joy (lo-
cation) or surprise (value) if they are according to the expectations. Cleanliness evokes
the greatest number of negative emotions compared to all other service and lodging
aspects. This indicates that cleanliness might be a must-be factor, which definitely
should be fulfilled.

Summarized, disgust is evoked by five out of six service and lodging aspects
(accuracy, cleanliness, check-in, communication and value). Anger occupies the sec-
ond place (accuracy, chec-kin, communication and value). Fear, joy, sadness and
surprise are driven by three aspects, trust by two (accuracy and location). As online
communication between host and guest is the first point of contact that can evoke
negative emotions, it is obviously very important. In addition, the value has to meet the
expectations and attention must be given to the check-in process on-site to avoid
negative emotions.

As far as limitations are concerned, it must be recognized that there might be
differences between the words within the reviews and the EmoLex terms in terms of
linguistic features. In addition, the likelihood of terms to be used might be different
between emotions and thus, the EmoLex might not be exhaustive. Furthermore, lan-
guage styles like subjunctives, irony, interrogative formulations, bipolar opinions,
negations, polysemy and ambiguity were not taken into consideration. The lemmati-
zation was not possible for all reviews and EmoLex terms nor can it be guaranteed that
it is 100% accurate due to lemma overlaps of original terms with different meanings.

For future studies, it would be interesting to gain more information on what the
consequences of high emotional reviews are. Furthermore, other Airbnb listing infor-
mation could be used to give an answer on further research questions, e.g. superhost vs.
non-superhost differences, differences based on the time frame since being a host, etc.
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Abstract. The aim of this study was to explore UK residents’ opinions of how
peer-to-peer (P2P) accommodation listings within their communities impact
upon their quality of life (QoL). Seven hundred and eighty open-ended ques-
tions were collected across the UK and content analysis was conducted to
investigate the textual data. It is found that 13% of UK residents held positive
opinion on P2P accommodation whereas another 13% expressed negative atti-
tude and the rest kept neutral opinions. More people believed P2P accommo-
dation brought positive economic and negative environmental impacts on the
QoL, while the social influence was neutral. Opinions of London residents on
P2P accommodation are different from those of non-London residents. Practical
implications are provided to policymakers based on the empirical findings.

Keywords: Peer-to-peer accommodation � Quality of life � Tourism impact
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1 Introduction

The fast-growing peer-to-peer (P2P) accommodation has generated significant eco-
nomic contributions [1] and provided new employment opportunities [2] in tourism
destinations. However, there are concerns that the rapid growth of P2P accommodation
results in such issues as gentrification [3], increased housing prices [4], discrimination
[5], avoidance of government regulation [6], and threats to traditional tourism and
hospitality businesses [7]. While several studies have investigated socio-economic
characteristics of areas with P2P listings [8], little work has been undertaken to
understand how this disruptive innovation has affected the overall well-being of
community residents from a holistic (social, economic, and environmental) perspective
[9, 10]. The delicate balance between tourists and residents has long been a topic of
interest for tourism scholars [11, 12] and the increase of tourists in residential areas
brought by P2P accommodation will continue to place a strain on this important
relationship. Under the framework of Social Exchange Theory (SET), numerous
studies show that residents who perceive positive benefits from tourism will be more
likely to support tourism development [13–15]. Studies have further shown that the
local community’s support for P2P accommodation is also dependent on perceived
social and economic impacts [16].
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Therefore, using a holistic community well-being framework, this study aims to
provide important insights into how the development of P2P accommodation services
can influence the well-being of local residents. The findings of the study will com-
plement the literature on impacts of P2P accommodation, help practitioners to antici-
pate the range of benefits and externalities from P2P accommodation more
comprehensively, and provide academic support for policymakers and other stake-
holders to ensure the growth and impacts of P2P accommodation will align with
sustainable development goals in the tourism industry and across destinations.

2 Theoretical Foundation

By matching unmet demand with untapped supply in the accommodation marketplace,
P2P accommodation platforms such as Airbnb have enjoyed increasing popularity and
thus phenomenal growth. It has been suggested that guests choose P2P accommodation
to satisfy their cost-saving and social needs [17]. Interactions with hosts, the local
culture, and personalisation were found to be the most attractive features of P2P
accommodation appreciated by guests [18, 19]. As a result, the expansion of P2P
accommodation has affected the traditional hotel industry. As customers tend to use
P2P accommodation as a substitution of traditional hotels [20], studies have evidenced
the negative impacts of P2P accommodation on hotel performance. In particular, using
data from Texas, US, it was found that the influence of P2P accommodation is stronger
on lower-end hotels [21] and that these effects are moderated by the price gap between
P2P accommodation and hotels [22]. However, as P2P accommodation and hotels are
penetrating into their counterparts’ markets, the impact of P2P accommodation needs to
be further investigated beyond that on hotels.

Indeed, the influence of P2P accommodation development goes beyond the tourism
and hospitality industry. The emergence of P2P accommodation is said to potentially
boost the housing rental rate in the US [23, 24]. Evidence of race discrimination in P2P
accommodation was also revealed [3]. Based on a field experiment, it was identified
that guests with African American names experienced a lower booking acceptance rate
than White Americans [25]. Finally, as P2P accommodation develops, numerous
challenges to current regulations were also reported [26].

The impact of P2P accommodation development on destinations is not unique.
Intensive studies have shown the influence of tourism development on the destinations
from economic, social, and environmental perspectives [10, 15]. According to SET
[27], if the positive impact of tourism is larger than the negative one, residents will
support further development of tourism in the future; or else, they will show no interest
in tourism development. The attitude of residents toward tourism development has
been widely examined by scholars in a number of destinations in various time periods
[28]. Most empirical findings support the propositions in SET. More recently, a utility
maximization model was adapted to explain residents’ support for tourism from a
conceptual perspective [12].

The development of tourism may not only affect the attitudes of hosts, but also the
communities’ quality of life. A positive relationship between tourism development and
communities’ quality of life (QoL) was found using one-off survey data [29, 30]. In
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contrast, using six waves of the European Social Survey data in 2002–2013, it was
evidenced that as the tourism industry developed, the QoL of local residents increased
at the beginning, but started to decline after the tourism development passed a certain
level, indicating the negative impact of over-tourism [31].

Although the impact of tourism development on the QoL of the local community
has been intensively investigated, the examination of SET in this emerging sector, P2P
accommodation, has been overlooked. A one rare case [32] indicated that residents
could perceive both positive and negative impacts brought by P2P accommodation in
economic, social, and environmental realms. More efforts should be paid into this field
to investigate the relationship between P2P accommodation development and the QoL
of local residents. The answer to this question is not only important to the sustainable
development of P2P accommodation industry, but also could provide empirical support
for the development of initiatives by government and stakeholders in order to achieve a
win-win situation for both the industry and local residents.

3 Method

The aim of this study was to explore UK residents’ opinions regarding how P2P
accommodation listings within their communities have impacted their QoL. For this
purpose an online questionnaire methodology was used where study participants were
first provided with a working definition of P2P accommodation (“the short-term rental
of private residences that is available through companies such as Airbnb and Home-
Away”) followed by an open-ended question “please share with us your opinions of
how peer-to-peer accommodations have impacted the quality of life in your commu-
nity.” An academic definition of QoL was not provided to participants as doing so may
have influenced their responses. Rather, respondents’ own interpretation of “quality of
life in your community” allowed for an unbiased expression of issues related to P2P
accommodation. The online survey was distributed via Survey Sampling International
(SSI) and targeted SSI panel members residing in the UK (including England, Wales,
Scotland, and Northern Ireland). Because issues surrounding P2P accommodation are
particularly salient for urban communities and because London is one of the cities with
the highest number of P2P listings, a purposive sampling strategy required 50% of the
sample to reside in the Greater London area. Data were collected in June 2018 and
resulted in a total of 780 valid responses, 390 of which resided in Greater London and
390 living elsewhere in the UK.

Survey respondents were also asked demographic questions regarding region of
residence, gender, age, and education, number of years they have lived in their current
community, and whether they had experience staying in P2P accommodation or listing
a P2P accommodation. Responses to the open-ended question were then coded man-
ually into three categories: (1) those reporting a negative impact on QoL in their
community, (2) those reporting neutral impact on quality of life, and (3) those reporting
a positive impact on QoL in their community. Responses describing both negative and
positive impacts were coded as neutral. The open-ended responses were also processed
using KH Coder content analysis software [33].
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4 Results

Characteristics of the UK sample are reported in Table 1. The distribution of region of
residence for the outside London subsample was similar to that of the UK, and there
was a representative distribution of gender, age, and education levels for the sample.
The level of education of Greater London residents was significantly higher with 52.1
reporting at least a bachelor’s degree compared to 34.6% of non-London residents
reporting the same levels of education. The Greater London area subsample could also
be described as generally younger (40.3% were less than 45 years old) compared to the
non-London subsample (71.3% at least 45 years old). Overall, nearly half (49.1%) of
the sample had lived in their current community for 20 years or more, and only 12.4%
of the sample had lived in their community less than five years. Interestingly, about a
fifth of the total sample (21.4%) reported having previously stayed in P2P accom-
modation, with the share of London residents using P2P accommodation slightly higher
than non-London residents (26.9% compared to 15.9%). Only a minority of the sample
(6.2%) listed accommodations on P2P platforms.

Table 1. Sample characteristics, n = 780

All UK residents
(n = 780)

Greater London
(n = 390)

Outside London
(n = 390)

Region England 93.1% 100% 86.2%
Scotland 3.3% 0% 6.7%
Wales 2.4% 0% 4.9%
Northern
Ireland

1.2% 0% 2.3%

Gender Male 50.5% 53.8% 47.2%
Female 49.5% 46.2% 52.8%

Age 18–24 years 5.8% 7.7% 3.8%
25–34 years 13.2% 15.4% 11.0%
35–44 years 15.5% 17.2% 13.8%
45–54 years 19.2% 17.7% 20.8%
55–64 years 23.8% 18.7% 29.0%
65 years or
older

22.4% 23.3% 21.5%

Education No
qualifications

5.6% 4.1% 7.2%

GSCE or
equivalent

20.6% 16.2% 25.1%

A levels or
equivalent

21.8% 20.0% 23.6%

Apprenticeship 2.3% 1.8% 2.8%
Bachelor’s
degree

30.8% 36.9% 24.6%

Master’s degree 9.0% 10.8% 7.2%
Other
qualifications

6.3% 5.9% 6.7%

Doctorate
degree

3.6% 4.4% 2.8%

(continued)
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Manual coding of the open-ended responses reveals a balance of opinions, with
three quarters (73.7%) of UK residents having a neutral opinion of the impact of P2P
accommodations, and the remaining one quarter almost evenly split between positive
(13.1%) and negative (13.2%) opinions. Importantly, there are significant differences
between the subsamples. In London, where P2P listings are more prevalent, fewer
residents have a neutral opinion and there is a larger proportion of negative opinions
towards P2P accommodation. Outside of London there are more positive than negative
opinions of P2P accommodation’s impact on QoL (11.8% compared to 8.5%). These
differences in opinions towards P2P accommodation between Londoners and the rest of
the UK are statistically significant (v2 = 18.1, df = 2, p < .001).

Chi-square analysis (see Table 2) was also conducted to identify additional factors
that might influence the valence of opinion towards P2P accommodation. Results
indicate that perceptions of the impact of P2P accommodation on QoL vary signifi-
cantly by age (v2 = 33.4, df = 10, p < .001), with younger generations perceiving
more positive impacts on QoL, while older generations perceive more negative
impacts. Neither gender (v2 = 4.2, df = 2, p = .12), nor education level (v2 = 22.5,
df = 14, p = .07) were found to have a statistically significant relationship with opinion
towards P2P accommodation.

Previous experience, however, is found to have a statistically significant relation-
ship with opinions, with those having stayed in P2P accommodation (v2 = 46.8,
df = 2, p < .001) and those listing accommodation on P2P platforms (v2 = 44.0,
df = 2, p < .001) exhibiting much more favourable opinions than those that have not.
Finally, years living in the community is also found to have a statistically significant
relationship with opinions towards P2P accommodation and QoL (v2 = 14.7, df = 6,
p = .02), though the relationship does not appear to be linear. The dominant negative
opinion is observed among those residents having lived in the community between five
to nine years and those living in the community 20 years or more. Dominant positive

Table 1. (continued)

All UK residents
(n = 780)

Greater London
(n = 390)

Outside London
(n = 390)

Stayed in P2P No 78.6% 73.1% 84.1%
Yes 21.4% 26.9% 15.9%

Listed with P2P No 93.8% 92.8% 94.9%
Yes 6.2% 7.2% 5.1%

Years living in community Less than 5
years

12.4% 13.3% 11.5%

5–9 years 15.3% 15.6% 14.9%
10–19 years 23.2% 21.8% 24.6%
20 or more
years

49.1% 49.2% 49.0%

Opinion of P2P on
community QoL

Positive impact 13.1% 14.4% 11.8%
Neutral impact 73.7% 67.7% 79.7%
Negative impact 13.2% 17.9% 8.5%

84 J. L. Stienmetz et al.



opinions are observed among those living in the community less than five years and
those living in the community between 10 and 19 years.

Content analysis of the open-ended responses was next conducted to determine
factors that influence opinions towards P2P accommodation. Only responses indicating
a non-neutral impact of P2P accommodation on QoL were included in the content
analysis (n = 211). Using KH Coder, responses were first pre-processed in order to
eliminate stop words (e.g. “a”, “an”, and “the”), extract the root form of words (i.e.,
lemmatization), and determine the part-of-speech (i.e., noun, verb, adjective) of each
word. Word co-occurrence networks based on the top frequency words were then
created in order to further understand patterns in the ways people communicate their
opinions of P2P accommodation and QoL and to identify overall themes in the
opinions of respondents. Separate analysis was conducted for the responses indicating
positive opinions (n = 108) and negative opinions (n = 109). Figure 1 illustrates the

Table 2. Chi-square analysis Peer-to-Peer accommodation’s impact on community quality of
life, n = 780

Negative
opinion

Neutral
opinion

Positive
opinion

Gender (v2 = 4.2, df = 2, p = .12) Male 14.0% 75.4% 10.7%
Female 12.4% 72.0% 15.5%

Age (v2 = 33.4, df = 10, p < .001) 18–24 years 6.7% 60.0% 33.3%
25–34 years 14.6% 67.0% 18.4%
35–44 years 14.9% 66.9% 18.2%
45–54 years 14.0% 75.3% 10.7%
55–64 years 10.8% 79.6% 9.7%
65 years or older 14.9% 78.3% 6.9%

Education (v2 = 22.5, df = 14, p = .07) No qualifications 11.4% 81.8% 6.8%
GSCE or
equivalent

13.7% 78.9% 7.5%

A levels or
equivalent

11.8% 75.3% 12.9%

Apprenticeship 5.6% 83.3% 11.1%
Bachelor’s
degree

13.8% 68.8% 17.5%

Master’s degree 17.1% 61.4% 21.4%
Other
qualifications

16.3% 73.5% 10.2%

Doctorate degree 7.1% 89.3% 3.6%
Stayed in P2P (v2 = 46.8, df = 2, p < .001) No 12.1% 78.8% 9.1%

Yes 17.4% 55.1% 27.5%
Listed with P2P (v2 = 44.0, df = 2,
p < .001)

No 13.1% 75.8% 11.1%
Yes 14.6% 41.7% 43.8%

Years living in community (v2 = 14.7,
df = 6, p = .02)

Less than 5 years 12.4% 70.1% 17.5%
5–9 years 19.3% 68.9% 11.8%
10–19 years 9.4% 72.4% 18.2%
20 or more years 13.3% 76.8% 9.9%

Community Location (v2 = 18.1, df = 2,
p < .001)

Outside London 8.5% 79.7% 11.8%
Greater London 17.9% 67.7% 14.4%
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(a) Positive Opinions of Peer-to-Peer Accommodation

(b) Negative Opinions of Peer-to-Peer Accommodations

Fig. 1. Word association networks describing opinions of Peer-to-Peer accommodation and
quality of life
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word co-occurrence networks, where size of the nodes indicates word frequency, the
thickness of lines (edges) connecting nodes indicates the strength of the connection
between word pairs, and shades of nodes indicate the different communities or themes
within the text of the responses that were identified using the random walk method
[34].

Words such as “people”, “community”, “local”, and “visitor” were the most
commonly used and are an indication that social issues related to QoL were most
prevalently discussed among respondents. Less frequently used words such as “rent”,
“money”, and “income” related to economic factors, and words such as “area”, “noise”,
and “place” related to environmental factors. Examining the word association network
for positive opinions of P2P accommodation, themes such as the opportunity to gen-
erate extra income, improve the cultural diversity, support local businesses, create jobs,
and encourage the development and/or improvement of community facilities are
revealed. Similarly, the word association network for negative opinions of P2P
accommodation reveal themes related to increases in housing prices, increases in noise,
litter, and traffic congestion, and the disruptive behaviour (e.g., parties and crime) of
strangers to the neighbourhood.

Based on the patterns observed from the word co-occurrence networks, the
response data was manually coded to further categorise the data into themes of social,
environmental, and economic factors leading to both positive and negative opinions of
P2P accommodation. Table 3 reports the frequency with which each of the themes is
observed for the overall sample and the London/non-London resident subsamples.

Among all groups, social factors related to P2P accommodation’s influence on QoL
are the most frequently mentioned. Quotes such as “…it helps everybody to be
friendly…” and “…meet people from diverse cultures and learn something from
them…” illustrate the positive social impacts of P2P accommodations on quality of life,
while quotes such as “…I have a very acute awareness for my personal safety, I maybe
a bit paranoid” and “…no community feel. No children playing or living in my flats.
Over pricing pushing up costs in the area” illustrate the perceived negative social
impacts of P2P accommodation.

Table 3. Peer-to-Peer accommodation factors influencing community quality of life, n = 211

All UK residents
(n = 211)

Greater London
(n = 131)

Outside London
(n = 80)

Positive economic
impact

18% 17% 20%

Positive environmental
impact

4% 4% 4%

Positive social impact 25% 24% 26%
Negative economic
impact

9% 8% 11%

Negative
environmental impact

16% 18% 14%

Negative social impact 29% 32% 24%

UK Residents’ Opinions of Peer-to-Peer Accommodation 87



While positive social impacts are discussed only slightly less frequently than
negative social impacts, the positive economic impacts of P2P accommodation are
discussed with much greater frequency than the negative economic impacts. Examples
of positive economic impact, such as supporting local business, increased employment,
and secondary income opportunities are exemplified by quotes such as “…more people
come into the community thus using the services provided and helping the economy…”
and “…good way to earn extra money - some tenants might not be reputable.” The
greater frequency of discussed positive economic impact compared to negative eco-
nomic impact is somewhat surprising considering media coverage of housing price
increases associated with P2P accommodation [6]. Examples of residents’ concerns
about negative economic impact include “…the house prices have increased…” and
“…worried that people who would otherwise sell are renting and hence reducing the
supply of housing and driving up prices. And has the potential to destroy communities
if only floating resident.”

Conversely, negative environmental impacts appear to outweigh any positive
environmental impacts caused by P2P accommodation. Quotes such as “…constant
bibs and loud music, untidy front gardens, too many cars belonging to one residence
causing parking problems…” and “…more trash is left outside rented buildings…”
illustrate concerns regarding litter, noise pollution, and increased traffic and parking
congestion. Positive environmental impacts were seldom mentioned, but several quotes
such as “…encouraged the local council to improve facilities…” and “…accommo-
dations have had to be maintained to an acceptable standard…” suggest that some
respondents perceive improvements to local infrastructure and services due to P2P
accommodation in their community.

5 Conclusions

Based on the results, it is apparent that most UK residents do not feel QoL in their
community has been significantly impacted by the development of P2P accommoda-
tion. However, there is also evidence that in the Greater London area P2P accom-
modation does have a greater impact on QoL compared to other parts of the UK.
Indeed, throughout the UK, the amount of positive sentiment is roughly equal to the
negative sentiment towards P2P accommodation, but the proportion of negative sen-
timent is larger in London while the opposite is true outside of London. Considering
London is one of the highest growth major markets of Airbnb, the higher proportion of
negative sentiment may be associated with the extent of P2P accommodation devel-
opment in the communities of respondents. This calls for further studies to explore the
link between growth and residents’ attitude over time. Drawing on a previous study
showing evidence of increasing residents’ negative attitude after tourism development
reaches a certain level [31], it is imperative that mechanism is built (e.g. regulatory
framework) to anticipate an optimum level of development without sacrificing resi-
dents’ QoL. Age, experience with P2P accommodations, and time spent living in a
community all influence residents’ opinions on the impact of P2P accommodation on
community QoL.
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Based on content analysis, factors influencing both positive and negative sentiment
towards P2P accommodation have been categorised as social, environmental, and
economic factors. This categorisation of impacts is consistent with previous P2P
accommodation studies, such as [16] and [32]. Social factors encompass the most
prevalent issues, while environmental issues seem to have the least impact on QoL.
Different from the findings of [16] and [32], economic issues, which capture news
headlines, are found to be of secondary concern to social factors. Further, negative
economic factors (such as increased cost of living) is a more discussed issue outside of
London, rather than within the Greater London area. Further, negative environmental
factors seem to outweigh negative economic factors. The identification of social,
environmental, and economic factors are consistent with existing theoretical frame-
works explaining tourism’s impact on residents’ QoL. Further research is now needed
to better understand the relative power each factor has in influencing the overall well-
being and QoL for residents and to assess the optimum level of P2P accommodation
development within a community. Future studies may also wish to investigate how
residents’ satisfaction with current social, environmental, and economic conditions may
influence attitudes towards P2P accommodation.

Several recommendations for decision makers can be made. First, it is essential to
recognize that P2P accommodation in the eyes of residents appears to be a double-
edged sword, with the number of residents supporting and opposing P2P accommo-
dation in near balance. Support for P2P accommodation in part seems to be influenced
by age and experience. Therefore, the public relations of P2P platforms may focus on
communicating with older generations in order to win community support. Addition-
ally, because of the particular importance of social issues revealed through this study,
greater attention needs to be given to what might be described as the possible erosion of
community identity as P2P accommodation is introduced. Policies and best practices
should be devised which preserve and celebrate the unique social/cultural identity of
communities, understanding that it is often this sense of community that attracts visitors
in the first place, and which community members are most concerned with losing.
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Abstract. The rapid emergence of Airbnb in Switzerland is at the origin of this
study. The main objective of this work is to describe the development of
Airbnb’s offer in Switzerland in terms of temporal and geographical evolution.
In addition, the study aims to understand Airbnb’s relative weight compared to
the traditional hotel sector and its professionalisation. An analysis at the
municipality level gives evidence of a positive link between the Airbnb supply
and the tourism intensity of regions. The supply of beds by Airbnb and tradi-
tional commercial hotels are the variables under study in this context. As a
result, this research highlights the fact that Airbnb mainly reinforces supply in
rural tourist regions and large and medium-sized cities, leading to competition
with a high hotel supply rather than an expansion of supply in regions where
hotel supply is relatively low.

Keywords: Airbnb � Switzerland � Regional differences � Vacation rental
P2P platform � Airbnb professionalisation

1 Introduction

The success of Peer-to-Peer (P2P) platforms such as Airbnb raises numerous questions.
Firstly, Airbnb is mainly seen as an urban phenomenon with high-profile discussions on
its place and regulation in cities like New York, Barcelona, San Francisco or London [1].
In Switzerland, the case analysed in this study, measures to control P2P accommodation
platforms have recently been taken in Zurich, Geneva, Basel and Bern [2]. Despite the
media focus on Airbnb, little is known however about the growth dynamics of P2P
platforms outside urban areas, for example in rural regions or well-developed leisure
destinations in the mountains.

Secondly, the effects of P2P accommodation platforms entering the hospitality
sector have surpassed the expectation of many experts [3]. Hotels fear the unfair
competition from P2P platforms leading to a loss in market share as the new players
benefit from looser legal constraints [4]. The impact of the growth of P2P platforms is
not yet clear though. Some believe that Airbnb caters to different customer
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demographics than hotels [5] while Zervas, Proserpio and Byers [6] have found that the
impact of Airbnb is uneven across the hotel industry in Texas, with a strong impact
particularly on budget hotels. As tensions between hotels and Airbnb could increase
with the rapid growth of the Airbnb supply compared to hotel offer, the monitoring of
the magnitude and evolution of this ratio in different regions and contexts becomes a
critical issue for tourism policy.

Third, little is known about how the established commercial hospitality sector and
travellers will deal with the increased peer-to-peer professionalisation [3]. Profes-
sionalisation of Airbnb is translated in an increasing proportion of hosts owning
multiple listings, called “multihosts”. These hosts use Airbnb to earn money or are
already professionals in the traditional vacation rental industry and see Airbnb as a new
distribution channel. It generates debates about the loss of the original spirit of Airbnb
that could repel travellers who use P2P accommodations, as they want to live like the
locals, have an “authentic” host family experience [7]. On the other hand, this evolution
may satisfy other customers who seek a standardised service, diminishing the risk of
having a bad experience.

The present study focuses on quantitative aspects of the development of the Airbnb
supply in Switzerland. Its main goal is to know if Airbnb listings are evenly distributed
throughout Switzerland and if they compete with hotels. In addition, the development
of the Airbnb market in Switzerland will be analysed and it will be determined whether
Airbnb is losing its P2P orientation due to the professionalisation of the hosts. The
organisation of the paper is the following: after the literature review and the method-
ology chapter, a descriptive analysis part reveals main trends of the Airbnb develop-
ment in Switzerland. The empirical part is completed by an analysis studying the link
between the typology of regions (e.g. urban versus rural municipalities) and the ratio of
the hotel supply versus the Airbnb supply. At the end, a discussion and conclusion
section follows.

2 Literature Review

In recent years, under the impetus of social, economic and technological factors [8]
new forms of collaborative consumption have emerged in sectors that until recently
were not of a collaborative nature [9, 10]. Also known as the P2P economy [11], or
sharing economy, this “new” form of socio-economic exchange emphasises utilisation
rather than ownership and can be described as “distributed networks of connected
individuals and communities, as opposed to centralized institutions […] sharing
underutilized assets from spaces to skills to stuff for monetary or non-monetary ben-
efits” [11]. However, the use of the term “sharing” in current forms of collaborative
consumption is strongly questioned. Belk [9] shows that an overly broad definition of
sharing does not correspond to these new forms of collaborative consumption and
therefore proposes a definition involving “people coordinating the acquisition and
distribution of a resource for a fee or other compensation” [9]. Applied to tourist
accommodation, the definition of P2P accommodation excludes accommodation ser-
vices without “compensation” (i.e. couchsurfing) [12].

An Analysis of Regional Developments of Airbnb in Switzerland 93



The professionalisation of the collaborative economy encompasses several ques-
tions reported in the literature. One of these is its impacts on the quality of service:
Does the quality of the expected service differ according to the type of hosting sought
by the visitor? Stors and Kagermeier [13] argue that it is unknown how visitors will
respond to an increasing proportion of professionals on P2P platforms. Tourists who
are “explorers” could eventually seek authentic experiences elsewhere. “Despite the
informal appearance of the new P2P-economic model, there are signs that this sector is
becoming increasingly professionalised. Home-sharing hosts currently feel pressure
from platforms and their peers to offer lower prices and provide high-standard services
in order to keep attracting new guests.” [14, pp. 3]. Consequently, original non-
professional hosts are getting annoyed feeling cast aside by Airbnb who began
recruiting professionals for their own financial gains [15–17].

In return, many Airbnb listings have begun to resemble those of a hotel, the initial
“ideal” of authenticity may well dwindle, and the regulatory leniency that such plat-
forms have could be called into question as the border between peer hosts and pro-
fessionals blurs. Originally, platforms such as Airbnb were characterised by the sharing
of rooms by local hosts while today the current reality consists more of (luxury)
apartments managed by professional companies [14]. According to Li, Moreno and
Zhang [18], one of the main differences between markets that follow the “sharing
economy” paradigm and traditional two-way markets is that supply on platforms such
as Airbnb often comprises individual non-professional actors, in addition to profes-
sional companies and agents. The issue lies with the definition of professional. Whether
it is someone who has followed extensive training to provide the specific service or
someone who provides a specific service full time or what is more commonly seen on
P2P platforms, a non-licensed person providing a service at the same level as that of a
licensed trader. Economically, when comparing listings on Airbnb between profes-
sional (hosts managing multiple listings) and non-professional hosts (hosting a single
property), substantial differences exist in terms of operational and financial perfor-
mances [18].

The sharing economy and P2P platforms such as Airbnb put also pressure on the
players of the traditional accommodation sector [19]. The boundaries between Airbnb,
traditional vacation rental agencies and hotels are blurring as some listings are listed on
both agencies and Airbnb platforms or both hotel and Airbnb platforms. This is no
coincidence as Airbnb wants to attract hotels on its platform [20]. Where Airbnb
listings are located is one of the regularly asked questions by municipalities, hoteliers
and travellers as well [21]. Quattrone et al. [21] and Maxim [19] studied the spatial
distribution of Airbnb listings’ in the metropolitan area of London and underlined that
there are substantial differences in the nature of P2P listings across geographical
regions with specific socio-demographic characteristics. Quattrone et al. [21] also
showed that, as opposed to hotels, Airbnb listings have a wider geographic coverage
across London. An analysis of the spatial distribution of Airbnb listings’ in Barcelona
by Gutiérrez et al. [22] reveals however a close spatial relationship between accom-
modations offered by Airbnb and those offered by hotels, with a marked centre-
periphery pattern.
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3 Data Gathering and Methodology

Data Acquisition: To collect Airbnb supply data for Switzerland, the authors used the
API provided by Airbnb. A script was developed by the Valais Tourism Observatory
(www.tourobs.ch) that collected data for each city or municipality in the country. The
idea behind this approach is to search the area by moving a frame horizontally and
vertically across the country. In this way, there is almost no chance that parts of the
country will be missed during the process. Another reason for this approach is that the
API allows a maximum of 1000 listings retrieval by query. When a search is done by
coordinates, as it was developed for this project, the results sent by the API are limited
to the listings of the area, which often results in less than the limit of 1000 listings.

After the data collection, the authors used the latitudes and longitudes of the
identified Airbnb listings to project them onto a Swiss map provided by the Swiss
Confederation. Thus, with a simple topographic query, each listing could be assigned
to a Swiss municipality and canton. This data gathering process was run 6 times since
2014 (October 2014, October 2015, June 2016, January 2017, June 2017 and January
2018) and allows a better understanding of the evolution of the Airbnb offer in
Switzerland. Airbnb supply data collected by the authors have been complemented in
2018 by data provided by Transparent (http://seetransparent.com), a provider of market
intelligence data for the vacation rental market. This enlarges the scope of the 2018
dataset to other relevant vacation rental P2P platforms (namely: Casamundo, Book-
ing.com, HomeAway, E-domizil and TripAdvisor) in Switzerland and allows to
compare the main players in this market.

Regional Analysis: One of the aims of the paper is to grasp the difference in the
development of the Airbnb supply across regions in Switzerland. Besides the typology
of a geographic region, the traditional hotels supply was taken into account as an
explanatory variable to study whether Airbnb offerings were located in areas with
presence of traditional forms of accommodation or not. To do so, a spatial unit of
analysis that is representative of Switzerland was first defined. The level of the
municipality (there are more than 2,200 municipalities in Switzerland) was chosen
allowing a fine granularity of the analysis at the national level.

The 2017 Airbnb datasets was used. The dependent variable is the total number of
Airbnb beds and the independent variable is the number of beds in hotels on the
municipality level. There are 1,503 municipalities with an Airbnb supply in Switzer-
land that have been analysed. The municipality typology of the Swiss Federal Statis-
tical Office that defines 25 different territorial classes was used. The authors ordered the
municipalities in two groups. The first group (G1) is composed by municipalities
having the following typologies [23]: City-centre of a large or medium urban area,
urban tourist town of a small or outside urban area, tourist municipality of a rural centre
and peripheral tourist rural municipality. The second group (G2) gathers all other
municipalities. The number of municipalities for G1 is 65 and 1,438 for G2. In terms of
analytical tools, Anova was used in a first step to identify differences between G1 and
G2 municipalities and a regression analysis for the regional investigation.
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4 Results

The results of the study are presented in four main themes highlighting remarkable
findings regarding the development of Airbnb in Switzerland and topics discussed
above.

4.1 Airbnb Clearly Leads the P2P Platforms in Switzerland

If one compares the number of listings of Airbnb with data from other relevant P2P
platforms, it becomes clear that Airbnb is by far the market leader in Switzerland with
32,761 listings (corresponding to 35% of the market share of the analysed platforms)
and 92,286 beds in January 2018 compared to other platforms (Fig. 1). Valais is one
the main regions for the development of leisure tourism in the Swiss Alps and is the
canton with the highest number of Airbnb listings and beds in Switzerland (6,284
listings and 28,427 beds in January 2018 compared with 5,150 listings and 22,953 beds
in June 2017).

Yet, this analysis shows that the growth of the Airbnb offer in Switzerland appears
to be declining. An impressive increase was observed between October 2014 (6,032
listings) and October 2015 (12,937 listings). In fact, the number of listings has
increased by 114% (a doubling of supply) and since then growth rates have been
declining from analysis to analysis (a growth of 34% has been observed between
January 2017 with 24,464 listings and January 2018 with 32,761 listings). Therefore,
there seems to be a slowdown in growth.

When considering the persistence of listings on Airbnb for the period from 2016 to
2018, a high level of renewal appears. On the 50,991 unique Airbnb listings identified
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Fig. 1. Number of listings of main P2P platforms in Switzerland in January 2018
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in this period, 40.7% were available for a single period while only 11% have been on
the platform for all periods. This means that less than half of the listings rented in
January 2016 were still rented in January 2018 (i.e. 5,612 on 12,937 listings).

4.2 The Evolution of the Airbnb Supply Reveals Regional Differences

Switzerland has a strong regional component due to its political structure formed by
cantons and differences between urban and rural/mountainous areas. Those regional
differences show up in this study, the alpine touristic cantons (Valais, Graubünden and
Bern) being in the Top 3 of the list in terms of number of Airbnb beds due to the higher
number of beds per listing compared to urban areas. In terms of the number of listings,
the cantons of Valais (6,284 listings), Zurich (4,335), Vaud (3,340), Geneva (3,090)
and Basel (2,808) are important.

In this respect the difference between Airbnb and the other P2P platforms is clear,
the latter being almost exclusively used to rent listings in touristic mountain areas.
Indeed, Valais, Graubünden and Bern represent three quarter of the listings (75.3%)
rented on P2P platforms other than Airbnb. Two urban cantons (Geneva 9.3% and
Basel-Stadt 11.3%), on the other hand, have the lowest proportion of non-Airbnb
listings.

In general, the temporal trend shows a shift of market share from urban areas to
tourist regions. The Airbnb market share of Valais, Graubünden and Bern together rises
from 29.7% in January 2016 to 38.9% in January 2018, while that of Zurich, Geneva
and Basel-Stadt together falls from 37.9% to 29.8%. This suggests that urban areas
were early adopters of Airbnb in Switzerland, and then Alpine tourist regions
demonstrated a growing interest in using this platform as a new distribution channel.

Regional Analysis: In this second part, the revealed regional differences of the Airbnb
supply in Switzerland are analysed on a more granular level: the municipality (see the
methodology chapter for more details). The goal of this analysis is to measure the
relationship of number of Airbnb offerings in different types of municipalities in
Switzerland in relation to the level of the traditional hotel supply. Descriptive statistics
show that the mean of Airbnb beds per town is G1 = 436.15 vs G2 = 23.85 and hotel
beds G1 = 1920.3 vs G2 = 80.99 indicating that the average of beds per municipalities
in G1 set (i.e. cities and touristic municipalities) is higher than in G2 municipalities; for
both hotels and Airbnb supply. In order to test if these different are significant different
across the G1 and G2 the t-student test was performed on the log in order in to insure a
normal distributions. The t-test show significant differences in the means of beds for
Airbnb p-value <0.001 (t-value = 16.73 df = 1500) and for hotels p-value < 0.001 (t-
value = 16.02 df = 1500). For sake of space, the outputs of this analysis can be
downloaded from http://extranet.tourobs.ch/content/enter2019/Airbnb_Switzerland_
Analysis_Output.xlsx. Figure 2 shows the scatter plot of the dependent variable
(Airbnb beds) versus the independent one (hotels beds), clustered by G1 and G2. In
both cases, a positive relationship can be observed; more Airbnb beds goes together
with more hotel beds in a location.
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In order to explore the link between the two variables across G1 and G2, the
authors use a regression model with binary dummy variables namely G1 and G2. This
is a standard analysis “Dummy variables are most frequently used in regression
equation that also contain other qualitative variables” than comparing two means [24].

A general linear model used dummy variables representing G1 and G2:

G1 : logðairbnb beds) ¼ a1 þ b1 logðhotels beds) + d1ðdummy ¼ 1Þ � logðhotels beds)þ e

G2 : logðairbnb beds) ¼ a2 þ b1 logðhotels beds) + e

where e�Nðg;rÞ
ð1Þ

Table 1 shows the estimates of the linear model indicating that all variables have
significant coefficients. The model’s criteria for assessing its goodness-of-fit are good.
The scale deviance, based on the difference between maximum log likelihood and the
model under consideration [25] is close to 1 and so for Pearson scaled deviance. Wald
statistics for type 3 analysis is significant at less than 1 for log(hotels beds), dummy
variable G1/G2 and their interaction showing the contribution of those variables on the
variability of the dependent variable, the number of Airbnb beds:

Fig. 2. Scatter plot: number of Airbnb beds (y-axis) vs hotel beds (x-axis) showing linear
regressions line per set of municipality typology (G1, G2)
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The following equations show the predictive function yielded by the values of
Table 1 for each group where y is the log of Airbnb beds:

G1: logðairbnb beds) ¼ �1:81þð0:27þ 0:71Þ � logðhotel bedsÞ
G2 : logðairbnb beds) ¼ 1:42þ 0:27 � logðhotel bedsÞ ð2Þ

The intercept (ai) is lower for G1 towns and the opposite happens with the elas-
ticity of Airbnb beds with respect to the number of hotel beds. In G1, composed by city
centre of a large or medium urban area, urban tourist town of a small or outside urban
area, the elasticity is near 1 (0.27 + 0.71 = 0.98) thus near perfect elasticity, meaning
that an increase of 1 of hotel beds will have an increase of 1 for Airbnb beds. For G2
representing all others municipalities the increase is only 0.27.

These results show that there is a positive link between the number of beds
belonging to Airbnb and hotel beds, but elasticities are different. For the high touristic
towns included in G1 the elasticity is almost one whereas in all other towns it is near
0.27.

4.3 Airbnb Increasingly Important Compared to the Traditional
Hotel Sector

At the beginning of 2018, Airbnb had 92,315 beds, compared with 33,422 beds in
January 2016. This increase is typical of a new player in a market. It stands in stark
contrast to hotels belonging to a mature industry and whose number of beds is more or
less stagnating (269,315 beds in 2018 compared to 266,150 beds in 2016). It is not
surprising that the weight of Airbnb is becoming increasingly important compared to
hotels. The ratio of Airbnb beds to hotel beds on a national level soared from 12.6% in
2016 to 34.3% in 2018. On a regional level, the canton of Valais records the most
impressive ratio in this context, 89.7%, far ahead of the city and canton of Basel
(45.7%). It means that in Valais, one of the most touristic Alpine cantons, there are
almost as many Airbnb beds as beds in hotels in 2018, whereas the ratio was of one
fourth only two years ago. If the trend remains so, there will be more beds on Airbnb
than in hotels in Valais in 2019.

When considering cantonal trends, the weight of beds available on Airbnb is two to
more than four times bigger than two years ago, with the notable exception of the
cantons with the biggest cities (Zurich, Geneva and Basel-Stadt) which occupy three of

Table 1. Estimates for the general linear model

Parameter Estimate Standard error Wald 95
confidence limits

Wald Chi-Square Pr > ChiSq

B1 0.2721 0.0143 0.2441 0.3002 361.34 <.0001
a1 –1.8129 0.8508 –3.4804 –0.1454 4.54 0.0331
a2 1.4160 0.0475 1.3229 1.5092 887.49 <.0001
d1 0.7117 0.1228 0.4711 0.9524 33.60 <.0001
Scale 1.1851 0.0216 1.1434 1.2282
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the five last places. This observation does not mean that Airbnb is not well imple-
mented in the big cities, on the contrary their ratio Airbnb/hotels beds is rather high. It
could be explained by the fact that they were early adopters and thus had a lower
potential for increase after 2016. Their housing stock, which can be placed on Airbnb,
also appears to be more limited than in tourist regions such as Valais or Graubünden,
where many holiday homes and under-occupied second homes can be rented out via
Airbnb.

4.4 Airbnb’s Professionalisation is Well Under Way

To analyse the professionalisation of Airbnb, the number of listings rented by hosts was
taken as the reference indicator. In this study, a host who rents ten Airbnb listings or
more is called a “multihost” and is considered as an Airbnb professional because he/she
is supposed to earn rather significant revenues through it.

In January 2018, 21,227 different hosts have at least one listing to rent in
Switzerland. Among them, 17,761 rent only one listing, called ‘unihosts’, for a market
share of 54.2%, versus 168 multihosts who rent 6,102 listings for a market share of
18.6%. Representing only 0.8% of the hosts, multihosts are not numerous but hold a
significant share of the market. The evolution in Fig. 3 shows that if uni- and multi-
hosts shares in number of hosts are only slightly decreasing and increasing respec-
tively, their shares in number of listings is rapidly evolving to the advantage of
multihosts.

By looking at the data, two phenomena can be highlighted: the professionalisation
of Airbnb and its concentration. The professionalisation of Airbnb is two-sided.
Besides the multihosts growth in share of listings already mentioned, there is also a
large part of identifiable real estate and vacation rental agencies among the multihosts.
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80.0%

100.0%

2016 2017 2018

Unihosts (number) Unihosts (objects)
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Fig. 3. Evolution of uni- and multihosts in number and listings shares at the beginning of each
year
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Therefore, the professionalisation of Airbnb is largely led by vacation rental profes-
sionals that use Airbnb as a new channel to rent their listings. The supply concentration
can be seen in the great difference between the share of multihosts in number and their
share in listings. The multiple profiles linked to the same real estate agency confirm this
concentration phenomenon, for example Interhome accounts for at least 24 multihosts
and Inter Chalet for 15. These two agencies alone represent more than twenty percent
of the multihosts and nearly forty percent of their listings. Moreover, they both belong
to the same holding - Hotelplan.

5 Discussion and Conclusions

This analysis shows that Airbnb is clearly the main P2P platform for vacation rental in
Switzerland with more than twice as many listings as other platforms. It benefits from
its experience in a market that evolves rapidly as evidenced by Airbnb’s growth and
high rate of listings renewal over the last two years. However, very rapid changes could
also be seen as a threat to its leading place that is far to be guaranteed in the future.

The geographic concentration of Airbnb listings in Switzerland reveals the versa-
tility of the platform, which is strongly present in the urban and alpine tourist cantons.
If Airbnb is often seen as an urban phenomenon, in the case of Switzerland it is more
than that. The trend even shows a shift from urban areas, which were early adopters, to
touristic regions in the Alps representing the classical mountain leisure destinations. In
that sense, it seems that Airbnb becomes more like its competitors that are almost
exclusively active in alpine touristic cantons.

Regarding the comparison between Airbnb with hotels, Airbnb supply in beds
becomes rather significantly higher in regions of Switzerland where the traditional
supply of hotels is also higher than in other regions. It is particularly the case in Valais
where Airbnb beds are likely to overcome hotels beds by 2019, a symbolic and sig-
nificant turning point that could trigger further reflections on their respective role in
tourist accommodation of that canton. The analysis based on the classification of towns
combining the study of regional differences and the comparison between Airbnb and
hotels reveals the positive link between the supply of Airbnb and hotel beds. This tends
to indicate that Airbnb is more a competitor rather than a complement to hotels. Indeed,
the Airbnb supply is growing in urban and touristic municipalities where hotels are
numerous while it remains low in other municipalities with few hotels. The results of
this study are in line with findings of Gutiérrez et al. [22] who demonstrated a close
spatial relationship between accommodations offered by Airbnb and those offered by
hotels in Barcelona. Different studies such as the one by Zervas et al. [6] show that each
increase in Airbnb supply results in a decrease in monthly hotel-room revenue. These
findings suggest that tensions between hotel owners and Airbnb will not settle down,
but are likely to increase.

As Airbnb grows, the share of listings owned by professionals, or multihosts,
follows the same trend. Real estate and vacation rental agencies use the Airbnb plat-
form as an additional distribution channel and concentrate a large number of listings. If
some small agencies have also taken this opportunity, it appears that the main actors
believing in the potential of Airbnb in Switzerland are the big players like the Hotelplan
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holding. The fact that a large part of identifiable real estate and vacation rental agencies
can be found among the multihosts is an indication for the professionalisation of
Airbnb’s host structure in Switzerland. Since the sharing economy represents a general
paradigm shift towards non-professional service providers, it is particularly important
to understand the impact of behavioural anomalies on market outcomes according to
Li, Moreno and Zhang [18]. They provide empirical evidence that listings managed by
professional agencies have higher daily revenue as well as occupancy rates, and are less
likely to exit a market compared with those managed by nonprofessional hosts. These
inefficiencies, which result from the use of non-professional hosts, could be a possible
explanation for the change in the host structure observed in this study. The multihost
business model therefore appears to be more economically viable and favours the
growth of the market shares of professional hosts compared to single-listing hosts.

At the same time, there are still many owners who rent a single listing but they are
losing market share, which will probably soon fall below 50%. So even if the unihosts,
corresponding to the image of the original spirit of Airbnb, still dominate the market,
they are about to lose their position which gives credit to the “fear” of disappearance of
the peer-to-peer aspect of Airbnb. Thus, all discussions about the professionalisation of
Airbnb in Switzerland are going to be more acute in the near future. In conclusion, it
appears that the evolution of Airbnb in Switzerland is close to a turning point on
several issues. Therefore, it will be very interesting to observe and analyse carefully
how the situation evolves and how actors react to changing market conditions.

Essentially, this paper presents an analysis of the growth of the Airbnb offer
comparing between urban/tourist areas and rural/mountainous areas in Switzerland and
the relative comparison of professional/non-professional hosts. A precise spatial
analysis could provide further insights into the underlying dynamics of Airbnb’s
development in Switzerland. Future research should also tackle the analysis of the host
structure (single listing host versus multiple listing-hosts) by including additional
variables allowing to assess degree of professionalism of the market players.
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Abstract. The mental image potential visitors have of a destination is a critical
factor when making travel decisions. Research has shown that destination image
formation correlates with users’ involvement with a device or platform, such as
virtual reality (VR). While the impact of VR on the formation of a destination
image has only received limited attention, literature suggests that the use of VR
could have a positive influence on destination image. This study set out to
examine the impact of VR on the formation of a destination image in com-
parison to an identical video viewed on a computer. An experiment with a post-
user survey was conducted. The analysis confirms that the higher levels of
involvement through using VR goggles do have a positive correlation with
destination image formation. For destination marketing, this study suggests VR
as a tool to positively influence the image of a destination.

Keywords: Virtual reality � Destination image formation � 360-degree video
Virtual destination image

1 Introduction

In 1938, the French author and dramaturgist Antonin Artaud presented the concept of
virtual reality for the first time in his collection of essays Le Théâtre et son Double.
However, VR as a device that engaged multiple senses at once was not introduced until
the 1960s by cinematographer Morton Heilig [1]. The device called “Sensorama”
provided users with the opportunity to choose from multiple rides, which were
emphasized by sounds, smells and wind machines. VR has since been implemented
into areas such as medicine, entertainment, design and simulation training [2, 3].

While this technology was not developed specifically for the tourism industry, VR
plays an increasingly important role in this sector [3]; this is particularly true for the
area of eTourism [4]. In line with latest developments, including social media and
interactive websites, which facilitate potential tourists to be informed about locations
without travelling to the destination [4–6], VR may influence the tourists’ destination
image formation process. Recent research has shown that destination image formation
correlates with users’ involvement with a device or platform, while traditional printed
materials, websites and videos no longer have a major impact on the perceived des-
tination image [5, 7]. Although VR may still face several challenges, such as user
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acceptance and authenticity of the destination representation, tourism may also take
advantage of the opportunities that this technology presents [3].

In terms of destination image, Kisali et al. [8] stated that the image of a destination
can be formed through four factors: sociocultural factors, project image, user generated
content and technology. Additionally, there are three forms of images according to
Gartner [9]: the cognitive, affective and conative images. In a tourism marketing set-
ting, those images may be influenced through VR, which may help to promote the
image of a destination and attract more tourists. This can be done through several
unique characteristics, including “visualization components”, the “immersion into the
experience” and the “interactivity involved in the experience” [10].

The image of the destination is significant. Destinations that have a clear, dis-
tinctive and noticeable image have a higher chance of being selected by the traveller
[11]. The image represents an essential part of tourists’ decision-making [12, 13] since
it encompasses a personal mental image made of characteristics of a destination [11].
As consumers are becoming more familiar with this VR, it may become an important
tool to help develop, promote and enhance a destination. Hence this paper seeks to
contribute to the field of destination image formation, by focusing on the device
perspective and not solely on the content. In the following sections, this paper provides
an overview of destination image, VR and the virtual destination image. The subse-
quent sections present the operationalized research model and offer an outline of the
method and sampling techniques. Lastly, the outcome of this study, its limitations and
suggestions for further research are discussed.

2 Literature Review

2.1 Destination Image

The concept of destination image has been broadly utilized in empirical research, how-
ever, a proper definition and a substantial structured concept is yet to be established [11,
13]. One of the first scholars to conceptualize destination image formation was Gartner
[9] and since then, numerous authors have done research on the topic [11–15]. As a result,
multiple definitions exist on destination image [5, 9, 13, 16, 17]. One such definition by
Lai and Li [18] regards tourism destination image as “a voluntary, multisensory, pri-
marily picture-like, qualia-arousing, conscious, and quasi-perceptualmental (i.e., private,
nonspatial, and intentional) experience held by tourists about a destination”. This
encounter is combined with other cerebral factors, such as senses, feelings, beliefs and
biases of the destination [18]. The image of a destination is highly subjective.

According to Kisali et al. [8], the image of a destination can be formed through four
factors: sociocultural factors, projected image, user generated content and technology.
These factors play a twofold role in destination image formation. The first is that the
sociocultural aspects and the projected image have a high impact on what the destination
offers. Secondly, technology and user generated content are increasingly important for
the formation of the destination. These are especially important factors since they play a
role in the information that is shared between the destination and tourists, and among
consumers [8]. Destination marketing organisations can also resort to other tools, such
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as direct marketing, brochures and tourism fairs [19]. Generally, image can be under-
stood as a collection of beliefs made up of a combination of information from multiple
sources [9, 13, 20, 21]. Therefore, the actual information and the way the information is
shared are crucial in the process of forming the image of a destination.

In addition to these four factors, the image of a destination is created through the
combination of three types of images: the cognitive, affective and conative image. The
cognitive image is formed when an individual intrinsically accepts the values associated
with an object; the affective image is formed during the search phase of the customer
journey. This is associated with the individual’s intrinsic and extrinsic reasons for
travelling [9]. Lastly, Gartner [9] stated that “the conative image component is analo-
gous to behaviour because it is the action component”. Generally, the cognitive image is
related to the individual, while the affective image is related to the product, for example
the destination [22]. A combination of these two aspects is what creates the conative
image since it represents the actual decision to travel to a selected destination. According
to MacKay and Fesenmaier [13] the image of a destination hence is an amalgam of
multiple services and characteristics knotted together to form an overall perception.

Baloglu and McCleary [12] stated that stimulus factors and personal factors are two
major agents that guide the image of a destination. Personal factors include demo-
graphics and psychological characteristics, while stimulus factors focus on the source,
type and the amount of information [12]. Information seems to be the constant in
destination image since tourists highly depend on it to make their travel decisions [5,
11, 12]. Thus, it is important to understand how destination image is formed through
websites, social media and other technologies (e.g. VR) to market a tourism destination
[5, 14, 23]. A destination image can be enhanced by contemporary technologies, such
as 360-degree videos and virtual reality.

2.2 VR and 360-Degree Video

A review of the literature on VR shows that a common definition is missing as scholars
ascribe different properties to what is necessary for an experience to be classified as VR
[3, 24, 25]. Guttentag [3] defines VR as a “computer-generated 3D environment” that
the user can control and potentially interact with; this leads to a simulative real-time
situation including the five senses of the user [1, 3, 25]. VR is described as an expe-
rience that enables individuals to physically immerse into and be psychologically
present in the virtual environment. VR tools using head-mounted displays can be rated
as fully immersive. The full immersion alludes to the degree of how strongly isolated
the user is from the real world, which should add to the effectiveness of the experience,
while requiring a high level of involvement [1].

Quite a significant amount of attention has been dedicated to the level of
involvement and its influence on destination image. ‘Involvement’ is highlighted as one
of the most significant features influencing a person’s destination image [5, 16, 26].
The concept of involvement is rooted in the assumption that a person’s beliefs and
attitude are provoked through arousal and this can anticipate prospective conduct [39].
Specifically, Havitz and Dimanche [27] describe involvement in tourism as an indi-
vidual’s mental state characterized by stimulation, concern or motivation in relation
with the destination or leisure activities.
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The study by Frías et al. [16] found a correlation of individuals’ level of
involvement during the information gathering process and the effect on their destina-
tion image, concluding that the level of involvement benefits the destination image of
potential visitors. Punj and Moore [28] suggest that the higher the involvement level of
individuals, the higher the cognitive attempt to arrive at a sound judgement. When
dealing with cognitive capacity, VR has the potential to transmit information with both
low equivocation and low uncertainty due to its ability to capture a complete envi-
ronment accurately. Its media richness is what sets it apart from other technologies
according to a model by Draft and Lengel [29].

For tourism, VR has the potential to revolutionize the way companies promote and
sell tourist products, services and experiences [30]. Previously, the tourism industry
was not capable of offering potential customers trials before purchase [3, 31–33].
Virtual environments can provide an experience so close to reality that it enables
communication and creates a destination image through the presentation of sketches,
pictures and videos [34]. Virtual experiences can offer realistic experiences due to
sophisticated information technology [35], such as a 360-degree video.

A 360-degree video can be seen as a virtual tour of a destination. Although this
technical form of presenting a destination has improved dramatically, it is still less
costly compared to other forms of virtual tours, such as virtual reality. This full-screen
panoramic image presentation allows the viewer to virtually experience a scene in 360°
[36]. Although the production of a 360-degree video is relatively easy, it provides the
consumer with an authentic image of reality. This means of presentation may help
viewers to become immersed in the consumption before booking a trip [31].

For tourism destinations, this implies that virtual experiences may enhance a des-
tination image through virtual tours [34]. These experiences may help potential visitors
to pre-experience a destination and have a clearer image of the location. However,
reality shows that fully immersive videos within the industry are not yet widespread
and often 360-degree videos are used instead. 360-degree videos are becoming
increasingly popular marketing materials. When consuming the video, the user is fully
empowered to choose the angle and what the user sees through an individual dragging
and rotation function [37]. This may capture the consumers’ attention and thus render
them more interested in visiting the destination.

A recent Google study found that 360-degree videos received considerably more
subscriptions, shares and views when compared to traditional videos [38]. Interactivity
of 360-degree videos on websites has been endorsed by marketing specialists to
intrigue online customers, increase online purchasing and strengthen loyalty [4]. This is
because virtual tours convey richer information of a destination, which increase the
destination’s image quality [39]. Through virtual tours, future visitors could assess the
destination and the travel experience more precisely because they experience the venue
more intensively [34]. 360-degree tours are viewed as one of the best sources of
information for potential visitors. When they can freely navigate and experience the
tours independently, users can focus and seek attributes and information they are most
interested in [34]. As a result, many destination management organisations have
devoted vast resources to creating web-based virtual experiences [31] to influence
destination image formation.
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2.3 Virtual Destination Image Formation

To develop a model of virtual destination image formation, our study builds on Hyun
and O’Keefe [7], who expanded Gartner’s original image formation model, by adding
the telepresence lens. Telepresence is defined as a feeling of “being there” [40]. While
this term was first introduced in relation to virtual reality, scholars agree that any
medium has the potential to produce telepresence [41]. Their findings suggest that
interactive web-based media can affect telepresence in a way that offline material
cannot. Telepresence from web-based materials demonstrates a minimal effect on the
affective image [7]. Recent research confirms that traditional websites, unlike social
media, do not influence the affective image [5]. However, VR technology may induce
high physiological emotions [42, in Press]. VR is considered more suitable for trig-
gering emotions than its predecessors and seems to create a stronger affective image
[43], and the absorbed information while being aroused is more likely to be recalled
later [44].

Thus, previous research suggests that VR positively influences the affective image
and that VR’s telepresence may influence the cognitive image. This hypothesis is
supported by the fact that virtual environments give users reliable and accurate
information quicker and cheaper than traditional promotional materials [4]. An
experiment comparing VR and traditional brochures indicates that VR does have a
positive influence on the tourist’s information search as well as the decision-making
process [45]. As a result, this research aims to find out whether VR can positively
influence the image formation process of users. The guiding research question is: Does
viewing a 360-degree video through VR goggles lead to an increased intention to visit
a destination in comparison to a computer platform? To answer the research question,
the study has developed six hypotheses regarding cognitive, affective and conative
image based on the model presented by Molinillo et al. [5] as follows:

H1: Virtual reality (high level of involvement) has a positive impact on the cog-
nitive image.
H2: Virtual reality (high level of involvement) has a positive impact on the affective
image.
H3: A favourable cognitive image has a positive impact on the overall image.
H4: A favourable cognitive image has a positive impact on the affective image.
H5: A favourable affective image has a positive impact on the overall image.
H6: A favourable overall image has a positive impact on tourists’ intention to visit.

The literature has clarified that VR influences the affective image of a destination.
This study’s aim was to test the reliability of this previous study and, beyond that, test
whether VR has a stronger influence on the cognitive image when compared to a 360-
degree video containing the same information. As such, the study used the original
model (Fig. 1) of Molinillo et al. [5] and implemented it into the research process.
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3 Research Design

An experimental research design was conducted. A 360-degree video available on
YouTube about the destination of Madrid was used. The video was determined as
suitable and neutral and researchers were able to observe a potential conversion factor.
Data collection was conducted in two groups. The first test group visited the destination
through watching the 360-degree video via the Samsung Gear VR headset, while the
second control group watched the same 360-degree video on a computer device using
the mouse as navigation to rotate to the desired angle while watching. The video lasted
for 2.33 min.

A purposive convenience sampling strategy was used to recruit participants via e-
mail and personal approach close to the experiment location, the Salzburg University of
Applied Sciences. The convenience sampling strategy was selected given that there was
a greater opportunity of collecting the necessary data [46]. Upon arrival, the partici-
pants were randomly assigned to the computer or VR goggles group on the basis of
counting in twos. As an additional measure, it was vital to overcome the novelty effect
of using VR the first time [47] since, according to Rooney et al. [48], there is a high
possibility that the test group is more fascinated and enthusiastic when trying a new
technology for the first time. Therefore, a criterion for the researchers was to ensure that
the participants using the VR goggles had used the device before. For participants who
had not used a VR goggles before, they were first shown a video of the Niagara Falls,
which was a highly-rated promoted 360-degree video within the Samsung Gear VR
goggle interface at the time.

After watching the video either in the goggles or on the computer, both groups
answered the same quantitative questionnaire. The questionnaire was created and
distributed using Jotform.com and was administered using laptop computers. The
questionnaire included a total of 25 questions broken down into sections based on the
three types of images by Gartner [9], as demonstrated in Table 1.

The responses were analysed using SPSS Version 25. A total of 156 responses were
gathered, while 30 responses were eliminated in the data cleaning process due to
missing variables, leaving a total sample of 126 respondents. The sample size is
acceptable however borderline and results therefore need to be interpreted with caution.
These responses constitute 72 participants of the VR goggles group and 54 participants

Fig. 1. Research model
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were part of the computer group. Cronbach’s Alpha test was conducted to test internal
reliability, resulting in an average of 0.788 and the Spearman’s Rho test was conducted
to test the hypotheses.

4 Findings

4.1 Demographic Sample Profile and Reliability Analysis

The tested sample consisted of 126 respondents, 57% of these respondents were
assigned to the VR goggles and 43% were assigned to the computer. Most of the
respondents, 51% were between the ages 25–34, and consisted of 55% male and 44%
female. Furthermore, the highest education level represented was 27% from A-Levels.
To measure how consistently and completely the items represent the construct, a
reliability analysis was conducted with Cronbach’s alpha. All constructs, except one,
exceed the suggested minimum Cronbach’s alpha of .70 [49] (Table 2). The cognitive
image’s internal reliability may be low because two question types were used.

4.2 Comparison VR Goggles and 360-Degree Computer Group

Spearman’s Rho correlation analysis was used to test each hypothesis including both
groups and then separately for the VR goggles group and the computer group. The
results of the full sample (Table 3) show that the three types of images correlate
positively with each other. The cognitive image correlates positively with the overall
image with a value of 0.596. The cognitive image correlates positively with the
affective image (0.596) and the affective image positively correlates with the overall
image (0.556). This means that H3, H4 and H5 could be supported.

Table 1. Source(s) of questions for the quantitative research instrument

Type of image No. of items Source(s)

Cognitive 7 Lin et al. (2007); Smith et al. (2015)
Affective 4 Lin et al. (2007)
Overall 1 Molinillo et al. (2018)
Intention of visit 4 Molinillo et al. (2018)

Table 2. Reliability analysis with Cronbach’s alpha

Construct Number of factors Cronbach’s alpha

Affective image 4 .728
Cognitive image 7 .629
Involvement 3 .766
Overall image 1 1
Intention of visit 4 .818
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With regard to H1, H2 and H6 in the full sample calculation, these have been
supported. Each hypothesis shows a positive correlation between the dependent and the
independent variable. The next correlation test conducted was for the VR goggles
group. The results in Table 4 show that all hypotheses are supported. Here again, all
three types of images correlate positively with each other. The cognitive image cor-
relates with the overall image (0.525) in Spearman’s Rho and it correlates positively
with the affective image (0.646). The affective image positively correlates with the
overall image (0.450).

The final correlation test conducted was for the computer group. The results
(Table 4) show that H3, H4, H5 and H6 are supported while H1 and H2 are not. Again,
the three types of images correlate positively with the computer group. Cognitive
image positively correlates with the overall image (0.508) in Spearman’s Rho.

Table 3. Correlation Results of Full Sample

Full sample (n = 126) Spearman’s Rho Effects

H1: Involvement ! Cognitive 0.385** Supported
H2: Involvement ! Affective 0.292** Supported
H3: Cognitive ! Overall image 0.526** Supported
H4: Cognitive ! Affective 0.596** Supported
H5: Affective ! Overall image 0.556** Supported
H6: Overall Image ! Intention of visit 0.468** Supported

**Correlation is significant at the 0.01 level (2-tailed)

Table 4. Results of hypotheses testing for both groups

Hypotheses VR Goggles group
(n = 72)

Computer group (n = 54)

Spearman’s
Rho

Effects Spearman’s
Rho

Effects

H1: Involvement ! Cognitive 0.451** Supported 0.24* Not
Supported

H2: Involvement ! Affective 0.309** Supported 0.273* Not
Supported

H3: Cognitive ! Overall Image 0.525** Supported 0.508** Supported
H4: Cognitive ! Affective 0.646** Supported 0.535** Supported
H5: Affective ! Overall Image 0.450** Supported 0.656** Supported
H6: Overall Image ! Intention of
visit

0.354** Supported 0.535** Supported

# Involvement ! Intention to visit 0.468** Supported 0.374** Not
Supported

**Correlation is significant at the 0.01 level (2-tailed)
#Test done to measure direct link
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Cognitive image positively correlates with the affective image (0.535) and the affective
image correlates with the overall image (0.656). Finally, the overall image correlates
positively with the intention to visit with a result of 0.535.

In conclusion, a t-test was conducted (Table 5) to see how far apart the means are
between the two groups within the variable of involvement, cognitive image, affective
image and intention to visit. The results show that the variables of affective image,
cognitive image and intention to visit do not vary largely from each other in each
group. Within the variable of involvement, however, there was a large variance.
Specifically, the calculated means had a difference of approximately 1. Furthermore,
the SD for the computer group was 0.913 and for the VR goggles group 0.629,
showing a difference of 29%.

While the results of the t-test may not seem very distinct, they can be considered as
useful for destination image formation and marketing practice, which are explained
next.

5 Discussion

Previous research done by Marchiori et al. [45] found that traditional printed materials
had almost no effect on image and that web platforms also fail to significantly influence
the affective image. This study compared 360-degree videos via two different tools to
test image formation and it was found that the computer does not influence the affective
image, however, the VR goggles do. Furthermore, research done by Molinillo et al. [5]
found that traditional websites and promotional videos do not create significant
affective or cognitive images, but similar information shared through social media sites
do. This result suggests that image formation is not solely dependent on content, but
rather on the medium through which it is displayed. This is in line with our study,
which reveals differences in the image formation process based on the tool. The study
shows that VR has a positive impact on affective and cognitive image. The assumption
that the usage of a computer also influences the affective and cognitive image could not
be supported.

Table 5. Results of t-test

Images Device Mean Std. Deviation (SD)

Involvement VR 1.986 0.629
Computer 2.419 0.913

Affective VR 2.166 0.061
Computer 2.194 0.079

Cognitive VR 2.039 0.051
Computer 2.153 0.064

Intention to visit VR 3.288 0.912
Computer 3.393 1.131
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The analysis further revealed that there is a clear difference in involvement and
cognitive image, and involvement and affective image among the two tools. The
respondents using the VR goggles felt more involved than the computer group. This
reflects results from recent literature suggesting that involvement is regarded as one of
the most significant features that influences a person’s destination image [5, 16].
Another interesting difference is that the impact of involvement on the intention to visit
is only highly significant within the VR group, while no significance within the
computer group was found. This is based on the findings that higher involvement leads
to positive affective and cognitive image resulting in an overall positive image, con-
firming the study by Molinillo et al. [5]. What sets this research apart from its pre-
decessors was that both the VR and the computer group received the exact same
information in the same format. By controlling the format, this study concludes that the
used device, and not the information itself, significantly impacts the image formation.

6 Conclusion and Implications

This research shows that the use of VR goggles has a more significant impact on the
destination image formation when compared to identical content viewed on a com-
puter, and therefore shows an increased intention to visit a destination. For the tourism
industry, this study recommends VR as a useful tool for travel agents, presenting
destinations to potential customers at either exhibition booths or at the agencies. For
content production companies, the findings suggest to focus on activities delivering
360-degree video formats, which are compatible with VR goggles, as this viewing
platform leads to higher consumer engagement. This can also be beneficial for desti-
nations in their promotional activities of less-known tourist areas to manage both
overcrowding and seasonality.

In terms of theoretical implications, the study validates Molinillo’s et al. [5] model
and expands that it is reliable across various media platforms (computer and VR
googles). Our study further indicates that VR shows higher levels of consumer
involvement when compared to the computer platform, despite having the same
medium displayed. It can therefore be concluded that 80 years after Antonin Artaud
wrote about VR, the technology has proven to be a valuable tool for the tourism
industry. In terms of limitations, it is acknowledged that the purposive convenience
sample led to a limited generalisability of the results. The majority of the respondents
are aged between 18 and 34 years old, which gives a dominant focus on a young age
group. Additionally, the number of participants of the VR group (72 respondents) and
the computer group (54 respondents) is uneven and could be more evenly distributed
when replicating our work. For future research, it is recommended to test the model and
content across a wider range of platforms and devices. Moreover, studies could expand
the used model with further interesting dimensions worthy of investigation (e.g. con-
cept of flow or willingness to pay construct) and further tap into the experiential aspects
of the VR viewing experience by examining the involvement of a user’s sensory
dimensions and the effect on image formation.
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Abstract. 360-degree videos offer great tourism marketing opportunities.
Compared to traditional videos, 360-degree videos offer more compelling
imagery of potential travel destinations, a “try before you buy” experience.
These 360-degree videos can be viewed with various devices, including tablet
and VR (Virtual Reality) goggles. The study, conducted at Helsinki-Vantaa
airport, comprised 221 international tourists given VR glasses or iPads to watch
a 360-degree video and answer a survey. The results reveal that the VR glasses
and the iPad tablet had similar effects on travel intentions and behaviours.
However, the viewing experience differs depending on the device. These find-
ings suggest that some 360-videos will actually perform better on a tablet than
with VR glasses. Tourism businesses and destinations should develop different
content and situations for different devices. This study contributes to media
richness theory and helps us to understand VR content as a type of rich media.

Keywords: Virtual reality (VR) � Tourism marketing � 360-videos
Nature tourism

1 Introduction

Virtual reality (VR), a powerful marketing tool, offers great opportunities for tourism
and destinations. VR can provide compelling destination imagery to potential tourists
through a sense of being there, a “try before you buy” experience [1] or communicate
how a distant place or experience feels [2]. VR can reduce the perceived risk of
intangible services, helping travellers make more informed decisions with more real-
istic expectations [3].

Virtual reality is “a real or simulated environment in which a perceiver experiences
telepresence [4, p. 7].” Even though almost three decades old, the definition contains
the important elements of simulated environment and user experience. Thus, this paper
includes 360-degree videos viewed with virtual reality goggles in the VR discussion.
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The marketing potential of VR lies primarily in its ability to provide extensive
sensory information to prospective tourists [5]. This VR capability suits tourism as
many tourism products are ‘confidence goods’, which consumers cannot test in
advance and must purchase, or not purchase, based simply on available descriptive
information [6, 7]. The experiential nature of VR makes it an optimal tool for providing
rich media data [8] to potential tourists seeking destination information.

Yet gauging the effectiveness of VR technology to induce favourable tourism
destination attitudes and visiting intentions is challenging [9]. The potential VR tourism
opportunities include planning the places and experiences, reducing barriers to
accessibility, opening up remote places, educating and guiding visitors, preserving
fragile sites [5], enhancing entertainment [10], and broadening global interaction
among travellers [11].

As VR becomes more widely accessible [12], tourism marketers need more
information of the use of VR technology. However, little empirical research investi-
gates VR use in tourism marketing and how VR affects tourist information search,
travel decisions, behaviour, and attitude towards a destination or type of tourism.
Furthermore, researchers call for comparing new technologies, such as VR, with tra-
ditional viewing devices [13]. Media richness theory suggests that different devices
have different communication effects as the media content and ways to view it differ
[14]. However, studies that examine these effects in tourism, and especially in VR
tourism, are not common.

This research widens virtual reality technology use in general and particularly,
consumer experiences of and willingness to use VR-technology in travel situations.
Specifically, the study explores how potential visitors perceive 360-degree Finnish
nature video, how this VR experience and the device used for watching the video
affects their future travel intentions. Media richness theory [14, 15] serves as the
theoretical base to help understand how consumers perceive media, such as VR. This
study contributes to understanding of VR devices and content from media richness
theory perspective.

2 Theoretical Background

2.1 Media Richness

Media differ in their communication effects. As media increase in richness and infor-
mation, such as adding pictures to text or shifting from pictures to moving pictures,
such media richness increases communication effectiveness [14, 15]. For example,
users perceive destination websites more realistic or positive depending on the media
elements in a website [3, 16]. Tourism companies and destinations can incorporate
virtual reality (VR), the latest in a long line of media rich innovations, to enhance their
communication mix and customer experiences [17].

Potential customers have high expectations and high uncertainty when purchasing
tourism services. Adding media richness, such as VR, enhances the media experience
and augments the versatility and trustworthiness of tourism product information [18]
and attenuates purchase decision barriers. VR, which provides both instrumental and
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experiential benefits, also improves responses in the Attention, Interest, Desire and
Action (AIDA) advertising model [19, 20].

Yet adding media richness does not guarantee positive customer behaviours. The
situation can affect online communication experiences and could benefit from adapted
content [21, 22]. Interactivity might enhance the online experience and help consumer
decision-making and engagement [8, 23]. Virtual reality increases media richness,
particularly with moving images in a 360-degree environment that envelops the user.
However, little to no research examines the effect of this viewing device on media
richness.

2.2 Video Content, Destination Marketing and Behavioural Intentions

Films and videos are important in creating destination awareness and intention to visit
due to their unique ability to create emotions that relate directly destination recom-
mendations and visits [24]. Scholars argue that positive tourism experiences include at
least two basic emotions, interest and happiness [25–29]. Where happiness promotes
attachment to rewarding things, interest motivates trying new things, places or expe-
riences [28, 30].

The Theory of Planned Behavior (TPB), which argues that the intention to perform
a behaviour is the closest cognitive antecedent of actual behaviour, also supports
emotion’s role [e.g. 31–33]. The TPB implies that intentions to engage in a behaviour
accurately predict performing that behaviour. Many studies substantiate the predictive
validity of behavioural intentions [34], which could arise from viewing a film or video.

Short promotional, as well as full length, films and movies can change viewer
perceptions of a destination, create positive destination images and increase willingness
to travel to that destination [e.g. 35–40]. As tourist interest in real and authentic leisure
experiences grows, and their time shrinks, prospective tourists seek information sources
that will heighten their experiences, and reduce their chances of disappointing expe-
riences [41]. Videos should give relevant information to help viewers imagine their
future destination experiences [42, 43]. The mental images that tourists form influence
the expected destination experiences and subsequent destination choice [43, 44].

Relative to films, promotional video effectiveness has been less studied. One study
found that destination video content and repeating certain shots could enhance traveller
perceived destination image and trigger potential traveller interest in collecting more
information and visiting the destination [40]. Promotional video research also suggests
that a dramatized event can affect viewer attitudes positively toward the destination and
the event [38]. However, evidence suggests that video might not be the most efficient
media to influence buying decisions and to study various media forms [45].

Finally, two factors for trusting online videos are the source, user- versus agency-
generated and technical quality. Relative to agency videos, user-generated videos may
exhibit higher source credibility and thereby a stronger influence on intended behaviour
with low quality videos [46]. The generating source had no impact on high quality
video trustworthiness [46]. Online video’s technical quality and source merit consid-
eration when investigating perceived credibility and its impact on intended consumer
behaviour.
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2.3 Virtual Reality and Destination Marketing

Emerging virtual reality research provides empirical evidence to support and explain
VR as an effective tourism promotional tool. One study [2] for example, compared the
impacts of viewing a South African destination promotional material in VR, traditional
2D videos or as website pictures. Relative to the website pictures, VR condition par-
ticipants reported a significantly stronger affective destination image, intention to visit,
seek further information, share information and suggest South Africa as a destination.
The VR condition also performed better than the 2D condition, albeit not as strongly as
versus pictures on the website.

Researchers [1, 9] used spatial presence, the sense of being in a virtual environ-
ment, to study VR experiences and travel decision making. User attention to VR
environments contributed significantly to spatial presence: the more attention users
allocated during the VR experience, the more spatial presence. Thus, reducing user
distractions to VR objects or events becomes important. The studies also found that
spatial presence positively affected post VR attitude change toward tourism destina-
tions, indicating VR persuasiveness.

Four central issues relate to VR persuasiveness and VR presence [9]. First, a sense
of presence during VR leads to positive attitude change toward a destination. Second,
the effect of presence on VR enjoyment confirms VR as a hedonic experience. Third, a
positive change in attitude leads to visit intention, confirming VR’s persuasiveness.
Finally, VR is more persuasive when the virtual environment conveys its situated
affordances. Emotional theories support this view, where visual engagement leads to
revisits, while happiness leads merely to recommendation [47].

Related to persuasiveness, viral advertising research argues that videos with strong
feelings increase the chance of spreading a video [48]. Furthermore, the expected video
control, inclusion and affection benefits can significantly affect video forwarding
intentions [49]. This intention to forward a video derives from two factors: sufficiently
interesting video content quality and empathy. Empathy associates closely with the
forwarder and recipient’s relationship.

Finally, a recent study used the Oculus Rift virtual environment to examine per-
ceived VR visual appeal and emotional involvement to visit a cultural heritage desti-
nation [50]. Perceived visual appeal had a positive relationship with user intention to
visit, recommend and seek additional destination information, and with user emotional
involvement. It is also implied that videos with positive images create positive emo-
tions that spark a desire to visit the destination [24]. One good option is to show tourists
having a good time [51].

The literature review presented above suggests that video content can affect tour-
ists’ attitudes, intention, and thus behaviour [39, 40]. VR material should be more
effective than other material [2]. The richer the media, the more effective communi-
cation should be [17]. However, these assumptions are hardly ever discussed in the
viewing device context. How are the viewing experience and the changes in consumer
behaviour affected by the device used to watch the content?
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3 Study Methods

This exploratory study was conducted during four days in December 2017 and January
2018 at Helsinki-Vantaa airport, convenience sampling 221 of departing international
travellers from Schengen and non-Schengen flights to get answers from different
nationalities and, from Finland’s main markets. Convenience sampling is appropriate
given the study’s exploratory nature. The participants received Samsung Gear VR
glasses (n = 114) or an iPad (n = 108) to watch the same 360-degree video filmed in
eastern Finland’s Ruunaa nature tourism area in autumn 2017 (video: https://www.
youtube.com/watch?v=p90d33rTSJg). Both groups wore headphones while watching
the video and were asked to turn around and look around while watching the video.
After watching the video the travellers answered a survey, in English, concerning the
video. Data collectors stood nearby to help use the device or complete the survey. On
average it took 10 to 15 min to watch the video and fill in the survey. The questionnaire
had altogether 21 questions.

Filmed by Karelia University of Applied Sciences students, the three-minute video
showed four different situations in order to test which settings appealed to international
visitors. The first setting, lakeside, let viewers experience watching the scenery. In the
second setting, the viewers could see people walking past in the forest without being
part of the action or the group. The third setting immersed the viewer in a moving boat
with others. In the final setting, the watcher was also part of the action, sitting with a
group by a campfire.

The survey stemmed from tourism and video marketing research. The survey
examined if watching a 360-video would increase willingness to travel to the desti-
nation and participate in the activities on the video [2, 30, 52], participant feelings
about the video [30], their spatial presence while watching the video [1, 30, 53, 54] and
their intentions to share the video on social media [46].

The survey also explored how familiar tourists were with VR technology and in
which part of their decision making process (inspiration, looking for potential desti-
nation information, planning after the decision has been made, while on holiday) VR
technology would interest them. The survey included socio-demographic background
questions as well as tourist interest towards outdoor activities and interest in nature
holiday in Finland. In summary, the survey examined how VR could market a nature
tourism destination, and how significant a role VR has when watching promotional
destination videos.

The data was analysed using comparative analysis methods such as chi-square test
and Independent Samples Mann-Whitney U-test. Also ordinal regression analysis was
used to study if differences in the two samples affected the results.

4 Results

Table 1 below profiles the respondents evenly distributed between men and women
and with a mean age of 31.8 years, mostly young people. Major countries represented
are the UK, France, China, Russia, Germany and Australia. Respondents are highly
educated and more than half of them do outdoor activities at least monthly.
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The respondents reported what feelings they had when watching the 360-degree
nature video, either on an iPad or Samsung Gear VR glasses (1: Not at all, 6: Very
much). Both devices created feelings of interest, relaxation, comfort, and happiness,
which were the feelings people ranked the highest. However, the only statistically
significant difference was that there was more boredom with the iPad than VR glasses
(Mann-Whitney U test, p = 0.027).

Chi-square tests reported no statistically significant differences in behavioural
intentions towards nature tourism holiday between watching the video with VR glasses
or an iPad. Nor there were any statistical differences regarding the device used in
interest in nature holiday in Finland, information search, word-of-mouth or intention to
participate in the activities seen in the video.

Respondents, however, differed significantly in background factors when com-
paring VR glasses and iPad users. These sampling differences led us to examine if 360-

Table 1. Respondent Profile.

Age %
(N = 218)

Nationality %
(N = 221)

17–24 years 25.7% UK 12.7%
25–34 years 43.1% France 8.6%
35–44 years 19.7% China 7.7%
45–54 years 7.8% Russia 6.3%
55–73 years 3.7% Germany 5.0%

Australia 5.0%
Other 54.7%

Mean age 31.8
Gender %

(N = 220)
Education %

(N = 218)
Male 50.5% Comprehensive

school/basic
education

0.9%

Female 48.6% Secondary
education

15.8%

Other/Don’t want to answer 0.9% Bachelor’s degree 34.4%
Master’s degree 42.7%
Doctoral degree 4.6%
Other 1.4%

How often do you do nature/outdoor activities
(e.g. hiking, kayaking, canoeing, mountain
biking or related)?
Weekly 22.9%
Monthly 28.0%
Couple of times a year 36.7%
Once a year 7.3%
Less than once yearly 5.0%
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VR video watched with VR glasses generated more interest in nature holiday in Fin-
land than watching the same video on an iPad. The ordinal regression was used. In the
regression analysis interest in Finnish nature tourism holidays was used as the
dependent factor. Respondent socio-demographics and video watching device were the
factors explaining the interest in the nature tourism holiday. The regression analysis
identified that only respondent origin country explained the differences in interest in
nature holidays in Finland. This result also suggests that despite differences in interest
in nature tourism activities between the devices, the device they watched the video
from was not the reason for these differences.

The videos had four scenarios: lakeside, walking in the forest, boating and sitting
by the campfire. The cross-tabulation and chi-square test results showed that the pre-
ferred videos differed between the video watching device, albeit walking in the forest
was the least preferred scene on both devices (Table 2). Boating was the preferred
scene with VR glasses, almost triple the forest scene. Lakeside was the preferred tablet
scene, about double walking in the forest, with the boating and campfire scenes in
between.

Comparing respondent feelings during the film showed that those who watched the
360-video with iPad were more distracted than VR glasses users (Table 3). VR glasses
users were more immersed in the video and 360-video seemed more enjoyable to
watch.

Finally, the results of a Mann-Whitney U-test showed no statistical differences in
spreading word-of-mouth between VR glasses users and iPad users. On average,
people were likely to share both kinds of videos.

5 Discussion and Conclusions

This study contributes to the discussion of 360-degree videos as a tourism marketing
tool. The research concentrated on consumer experiences of, and willingness to use,
VR technology in travel situations. The study explored how consumers perceive 360-
degree Finnish nature video, and how VR experience and the device used for watching
the video affects their future travel intentions.

Even though the experience of watching 360-degree nature tourism video on VR
glasses or iPads differs, the resulting effects are similar. The results suggest that it does

Table 2. Preferred video scene by device

Which part you liked the most? VR glasses Tablet X2 = 7.964,
p = 0.047

Lakeside, me watching the nature 24.6% 31.1%
Walking in the forest, me watching other people 15.8% 15.1%
Boating, me on the boat with other people 44.7% 28.3%
Sitting by the campfire, me together with others 14.9% 25.5%
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not matter if the traveller watches the 360-video with and iPad or Samsung Gear, for
intentions to visit or seek information about the destination. In both cases, the video
itself aroused positive feelings and interest towards nature tourism in Finland. This
result supports a study showing that the device matters little [13]. This also contributes
to the theoretical understanding of the device type as a moderating variable in digital
experiences.

However, the experience was more immersive when watching the video with the
Samsung Gear VR. The feeling was more of being part of the action rather than just
observing as well as being detached from the real world. It was also easier to focus on
the film and pay less attention to things going on in real world compared to watching
video with iPad. The results suggest that the viewing device does not affect media
richness, even though it could be thought to affect [21, 22].

Table 3. How the video made the respondent feel

Device N Median Independent samples
Mann-Whitney U
test sig.

How you felt during the film. (1 = at no
time … 6 = almost all the time)
I had the feeling that I was in the middle
of the action rather than merely observing

VR glasses 114 4 0.072
Tablet (iPad) 107 4

I felt like I was actually there in the
environment of the presentation

VR glasses 114 4 0.242
Tablet (iPad) 107 4

I was fully focused to this film VR glasses 114 5 0.013
Tablet (iPad) 107 4

I was distracted by other things during
watching the film

VR glasses 114 2 0.025
Tablet (iPad) 107 2

The computer generated world became
the “reality” for me, and I forgot about the
“real world” outside

VR glasses 114 3.5 0.021
Tablet (iPad) 107 3

I felt emotionally attached to the video VR glasses 114 3 0.700
Tablet (iPad) 107 3

I enjoyed watching the video VR glasses 114 5 0.022
Tablet (iPad) 107 5

I felt as if I was in the real world whilst
watching the video

VR glasses 114 4 0.238
Tablet (iPad) 107 4

I was aware of surroundings VR glasses 114 4 0.059
Tablet (iPad) 107 4

I felt detached from the outside world VR glasses 114 3 0.009
Tablet (iPad) 107 3

I noticed events taking place around me in
the real world

VR glasses 114 3 0.001
Tablet (iPad) 107 4

Italics in median value denote statistically higher mean rank value where there is a statistically
significant difference
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Visual appeal in VR content is important both for creating emotional involvement
and increasing the intention to visit the destination [9]. What is notable, is that the
video used in this study was filmed in late autumn, when the Finnish nature is not at its
best and the perceived visual appeal perhaps negative, the video aroused positive
feelings and interest to travel to Finnish nature destination. One contribution of this
study is identifying several differences in emotions created between different media. It
seems that when studying emotions, considering the device is important.

Research has confirmed that both 2D videos and VR engage consumers and affect
positively the intention to travel [2, 24, 35–38]. Rich media content like normal videos
and especially 360-degree videos as well as VR content reduces disappointing expe-
riences when making travel decision and traveling, and removes barriers from buying
[18]. Different aspects - spatial presence and enjoyment - affect the persuasiveness of
VR content. Similar effects were identified also in this study. The results also suggest
that in this case the viewing device does not affect expected video control, inclusion
and affection benefits [11].

Based on this research, destinations and tourism businesses should consider
adopting 360-degree videos and also consider the results of this study. The results show
that 360-videos increased positive feelings and willingness to travel regardless of
watching with a tablet or VR glasses. 360-degree videos provide more information than
traditional videos and work well to demonstrate tourism experiences and locations, no
matter the device. Marketers rarely decide what device the end user uses, but for
example in exhibitions and events, 360-degree videos can be shown with a tablet. With
much action and various things going on simultaneously or to make the potential
traveller feel part of the action or a group, like in the boating video, VR glasses may be
preferred.

Despite these contributions, this research has limitations, of which most relate to
the data collection. The airport was the best place to reach many nationalities at the
same time but situational challenges affected the data collection. Some spaces were too
small or crowded to do the research, which might have affected the sample size and
representativeness of different nationalities. Another limitation is the video filming
season.

In the future, translating the survey in different languages would reduce language
barriers especially with the Asian travellers, which prevented some of them to take part
in this study. It would also be interesting to use two or three different kinds of 360-
video clips to see if the experience of watching the video and willingness to try the
activities and travel to the destination differs between the videos where you passively
watch the people and action around you versus videos where the respondent are part of
the group and feels like they are doing the activity. Media richness levels of different
devices and content should be more precisely measured and analysed.
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Abstract. Social media and the power of word-of-mouth (WOM) have resulted
in the rise of user-generated content (UGC) which thereby created prominent
users who have congregated their own clout of followers as opinion leaders of
the new digital century – social media influencers (SMIs). Becoming an integral
player in the marketing industry in Singapore, Destinations Management/
Marketing Organisations (DMOs) are recognising the influential power of SMIs,
employing them as part of its integrated marketing strategy to increase inbound
tourism. However, effectiveness of SMI marketing, even more so, social media
campaign of a DMO has been minimally examined. Thus, to evaluate the
effectiveness of the SMI marketing campaign executed by Hokkaido Tourism
Organization, factor analysis and Structural Equation Modelling (SEM) is used.
This study suggests that SMI marketing is effective in changing attitude among
consumers, especially on destination image, which would consequently affect
the consumers’ travel intention and intention to do word-of-mouth.

Keywords: Social media influencer � DMO � Attitude-towards-ad model
Effectiveness

1 Introduction

Social media has become an integral medium where travellers access information on
destinations, book and plan trips, share information and their own travel experiences
[1, 2]. The rising use of social media, as well as the birth of user-generated content
(UGC), led to the evolution of word-of-mouth (WOM) to eWOM (electronic-word-of-
mouth), impacting the hospitality and tourism industry significantly [3, 4]. Platforms
such as TripAdvisor, recommendations on Facebook and reviews on booking websites
have become competitors for consumers’ attention of DMOs’ marketing campaigns
online [5, 6]. As such, social media is becoming an emerging platform where desti-
nation management/marketing organisations (DMOs) compete for the attention of
travellers [7, 8]. However, based on Hays, Page and Buhalis [4], most DMOs are still
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exploring the new media platforms which thus, limiting the use of social media as a
platform of disseminating destination information.

In 2015, the Japanese version of the DMO system was officially acknowledged,
with its mission to revitalize local communities through tourism via the management
and coordination of various stakeholders involved in the destination [9]. In November
2015, Hokkaido Tourism Organization invited one of Singapore’s top influencers,
Bellywellyjelly, to travel around Hokkaido in exchange of promoting Hokkaido to her
followers. This sponsored trip was one of the DMO’s destination marketing campaigns
to increase inbound travellers from Singapore to Hokkaido [10]. The campaign was a
great success on multiple social media platforms with high social interaction and
engagement rates of more than 350,000 views on YouTube, 832 Likes, 265 comments
and 1,100 shares on Facebook [11]. Since the execution of the SMI marketing cam-
paign, there was a 20% increase in the tourism numbers from Singapore in the fol-
lowing year, from 49,800 travellers in 2015, to 59,400 travellers in 2016 [12, 13]. In
order to understand how the campaign has affected Singaporeans’ travel consumption
to Hokkaido, this research has three objectives:

(1) To evaluate the effectiveness of the SMI marketing campaign executed by Hok-
kaido Tourism Organization on whether an attitude change in Singaporean con-
sumers had occurred after interacting with the campaign, thereby affecting their
travel behavioural such as intention to travel to destination and intention to do
eWOM.

(2) To compare the hypothesised model with prior literature, namely Leung et al. [14]
study on the marketing effectiveness of social media in the hotel industry.

(3) To contribute to the progress of SMI marketing in the tourism and hospitality
industry.

2 Literature Review

2.1 DMO and Social Media

The age of social media has created a paradigm shift when it comes to the dissemi-
nation and production of information [1, 2, 4]. Especially even more so in tourism, with
it being an ‘information-intensive industry’ [4, 15]. The rise of UGC facilitated by
social media meant that every user is a creator, a source of information that has the
power through eWOM to affect someone else on its customer journey [3, 16]. As such,
the rising popularity of social media as a marketing channel to reach consumers more
directly and effectively has led to the increase in use of social media marketing by
DMOs [4].

2.2 Japan – The Promotion Towards Tourism Nation

With the aims of promoting Japan as a tourism nation, the Koizumi Cabinet launched the
Visit Japan Campaign in April 2003, and subsequently passed the Tourism Nation
Promotion Basic Law in December 2006 [17]. In 2015, the establishment of Japan’s
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DMO system served as the turning point for Japan’s tourism industry, where DMOs take
the management role of related stakeholders to revitalise local communities through
tourism [9]. Subsequently, DMOs in various levels all over Japan started using social
media actively for destinationmarketing. For example, the target DMOused in this study,
Hokkaido Tourism Organisation, only established its Facebook page in 2016 [18]. With
the above evidences, it can be inferred that the use of social media to promote Japan’s
inbound tourism can be said to have started relatively later as compared the targets in
Hays, Page and Buhalis [4]. This late start may have resulted in weaker destination
awareness, engagement with possible travellers and converting them to actual
travellers [19].

2.3 Social Media Influencers

As a characteristic in the age of social media, UGC as a form of eWOM has impacted the
tourism industry significantly [3]. Userswhich have accumulated a strong base offollowers
becomeSocialMedia Influencers (SMIs), who are then leveraged by brands to share related
information, influencing their followers through their recommendations [20]. In contrast to
“Opinion Leaders” highlighted in Katz and Lazarsfeld’s [21] Two-step Flow Theory, SMI
takes the perspective of a consumer, sharing the information of products and services, as
well as his/her own experience through a multi-faceted interaction with the followers, and
thereby steer the followers to a certain action [22].As such, it should be considered that SMI
has an effect to brand building or marketing effectiveness [23]. With such expectations to
SMI and the effects it could possibly bring for destination marketing, it is imperative to
undergo a detailed examination on the campaign executed by Hokkaido Tourism Organ-
isation in order to provide insights to future strategies on destination marketing.

2.4 The Use of Attitude-Toward-the-Ad Model (AAD) and Attitude-
Toward-the-Website Model (AWS)

The attitude-toward-the-ad model (AAD) originated from Mitchell and Olsen [24] and
Shrimp [25]. The model was found on the basis whereby an attitude toward the
advertisement is formed after an exposure to a persuasive advertisement, thereby
exerting an influence on effects of persuasive advertising such as attitude change and
formation towards a brand and behavioural changes [14, 24–26]. Studies related to AAD

have provided four hypothesised models of how AAD directly and indirectly mediate
brand attitude and purchase intention of a certain product: (1) the affect transfer
hypothesis (ATH) assumes on the direct effect of AAD on attitude toward the brand;
(2) the dual mediation hypothesis (DMH) posits on a two-way effect of AAD on attitude
toward the brand; (3) the reciprocal mediation hypothesis (RMH) based its theory on
the reciprocal effect of AAD and attitude toward the brand; and (4) the independent
influences hypothesis (IMH) hypothesises on how AAD has no effect on attitude toward
the brand and has a direct effect on purchase intention [14, 26, 27]. In this study, and as
a comparison with Leung et al. [14] model, ATH model will be used to investigate the
direct effect of how the exposure of the ad affects the consumers’ ad cognition and
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brand cognition, which then attitude toward the ad and then the attitude toward the
brand [24, 25].

With the evolution of media platforms, which also strongly impacts advertising, the
AAD model has evolved to explain effects of advertising on the Internet [28]. The AAD

model has evolved into the AWS (Attitude-toward-the-website) model to evaluate
advertising effectiveness on websites, providing an alternative hypothesis that the
medium of the ad has an impact on the consumers’ reaction to the ad [28, 29]. In
addition, Bruner and Kumar [29] highlighted that the key role of one’s experience on
the website affects the AAD, which consequently impacts attitude towards the brand and
purchase intention.

While prior literature has emphasised on each individual concept of AAD and AWS

models separately, Leung et al. [14] study has effectively combined both models, using
the ATH model as the theoretical framework along with the integration of AWS to study
on the marketing effectiveness of hotels’ social media pages. Figure 1 presents the
results of Leung et al. [14] study with path coefficients on how American consumers’
social media marketing experiences of a famous hotel brand on Facebook and Twitter
(in brackets) affected their attitude toward the hotel brand, which in turn, affected their
intention to book the hotel and do eWOM. The research highlighted the importance of
social media experience by suggesting that, through the consumers’ experience of the
hotels’ social media pages, consumers’ attitudes towards the hotels’ social media pages
is formed, thereby directly impacting their attitudes towards the hotel brand, which in
turn affects their hotel booking intention. Additionally, Leung et al. [14] research added
the intention to (positive) eWOM, as a marketing outcome of social media which was
expected to be influenced by two constructs: attitudes toward hotel brand and hotel
booking intention. WOM is incorporated into Leung et al. [14] model as a marketing
outcome to showcase customer loyalty towards the hotel brand.

Leung et al. [14] research is effective in explaining the importance of consumers’
social media experience. The study illuminates that consumers’ social media experi-
ence is significant in influencing their attitudes-toward-social media sites, which

Fig. 1. Structural model of social media experience with standardised path coefficients of
Facebook and Twitter (in brackets) (Adapted from Leung et al. [14], p. 160)
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subsequently affect their attitudes-toward-hotel-brand. Consequently, consumers’
attitudes-toward-hotel-brand affect their hotel booking intentions and the intentions to
leave positive reviews or eWOM [14]. More importantly, the findings of the research
suggest that different social media platforms such as Facebook and Twitter have similar
marketing mechanism in the marketing effectiveness model [14]. As such, with the case
study of SMI marketing campaign executed by Hokkaido Tourism Organisation which
used multiple social media platforms, Leung et al. [14] model will be employed without
comparing different social media platforms. Additionally, the study will be using
campaign experience, campaign attitude, destination image, destination awareness,
travel intention, and intention to WOM as constructs to better fit the objectives of this
study.

2.5 Hypothesised Model

With the focus of the study being the SMI marketing campaign promoting Hokkaido as
a destination, Leung et al. [14] model on hotel’s social media website (Fig. 1), has been
modified to the hypothesised model of SMI marketing effectiveness as shown in Fig. 2.
The hypothesised model of this study proposed that through consumers’ experiences of
the SMI marketing campaign, attitudes toward the SMI marketing campaign are
formed, thereby directly affecting their destination image, which then influences their
travel intention to the destination. Therefore, instead of social media experience in
Fig. 1, the input of the model is changed to consumers’ SMI campaign experiences.
Similarly, instead of brand cognition of the hotel directly affecting consumers’
attitudes-toward-hotel-brand and intention to book hotel in Leung et al. [14] study,
destination awareness is proposed to have a direct effect on consumers’ destination
image and travel intention to destination. Intention to WOM is retained as a marketing
outcome in addition to travel intention to destination. With this, a total of six variables
and nine hypotheses were proposed in the study (Fig. 2). One key difference of the
hypothesised model from Leung et al. [14] model that we would like to point out is the
introduction of hypothesis 9, which posits on the idea of WOM as a marketing tool,
which in turn positively influences travel intention [3, 14].

3 Methodology

3.1 Data Collection and Sampling

An online survey was conducted in April 2018. A convenient sample was selected
based on the author’s personal network as it consists of primary target audience of SMI
marketing who are consumers aged 18-35 immersed in social media every day [30].
First 70 participants who are Singaporeans or Permanent Residents of Singapore were
invited to take the survey via the link in the email sent to them. The convenient sample
was then snowballed to a total number of 200 complete responses in two weeks. All
respondents were checked whether they had experienced the campaign before. Those
who did not were asked to experience the SMI marketing campaign before they could
proceed to the measurement items in the questionnaire.
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3.2 Measures

The survey consisted of questions on the constructs (Fig. 2), were measured with
multiple items adapted from Leung et al. [14] with adequate changes to fit the study.
Respondents were asked to value all the measurement items based on 5-point semantic
differential scales ranged from not at all (1) to very much (5). The first section consisted
of questions regarding campaign experience, campaign attitude, destination image,
destination awareness, travel intention and intention to do WOM [14]. The second
section consisted of items on the consumers’ perception should they know that the
social media influencer in the campaign was involved in a negative incident that
affected her reputation. The last section consisted of demographic profile on gender,
age, race, and social media usage.

The validity and reliability of measurement constructs was first evaluated by SPSS
24.0, using maximum likelihood factor analysis with promax rotation on all items. One
item in the measures for travel intention was removed due to low factor loading of less
than .5. The remaining items were tested for internal consistency by Cronbach’s a. The
results proved to have good internal consistency (.89–.95) for all measures with the
exception of destination awareness (.52).

4 Results

4.1 Demographic Results of Respondents

Table 1 presents the demographic results of respondents of the survey. Regarding the
medium of interacting with the SMI campaign which is the case study of this study,
49.3% of the respondents interacted with the campaign on the online media website,
followed by 36.5% of the respondents experiencing the campaign via its Facebook
post, 15.3% on YouTube Vlogs and 13.3% through Instagram of the influencer Bel-
lywellyjelly. About one-third of the respondents (33%) were followers of the influencer

Fig. 2. Hypothesised model of SMI marketing effectiveness
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in the marketing campaign. Additionally, all the respondents have heard of the desti-
nation Hokkaido despite only 35% of the respondents been to Hokkaido.

4.2 Structural Model

After undergoing factor analysis, data were then analysed by structural equation
modelling (SEM) using AMOS 23.0. The data is imposed with the structure of the
model to look at the goodness-of-fit of the hypothesised model for this study. Indirect
effects were estimated by bootstrapping. Model fit of the structural model was evalu-
ated based on the comparative fit index (CFI), non-normed fit index (NNFI), stan-
dardised root mean square residual (SRMR), and root mean square error of
approximation (RMSEA). The recommended threshold of acceptability for NNFI and
CFI is 0.95, while SRMR of less than .08 and RMSEA close to .06 indicates well-
fitting models [31, 32]. As a result, goodness-to-fit model indices of the hypothesised
model reported a v2 (143) = 262.50, v2/df = 1.84, p < .001, CFI = .963, NNFI = .956,
SRMR = .0867, RMSEA = .065. Figure 3 presents results of SEM for SMI marketing
effectiveness in this research.

The results indicated that consumers having had a positive SMI marketing cam-
paign experience had a significant effect on their attitudes towards the SMI marketing
campaign (b = .83; p < .001), and a positive attitude to the SMI marketing campaign
had a significant effect on their destination image (in this case, Hokkaido) (b = .58;
p < .001). While consumers’ awareness of Hokkaido does not have a significant effect
on their image of the destination (p > .05) as refuted by H4, consumers’ awareness of
Hokkaido had significant effects to travel intention to travel to Hokkaido (b = .68;
p < .001). The consumers’ destination image on Hokkaido had a significant effect on

Table 1. Demographic results (N = 200)

Frequency % Frequency %

Gender Daily Social Media Usage
Male 60 30.00% Less than 1 h 34 17.00%
Female 140 70.00% 1–3 h 95 47.50%

3–6 h 55 27.50%
Age 7–9 h 13 6.50%
15–19 7 3.50% 9–12 h 1 0.50%
20–24 60 30.00% More than 12 h 2 1.00%
25–29 104 52.00%
30–34 20 10.00% Race
35–39 8 4.00% Chinese 188 94.00%
50 and above 1 0.50% Malay 6 3.00%

Indian 4 2.00%
Travelled to Hokkaido Eurasian/Others 2 1.00%
Yes 70 35.00%
No 130 65.00%

138 Y. X. Ong and N. Ito



their intention to travel to the destination (b = .31; p < .01). On the other hand, the
audience image of Hokkaido did not have a significant effect on the audience intention
to do word-of mouth (in sharing) (p > .05), refuting hypothesis 6. Yet, the audience’s
intention to travel to Hokkaido had a significant effect of their intention to do WOM
(b = .69; p < .001) and not the other way round (p > .05), refuting H9.

4.3 Comparing with Leung et al. [14] Model

This study attempted to use a combination of AAD and AWS models to measure the
marketing effectiveness of Social Media Influencer through a case study of a campaign
executed by Hokkaido Tourism Organisation. With Leung et al. [14] model as a basis,
the study proposed a hypothesised model. The results illuminated that hypotheses 1, 2,
3, 5, 7 and 8 were supported by the SEM results, while hypotheses 4, 6 and 9 were
refuted. That is, this study supports and reinforces the exploratory study done by Leung
et al. [14]. More importantly, it suggested the achievement of objective 1, whereby SMI
marketing campaign did cause an attitude change among Singapore audiences.
Therefore, the results demonstrate that a positive SMI marketing campaign experience
leads to positive attitude-toward-campaign, which results in a positive destination
image; therefore increasing consumers’ intention to travel to the destination, which
then increases the consumers’ intention to recommend the destination.

Figure 3 illustrates that there are two paths that would affect consumers’ travel
intention and intention to WOM, which are the marketing outcomes for the study and
Leung et al. [14] study: one starting from SMI campaign experience and one starting
from destination awareness. However, it is the route from SMI campaign experience
which suggests that the SMI campaign had caused an attitude change among Singapore
consumers. That is, with more positive experiences of the campaign on social media,
they tend to have more favourable attitudes toward the campaign and therefore
resulting in having positive attitudes toward destination. Thus, having a positive effect
of .31 on the intention to travel to Hokkaido and intention to recommend the

Fig. 3. Results of structural model of SMI marketing effectiveness
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destination. On the other hand, destination awareness has a non-significant direct effect
on destination image, showing the importance of SMI campaign experience in causing
effective attitude change towards destination image, mediated by attitudes toward the
SMI campaign. This finding is supported by Leung et al. [14], as well as Bruner and
Kumar [29] highlighting the importance of campaign experience to changing attitudes
of target audiences on destination management and marketing. Therefore, this study
suggests that DMOs can effectively make use of social media marketing for destination
image building and engagement by providing positive campaign experiences through
social media influencers.

The rejection of H6 on the relationship between destination image and intention to
WOM is one of the main differences obtained from this study. It indicates that the
consumers’ destination image has a non-significant direct effect on the intention to
WOM. This finding is thought-provoking as it differs from relationship between
attitude-toward-hotel-brand and intention to eWOM in Leung et al. [14] study. Instead,
in this study, as suggested by the alternative route from the consumers’ attitudes toward
Hokkaido, the intention to do WOM is mediated by the intention to travel to Hokkaido.
This finding illuminates that consumers of the SMI marketing campaign are more likely
to share or recommend the destination if they have a higher travel intention to the
destination. This could also be inferred to show that with a higher intention to travel,
there would be a higher likelihood to recommend the destination to be ascertained, get
favourable feedback for a further push to have action. This finding is supported by
Chen and Tsai [33] which highlighted that destination image, defined as attitude toward
destination in this study, has both direct and indirect effect (b = .178) on behavioural
intentions, which is defined as travel intention and intention to WOM in this study.
Moreover, with limited research on how destination image perceived from marketing
campaigns affects travel intention and intention to WOM before travelling, this finding
supports the effects of destination image on intention to WOM mediated by travel
intention as an important relationship and measure of marketing effects for DMOs on
destinations [14].

The addition of H9 was introduced into the proposed model to test whether the
more one has the intention to do WOM on a destination, the more one wants to travel to
the destination. While H6 is supported by Leung et al. [14] study, which states that
these two marketing outcomes are closely related to each other, the rejection of H9
suggests that Singapore consumers are more likely to recommend a destination if there
is a high likelihood of travelling to the destination. This finding is consistent with the
aforementioned finding, implying that with a more favourable attitude towards a des-
tination, the consumer will be more likely to travel to the destination, and thus have a
greater likelihood to recommend the destination to others before travelling.

5 Discussion

The main aim of this study is to evaluate the effectiveness of SMI marketing campaigns
executed by DMOs to Singapore consumers. The concepts of AAD and AWS were
incorporated in the study based on the exploratory model by Leung et al. [14]. Rein-
forcing on the theoretical framework of Leung et al. [14], findings of this study echo the
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argument of the importance of a campaign experience, which thereby positively affects
campaign attitude and destination image strongly. Thus, causing an attitude change in
the consumers and affecting his/her behavioural intention. It can be implied that the SMI
campaign has been effective in building destination image of the destination which
thereby positively affects the travel intention of consumers as compared to just having
destination awareness despite it being directly related to travel intention. Through the
study, it also provided another possibility of how DMOs can effectively make use of
social media marketing for destination image building and engagement with target
audiences through social media influencers, showing the progress of DMO’s utilization
of social media beyond information transmission since Hays et al. [4].

5.1 Theoretical Implications

The study has achieved objective 3 by providing both theoretical and practical con-
tributions in the field of destination marketing. Theoretically, the research on social
media influencer, and its marketing effectiveness can be said to be very limited. This
study aims to build on current literature with the application of commonly used con-
cepts such as AAD and AWS to undergo an exploratory research on the marketing
effectiveness of social media influencer. In addition, this research re-introduces the
classic concept of “Opinion Leader” from Katz and Lazarsfeld [21] in the current
context of social media, illustrating its evolution into social media influencer and its
marketing effectiveness for DMOs. Additionally, this study reinforces the exploratory
study of Leung et al. [14], supporting the use of a combined AAD and AWS concepts in
the field of social media, through social media influencer marketing campaign. More
importantly, this study extended the use of AAD and AWS from the domain of intention
to book a brand to intention to visit a travel destination. It concerns about making
efforts to investigate these theories in more possible research areas to take more insight
of consumers’ eWOM behaviour.

5.2 Practical Implications

In terms of practical contributions, DMOs can use findings of the study to invigorate
their social media marketing strategies. The study illuminated that SMI marketing
campaign experience is a pivotal construct in social media influencer marketing,
demonstrating that DMOs should focus on engaging with consumers through social
interaction, providing swift, informative and captivating content to contend for the
attention of consumers, as well as enhancing consumers’ campaign experience of the
campaign. Thus, DMOs should make their social media campaigns more interesting,
exciting, fascinating, and engaging, which makes consumers feel involved, which is
highly likely to make their experience more positive. Through the study, SMI is proven
effective in creating positive SMI campaign experiences, showing that DMOs should
explore more in the use of SMI in creating interactive and engaging content. This study
also indicates that destination image is also an important construct that has both pos-
itive direct and mediating effects on marketing outcomes. Therefore, DMOs are sug-
gested to pay more attention on destination image building on social media. Moreover,
this study also provides empirical evidence of the effectiveness of social media
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influencer marketing on Singapore consumers. Findings of the study can be useful for
DMOs targeting not just Singapore consumers as a new market for inbound tourism,
but also Asian consumers of similar socio-economic status.

5.3 Limitations and Future Research

There is no such thing as a perfect research. One of the limitations of the study that
needs to be addressed would be the use of a convenient and snowballing sample for
collecting survey responses. This may have resulted in information source similarity,
affecting the representativeness of the sample demographics. However, it is also the
sensitivity and the main target of most SMI marketing campaigns that motivated the
use of convenient sampling. Furthermore, the measurement of destination awareness
construct should be further developed due to low internal consistency and factor
loadings. Future research should address the limitation of the sample demographics and
delve deeper on evaluating DMO’s SMI marketing campaigns.

While this study posits itself on the research by Leung et al. [14], based on a hotel
brand, future work could look at comparing the difference of marketing effectiveness of
SMI marketing campaigns between a destination and a brand, as well as increasing the
robustness of current model to better evaluate the extent of the effectiveness of DMO’s
SMI marketing campaigns by combining with other models. Impacts of involvement
and impacts of sample demographics on attitude and behavioural intentions towards
SMI marketing were not considered, which could possibly call for future applications
using Elaboration Likelihood Model [34].

In actual fact, in April 2018, a negative incident that affected the influencer’s
reputation had befallen on the influencer (Bellywellyjelly) that appeared in the SMI
marketing campaign used for this study. While the incident was not blown-up into
exponential proportions or reported on mass media, online communities in Singapore
had knowledge of the incident. A section of the questionnaire in this study was ded-
icated to understand how respondents of the survey would have change their attitudes
toward the influencer, as well as attitudes toward the destination, and travel intention to
destinations endorsed by aforementioned influencer. More than 80% of the respondents
answered that despite the negative incident impacting the reputation of the influencer, it
does not affect their destination image of the destination, nor their travel intention to
destinations previously endorsed by the affected influencer. While this finding may
show that DMOs do not require as much effort on rebuilding destination image after a
crisis on the endorser, future studies are recommended to find out the extent of social
media influencer marketing effectiveness for DMOs after knowing that it is effective.
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Abstract. This paper considers if, and to what extent, visual social media can
change the viewer’s perceived image of a tourism destination as well as which
types of visual content are most effective in projecting a destination image. The
results from an online survey, which compares three different test groups and
their image of Mexico City, shows that UGC images from Instagram, as well as
random Google images, are more effective at improving destination image than
the UGC images reposted by a DMO. Additionally, this study uses image
annotations to determine which features in images are most important in terms
of their contribution to an improvement in overall destination image, presenting
a re-usable set of visual features for future work on using annotations in the
measurement of visual destination image.
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1 Introduction

Social media has become an increasingly important destination-marketing tool. It is
used by destination-marketing organisations (DMOs) to reach a large amount of people
all over the world and provide them with content and information about a destination.

The ability of social media marketing to affect the consumer decision process is
what makes it so appealing [1]. However, arguably more influential than the marketing
efforts of DMOs is the user-generated content (UGC) posted by tourists themselves.
This type of content, also known as Electronic-Word-of-Mouth (eWOM), is even more
effective in changing consumer perception due to its “characteristics of global reach,
the speed with which it travels, ease of use, anonymity and absence of direct face-to-
face pressure” [2]. Due to this dramatic rise in significance of social media in tourism
there is a high demand for research in this field, as studies “argue that social media
usage among top DMOs is still largely experimental and that strategies vary signifi-
cantly” [3]. With the advent of digital photography and widespread Internet accessi-
bility, social networks have become increasingly visual, with photos and videos being
shared globally at a previously unseen scale.
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The purpose of this paper is to determine if, and towhich extent, visual socialmedia can
change the viewer’s perception of a tourist destination. Furthermore, different types of
online content, such as random photos from online, DMO promotional images and UGC
images from Instagram will be analysed in terms of their effect on perception using an
online survey. Additionally, the features of effective images will be evaluated using image
annotation, in order to suggest the ideal visual features for promoting a city. In particular,
this research will be based on Mexico City as a tourist destination. In August 2017 the US
Travel advisory issued their most recent warning to people considering travelling to
Mexico, due to criminal activities, such as robbery, car theft, kidnapping and even
homicide. However, the state-by-state assessment shows that there is no special advisory in
place for Mexico City [4]. This is because a lot of the crime happens in the northern and
Pacific states, which are located a considerable distance away from Mexico City. There-
fore, tourists who have been exposed to a distorted portrayal of safety in the Mexican
capital are often amazed by how safe the city actually feels when they decide to visit it [5].

However, Mexico City remains associated with crime and danger by people who
have not travelled there and their tourism suffers from this image. This research will
determine if online media can be used to change the viewers’ perception of the city.
The existing literature on social media use in destination marketing is reviewed
(Chap. 2). Furthermore, a study will be conducted, which is expected to prove the
hypothesis that social media can be used to change or improve viewers’ perception of
Mexico City as a tourist destination, as well as provide valuable insights about which
types of content are effective in terms of influencing perception (Chap. 3). These
insights will be used to accept or reject the hypothesis that a certain type of visual
content is more effective in terms of improving destination image than other types of
content (Chap. 4). The paper will be concluded with recommendations for DMOs and
their social media marketing (Chap. 5).

2 Related Work

In terms of tourism, user-generated images mostly take the form of photos taken by
travellers in order to share and remember experiences from their trip. For tourists these
photos also serve as a kind of verification to prove to other people in their online
community such as Facebook friends and Instagram followers that they have been to a
certain place. Such photos are also an essential tool for DMOs, who are able to use
them to build and broadcast a kind of brand image for the destination. Social net-
working sites such as Facebook and Instagram also allow DMOs to share visually
appealing content with users, who are then able to react by liking, commenting or
sharing the post [3]. This content is often UGC reposted by the DMOs’ own social
media channel. Research has shown that UGC reposted on DMOs’ own social media
channel lead to increased trust [6]. For example, the Instagram page of the official
Mexican national tourism board consists entirely of reposted UGC, with credit given to
the owner of the image [7]. Specific hashtags are used by DMOs to find and select these
images. [8] analysed how consumer-generated content differs from content generated
by DMOs with regard to its effect on consumer perception of a destination’s image.
They found that consumer-generated content has the ability to influence the image of a
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destination substantially and rapidly. Therefore, it is important for marketers to find out
how they can influence the consumers.

In tourism research, DMO marketing influence has been linked to changes in the
measured “destination image” – essentially: what people think of when they think of
the destination. [9] categorized cognitive and affective attributes. Cognitive attributes
include “knowledge about resources and physical attributes such as, tourist infras-
tructure, leisure and recreation, culture and history, etc.”, whereas affective attributes
are made up of “feelings towards and emotions triggered by a destination, e.g. exotic,
mystic, relaxing etc.” Due to the fact that the research of this paper is focused on
images, the concept of “visual destination image”, which can be defined as “the image
of a destination as formed through exposure to visual media” offers some important
context, especially due to the fast rise of social media platforms, such as Instagram,
which allows users to share their photos immediately and globally [10].

There is limited prior work in determining the perceived image of a destination
through visual media, especially in the modern context of social networks. [11] presents a
comprehensive literature review for this topic, noting the heterogeneity of chosen content
sources, analysis methodologies and visual features considered. They conclude that both
further research is needed and that this research field is lacking a standardized system for
the evaluation of the visual destination image. [12] is the first reported publication
analysing photos on social media, comparing UGC photos on Flickr and DMOWebsite
photos for the country of Peru, and finding differences in several attributes presented by
them. They also already noted that general frameworks to measure and compare visual
destination image are needed. The literature review ends in 2015, thus missing more
recent works. To the best of the authors’ knowledge, [10] is the first analysis of this type
using Instagram photos, a social network which is nowadays more significant for des-
tination marketing than Flickr. They asked whether exposure to visual UGC could affect
a person’s destination image and suggested that certain, less expected or reinforced
images could. To measure the perceived image, they used a slightly adapted and more
extensive version of the cognitive attributes [9], arguing that focusing on the cognitive
attributes and not the affective attributes is adequate for this purpose, due to the fact that
[9] confirmed that “there is general agreement that the cognitive component is an ante-
cedent of the affective component”. Furthermore, [13] stated that “in visual media
annotation, the identification of the appearance of visual objects as representative of a
cognitive attribute is more objective than the determination whether a certain affective
component (e.g. relaxing, luxurious) is present in an image.”

The research of this paper will extend this to compare how different types of images
may have different effects, as well as considering the effect that the source of the
images may have.

3 Methodology

This paper aims to answer the research question “Does social media change the
viewer’s perception of Mexico City as a tourist destination?” and furthermore the
results are expected to provide valuable insights about which types of content are
effective in terms of influencing perception.
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In order to determine the effect of certain images on visual destination image, it is
necessary to annotate these images. Annotation can be performed using automatic
image annotation services, or manually. When performed manually, the annotation of
each image is aimed at maximizing its value to a tourism provider, by concentrating on
the characteristics of the destination that can be seen in the image [13]. An online
survey via Google Forms was used as a quantitative research method to gather data
regarding the destination image of Mexico City. The participants were divided into
three independent groups, each of which were eventually exposed to a different set of
images, in order to determine the effectiveness of the different types of content, in terms
of influencing perceived destination image. The questionnaire measured the initial
destination image, prior to seeing the images, through a set of questions based on the
cognitive attributes [9]: natural resources, general infrastructure, tourist infrastructure,
culture, history and art, political and economic factors and natural environment.
Additionally, a further question was added regarding modern architecture (an attribute
found to be relevant to social media images, yet missing from the original list).

After the initial destination image of each participant was determined, they were
exposed to three different sets of images, based on which of the independent test groups
they were assigned to. The first group viewed the gold standard data set, which are the
20 best of breed photos that represent Mexico City. For this purpose, a selection of 20
Instagram posts by Mexico City based photographer @tavoojasso were used, due to the
high quality of the photos, as well as the possibility of enhanced trust in the source by
consumers since the photographer doesn’t benefit from Mexico City tourism. The
second group was exposed to the 20 most recent (as of March 17, 2018) photos of
Mexico City posted by the national DMO of Mexico (@visitmexico) on Instagram.
This source could be perceived as less trustworthy, due to the fact that the sole purpose
of the Instagram account is marketing and advertising the destination. The third and
final independent test group viewed a random selection of 20 images from a Google
Images search of “Mexico City”. After each viewed image the participants were asked
to evaluate its effect on their image of each dimension by deciding whether it had
improved, remained the same or worsened since being exposed to the content. Each of
these images were previously manually annotated based on the original cognitive
attributes of destination image in order to be able to determine, which types of images
are more or less effective in this respect. These attributes were slightly adapted, based
earlier work [13], resulting in the use of vocabulary presented in Table 1.

After carefully viewing the images, all participants were then instructed to once
again respond to questions regarding their perceived image of Mexico City and provide
a rating for each of the dimensions mentioned above, in order to determine a change in
image as a result of the exposure to the different data sets. Where significant changes
were detected, the answers to questions about how the individual photos influenced
destination image were available to help determine, which photos contributed to that
change the most, based on the amount of “Better” votes they received, rather than “No
Change” or “Worse” votes.
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4 Results

A total of 56 participants were recruited in order to take part in the online survey. The
first test group had 23 participants, the second group had 17 participants and the third
group had 16 participants. They were mostly selected from the first author’s social
circle, which is why 73% of the participants were between 18 and 24 years old.
However, since this is also an age group which is highly represented on social media
and specifically on Instagram, the participants are suitable for this research and are able
to provide valuable insights relevant to the research question. According to a recent
article, 71% of Americans aged 18 to 24 use Instagram, and 81% of these use it on a
daily basis [14].

A Wilcoxon signed-rank test was used to analyse each attribute in order to be able
to determine any significant changes based on the exposure of the participants to the
different sets of images. At a significance level of 0.05, the test was performed as a two-
tailed test with the null hypothesis being that the difference between the given ratings
before and after being exposed to the images is not significant.

The results for each group are presented in a table which gives:

• N – the number of responses which indicated a change in destination image after
exposure (known as “signed ranks” in the test),

• W – the test statistic from the Wilcoxon signed-rank test, and
• Critical Value for W at N for the test at significance level p <= .05.

A significant result occurs when W < the critical value. We do not use the z-value
as it fits larger sample sizes (n > 10) and our average N (signed ranks) approximates 10

Table 1. Image annotation – visual features vocabulary

Natural resources General
infrastructure

Tourist
infrastructure

Culture, history
and art

Sun
Beach
Landscape
Water
Mountains
Desert
Plants & Flowers
Animals
Trees

Roads
Harbour
Airport
Public
Transportation
Taxi
Hospital
Technology

Accommodation
Restaurant
Bars & Cafés
Tourist
Information
Tours
Shops
Markets

Museum
Historical Building
Monument
Cinema & Theatre
Concert
Arts & Crafts
Food & Drink
Traditions
Religion

Political and economic
factors

Natural
environment

Leisure and
recreation

Additional

Parliament
Bank
Police (Safety)
Terrorism
Protests
Crime
Conflict

Urbanization
Cleanliness
Crowds
Smog
Traffic

Theme Park
Sport
Zoo
Trekking
Adventure Sport
Casino
Nightlife

Modern Building
Boating
Bicycle
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– half of the group samples have N <= 10 – and thus the critical value of W may be
used. Significant change is indicated for individual destination image attributes in the
tables through the use of bold.

The test was performed using the data generated from the following 8 questions in
the survey before and after exposure to the different data sets:

1. How likely are you to visit Mexico City in the next decade?
2. How would you rate your image of the natural resources (e.g. hours of sunshine,

landscapes, water, plants & flowers, animals, trees) in Mexico City?
3. How would you rate your image of the general infrastructure (e.g. roads, airports,

public transportation, hospitals, internet access) in Mexico City?
4. How would you rate your image of the tourist infrastructure (e.g. accommodation,

restaurants, bars, cafés, tourist information, tours, shops, markets) in Mexico City?
5. How would you rate your image of culture, history and art (e.g. museums, historical

buildings, monuments, cinema and theatre, arts and crafts, gastronomy, traditions,
religion) in Mexico City?

6. How would you rate your image of political and economic factors (e.g. political
stability, economic development, safety, crime) in Mexico City?

7. How would you rate your image of the natural environment (e.g. urbanisation,
cleanliness, overcrowdedness, smog, traffic) in Mexico City?

8. How would you rate your image of modern architecture in Mexico City?

Group 1 – Instagram Photography
In this group, 20 Instagram posts by Mexico City based photographer @tavoojasso
were selected, due to the high quality of the photos, as well as the possibility of
enhanced trust in the source by consumers since the photographer does not benefit from
Mexico City tourism (Table 2).

Group 2 – DMO Photography
In this group, the second independent test group was exposed to the 20 most recent (as
of March 17, 2018) photos of Mexico City posted by the national DMO of Mexico
(@visitmexico) on Instagram. This source could be perceived as less trustworthy, due
to the fact that the sole purpose of the Instagram account is marketing and advertising
the destination (Table 3).

Table 2. Wilcoxon signed-rank test for Group 1 responses to photos

Group 1 responses N W Critical value

Likelihood to visit 9 20 5
Natural resources 12 37 13
General infrastructure 14 0 21
Tourist infrastructure 13 13 17
Culture, history, art 11 24 10
Political & economic 16 10 29
Natural environment 17 2.5 34
Modern architecture 17 15 34
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Group 3 – Baseline: Google Images

In this group, the group viewed a random selection of 20 images from a Google Images
search of “Mexico City”. This source can be considered a baseline for comparison
since there is no human curation of the quality of the photos nor any promotional
purpose to them; the selection is based purely on Google’s search algorithm (Table 4).

Comparison

Beginning with the cognitive attributes, for natural resources all three test groups
returned insignificant change. This result is somewhat surprising, especially in Group
1, where 17 of the 20 images were annotated with at least one of the factors mentioned
above. In comparison, Group 2 included 11 and Group 3 included 7 images annotated
with at least one of the factors. However, it is important to mention that components of
an image, such as sunshine, plants, trees, etc. are often not the main attraction of the
photo. Image 1, from the first test group, for example, captures the Palacio de Bellas
Artes (Palace of Fine Arts)1. The square in front of the historical building is decorated
with plants and flowers. Therefore, the image was annotated accordingly. Nevertheless,

Table 3. Wilcoxon signed-rank test for Group 2 responses to photos

Group 2 responses N W Critical value

Likelihood to visit 7 11.5 2
Natural resources 10 12 8
General infrastructure 11 0 10
Tourist infrastructure 9 19 5
Culture, history, art 7 14 2
Political & economic 9 2.5 5
Natural environment 12 4 13
Modern architecture 14 5.5 21

Table 4. Wilcoxon signed-rank test for Group 3 responses to photos

Group 3 responses N W Critical value

Likelihood to visit 7 0 2
Natural resources 5 - - (sample too low)
General infrastructure 11 0 10
Tourist infrastructure 7 0 2
Culture, history, art 8 3.5 3
Political & economic 10 3 8
Natural environment 12 0 13
Modern architecture 10 3.5 8

1 https://www.instagram.com/p/BpSfWkoBVL2/.
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the Palace is obviously the main focus of the image, which possibly explains the
insignificant result.

For general infrastructure, there was a significant improvement in all three test
groups. In terms of the images that contributed to these improvements, Image 3 from
Group 1 (a time-lapse shot of traffic among skyscrapers)2 had the largest contribution
of all 60 images with 74% of the 23 participants in Group 1 indicating that the photo
improved their image of the general infrastructure in Mexico City.

In terms of the tourist infrastructure in Mexico City, which included accommo-
dation, restaurants, bars, cafés, tourist information, tours, shops and markets, there was
a significant improvement for Groups 1 and 3. Group 2, however, showed no signif-
icant improvement – the DMO channel! 50% of the participants in Group 3 pointed out
that Image 3 improved their image of tourist infrastructure, although it was not
annotated as such. It portrays arts and crafts, a historical building and a tradition, which
are all annotations from the culture, history and art attribute.

Therefore, it seems that the borders of the dimensions in [2] are somewhat blurred
and can be perceived differently by different people. Meanwhile, the knowledge of the
participants that their content is intended for marketing purposes may have influenced
them negatively – the opposite of the DMO’s intentions.

Rather surprisingly, all three test groups showed no significant improvement
regarding the image of culture, history and art in Mexico City. This dimension included
factors such as, museums, historical buildings, monuments, cinema and theatre, arts
and crafts, gastronomy, traditions and religion. At least one of these attributes was used
to annotate 47 of the 60 images from the three groups. Especially historical buildings
could be seen in a large amount of photos. An explanation for this result could be the
fact that the participants of the survey already had a positive image of culture, history
and art in Mexico City. The median rating given in the pre-exposure question was 2 for
all three groups. Therefore, it may not have been possible for the photos provided to
significantly improve the image in this dimension further.

On the contrary, all three groups showed a significant improvement in image of
political and economic factors such as: political stability, economic development,
safety and crime, despite the fact that none of the images were annotated with these
factors. It seems, however, that the images were able to make Mexico City feel safer
and possibly more economically developed, due to the friendly nature of the photos, as
well as the modern buildings. For example, 41% of Group 2 implied that Image 33,
which showed modern buildings, improved their image of political and economic
factors in Mexico City. In Group 1, on the other hand, the photo with the highest
contribution at 39% was Image 184, which shows a happy person in front of the
Monumento a la Revolución. Both of these images contributed to improving the image
of political and economic factors in Mexico City for different reasons. In Group 3 the
contributions of the individual images were rather low at a maximum of 25%. Addi-
tionally, it is important to mention that unlike in the previous dimension, the median

2 https://www.instagram.com/p/BgSZBYxF_Jx/.
3 https://www.instagram.com/p/BfgtsuPjS1q/.
4 https://www.instagram.com/p/Bens7NlgjKW/.
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pre-exposure ratings for political and economic factors were significantly negative, and
therefore the improvement as a result of viewing the photos was more feasible.

Similarly, all three sets of photos were also able to significantly improve the image
regarding the natural environment (e.g. urbanisation, cleanliness, overcrowding, smog,
traffic) in Mexico City. The median pre-exposure rating of all three groups was 4 where
the ‘worst’ Likert scale rating was 5.

Finally, an additional dimension was added for modern architecture, due to the high
amount of modern buildings in the images provided. Once again, all three test groups
resulted in significant improvements regarding the image of modern architecture in
Mexico City. With a median pre-exposure rating of 3 in all test groups, it is possible
that the participants didn’t have a pre-existing image of modern architecture in Mexico
City and therefore chose the mid-point on the Likert scale. Post exposure to the photos,
the median rating in all three groups improved to 2. Furthermore, based on the extent of
the image contributions, it seems that the participants were impressed by the modern
buildings that Mexico City has to offer. For example, 87% of Group 1 implied that
Image 3 (an office skyscraper) improved their image in the modern architecture
dimension. This was the highest contribution of any photo in any category.

Table 5 summarizes the average rankings of the participants’ destination image of
Mexico City (by Likert scale where 5 is the worst and 1 is the best) across the attributes
before and after exposure to the photos for all three test groups. The table also includes
the sum of the rankings pre- and post-exposure for each group, as well the average total
improvement per group.

All three groups started with a very similar average ranking regarding their opinion
of Mexico City. However, the total average improvement of each group was also very
similar with Group 3 performing the best at 0.77, followed by Group 1 at 0.72 and

Table 5. Summary of results of average ranking of destination image attributes before and after
exposure to the Instagram photos by group

Group 1
(Best UGC -
Instagram)

Group 2
(DMO -
Instagram)

Group 3
(Random -
Google
Images)

Before After Before After Before After

Natural resources 2.43 2.43 2.82 2.35 2.50 2.31
General infrastructure 3.39 2.39 3.71 2.29 3.25 2.25
Tourist infrastructure 2.61 2.09 2.29 2.18 2.38 1.88
Culture, history, art 2.09 1.91 1.82 1.82 2.38 1.75
Political, economic factors 4.04 3.17 4.35 3.53 4.38 3.31
Natural environment 3.96 2.57 3.94 3.06 3.69 2.44
Modern architecture 3.13 2.04 3.12 2.12 2.94 2.19
Total 21.65 16.6 22.05 17.35 21.52 16.13
Average ranking 3.09 2.37 3.15 2.48 3.07 2.30
Total average improvement 0.72 0.67 0.77
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finally Group 2 at 0.67. Therefore, according to this table the effects on destination
image were very much alike across the groups regardless of the source of the photos
provided, with the random selection of photos from Google seemingly slightly more
effective than the UGC and DMO content from Instagram. This suggests Google
already finds and ranks photos for destinations very well and that DMOs need to
question the value of their own marketing channels when it may be more effective
using professional user content to promote the destination.

Regarding the different characteristics, it is noticeable from the Table 5 provided
above that where the pre-exposure rating was negative, the improvement was more
significant, than where the pre-exposure rating was already rather positive. Especially
“political and economic factors” and “natural environment”, which both started at a
somewhat negative average rating of around 4 across the groups, significantly
improved in every group. “Natural resources” and “culture, history and art”, on the
other hand, were both groups with positive initial ratings of around 2. Here, there were
insignificant results across all three test groups, as it was seemingly not possible to
significantly improve the image of the participants any further. Therefore, it can be said
that the pre-exposure image of the destination with regard to a certain destination
characteristic, has an effect on the extent to which it can be influenced by photos,
regardless of the source, as already suggested in [9].

In terms of the photos, it is necessary to highlight that certain images were effective
at positively influencing destination image across a variety of characteristics. Especially
Image 3 from Group 1 (footnote 2), Image 3 from Group 2 (footnote 3) and Image 4
from Group 35, were noticeably effective across multiple characteristics in their
respective groups.

In fact, Image 3 from Group 1 for example, was the highest contributing image in 4
of the 5 significant dimensions and the second highest contributing image in the fifth
dimension, which therefore, seems to be an example of an ideal image for DMOs to
promote the destination. However, all the images mentioned above performed espe-
cially well with regard to general infrastructure, political and economic factors, natural
environment (with the exception of Image 3 from Group 2), as well as modern
architecture. These were all characteristics where the participants had a mediocre to
negative pre-exposure image of Mexico City. Furthermore, it is important to mention
that all three images had the annotations “Modern Building” and “Trees” in common. It
seems that both of these two features of the photos positively influence the perception
of general infrastructure in the city. Especially the extent to which a city is modern
seems to affect general infrastructure attributes, such as roads, hospitals and internet
access, where modern is perceived as better. Political and economic factors may also be
affected by the presence of modern buildings in images, as these may indicate better
economic development for example. Additionally, when trees are featured in photos it
seems to affect the image of the natural environment positively, making the city seem
cleaner and less polluted. Finally, the availability of modern buildings is quite obvi-
ously beneficial to the modern architecture dimension. For Mexico City, in particular,

5 Photo of Museo Soumaya at https://theculturetrip.com/north-america/mexico/articles/tour-mexico-
city-10-famous-buildings/.
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where the four destination characteristics mentioned above are perceived as weaknesses
by people who haven’t been there, it is advisable for DMOs to use photos with similar
features to Image 3 from Group 1, Image 3 from Group 2 and Image 4 from Group 3,
to improve the overall perceived image of the city. The features prove effective for
Mexico City, due to the fact that they are capable of improving a number of destination
attributes which generally had a pre-exposure negative perceived image. We would
suggest these as the most effective for the DMO to promote the destination.

5 Conclusion

To conclude, it can be acknowledged that the content provided in all three test groups
was able to improve destination image. Therefore, the hypothesis that visual social
media content can be used to improve destination image can be accepted. Furthermore,
the user-generated content from Instagram, as well as the random images from Google,
were more successful at improving overall perceived destination image than the UGC
reposted by the DMO on Instagram. Nevertheless, the hypothesis that the gold standard
set of images, i.e. UGC from Instagram, is more effective at improving destination
image than other types of content cannot be accepted, due to the fact that the random
selection of images from Google had a very similar, if not slightly better effect than the
UGC.

In terms of the different characteristics used to measure overall destination image,
which included natural resources, general infrastructure, tourist infrastructure, culture,
history and art, political and economic factors, natural environment and modern
architecture, it was noticeable that dimensions where the pre-exposure image was
negative, were more likely to result in a significant improvement post exposure, than
dimensions where the pre-exposure image was positive. For instance, there was a
significant improvement in image regarding political and economic factors and the
natural environment in Mexico City where the pre-exposure image was rather negative
in each of the three test groups. Whereas the image of culture, history and art in Mexico
City was already rather positive and could therefore not be improved significantly
regardless of the source of the content provided.

Finally, it can be said that based on the image annotation analysis, the most
effective images at influencing the overall destination image of Mexico City, i.e. over
multiple destination characteristics, commonly featured modern buildings and trees.
However, it is important to mention that these features are effective for Mexico City,
due to the fact that they are capable of improving a number of destination character-
istics, which generally have a negative perceived image. Therefore, other cities, which
are perceived differently, may require different features in the images to improve
overall destination image. For example, photos featuring modern buildings may not be
as effective for a city like New York, which is known for its modern architecture, in
terms of improving destination image.

It is important to also mention that the findings are based on a small sample
(n = 56), so it cannot be directly assumed that they are representative for all Instagram
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users. With a higher amount of participants at disposal the study may have provided
different or at least more accurate results. Additionally, it must be acknowledged that a
large fraction of the survey participants were from Austria or the UK, as well as that
73% of the participants were between 18 and 24 years old and 71% were students.
Once again, a more demographically diversified sample may have provided different
results. However, as mentioned in Sect. 4, the participants were perceived as capable of
providing valuable insights due to the relevance of the topic to this demographic
group. Finally, since the study was focused entirely on Mexico City, it is not certain
that the results are generalizable for other destinations, where the pre-existing image is
different. For example, one participant provided the following valuable feedback: “due
to the fact that I had previously seen a documentary about the negative aspects of
Mexico City, the photos weren’t really able to change my opinion.” Therefore, sug-
gestions for further research include a study with a larger sample size and more
demographic diversity to evaluate how visual social media content can influence a
variety of destinations around the world to return more generalizable results. This
would also allow researchers to determine destination image characteristics that are
perceived as negative for a variety of cities and find out which features in photos can be
used to improve the image. Hopefully such studies could also use the same image
annotation model as the authors’, since in the current literature it proves difficult to
compare results due to the heterogeneity of both the features and the methodologies
used to analyse them.

Nevertheless, DMO-driven marketing in this study did not provably promote the
destination more effectively than other sources used by online consumers – e.g. Google
search or Instagram hashtags. This seems to imply that viewers perceive UGC as more
meaningful or trustworthy coming from an unbiased source, but also that professional
user content ranked by Google images seem to be more relevant. This also confirms
prior research, which stated that the efforts of DMOs seem to be largely experimental
and the extent to which these efforts are effective is unknown to DMOs, as they fail to
differentiate themselves and to provide a unique benefit [3]. Therefore, DMOs must
question the value of their own marketing and social media channels, when other
channels may be more effective at improving the image of the destination. If they are
unable to differentiate themselves from other channels with unique content, it may be
more beneficial to rely on eWOM in the form of UGC as well as professional user
content. DMOs could invest marketing effort in encouraging professional urban pho-
tographers to geo-tag their photos and add destination-related hashtags on Instagram as
well as in linking to Websites with appealing photos of their destination as part of
optimizing their search engine ranking for Web searches on the destination name.
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Abstract. In recent years there has been a tremendous growth of user-
generated content. In the travel, tourism and hospitality fields, travel blogs, and
later online travel reviews (OTRs), have proliferated. Many researchers have
taken advantage of this abundant, spontaneous and freely accessible information
source and have analysed OTRs to extract insights about attractions, hotels and
restaurants to improve management and marketing policies. OTRs are tourist
destination image (TDI) formation agents because they show the image per-
ceived (and transmitted) by visitors and are consulted by prospective tourists.
This research proposes a conceptual and methodological framework to analyse
and measure TDI from textual and paratextual elements in OTRs. The model
was applied on a random sample of a million OTRs (200,000 on Things to Do,
300,000 on Hotels, and 500,000 on Restaurants) written in English, between
2013 and 2017, by visitors of the Canary Islands.

Keywords: Destination image � Online travel review � Big data analytics
Tourist attraction � Hospitality � Canary islands

1 Introduction

The tourist destination image (TDI) is a key factor when a vacationer chooses a travel
destination [1, 2]. In terms of tourist motivations, Dann [3] proposed the following path
model:

Push motives sð Þ ! Pull motive sð Þ ! Decision where to go ! Experience sð Þ

Within pull factors, destination attributes and type of facilities can be found, as well
as formed negative/positive destination images [4]. Therefore, literature on destination
images has been abundant in the past decades. It originally focused on the image of the
city or the urban environment [5–7], but, soon after, studies specially dedicated to the
TDI appeared [8–10]. Chon [11] formulated a review on publications that utilised TDIs
and inferred positive relationships between a TDI and a traveller’s purchasing beha-
viour. The information sources that researchers have analysed are mainly visitor and
resident surveys, plus in-depth interviews for destination stakeholders, in the case of city
image [12], destination image [13], country image [14], or interregional image [15].

Concerning information sources utilised by users to plan their holidays, authors
such as Gartner [16] have considered that destination marketing or management
organisations (DMO) has a high market penetration, and that the opinions of former

© Springer Nature Switzerland AG 2019
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visitors have little influence in the travel-related decision-making process. Today, the
popularity of both information sources has reversed, as organic sources (received from
individuals) are more widely consulted that induced sources (emanating from desti-
nation promoters). For instance, 2025 leisure travellers completed an online survey
conducted with a nationally representative sample of adult Americans [17]. When
asked “In the past 12 months, which of these Internet technologies or services have you
used to help plan your leisure travel? (Select all that apply)”, they remarked: opinions
of friends, colleagues, or relatives (45.6%), Facebook (33.3%), reviews of hotels
(32.5%), reviews of restaurants or activities (30.8%) and travel reviews of destinations
(29.6%). In another survey of 30,105 European respondents from different social and
demographic groups [18], when asked “Which of the following information sources do
you think are most important when you make a decision about your travel plans? (Read
out - Max. 3 answers)”, they answered: recommendations of friends, colleagues or
relatives (51%), followed by websites collecting and presenting comments, reviews and
ratings from travellers (34%). In both surveys, organic sources were in first position,
both proceeding from word-of-mouth marketing (WoM) and electronic WoM (eWoM).
In the last case, traveller-generated content (TGC) and, in particular, online travel
reviews (OTRs) stand out. For example, TripAdvisor (TA) currently hosts more than
660 million reviews and opinions, which can be freely consulted online by tourists,
destination stakeholders, and researchers. This large volume of data cannot be treated
manually and requires the application of big data technologies [19]. In the field of
tourism and hospitality, there are numerous articles using OTRs as their main infor-
mation source [20, 21], but studies on conceptual and methodological analysis
frameworks of perceived (and transmitted) TDIs, through a massive quantity of OTRs
(big data), are still scarce.

Thus, the aim of this study is to propose a theoretical framework to infer and
measure TDI from information contained in the body and paratextual elements of
OTRs, as well as to develop a methodology to collect, process and analyse hundreds of
thousands of OTRs. The framework was applied to a random sample of one million TA
OTRs written in English, between 2013 and 2017, by visitors to the Canary Islands, the
most touristic region in the European Union by number of overnight stays [22].

2 Destination Image Through Online Travel Reviews

TDI has been given multiple definitions. For example, the image of a destination (or
place) is the sum of beliefs, ideas and impressions that a person holds about it [1]. Lai
and Li [23] gathered 45 TDI definitions that they considered valid according to certain
criteria (tourism-specific, original and normative). They assessed that the most frequent
core words were: impression (45%), perception (27%), belief (18%), idea (18%),
representation (15%) and feeling (9%).

The TDI is a gestalt [24]. It is a holistic construct that is derived from both
projected and perceived images, as well as from place identity and authenticity [25].
When analysing TDIs, most authors have used the tripartite classification of mental
activities of cognition, affection and conation, proceeding from the field of psychology.
This cognitive-affective-conative model has been used in different areas, such as city
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image [6], destination image [26], and country image [27]. Therefore, destination
images are formed by three distinctly different but hierarchically interrelated compo-
nents: cognitive, affective and conative [16] (p. 193). However, there is a general
agreement in literature that asserts that an overall or compound TDI is formed as a
result of both cognitive and affective evaluations of that destination, and that the second
is formed in function of the first [28, 29]. The conceptual framework proposed in this
study (Fig. 1) is based on these two components of TDI, but inspired by Pocock and
Hudson’s [7] model, which was developed in the field of behavioural geography [30].
These authors defined two components of images similarly to the previous aspects:
designative and appraisive.

The first response component, the designative aspect, is informational in nature,
concerned with description and classification –the basic “whatness” and “whereness”
of the image. It is here that the mental map, concerned with basic properties such as
distance, orientation, location or spatial variations, is best seen as a purveyor of the
image. The appraisive aspect is one of appraisal or assessment. It incorporates evalu-
ation, preference –the former including some general or external standards, the latter
reflecting a more personal type of appraisal– and affection, which is the emotional
response concerned with feeling, value and meaning attached to the perceived image
[7] (p. 30). In this vein, a workable image requires, first, an identification of an element,
which implies its recognition as a separable entity; then, the image must include the
spatial or pattern relation of the element to the observer and to other elements; finally,
this element must have some meaning for the observer, whether practical or emotional
[5] (p. 9).

Furthermore, Lynch [5], in his seminal work, asserted that visitors are not simple
spectators but are part of the city along with other participants; he considered that
moving elements, such as people and their activities, are as important as tangible

Overall tourism destination images

Designative component
What?  Where?  When?

Structure / Form
Facilities

Spatial / Temporal
dimensions 

Appraisive component
estimation, valuing, assessment

Evaluative 
dimension 

Affective
dimension 

Fig. 1. Overall TDI components derived from Pocock and Hudson [7]
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heritage. It is in this sense that, in Fig. 1, “facilities” were added to include tourism-
related activities and amenities. A temporal dimension was added because a con-
structed image is prone to change over time [31]. In short, the designative component
of the proposed model responds to the questions: What is it? What does it offer (nature,
history, art, fun, hospitality, etc.)? Where is it located? When is it perceived? The
appraisive component must serve to measure the feelings towards or the meaning
attaching to, or evoked by, the designative component, in terms of a standard assess-
ment as well as good and bad feelings.

There has yet to be an agreement in literature about the most suitable attributes to
measure the perceived TDI [29, 32–35] or the pull factors of a destination [4]. For the
present study, a relevant classification is the Six As framework for the analysis of
tourism destinations [36]: Attractions, Accessibility, Amenities, Available packages,
Activities, and Ancillary services. Given that some of these items, such as available
packages or ancillary services, are not object to online evaluation, the adopted clas-
sification is: attractions (landmarks, parks, museums, etc.), activities (tours, sightseeing,
outing, etc.) and services (accommodation and catering facilities, transports, etc.).

OTRs are posts that visitors upload to a travel-related webhost where they share
experiences and photographs, and give their opinions and assessments about the
attractions they have visited, the activities in which they participated and the services
they used at the destination. OTRs have a great importance in analysing perceived TDI
because they contain freely accessible, spontaneous, first-hand information online that
is not manipulated by third parties. OTRs are also part of projected TDI because they
have a great dissemination and popularity amongst tourists before and during the
trip. Thus, OTRs, as a significant part of TGC, can be included as unsolicited-organic
TDI formation agents within Gartner’s [16] classification [37].

According to Marine-Roig [38], OTRs are composed of a body (text, photos, etc.)
and some paratextual elements (attraction or service name, location, rating, category or
type, etc.; review title, date, language, score, helpful votes, etc.; and reviewer’s profile
with nickname, nationality, other reviews, badges, etc.). Paratextual elements can be
TGC, WGC (webhost- or webmaster-generated content) or a combination of both. This
richness of data enables the use of OTRs as a data source for the Fig. 1 model. The
information about the attraction, activity or service along with the review date facili-
tates the analysis of the designative or cognitive component of a TDI. The score
matches well with the evaluative dimension, and the title and writing body are extre-
mely rich in qualifying adjectives and, thus, enables the measurement the affective
dimension.

3 Materials and Methods

As a case study to check the proposed framework (Fig. 1), the Canary Islands have
been selected because they are the most touristic region in the European Union in terms
of nights spent in tourist accommodation establishments [22], with more than 100
million overnight stays in 2016. The territory has been divided into islands to which a
3-character label has been assigned: Gran Canaria (GrC), Tenerife (Ten), Fuerteventura
(Fue), Lanzarote (Lan), La Palma (LaP), La Gomera (LaG), El Hierro (ElH), and island

A Framework for Destination Image Analytics 161



La Graciosa (iGr). The method proposed for the collection and processing of data is an
evolution of the methodology defined in [39] and detailed in [40], as explained below.

3.1 Webhost Selection, Data Collection, and Pre-processing

Applying the aforementioned method, TripAdvisor (TA) is the most indicated travel-
related webhost, as a TGC source, to substantiate the case of study, with more than 3
million reviews and opinions on the Canary Islands. TA concentrates OTRs on
attractions and activities in a Things-to-Do section [41]; OTRs on accommodation
facilities in a Hotels section [42]; and OTRs on catering facilities in a Restaurants
section [43].

Once the addresses of the useful webpages are identified, through following the
hyperlinks of the initial pages [41–43], a website copier (https://www.httrack.com/) is
configured with the necessary filters to avoid the download of superfluous pages. TA-
branded sites are home to the world’s largest travel community of 456 million average
monthly unique visitors (i.e. about 15 million different users every day). The download
time depends on the local hardware and software, since TA has enough bandwidth to
handle countless requests in near-real time.

To improve the efficiency of the method, the content mining of the webpages had
changed. Instead of locating and removing negligible text blocs [40], HTML tags with
useful text blocs were identified and extracted using a programme that allows search
patterns. Afterwards, they were cleaned and organised in a database that was stored in
CSV files (plain text and comma separate values). After that, a random sample of one
million OTRs (200,000 on Things to Do, 300,000 on Hotels, and 500,000 on Res-
taurants) written in English, between 2013 and 2017 was extracted (Table 1).

3.2 Analytics

Quantitative content analysis was based on Marine-Roig’s [37] algorithm to lessen the
run-time. First, a list of compound nouns or composite words (e.g. Siam Park, not
helpful, must see) and a black list, including most adverbs, conjunctions, determiners,
prepositions and pronouns were composed. In the case of overlap, the algorithm’s
execution thread gave priority to composite words. For example, “not helpful” (two

Table 1. Online travel reviews on the Canary Islands per year and Island

Ten Lan GrC Fue LaP Gom Hie iGr

2013 27,826 24,700 13,974 9,752 413 376 36 7
2014 42,013 36,398 21,381 15,412 616 578 59 22
2015 77,322 62,271 37,359 28,635 1,719 938 102 52
2016 11,5182 83,979 57,613 40,626 2,016 1,476 142 55
2017 10,9757 83,432 60,812 38,928 2,404 1,437 125 55

Source: Random sample of one million OTRs written in English
between 2013 and 2017
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words) had priority over “not” (stop word) and over “helpful” (single keyword). In the
case of overlap of two composite words, the first in the list had priority.

Once the frequency tables were generated, a thematic analysis was conducted by
crossing frequency matrices with the lists by categories. The category with the greatest
volume was affective keywords (some adjectives and recommendations), with two
subcategories: good feelings and bad feelings. In this case study, lists from a previous
work were used [44], extended with frequent typos (e.g. “dont miss”), misspellings
(e.g. “dissapointed”) and slang words (e.g. “fab”) to calculate the percentage of
affective keywords over the total of words (including stop words). The other categories
were based on the codes, scores and classifications of TripAdvisor. To measure the
evaluative dimension, two categories were used: positive scores (score+: Excellent and
Very Good) and negative scores (score−: Poor and Terrible). The weighted average
score in a scale of 0 to 10 was calculated (Excellent: 10; Very Good: 7.5; Average: 5;
Poor: 2.5; Terrible: 0) to facilitate comparisons.

4 Results and Discussion

Concerning the spatial and temporal distribution of OTRs (Table 1), for attractions,
hotels and restaurants alike, a great concentration of OTRs was observed in four of the
eight islands. In addition, in the three cases during 2017, the growth trend of the
quantity of OTRs decreased compared to previous years.

Tables 2, 3 and 4 (Attractions, Hotels and Restaurants) present the 10 most popular
items for each section by number of OTRs, the island where they are situated, type and
the weighted average score from 0 to 10. Table 5 shows the most frequent keywords
with the number of occurrences and the percentage from the total words including stop
words (count column).

Table 2. Things to Do in the Canary Islands with the most TripAdvisor online travel reviews

Attraction Island Type OTRs Score

Siam Park, Adeje Ten Water park 13107 9.02
Loro Parque, Puerto de la Cruz Ten Nature & Parks 7929 9.06
Timanfaya National Park, Tinajo Lan Nature & Parks 5523 8.97
Palmitos Park, Maspalomas GrC Nature & Parks 5329 8.69
Marina Rubicon, Playa Blanca Lan Marinas 4532 8.68
Playa de Maspalomas, Maspalomas GrC Beaches 2701 8.67
Rancho Texas Park, Puerto del Carmen Lan Theme parks 2588 8.94
Playa del Duque, Costa Adeje Ten Beaches 2105 8.70
Volcan El Teide, Tenerife Ten Nature & Parks 1869 8.44
Pieros Music Cafe, Caleta de Fuste Fue Bars & Clubs 1860 6.65

Source: Random sample of 200,000 OTRs written in English between 2013 and
2017
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4.1 Designative Component of the TDI

Regarding territorial distribution, Tables 2, 3 and 4 show that the most popular
attraction, restaurant and hotel on the Canary Islands in terms of number of OTRs are
on the island of Tenerife, which is the most visited island in this archipelago. Gran
Canaria is the second island in number of the tourist arrivals, but it is striking that only
two attractions on this island appear amongst the most commented Things to Do on
TripAdvisor; no hotels or restaurants on this island are in the top ten in terms of the
number of OTRs.

The most commented attractions on the Canary Islands were parks (nature, water or
theme parks), and only two beaches were amongst the top ten things to do. This shows
the type of tourism this destination offers, not only based on sun and beach, but also

Table 3. Hotels in the Canary Islands with the most TripAdvisor online travel reviews

Hotel Island Type OTRs Score

Paradise Park Fun Lifestyle Hotel Ten 4* accom. 2432 8.31
Sandos San Blas Nature Resort & Golf Ten 5* accom. 2399 8.59
Barcelo Teguise Beach - Adults only Lan 4* accom. 1848 8.75
Barcelo Corralejo Bay Fue 4* accom. 1838 8.98
Sol Arona Tenerife Ten 3* accom. 1815 6.78
Barcelo Santiago Ten 4* accom. 1726 8.05
Gran Melia Palacio de Isora Resort & Spa Ten 5* accom. 1627 8.38
Costa Sal Villas and Suites Lan 3* accom. 1597 9.36
Hesperia Lanzarote Lan 5* accom. 1580 8.18
BlueBay Lanzarote Lan 3* accom. 1525 7.06

Source: Random sample of 300,000 OTRs written in English between 2013 and
2017

Table 4. Restaurants in the Canary Islands with the most TripAdvisor online travel reviews

Restaurant Island Type OTRs Score

Hard Rock Cafe, Playa de las Americas Ten American 4234 7.98
Fado Rock Steak House, Caleta de Fuste Fue Steakhouse 4080 8.90
Bianco Restaurant, Playa de las Americas Ten Italian 2021 8.55
Cafe La Ola, Puerto del Carmen Lan Spanish 1966 8.02
Harriet’s Tea Room, Costa Adeje Ten British 1876 8.95
Waikiki Beach Club, Corralejo Fue Seafood 1874 7.08
Aberdeen Steakhouse, Caleta de Fuste Fue European 1603 6.15
15, Caleta de Fuste Fue Mediterranean 1566 8.92
El Maestro, Costa Teguise Lan Mediterranean 1543 8.33
El Toro Bravo, Corralejo Fue Steakhouse 1529 7.79

Source: Random sample of 500,000 OTRs written in English between 2013 and
2017
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based on product diversification; moreover, the Planning of the Insular Territory of
Tenerife has already proposed the need to offer new products apart from sun and beach
[45]. It is worth noting that the most commented attractions received more than 13,000
comments, whilst the tenth most commented attraction, only had 1,860 reviews. The
top ten most commented hotels are those with 4 and 5 stars; only two 3-star hotels in
Lanzarote are listed as the most popular in terms of OTRs.

Amongst the most commented restaurants, the type of cuisine is very diverse
(American, Italian, Spanish, British, etc.). None of them are amongst the traditional
restaurants on the Canary Islands called “Guachinche”. Spanish cuisine is represented
in only one of the most popular restaurants, which suggests that most visitors to the
Canary Islands are not motivated by its gastronomy, since food tourism is related to the
search for experiences on local identity and authenticity [46, 47].

4.2 Appraisive Component of the TDI

Regarding average scores, Table 2 shows that all attractions are above 8 minus one.
The exception was an attraction categorised as bars and clubs, with a score of only 6.65
in Fuerteventura. The most positive average perception was for the parks, as the two
best-rated nature and water parks were in Tenerife, followed by a national park and a
theme park, both in Lanzarote. Table 3 shows the average ratings of the most com-
mented hotels of the islands. Interestingly, the most popular hotel in terms of OTRs
with the best score was a 3-star hotel in Lanzarote, followed by two hotels with 4 stars.
The first 5-star hotel rated was in Tenerife and had the fourth highest position amongst
the most popular hotels on the Canary Islands. Lastly, Table 4 shows that the best-rated
restaurant was in Tenerife, which offers British cuisine. The second-best rated
restaurant offers Mediterranean cuisine and was located in Fuerteventura. It is also
worth noting that the worst scored restaurant was also located in Fuerteventura (6.15)
and offers European food.

Figure 2 serves as a summary of the most frequent keywords of each section
(drawn from Table 5) by integrating words transmitting good and bad feelings, as well
as, integrating the scores into two categories of scores (score+ and score−). It shows
that, although the most popular restaurants in terms of number of reviews analysed in
this study were, in general, highly rated, they were on average worse rated (8.36) than
things to do (8.8) but better than hotels (7.71), which were the worst rated on average.
Interestingly, the highest positive affective percentage of keywords was in restaurants
with 5.56%, followed by things to do and hotels. The highest percentage of negative
keywords was also in restaurants followed by hotels and things to do (0.72 and 0.65).

Figure 2 shows that although the most popular restaurants in terms of number of
reviews analysed in this study are, in general, very good rated, they are on average
worse rated (8.36) than things to do (8.8) but better than hotels (7.71), which are the
worst rated on average. Interestingly, the highest positive affective percentage of
keywords is in restaurants with 5.56%, followed by things to do and hotels. The highest
percentage of negative keywords is also in restaurants followed by hotels and things to
do (0.72 and 0.65).
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5 Concluding Remarks

From a theoretical perspective, the main contribution of this study is the preliminary
adaptation of a conceptual framework [7], defined more than 40 years ago and
developed in the field of Human Geography, to analyse and measure TDI from TGC
and, more specifically, OTRs. Nevertheless, it is necessary to further study the model
and the related literature. In addition, the nature of the TDI varies with individuals [48].
There is a great consensus that visitors’ socio-demographic and psychological char-
acteristics, such as nationality, gender and age, affect the perceived TDI; however,
researchers have exhibited contradictory results. Instead, by working with big data,
these variables become almost neutralised and results are closer to an average per-
ception of TDI. The aggregation of hundreds of thousands of opinions, on a lot of
destination attractions, activities and facilities, given spontaneously by numerous vis-
itors from dozens of countries, allows the measurement of the perceived TDI as a
whole.

From an empirical point of view, the proposed research framework has a large
scope of application. The proliferation of TGC at a world level seems unending. For
instance, TripAdvisor hosts more than 660 million opinions and comments – covering
about 7.7 million experiences, restaurants, accommodations and airlines – and con-
tinues to grow. Furthermore, OTR paratextual elements allow multiple segmentations
per: type of attractions, activities or services; categories or themes; destinations, ter-
ritorial brands or whole regions; days, months, years or seasons; reviewer’s language,
nationality or preferences; etc. The measurement of the TDI through a unified proce-
dure for all types of OTRs allows one to formulate trends and compare different
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segments or items with each other. In any case, other studies on TDI of the Canary
Islands should be reviewed to compare results.

The main limitation of the method is given by the impossibility to construct
mutually exclusive and exhaustive categories, as a computer programme cannot per-
ceive ironies, paradoxes, ambiguities, misspellings, typos, etc. For example, the
adjectives “unreal” and “tremendous” have an extremely positive connotation in
informal American English. Other words cannot be considered if they have a double
sense (e.g. “romantic”: feeling vs. Romanticism). In any case, the classification errors
are minimized, making iterative checking on residual untrustworthy texts and checking
manually incorrect results. The lexicon used for sentiment analysis, which consists of
some hundreds of positive and negative adjectives [44], has allowed a very high
percentage of correct classification for good and bad feelings. In future works, we
intend to use this framework to analyse the contribution of OTRs to the TDI proceeding
from traditional accommodation (e.g. TripAdvisor) in comparison with OTRs on peer-
to-peer accommodations (e.g. AirBnb). Moreover, future studies should expand upon
the reasons for why some attractions or destinations receive more reviews than others,
by relating this to the tourist policies of the destination.
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Abstract. In the field of destination branding, some researchers have con-
ducted comparative studies for the development of the customer-based brand
equity measurement. Since brand equity is a relative measure, it is required to
compare a brand to another to measure its effectiveness. However, the selection
process of destinations for the comparison has been highly depending on the
subjectivity of researchers. This study proposes to use of online travel reviews to
identify a pair of similar destinations addressing what tourists have talked about
the destinations by aiming at contributing to developing a reliable brand equity
measurement. The study takes Okinawa (Japan) as a case in the destination
brand category of “island resort destination”, and the result indicates that Cor-
sica (France) is the most similar destination among nine European destinations.
Future research should develop scale items and test the reliability and the
validity of them using the two destinations identified in this study.

Keywords: Customer-based brand equity � Destination branding
Place branding � External validity � UGC

1 Introduction

The field of destination branding has been seeking a reliable measurement of desti-
nation brand equity [1]. Developing a questionnaire with scale items is one of the
prospective methods and a series of authors have been developing the scale items that
aims at properly measuring the brand equity of destinations [2–5]. However, as the
brand equity is a relative measure, it has to be measured with respect to at least another
brand [6]. This means developed scale items have to be tested in multiple destinations
and show the statistically valid generalizability. Although there have been a few trials
to test the brand equity in multiple destinations [3], the results have not shown com-
pelling results to ensure the external validity [1]. However, the present study addresses
the detail in the procedure of the measurement development. The specific point of
concern is the reasoning of the pairs of comparisons. A myriad of authors has provided
the reason for selecting the destinations in their research, but it is difficult to deny that
these selections of destinations in the literature depend heavily on the subjectivity of
the authors. It is reasonable to assume that this is due to the time constraint and the fact
that the most straight-forward way to address the issue of the external validity of place
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brand equity measurement is to actually develop a measurement and test it by inves-
tigating its psychometric property using structural equation modeling (SEM). However,
as [1] argues, “comparisons of brand equity among place (or destination) brands need
to be ontologically valid, as they should compare brands that are indeed comparable”
(p. 253). Fortunately, thanks to the development in the information and communication
technology, nowadays it is much easier to approach the perception of consumers than
before, as consumers aggressively monitor brands by writing reviews online about how
their experiences were with the brands and the reviews are read by other peer con-
sumers as a key influence for their purchase decisions [7]. By addressing a large
number of online travel reviews (OTRs), this study aims at finding similarity and
difference of destinations, which leads up to the identification of the most similar brand
that can be compared in future research. The study sheds a light on Okinawa (Japan) as
a case in the destination brand category of “island resort destination” and compare with
other destination brands that are generally recognized as resort destinations in Europe.
As OTR provides valuable insights about tourists’ perception of their tourism expe-
rience in a destination [8, 9], this study regards OTR as the collection of their perceived
experience in the destinations. Accordingly, the method of this study addresses the
similarity and dissimilarity of the perceived tourism experience and eventually con-
cludes the destination which offers the most similar experience to the reference of the
case, Okinawa, as the right destination for comparison. Therefore, the research ques-
tions were formulated as follows:

RQ1: Among nine destinations in Europe, which island destination does offer the most
similar experience as Okinawa does, based on OTR?

RQ2: What type of experience does the most similar destination offer its tourists?

2 Literature Review

2.1 The Constructs of Destination Brand Equity

Aaker [10] and Keller [11] claim that the brand equity is perceived in the mind of
consumers and they named it Customer-Based Brand Equity (CBBE). A series of
authors claim that a brand equity from customers’ perspective is composed of brand
awareness, brand image, brand quality, and brand loyalty dimensions [12, 13]. In
Fig. 1, an example of the CBBE model in the context of destination branding devel-
oped by Konecnik and Gartner [2] is illustrated.

Although there are still discussions of what are the constructs of the brand equity,
researchers are trying to measure these constructs using scale items and attempt to
objectively quantify the brand equity [1].

2.2 Application of the CBBE Model

There have been a few works that applied the CBBE model into multiple places, but the
most prominent work so far is the study done by [3] comparing Las Vegas and Atlantic
City as gambling destinations. They developed the scale items on their own and
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pre-tested its validity and reliability before they conducted the online survey for those
who have visited Las Vegas and/or Atlantic City. As a result, they [3] concluded that
“Multi-sample structural equation modeling testing revealed that the alternative model
was largely invariant for Las Vegas and Atlantic City” (p. 226). Although the scale
items are to be tested in other settings for establishing external validity, this is a good
example indicating the applicability of the CBBE model to multiple destinations.
However, [3] also noted that “sample-specific measurement items should be developed
when the customer-based brand equity applies across the different destination envi-
ronments” (p. 226). This means that the scale items developed in this study should not
be used for non-gambling destinations, but the scale items should be developed based
on the characteristics of the destinations one wants to assess. Based on the literature
reviews on the existing approaches in the past, [1] proposed three criteria to select
places for comparison to test the measurement for ensuring external validity. The
criteria are:

• Comparable territorial scale, e.g., city vs city, region vs region.
• Different spatial-cultural contexts offering at least a certain degree, e.g., located at

different places and/or different cultural-sphere.
• Comparable types of place product or service offering.

Hence, successors who aim at developing a measurement for destination brand
equity can follow these criteria when they select the destination to compare with.
However, it is difficult to affirm related studies in the literature have met all of the
criteria. The comparison of Las Vegas and Atlantic City by [3] does meet two of them
which correspond with the first one with comparable territorial scale and comparable
type of place product or service offering, as they clarified the two destinations have
similar entertainment and gambling facility [3]. However, the pair does not meet the
second criterion in line with the classification of a different culture in this study,

Fig. 1. An example of the CBBE model developed by [2]
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because both destinations belong to the United States, which belongs to the area of
Americas, based on the classification of five continental regions provided by the United
Nations Statistics Division [14], although one can potentially argue that there are
several sub-cultures within a country, in this case, east and west. Tasci [5] tested the
CBBE model in five cities in the United States, New York City, Miami, Orlando, Las
Vegas, and Tampa. This selection can be problematic based on the criteria mentioned
above since it is difficult to assume Tampa and Las Vegas offer very similar offerings as
specified in the third criterion. Furthermore, the selection of these cities does not meet
the second criterion regarding the spatial-cultural sphere. For one reason, all of the
cities belong to the United States, although one can argue that these cities are dispersed
within the territory. However, even if the scope of the different culture is narrowed
down to state-wise, Miami, Orlando, and Tampa belong to Florida, and share several
features in common as a place such as warm weather. This study selects the destina-
tions to compare following the criteria proposed by [1].

3 Methodology

This study sets TripAdvisor.co.uk as the source of the data as it is the largest online
travel community in the world as of September 2018. It provides “661 million reviews
and opinions covering the world’s largest selection of travel listings worldwide –

covering approximately 7.7 million accommodations, airlines, experiences, and
restaurants” [15]. In addition to this, this study only analyzes the reviews written in
English due to the language ability of the author. This indicates that the data in this
study tends to reflect more opinions, and ideas from English speakers and tends to be
referred more by English speakers than the speakers of other languages.

Sample: First, in line with the three criteria given by [1], 10 European island desti-
nations, Corsica, Crete, Gran Canaria, Island of Capri, Jersey, Madeira, Majorca,
Rhodes, Santorini, and Tenerife were listed as first candidates for the comparison with
Okinawa. These islands were listed based on the ranking that TripAdvisor published as
the most popular island destinations in Europe in 2017. This page of the ranking was an
active link (https://www.tripadvisor.co.uk/TravelersChoice-Islands-cTop-g4) as of
December 2017. However, the algorithm and the criteria for the ranking done by
TripAdvisor is not publicly disclosed. However, Jersey was excluded from the objects
to analyse as Jersey belongs to the United Kingdom and it might be too familiar as an
island resort destination to many reviewers given that the data is extracted from
TripAdvisor.co.uk.

Data collection: As a data collection method, parsehub, version 54.0.1 (64-bit) for Mac
computer was utilized in order to extract the reviews. Parsehub is a web scraping
software which is available free of charge (upgraded functionalities require a certain
amount of cost) and it allows a user to build a set of commands to extract the infor-
mation from a number of websites. No information that leads to an identification of
user profile was collected. Any pictures that reviewers posted on their OTR were not
extracted. The number of collected data by destination is presented in Table 1 below.
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The dataset consists of total 80,406 reviews which were written in English and in
2017. After the data were collected, several pre-processing steps were operated on the
raw data. All characters were transformed into lower cases, all numbers, emoticons,
punctuations, and stopwords were removed. In this study, in addition to general
stopwords (which is the default list on tm package of R), a list of custom stopwords
was developed specifically to this case study. It is important to note that some words,
which can be meaningful in a different setting were also registered as stopword such as
“beach”. This is because of the nature of island resort in the sense that all destinations
have beaches as an important part of their attractions in common thus the word hardly
has discriminative power in the dataset. After removing the specified stopwords, all
texts were lemmatized. Lemmatization is the process of removing inflectional ending of
a word or normalize the word to its dictionary form [16]. For example, words such as
“dive”, “dives”, “dived” and “diving” become a dictionary form “dive” thus all of them
were treated as one word though all process after this operation.

3.1 Criteria for the Keyword Extraction and Generation of Themes

For the next step, keywords were extracted by attraction types. Attraction types refer to
the categorization of every property listed on each destination page, which classified
and assigned by TripAdvisor. In the context of island destination, 12 attraction types
were considered as the subjects for analysis and extracted from TripAdvisor.co.uk.
They are “Outdoor Activities”, “Nature & Parks”, “Tours”, “Water & Amusement
Parks”, “Zoos & Aquariums”, “Boat Tours & Water Sports”, “Sights & Landmarks”,
“Nightlife”, “Shopping”, “Concerts & Shows”, “Museums”, “Food & Drink”. From
each attraction type, top 50 relatively frequent words were extracted, and they were put
in a table that stores total 500 frequent words. For the next step, the categories that
represent a specific type of tourism experience in the destinations were created based
on these frequent keywords in the table using thematic analysis. For example, frequent
words “dive” and “snorkel” were classified into a newly created category “Out-
door_Water”, because these keywords signify the activities in the water outside.

Table 1. Collected data by each destination

Destination # of Reviews written in English (2017)

Corsica 710 reviews
Crete 10,491 reviews
Gran Canaria 11,286 reviews
Island of Capri 2,363 reviews
Madeira 9,118 reviews
Majorca 11,928 reviews
Okinawa 1,627 reviews
Rhodes 7,485 reviews
Santorini 10,662 reviews
Tenerife 14,736 reviews
Total 80,406 reviews
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Keywords “dance”, “music” and “concert” were classified as an experience theme
“Entertainment”. After this process, 10 discriminant themes of travel experience were
generated namely, “Animal”, “Entertainment”, “Food_Drink”, “Landmark”,
“Museum”, “Nature_Scenery”, “Outdoor_Land”, “Outdoor_Water”, “Shopping”, and
“Water_Park”. In order to code sentences from the obtained data, KH Coder version 3.
Alpha. 13 g [Perl 5.14.2., Perl/Tk 804.03] was used in this study. KH Coder is a text
mining software which is available free of charge. As KH Coder allows a user to code
texts based on the customized coding scheme, some keywords were added combined
with Boolean operators to refine the coding process. For example, keyword “swim” can
be in sentences, that go “swimming along the coast” and “a turtle swimming in a tank
of the aquarium”. These two sentences should be classified in two different themes
although they include exactly the same keyword. In order to code correctly, the coding
scheme was set as: (swim & coast), so the former sentence classified into the theme
“Outdoor_Water” and the latter does not go in the theme.

4 Results

4.1 Tourism Experience Themes

Table 2 shows the result of automatic coding by KH Coder.
It is important to note that coded items in Table 2 are not mutually exclusive, in

other words, the same sentence from a review can be classified into multiple themes
because one sentence can represent multiple themes. As Table 2 is based on absolute
frequencies, it is not yet fairly comparable which destination highly associate with
certain experience theme. To minimize the effect of absolute frequencies, correspon-
dence analysis was run in the next step.

4.2 Results of the Correspondence Analysis Between Destinations
and Tourism Experience Themes

Correspondence analysis is used to visualize the association of cases and variables in a
cross-tabulation [17]. As Table 2 contains 10 destinations and 10 experience themes,
there was a demand to reduce dimensions to interpret which destinations highly
associate with certain experience themes. Before running a correspondence analysis, a
Pearson’s chi-square test (with 95% confidence level) was conducted on Table 2,
following the conventional procedure before applying correspondence analysis [18].
The chi-square test was conducted with Rstudio and the result is shown below:

Chi-squared value ¼ 38741; df ¼ 81; p-value \ 0; 001

After the association between the destinations and the themes was proven to be
statistically significant, a correspondence analysis was conducted. As a result, total nine
dimensions were identified as shown in Table 3.

As [18] notes, “Eigenvalues correspond to the amount of information retained by
each axis” (para. 21). Thus, the first-dimension accounts for approximately 52.2% and
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the second dimension explains around 19.9% of the total variance. In order to deter-
mine how many dimensions to include in the interpretation of the output, the quality of
representation was checked using the indicators of squared cosine. Squared cosine
represents the strength of the association between rows and a particular axis [18]. The
higher the value of squared cosine, the stronger the association between the row point
and the specific axis. Table 4 presents the squared cosine of each dimension across the
destinations. It is important to note that squared cosines after third dimensions were
excluded since they are relatively very small values and does not considerably affect
the representation of the visualization as the proportions of variance were small. If the
sum of the first two dimensions is close to one, it means the row point is well-
represented in the bi-plot [18].

It is noticeable that Okinawa has a very low association with the first and second
dimension as the sum of the first two dimensions is only 0.089, while it is highly
associated with the third dimension with 0.55 of squared cosine. Hence, it is reasonable
to assume that the first two dimensions might not represent the characteristics of

Table 3. The Result of correspondence analysis

Dimension Percentage of variance Cumulative percentage

dim 1 52.16 52.16
dim 2 19.86 72.02
dim 3 12.17 84.20
dim 4 6.37 90.57
dim 5 5.01 95.57
dim 6 3.32 98.89
dim 7 0.83 99.72
dim 8 0.28 99.99
dim 9 0.01 100.00

Table 4. Table of squared cosine

Dimension Dim 1 Dim 2 Dim 3

Capri 0.413 0.115 0.442
Corsica 0.544 0.002 0.015
Crete 0.023 0.263 0.029
Gran Canaria 0.363 0.098 0.009
Madeira 0.099 0.304 0.415
Majorca 0.034 0.696 0.001
Okinawa 0.001 0.088 0.550
Rhodes 0.105 0.745 0.066
Santorini 0.847 0.076 0.014
Tenerife 0.871 0.111 0.002
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Okinawa well. Since this case study sets Okinawa as the reference, the quality of
representation of Okinawa should be improved. In order to do so, the third dimension
was included in further analysis and visualization. Returning to Table 3 that shows the
eigenvalues of each dimension, the third dimension shows 12.17% of variance
explained. If it was added to the first two dimensions, this means that the total variance
explained is 84.2%.

4.3 Results of the 3D Visualization of the Destinations and Experience
Themes Correspondence

Figure 2 shows the visualization of the three dimensions with the destinations and the
experience themes. The circle points in the graph (Fig. 2) represent each destination,
while the squared points indicate each theme of the tourism experience. It is noticeable
that Tenerife is positioned far away from other destinations and highly associated with
the two themes of experience, “Water_Park” and “Animal”.

Figure 2 provides certain insights that Okinawa might be close to Corsica, San-
torini or Corsica. However, it is not very clear to distinguish which destination is the
closest to Okinawa. In order to find that out, distance calculation was conducted using
Euclidean distance. This is following the notion that, in the visualization of corre-
spondence analysis, the Euclidian distance between the row points can be estimated as
the chi-square distance of corresponding row profiles. The coordinates of three
dimensions of the plot were acquired by using FactMineR package in Rstudio and
shown below as Table 5. It is important to note that the acquired distances are based on
the three dimensions and excluded the other six dimensions.

Fig. 2. The visualization of three dimensions
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Table 6 shows the result of distance calculation. As Table 6 indicates, Corsica is
the closest to Okinawa with 0.629 of Euclidian distance. Next section discusses the
interpretation of the findings. This means that Corsica has the most similar proportion
of experience themes to that of Okinawa.

5 Conclusion

Results of this study revealed that Corsica is the destination which offers the most
similar experience as Okinawa does among nine selected destinations. Although the
difference is quite minor, Corsica is the most similar destination to Okinawa in terms of
the ratio of the tourism experience themes. Moreover, Corsica demonstrated it has a
relatively high association with “Outdoor_Water” which represents many forms of
outdoor activities around water such as diving and snorkeling. Although it is a not a
strong association Corsica also have an association with “Food_Drink”. Some man-
agerial implications can be derived from this study in particular for the establishment of

Table 5. Coordinates of three dimensions

Dim 1 Dim 2 Dim 3

Capri −0.6568 −0.3460 −0.6793
Corsica −0.3368 0.0194 −0.0558
Crete −0.0567 0.1928 0.0637
Gran Canaria 0.2451 0.1273 −0.0381
Madeira −0.1454 −0.2547 0.2975
Majorca 0.0725 0.3259 0.0132
Okinawa −0.0284 −0.2199 −0.5496
Rhodes −0.1316 0.3508 −0.1041
Santorini −0.5073 −0.1518 0.0645
Tenerife 0.7010 −0.2498 −0.0310

Table 6. Euclidean distance between the row points on three dimensions visualization

Tenerife 1.508 1.072 0.883 0.592 0.908 0.853 0.895 1.029 1.216 0
Santorini 0.783 0.270 0.567 0.809 0.443 0.753 0.782 0.650 0 1.216
Rhodes 1.045 0.393 0.242 0.443 0.727 0.237 0.731 0 0.650 1.029
Okinawa 0.654 0.629 0.740 0.676 0.856 0.790 0 0.731 0.782 0.895
Majorca 1.210 0.516 0.192 0.268 0.682 0 0.790 0.237 0.753 0.853
Madeira 1.106 0.486 0.513 0.641 0 0.682 0.856 0.727 0.443 0.908
Gr. Can. 1.204 0.592 0.325 0 0.641 0.268 0.676 0.443 0.809 0.592
Crete 1.097 0.350 0 0.325 0.513 0.192 0.740 0.242 0.567 0.883
Corsica 0.790 0 0.350 0.592 0.486 0.516 0.629 0.393 0.270 1.072
Capri 0 0.790 1.097 1.204 1.106 1.210 0.654 1.045 0.783 1.508
Destination Capri Corsica Crete Gr.

Can.
Madeira Majorca Okinawa Rhodes Santorini Tenerife
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external validity of destination brand equity measurement. As this study proposes,
Corsica and Okinawa should be the set of destinations for a future research to develop
and test the measurement of the CBBE for destination branding practice. The scale
items should be developed specifically for the pair of destinations following the
argument by [19] and tested by utilizing SEM as many other scholars attempted [2–5,
20]. Furthermore, it is a suitable method to benchmark competitors in the same des-
tination brand category and it helps a DMO narrow down what theme of experience the
DMO should or should not contain in their message to attract tourists. Based on the
case study, communication strategy of Okinawan DMO should attempt to differentiate
their message from that of Corsica to attract European tourists, because both tend to
offer relatively similar tourism experience such as activities related to “Out-
door_Water”. Although this experience theme is a competitive advantage Okinawa has,
it might not have the differentiating power in the mind of potential European tourists as
they have an alternative destination in Europe. Therefore, it is advised to convey an
additional attractiveness beside the experience theme of “Outdoor_Water”. It is crucial
to note that this study analyzed only the texts in the reviews without including other
factors such as the visitors’ origin market, their travel motivation and so on. Therefore,
the conclusion is a broad and heuristic perception of the destinations that can become a
general input for prospective travelers, although the detail of the perception might be
slightly more diverse depending on visitors’ origin market, their travel motivation, and
others. However, given that the aim of this study is to contribute to the development of
scale items that measure the destination brand equity, the focus was the general per-
ception of the destinations. It is not practical, for example, to have scale items for
visitors’ origin of country A, country B, and country C, because in practice, in a
destination, there are visitors from various countries.
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Abstract. This paper showcases an exploratory study of the creation of a travel
diary to facilitate the expression and reminiscences of memorable and mean-
ingful moments using the traveller’s digital footprints. Currently, personal
technologies are widely used to capture these moments and the travel diary
seems to be an ideal place to consolidate footprints from diverse sources. In this
study, the researcher interviewed participants, asked them to share their mem-
orable and meaningful travel experiences, and then instructed them to use their
photos to create a paper-based visual diary. This study adopted a Labovian
approach to compare the oral narratives with the visual diaries. Based on the
results, the researcher makes recommendations regarding the future design of
travel diary platforms.

Keywords: Travel diary � Memorable and meaningful tourism experience
Co-design, prototyping � Oral and visual narrative � Traveller wellbeing

1 Introduction

Travel is a highly experiential human activity in which emotion and active engagement
contribute significantly to the creation of memorable and meaningful travel experiences
(MMEs). These experiences can be considered to be vivid and explicit autobio-
graphical memories that arise from remarkable individual life events characterized by
high emotional involvement and frequent rehearsal [1]. Travel journeys allow travellers
to put aside their daily routines and immerse themselves in the world of the extraor-
dinary. Travellers often use smartphones and other personal devices to capture these
experiences, which yield digital footprints, and then share them via social media
platforms [2]. Digital images and videos are the primary digital footprints that travellers
deliberately create to capture their MMEs. While these footprints can be shared
instantly via social media platforms, they also serve as personal memorabilia for
savouring these delightful and remarkable life moments. Apart from sharing their
digital footprints through social media, other savouring activities such as diary keeping
[3] can enhance people’s degrees of happiness and thereby promote individual well-
being [4], including personal growth and self-expression, problem solving, stress
reduction, and critical thinking.
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Despite the abundance of platforms that allow travellers to publish their digital
footprints, surprisingly little research has been conducted on how these platforms might
help travellers to narrate their MMEs. Although exploring the potential for conceptu-
alising these platforms requires a human-centred (ethnographic) approach [5], this
study opted for the creation of paper-based diaries and observe how participants nar-
rated their MMEs using their digital footprints. The results can be used to guide future
designs of these digital platforms.

2 Literature Review

Narratives and storytelling are effective ways for capturing travellers’ experiences from
an idiosyncratic perspective [6]. Despite the vividness and high emotional involvement
of flashbulb memories, these memories are not especially accurate [1]. Therefore,
digital footprints can play a role in substantiating their narratives. However, to date,
there has been scant research on how these footprints can be used to create narratives
that promote reminiscing of MMEs [7].

The term ‘digital footprint’ refers to the trail of data travellers create either pas-
sively or actively over the course of their journeys [8]. Passive digital footprints
comprise data that is created without the travellers’ knowledge, for example, GPS,
record of Internet activities, etc. Active digital footprints, on the other hand, comprise
data created deliberately by the travellers over the course of their journeys, for example,
photos, videos, and online social interactions. These footprints are considered as one of
the major sources of user-generated content to be used in social online platforms and
review sites. Current tourism studies reported in the literature have mostly investigated
how this content is used by travellers to share their remarkable moments with their
communities [2], identify potential business opportunities [9], and identify traveller
behaviours and motivations [10]. Very few studies have explored how this user-
generated content might encourage personal reflection and introspection. Nevertheless,
a body of literature in positive psychology [11] highlights the fact that savouring one’s
past can foster individual wellbeing. Hence, helping people to savour their MMEs
could prolong their feelings of happiness long after their journeys have ended [cf., 12].

Thus, more than a simple recording of these experiences, the travel diary should
encourage positive reminiscences of MMEs in various ways: by the active involvement
in capturing them (e.g., taking a photo of a remarkable experience); by editing the
digital footprints collected (e.g., creating a story of that experience); by sharing the
story (e.g., share fleeting moments via social media platforms); and by reviewing the
diary over time (e.g., savouring the experience through the digital memorabilia).
Arguably, the travel diary has the potential to support these types of savouring
activities and thereby promote human flourishing.

Given the potential of using a travel diary to support travellers’ abilities to share
and reminisce about their MMEs, facilitating the creation of their comprehensive travel
diaries is essential for unleashing their potential to do so. Thus, this study explores how
travellers create personal narratives of their MMEs with the digital footprints they
generated during their travels. The diary created by the traveller then becomes an item
of memorabilia that aggregates the remarkable experiences to be shared and savoured
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at some later date. In so doing, the oral narrative can be used as a reference for
comparison with the visual content.

The goal of this study is to understand the difference between how MMEs are
recounted and the ways they are expressed through the creation of a visual diary. The
differences between the oral narrative and the visual diary are identified with respect to
MMEs by the examination of two aspects of storytelling: 1. the difference between oral
and visual narratives of the same experience (i.e., MME) and 2. the creation of a means
(i.e., paper prototype) to facilitate MME documentation and expression by travellers
through the creation of a visual diary.

3 Methodology

3.1 Understanding the Narrative Structure of MMEs

This study employed a co-design approach because the participants created their travel
journals using the paper prototype tool created by the research team. Here, co-design
refers to collective creativity (i.e., creativity that is shared by two or more people) as it
is applied throughout the design process [13]. As such, the paper-based journal is a
product of this collective creativity. Within a design process, the paper prototype is
regarded as a generative tool that enables participants to create a visual narrative in
which the quality of expression goes beyond the verbal [13]. Before creating their
journals, participants were invited to talk about their experiences. These oral narrative
sessions not only allowed participants to refresh their stories, but also allowed the
research team to collect the participants’ oral narratives for future analysis.

Narrative analysis has been used in a number of tourism studies to capture tourism
experiences through storytelling [14]. The most popular of these are holistic and cat-
egorical analysis [15] and structural narrative analysis [16]. Since the goal of this study
is to examine the difference between oral and visual narratives of the same experience,
we adopted the Labovian narrative analysis [16], which is a structural narrative model
that consists of six storytelling elements:

• Abstract: a summary of the story;
• Orientation: the context of the story: time, place, behavioural situation and people

involved;
• Complicating action: sequence of actions regarding what happened. As the core

story component, a story may consist of multiple complication sections;
• Evaluation: elaboration and explanation of why the narrative is worth telling;
• Resolution: the way the story ends;
• Coda: narrator returns to the present time of the narration by indicating that the

story has ended.

MMEs are a matter of subjective interpretation and the evaluation of what was felt
and perceived, which Labov [16] regarded as the most important element in a narrative.
In this study, the Labovian approach was used to effectively identify important nar-
ratives in a transcript, reveal the specific structure of individual narratives [17], and
facilitate a comparison of the oral narrative and visual diary of a particular event.
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3.2 Developing the Paper Prototype

For the paper prototype, a comparative analysis of current digital diary platforms was
conducted to generate a list of features that would support participants to create a travel
diary. The research team opted for a paper prototype because it allows participants to
freely express themselves without any technical constraints or usability issues. Also, it
offers a cost-effective way to explore user experience in the design process. The pro-
totype referenced three categories of online diaries and social media platforms. The first
consists of digital diaries (Fig. 1, upper left), including the applications Journi (https://
www.journiapp.com/) and Day one (https://dayoneapp.com/). Diary features, such as
reminders, counters, and connections with other platforms, encourage users to develop
a journaling habit as well as to savour the diaries they have created. These platforms
have also developed themes that specifically target tourism. For instance, they have
features that allow users to enter flight information and collect stamps from each
country they visited. When these applications are installed in personal devices, they
aggregate other potentially valuable data for the diary, for example, weather infor-
mation, distance travelled, itinerary and the like.

The second category consists of applications that allow users to create narratives
using visual content, and photographic images in particular (Fig. 1, upper middle).
Applications in this category include Collageable (http://filterra.net/) and Instamag

Fig. 1. Paper prototyping tool.
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(https://fotoable.com/). These applications enrich the traveller’s visual storytelling by
offering features that allow users to co-create with their photos via artistic filters, grids,
thematic templates and the like. Here, the term co-creation refers to the “enactment of
interactional creation across interactive-system environments (afforded by interactive
platforms), entailing agencing engagements and structuring organizations” [18]. Once
created, the collage can then be used in a journal or shared on a social media platform.
The third category includes social media platforms (Fig. 1, upper right) such as
Facebook (https://www.facebook.com/) and Instagram (https://www.instagram.com/).
While these platforms include features that focus on online social interactions, such as
the Like button, emoticons, and comments, they also allow users to express themselves
both visually and textually.

A guide was provided to help participants compose their narratives with the stated
goal being: “compose a diary that helps you to savour this remarkable experience over
time”. Also, this guide outlined the steps to be taken to inspire participants to make the
best use of the prototype components: 1. layout and composition, 2. content and
features, 3. effect and tone of voice, and 4. tagging and sharing. Lastly, a set of
stationery was provided to ensure that participants were able to freely express them-
selves using both text and images. Overall, the final prototyping tool was designed to
facilitate diary creation in three ways: 1. aggregating and guiding the structure of the
narrative, 2. enriching the visual storytelling and 3. encouraging self-expression. The
final diary prototyping tool (Fig. 1, bottom) was composed of the key features derived
from these three categories.

3.3 Participant Recruitment and Data Collection

Data collection was conducted in three steps: participant recruitment, collection of
MMEs, and the creation of travel diaries. A purposive sampling method was selected
since, to be suitable, participants must have had travel experiences that were particu-
larly memorable and meaningful to them. Furthermore, the participants were expected
to provide photos, souvenirs, and other digital footprints they had created that relate to
their experiences. Participants were recruited through poster announcements around a
university campus and social media platforms. A total of 19 individuals (12 female and
7 males) responded to the recruitment request but only 15 ultimately participated in this
study. Of the four disqualified participants, two could not provide digital footprints, and
two did not attend the journal creation workshop. The final study comprised 15 indi-
viduals (11 female and 4 male), with an age range of 18–54 years, all of whom were
Chinese. Although bias may exist, the focus of the study was on exploring differences
in oral and visual experiential recounts.

The MMEs were collected via phone interviews and content was targeted that
focused on anecdotes relating to their experiences during their travel journeys. Inter-
views were conducted in the native language of the participants and the stories col-
lected from the participants were transcribed. During the diary creation workshop, the
participants were asked to validate the correctness of the transcripts. Participants were
then invited to create a travel diary that highlighted their MMEs using the digital
footprints they had generated during their journeys in such a way that the diary would
support their reminiscences of these moments. The footprints mainly comprised
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photographs that had been printed prior to the diary creation workshop. Each workshop
lasted for 60–90 min and the process was video recorded for later review by the
research team, if needed (Fig. 2).

Members of the research team played two roles: facilitators who assisted and
encouraged participants to create their diaries and observers who collected data and
conducted post-workshop interviews. The workshops were conducted in three steps:
First, participants were invited to confirm the content of the transcript that had been
obtained from the phone interviews conducted prior to the workshop. Then, the paper
prototyping tool was introduced to the participants and, after a briefing session, a
research team member assisted the participants to create their diaries with reference to
their oral narratives. Lastly, participants were asked in post-workshop interviews to
share how the travel diary might help them to reminisce about their experiences.

4 Data Analysis

Next, the structure and content of the oral narratives (i.e., interviews) were compared
with those of the visual diaries created by the participants (i.e., during the diary creation
workshop). Labov’s six basic storytelling components served as an effective framework
for analysing the oral narratives of the participants. This analysis comprised three parts.
In the first, the structures of the oral narratives were compared to those of the visual
diaries. Secondly, based on those comparisons, three common patterns were identified
in the visual diaries and oral narratives. Lastly, participant feedback regarding the diary
creation was summarized. In the following sections, these findings are discussed and
representative examples provided.

4.1 Comparison of Oral Narratives and Visual Diaries

First, the diary created by Tony is showcased (Table 1), because he used the diary
contents and elements in different ways to support his visual storytelling. Labovian

Fig. 2. Some components of the workshop (left) and a workshop participant in action (right).
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structural analysis was utilized to identify common patterns in the two diaries and to
compare the similarities and differences in the oral and visual narratives. Tony had
mixed feelings about an over-enthusiastic tourist guide. In the diary narrative, his hand-
drawn tourist guide occupied the central space, with photos of scenic spots placed on
both sides. Excerpts from the interview transcript helped the research team to

Table 1. Tony’s travel diary
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appreciate the differences between oral narratives and visual diaries. The transcript was
coded in Labovian terms to highlight the structure and content of their experiences. The
oral narratives included the six core elements that, in Labovian terms, are considered
essential to storytelling (i.e., abstract, orientation, complicating action, evaluation,
result, and coda). Compared with other diaries (Fig. 3), which are richer in terms of the
components used (e.g., with more visual effects and emoticons), Tony’s visual diary
was more “descriptive”.

4.2 Pattern 1 - Limited Passage on Introduction and Reflection

Next, we identified three recurring patterns in the oral narratives and visual diaries
created by the participants. First, most of the visual diaries contained very limited
passages relating to the Labovian elements of abstract, orientation, result and coda.
However, these elements were present in most of the oral narratives. For example, the
participant Shirley explained why she decided to travel to Japan (Fig. 3, left):

In August 2016, I travelled to Japan for the first time. I had always wanted to visit Japan but was
undecided about which city to go to… After an extensive information search, I chose Kyoto—a
historical city that has preserved its authentic Japanese architecture—because traditional
craftsmanship may disappear someday… (excerpt from Shirley’s interview)

Furthermore, she admitted that she had had little knowledge of traditional Japanese
architecture and her visits to historic shrines and temples during this trip gave her the
opportunity to appreciate this art. Notably, she was amazed by the ingenious crafts-
manship of the Kiyomizu-dera Temple (as documented in her diary). This trip triggered
her interest in discovering and appreciating traditional craftsmanship as a leisure
hobby.

4.3 Pattern 2 - Storytelling Focused on Complicating Actions
and Evaluations

The second pattern identified was the intertwined relationship between complicating
actions and the evaluation of these actions. Using Lavbov’s six narrative components,
we found the complicating actions (e.g., highlights and turning points) to be primarily
reflected in the photos provided by the participants for the workshop. In the visual
diaries, evaluations (e.g., emoticon and dialogs) were superposed onto these photos. In
contrast with the oral narrative, which is highly sequential [17], the visual diaries
created by the study participants were collages of their remarkable experiences,
although many narratives were arranged sequentially. For example, Jackie used all her
journal space to describe an incident that occurred during her cultural exchange trip and
left no room for the provision of any context of the incident (Fig. 3, middle). Kelly also
described her graduation trip to Germany (Fig. 3, right).
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I made friends with a Taiwanese at the hostel where I was staying… we visited the highest peak
Zugspitze and have become close friends since. I enjoyed the gorgeous scenery but was
challenged by acrophobia. I learned how to overcome my fears thanks to her encouragement! It
was a valuable lesson for me. (excerpt from Kelly’s interview)

Kelly’s visual diary consists of remarkable moments that include her climb up the
mountain, her victory over fear, and enjoyable moments with her new friend. She used
emoticons, tags and annotations to enrich her narrative. However, compared with her
oral narrative, the visual diary lacked the same level of detail regarding her perceived
experiences.

4.4 Pattern 3—Creating New Elements for Storytelling

In creating a visual diary, the participant must provide photos and other memorabilia
related to the remarkable events experienced. However, not every participant had these
elements at hand, especially when these experiences were fleeting. Dorothy (Fig. 4,
left), for instance, decided to draw the travel mates with whom she had had a
remarkable experience. Karen highlighted the pulsating heart of the glass frog she
found intriguing (Fig. 4, middle). Janet, on the other hand, made use of emoticons to
create characters representing the people involved in her story (Fig. 4, right). Her
MMEs related to the language barrier she had encountered in the south of Italy, where
she found there to be a significant cultural difference from other English-speaking
countries:

I realized that they (the Italians) speak very little English! One of my memorable experiences
was when I was looking for a bus stop to go to the train station. We tried to ask a guard nearby,
but this was in vain. Finally, we took a taxi, but the driver spoke very little English… (excerpt
from Janet’s interview)

Fig. 3. Shirley’s temple journey (left), Jackie’s cultural exchange trip (middle), Kelly’s
graduation trip (right),
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To illustrate her frustration, she created three characters and highlighted the situ-
ation with emoticons and dialog boxes. The participants were found to be creative in
making use of the resources at their disposal when they perceived a need to create new
elements (e.g., characters) for their storytelling.

4.5 Participant Feedback

In the post-workshop interviews, the researcher was interested in answers to two key
questions: 1. How do participants deal with the digital footprints they created during
their journeys? 2. In what sense can the creation of a diary help them to savour their
experiences?

To answer the first question, most of the participants reported that they usually
make little if any extra effort to organise their photos and videos, with the exception of
Janet who reported that she thoroughly enjoys the photo collage creation process (with
applications like Instamag, mentioned earlier) because this allows her to incorporate
contextual information with her images. Other participants, in contrast, mostly use
popular social media platforms such as Facebook and Instagram for social sharing.
However, participants were more creative and reflective when they considered the
potential use of the diaries they had created, likely because the diaries enabled them to
create a larger narrative space that included contextual information, sequences of
events, and the emotions they experienced. Three outcomes were mentioned by the
participants: gratitude and celebration, self-reflection, and future planning.

Participants expressed a deep sense of gratitude and celebration when reviewing
their journeys, with the contents of their diaries reflecting the hospitality of their hosts,
locals with whom they had interacted, and the friendships they had created. The second
aspect, self-reflection, meant that participants were able to share how the MMEs
documented in their diaries changed their attitudes, worldview, or self-awareness. More
than simply reminiscing, a few participants also reported that the diary would inspire
them to plan their future journeys because it helped them to preserve the vividness of
their memories.

Fig. 4. Excerpts from Dorothy’s diary (left), Karen’s diary (middle), and Janet’s diary (right).
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5 Discussion

This study explored how individuals convey remarkable travel experiences through the
creation of visual diaries as compared with oral narratives. The results provide insights
for conceptualizing personal technologies that support travellers in capturing and
reminiscing about their remarkable moments. A body of literature [11] has highlighted
the fact that savouring our past can foster personal wellbeing. Therefore, this study
explores how travellers reconstruct their experiences using the digital footprints they
had created. Study participants were invited to share their MMEs and to create visual
travel diaries that illustrated these experiences, using the digital footprints they had
created by photo, video, or other means during their journeys. A Labovian approach
was used to analyse the oral narratives and compare the structures and contents of the
visual diaries. The results suggest that the visual diary can complement oral narratives,
thereby enriching the digital footprints with emoticons, tags, visual effects, dialog
boxes and the like to facilitate user self-expression. However, the visual diaries are also
relatively fragmented and not easily understood if not accompanied by the oral
narrative.

Compared with oral narratives, the participants’ visual diaries mostly focused on
specific moments in which the attention of the observer is primarily drawn to the
photos. However, greater elaboration and detail were provided in the oral narratives.
Furthermore, visual narratives seem to be more effective in conveying an overall
appreciation (or impression) of the remarkable experiences (i.e., peak experience)
encountered by the travellers. The visual diary also allows users to annotate their
photos, and thus to transform the images and create visual compositions that enrich the
narrative. Moreover, when photos were lacking, some users opted to create their own
visual content (e.g., create characters, drawings, and diagrams). However, a few
components were missing in these visual diaries, as compared with the oral narratives,
i.e., the abstract, orientation, result and coda elements. Whereas the abstract and ori-
entation elements provide information that help people to appreciate the context of the
diary, the result and coda elements provide anchors by describing how the experiences
had changed the lives of the narrators. Despite the associated positive potential, cre-
ating a travel diary is not yet a current practice.

Based on these findings, diary designs must motivate and engage travellers in the
creation of their diaries, for example, through gamification by which design strategies
leverage people’s innate desire for self-expression, self-reflection and celebration.
Furthermore, diary designs are recommended that integrate components and guide
people to structure their narratives, provide background information and situational
context and facilitate reflection on the overall experience.

6 Conclusion and Limitations

With the widespread adoption of personal devices, digital footprints have become the
main memorabilia that capture the remarkable experiences of travellers in their jour-
neys. A travel diary can encourage people to “connect the dots” of their lives and
thereby better appreciate these moments. The findings from this study suggest that
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personal technologies should be designed to engage, motivate and guide users to
structure their narratives with digital footprints so that they can better share and savour
their unique journeys.

Since MMEs are idiosyncratic and co-design workshops are very time-consuming,
this study was restricted with respect to acquiring a larger sample size. Moreover, the
digital footprints in this study included only active digital footprints (i.e., photos,
videos and maps). Recommendations for future study include the exploration of design
strategies that can trigger traveller engagement and thereby facilitate their construction
of more holistic and comprehensive MME narratives.
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Abstract. With the ICT proliferation and related issues that follow people in
everyday lives, commitment to digital well-being is becoming a preoccupation
of technology providers as well as of users. As a form of a defence mechanism,
the practices of so-called “mindfulness”, as a process of bringing a certain
quality of attention to moment-by-moment experiences, are becoming an
important tool for achieving well-being in digitally led-lives, from work to
leisure activities. While technology providers are already offering some generic
solutions, the answer of traditional hospitality industry is still missing. However,
mindfulness practices within holiday resorts, as places that provide hedonic and
regenerative experiences, represent a good ground for guests to reflect on their
ICT dependence. To this end, this paper offers a discussion on the inputs for the
co-creation of mindful experiences in holiday resorts that could lead to
improved digital well-being of guests.

Keywords: Mindfulness � Digital well-being � Co-creation � Holiday resort
Guest experience

1 Introduction

Within the digital-led lives consumers that are overwhelmed with multiple techno-
logical devices and services increasingly face the issues of information overload [1],
choice overload [2] or technostress [3]. This holds important repercussions for con-
sumer (digital) well-being. For example, gaming addiction has even become officially
recognized as a type of mental health disorder by the World Health Organization [4].

The issue of information and communication technology (ICT) prevalence during
vacation experiences is also recognized in tourism studies where there is evidence that
ICT devices, either owned by the consumer or offered by the service provider, can
consume too much of guest attention, thus jeopardizing the enjoyment of leisure
vacation experience [5]. In particular, smartphones have changed the communication
landscape in the hospitality sector as they have become ubiquitous [6]. The growing
number of hotel guests nowadays own multiple devices and use them consecutively
when searching travel information and booking, as well as during vacations [7],
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however, compared to other devices, smartphones are the most portable, versatile and
accessible from virtually anywhere [8] including almost all possible scenarios of hotel
experience. For some consumers, the solution for technology prevalence rests in
complete disconnection from technology [9]. For example, so-called “digital detox”
facilities and silent retreats [10] or other “niche” types of the hotel industry’s offers,
such as spa & wellness, rural hotels or “slow” hotels that are underpinned by the idea of
technological disconnection, and where the over-use of ICT can detrimentally affect the
core hotel experience [11]. It can be argued that going on holiday, as a short discon-
tinuity in normal lives with the goal of achieving hedonic or regenerative outcomes, is
one of the rare opportunities for people to reflect on and to evaluate one’s personal
relationship with ICTs. There is evidence that inability to use technology for main-
taining social relationships can impose additional stress on holidays [12]. This should
alarm tourists and prompt them to rethink if they have a healthy relationship with
technology.

Although the dangers of ICT are present, consumers are not just passive recipients
left on their own devices to cope with the problem. In parallel, consumers have
developed the mechanisms and adopted the lifestyles to deal with the pressures of
modern life [13]. Further, the rise of well-being movement, expansion of positive
psychology, or growing practices of mindfulness, in particular, prove that consumers
can play an active role in the quest for a happier and healthier life [14]. Contemporary
psychology adopted mindfulness as “an approach for increasing awareness and
responding skilfully to mental processes that contribute to emotional distress and
maladaptive behaviour” [15, 23]. Even the European Travel Commission recognized
mindfulness as one of the main drivers of changing consumer lifestyles that will impact
travel in Europe [16]. Within tourism research, two concepts of mindfulness are dis-
cussed - the concept of socio-cognitive mindfulness [17–21] and the concept of
meditative mindfulness. The latter concept has been derived from the Eastern notion of
mindfulness adopted for Western therapeutic studies [22–25]. Because of the booming
popularity of the mindfulness mediation movement [26], this latter concept is the focus
of this research.

In relation to well-being and ICT usage, a new goal is set for digitally-led life – the
achieving of digital well-being. The term digital well-being describes a wide frame-
work that “looks after personal health, safety, relationships and work-life balance in
digital settings; enables acting safely and responsibly in digital environments; manage
digital stress, workload and distraction; uses digital media to participate in political and
community actions; uses personal digital data for well-being benefits; acts with concern
for the human and natural environment when using digital tools; and balances digital
with real-world interactions appropriately in relationships” [27]. As such, and similar to
the traditional understanding of subjective well-being, digital well-being cannot be
created solely relying on individual capabilities (mindfulness or other) as other factors,
such as the external environment, also play a role. Digital well-being is therefore not an
exclusively individual responsibility [27, 28]. Similarly, Gui, Fasoli and Carradore [29]
state that digital well-being is a state obtainable not only by the individual personal
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skills, but also is a broader, societal characteristic that determines the norms and
establishes the patterns of behaviour. The society in this regard is understood as actors
that have the power to affect the level of digital consumption. This includes providers
of ICT solutions who should offer support [30] to co-create digital well-being together
with its consumers.

Although there is a growing number of studies that discuss mindfulness in the
context of tourism [23], there are no clear directions for practitioners on how to employ
the related knowledge built to date in achieving specific business goals, such as for co-
creation of digital well-being for tourists. Until recently, most of the ICT companies
and service providers did not put much attention into rethinking their responsibility of
creating digital well-being, as they were directed only by profits earned from ICT use.
However, there were calls to raise consumer awareness of the problem of addictive
technology [31] that were facilitated by some movements that caught attention of the
media, such as the “National Day of Unplugging” [32] or the later “Time Well Spent”
movement [33]. The new Android operative system is equipped with capabilities to
help people achieve the balance with technology usage, the business move which is
actually based on consumer requests [34] or Windows 10’s “Focus Assist” mode that
hides notifications in order to reduce distractions [35]. These attempts are designed for
general consumers. On the other side, in many cases, hospitality companies strive to
offer “total” experiences [36] where an added value comes from the combination of
products and services designed for specific purposes of achieving hedonic and
regenerative outcomes among the guests. Obviously, hospitality providers cannot
change technology or guest behaviours, but they can rethink the responsibility they
hold on this matter and try to offer a new added value for guests in the form of a new
type of experiences that will consider digital well-being as an important component. To
this end, this piece aims to candidate and explore the mindfulness practices as applied
in a very specific area – the holiday resort experiences. In addition to hotel experiences,
holiday resort experience combines recreation, sports, entertainment and other
amenities and activities, usually at large and attractive locations with the goal of
offering total leisure vacations [37]. This physical and organizational context of holiday
resorts, coupled with hedonic and regenerative guest motivations and averagely longer
duration of stays allow enough room for formal introduction of mindfulness practices,
comparing to other types of hotel experiences.

To date, there have been no proposals on how to employ the mindfulness practices
in co-creating experiences that are beneficial for digital well-being within traditional
holiday resorts. Thus, this piece primarily examines practical perspectives of intro-
ducing mindfulness to guests to address the issues raised by digitally-led lives
immanent to holiday experiences. The main arguments are based on the market
changes induced by the well-being agendas and the management paradigm of co-
creation that brings together companies and customers to create value through inter-
action [38]. Adopting pragmatism as a research philosophy and employing a systematic
thinking approach, the authors of this paper propose and elaborate upon possible
strategic and tactic measures and advocate for further empirical examination of
“mindful” holiday resort experience co-creation.
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2 The Rise of Mindfulness

With the introduction of Mindfulness-Based Stress Reduction (MBSR) therapy much of
interest turned towards the clinical applications, such as management of chronic pain [39].
Later developments showed the various fields of application, so Kabat-Zinn [40] describes
mindfulness as a process of bringing a certain quality of attention to moment-by-moment
experience.

Mindfulness is not about changing the experience, rather it is about acknowledging
the experience (instead of fighting or ignoring it), with a certain openness, and later
moving the attention back, towards the present moment [15]. Therefore, a two-
component model of mindfulness includes: the self-regulation of attention so that it is
maintained on immediate experience (thereby allowing for increased recognition of
mental events in the present moment) and adopting a particular orientation towards
one’s experiences in the present moment (an orientation that is characterized by
curiosity, openness and acceptance) [15, 41]. Shapiro et al. [42] posit three components
(axioms) of mindfulness: Intention, Attention, and Attitude (IAA), based on the defi-
nition of mindfulness given by [43], as paying attention (Attention) in a particular way
(Attitude): on purpose (Intention), in the present moment, and non-judgmentally.

Among different mindfulness-based psychotherapeutic interventions, MBSR and
mindfulness-based cognitive therapy (MBCT) [44] stress out “mindful” activities in
everyday life such as they emphasize sitting and walking meditation and yoga practices
when participants focus attention on a particular stimulus, such as breath, body sen-
sations during a particular period of time in order to achieve so-called everyday
mindfulness [45]. To this end, self-help movements and media have popularized
mindfulness as a potential solution to everyday problems [46, 47].

There is a growing number of research and initiatives that explore the relationship
between the contemplative dimension of life and the digital world, from “contemplative
computing” presented by [48], “positive computing” [49] to the well-known Google’s
programmes for digital workers [50]. In terms of digital well-being, awareness is one of
the most important, first steps in recognizing the problematic relations with technology
usage. For example, when people were questioned about the amount of time they
thought they had spent on smartphone applications, it turned out that most were
underestimating how long they spent on their phones [51]. Thus, in order to act,
consumers first must see the problem clearly [51]. According to Levy [50] people can
become more self-aware of these states of mind and body when using ICT and that
realisation can actually lead to act to achieve greater attentiveness, physical well-being
and emotional balance. Furthermore, there are evidences to prove the positive influence
of mindfulness practices on the well-being of workers if applied in a multitasking
digital environments [50, 52, 53]. Finally, the well-known benefits of mindfulness
practices, such as improved cognitive abilities, reduced anxiety, stress and depression,
improved immune functions, less desire for material gain, less judgments, more
compassion and sympathy [22, 54], to mention a few, give enough evidence to consider
it a viable approach for achieving digital well-being [55].
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3 The Framework for Co-creating Mindful Holiday
Resort Experience

As seen in some niche offer examples [10, 56], achieving digital well-being is based on
limiting the use of technology within resort experience. Alternatively, an active part-
nership between traditional holiday resorts and guests can be proposed that actually
could rely on technology, together with other supportive measures, as reminders or
“entry points’ to get back to resort experiences and enjoy the benefits of digital well-
being during the vacation. In this case, holiday resorts take the role of educators and
facilitators of mindfulness and engage the consumer to recognize their own responsi-
bilities for digital well-being.

Depending on innovative business strategies of holiday resorts, the mindfulness
context can be seen as a short-term investment in staff, infrastructure and service, or in
the redesign of existing ones; or as a long-term strategy to provide supportive envi-
ronments that will help guests in achieving digital well-being on hotel premises and
educate them to adopt similar practices in everyday life. With this in mind, Table 1 lists
a number of the soft and hard measures that present some of the holiday resort inputs
that can help in creating mindfulness experiences.

Soft inputs for mindful holiday resort experiences could rely on various types of
reminders (in textual or graphical forms and for purposes such as mindful walking,
eating, exercising, etc.) with the intention of stopping addicting habits of checking the
smartphones, for example. These reminders can be embedded into hotel labelling or be
integrated into hotel apps or other digital ways of communication. For example, there is
research to measure effects of so called “mindfulness applications” that aim to help
people to become mindful [57–59]. It is essential to make a clear reference to the way
in which notifications are employed. In that way, the notifications can support a dia-
logue, maintain transparency, provide access and show risks and benefits in order to
make successful integration for co-creation of experiences [60]. This is also relevant for
hard measures, discussed later.

Some existing resort offers that include meditation or similar practices can be
enriched with mindfulness medication. Through the gamification within the hotel
animation, mindfulness practices can be presented to different age groups in a fun and

Table 1. Propositions of soft and hard input measures to support holiday resort mindful co-
creation

Soft Hard measures

• Notifications and labelling
• Gamification of mindfulness trough hotel animation
• Adding mindfulness practices to existing well-being
programs

• Deliberate change of routines
• Price friction for prolonged internet use
• Employees familiar with mindfulness practices

• Mediation places
• Voluntary mindful “no internet”
zones

• “Hotel for gadgets”
• Calm technology
• Ambient intelligence
• Biophilic design
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easy-to-grasp ways. Gratifications of mindfulness practices (for example, the amount of
time spent not using a smartphone) within hotel animation can be incentivized via, for
example, price discounts, loyalty points, vouchers for mindfulness trainings or similar.
At the same time, some price frictions when using ICT can be considered. For example,
an option can be considered for voluntarily accepted increase in price if more time is
spent on the holiday resort’s Wi-Fi network. Guests could choose this option if they
anticipate that this will be the best way for them to control the time spent on their
smartphones.

Finally, resort staff well-educated in mindfulness practices [53, 61] is of essence, as
they can give more detailed information on the practices or even serve as an example.
They can further create “change of scripts” [62] by deliberately staging change of
routines in resort experiences in order to catch attention of consumers and prompt it in
the desirable direction.

Hard measures imply creating supportive physical environments that promote
mindfulness practices. Despite the different settings in which mindfulness practices can
occur, a little work has been done to test whether some spaces work better than the
others, but in general design, there is a lot of research to test the influence of space on
people‘s well-being [63]. However, within the design professions, there is a growing
interest in theorizing, testing and measuring the effect of space and place on people’s
well-being. The mediation (silence, reflection) corners or rooms and libraries packed
with generic literature and books and magazines on mindfulness, with a clear reference
to digital well-being, can be the most evident intervention in this regard. These places
can also be equipped with artefacts that support “present moments”. For example, there
are suggestions for adopting design qualities that would support bare attention to the
present moment, that can be integrated with daily life activities and have aesthetics for
non-judgmental acceptance [see 57]. The “Internet free” zones in hotels where guests
will voluntarily enter go in line with the previous interventions. Safes for gadgets
(“Hotel for smartphones”) could be a fun alternative too.

Despite the obvious measures in built environments, resorts could think of
employing the ICT solutions that require rethinking the human-computer interactions
that limit the consumption of guest attention, such as calm technology [64–66] or
ambient intelligent technology that are sensitive and responsive to the presence of
people [67]. In this case, the need for mindfulness interventions is much lower as these
approaches already leave enough room for digital well-being. Finally, biophilia [68]
and the biophilic design, that is based on humanity’s innate affinity for the natural
world is now considered for built environments [69] and even to convey information
within ICT services [70]. This can be employed in order to benefit digital well-being of
guests [71].

In the case of holiday resorts, the responsibilities of ICT usage rest within both
hotel guests and hotel management [72]. In this context, experience providers are
enablers, but the main effort in directing guests’ attention is with guests themselves.
Thus, the guest input into co-creation of mindful holiday resort experiences will be
directly related to their level of engagement to co-create in this matter [72–74]. When
applied to hospitality demand, the well-being interventions based on mindfulness
practices should be designed with consideration of people’s beliefs, affective states and
lifestyles, and should be flexible to meet the needs of different guests, and expectations
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about use [75]. Most importantly, the mindfulness interventions in holiday resorts have
to relate to the main guests’ motives for achieving digital well-being. That can be
grounded on hedonic motives, which focuses on happiness and pleasure; and the
eudaimonic motives, which focuses on meaning and self-realization [76].

4 Challenges and Further Research Directions

For holiday resort managers, attention management and ICT usage in holiday resort
experiences is an important research direction. This should include both ICT solutions
owned by guests and provided by hotels. These should be evaluated from the viewpoint
of guests’ attention. Thus, co-creation of mindful experiences can be seen as the resort
sector’s response to the growing demand for addressing the issue of digital well-being
of guests. Furthermore, hoteliers should consider the relation between ICT design and
co-creating digital well-being. Research can start by looking at a broad set of methods
of human-computer interactions and interaction design [77, 78]. Here, more research is
needed on the subject, such as calm technology or ambient intelligence [66].

Collecting empirical evidence of the effectiveness of mindfulness practices within
holiday resort experience is an important goal to achieve. In general, there are many
challenges related to maintaining consistency with meditative mindfulness while
applying psychological research methods [79]. In order to avoid the danger of
becoming another fuzzy approach, further empirical examination of the feasibility of
adopting mindfulness in resort experiences is needed. More specifically, more research
encompassing examples of its use is required, indicating how the different types of
resorts can benefit from the broader adoption of this approach. In particular, the costs of
mindfulness should be evaluated in an organizational context, especially from the
perspective of the implementation costs. The lack of sufficient ICT budget and the
burden of maintaining existing ICT infrastructure are still the main frictions that affect
the rollout of current hotel technology [80].

For academics, this piece offers a new area for research, mostly related to the issues
of the guest’s level of engagement in mindfulness and digital well-being during holi-
days. There is evidence that, for some tourists, the cognizance of deleterious effects of
smartphone usage during vacation will not necessarily translate their habits into the
mindful use of technologies [5]. Mindfulness is now becoming a “common currency”
[75, 81], however, when offered to mass tourism consumers, it might be seen as still an
unfamiliar practice, or it can even be classified as a New Age practice and the mass
tourism consumer may be repelled to this type of product labelling as a result [82]. This
can even be the case for some sub-segments within the consumer groups that consider
themselves the mindfulness practitioners. For example, in the case of New Age-
oriented special interest travel [83] the sector of hospitality, Poulston and Pernecky [84]
argue that, while the hotel industry is generally well placed to address the needs of
mainstream tourists, it may not be still ready for the New Agers who may seek more
supportive places for their beliefs and practices, but who, at the same time, sometimes
refuse this labelling. These potential dissonances are some of the major concerns that
need to be addressed by holiday resorts in order to create and include mindfulness
practices into their day-to-day, mainstream offerings.
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5 Concluding Remarks

The specific responsibilities of holiday resorts for providing support in achieving
digital well-being of their guests during vacation experiences are more pronounced
when comparing with the responsibilities of ICT providers to the general public in
everyday life. Holiday resorts offer total experiences and therefore they should count in
all the dangers that could distract the guests from achieving a desirable outcome of their
stay. This is not just an ethical question or question of sustainability for holiday resorts
[22, 41], but also an excellence question of profitability as the effect of unsatisfactory
experiences is directly reflected in the level of profit. To this end, mindfulness practice
as a growing trend in the well-being movement can be a viable option for engaging
guests in co-creation practices for achieving digital well-being.
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Abstract. Live-streaming has become popular worldwide as digital solutions
provide ever creative opportunities to bring activities in life that were previously
impossible. Travel is one of the most favourable activities on live-streaming.
Live-streaming tourism (LST) recognised as a distinct information and com-
munication technology (ICT) phenomenon. However, research in LST remains
under-explored. This study sheds light on live-streaming tourism, to develop a
systematic review on live-streaming tourism, and propose the blended tourism
experiencescape model to address the absence of live-streaming tourism from a
theoretical perspective. The future research directions and agenda are also
provided.

Keywords: Blended tourism experience � Live-streaming tourism
Digital technology

1 Introduction

In the year of 2045, when much of humanity uses the virtual reality software OASIS to
escape the desolation of the real world, orphaned teenager Wade Watts discovers clues
to a hidden game within the program that promises the winner full ownership of the
OASIS. This synopsis describes the plot of the science fiction film Ready Player One
directed by Steven Spielberg. Spielberg presents a future scenario of technology-
obsessed lives that satisfies human desires not only from the perspective of enter-
tainment but also social expectations. In contemporary society, technology is
increasingly embedded in everyday life, enhancing the way individuals interact and
experience the world around them. But there’s a larger transformation at play–a shift
beyond digital into in era where tech is built into every single interaction [1].

As digital encounters infiltrate the entirety of touristic journey, the spectrum of
technological engagement results in the emergence of the multi-tasking digital tourist.
Tourists are able to produce, consume and interact with tourism destinations and other
stakeholders through a growing number of digital solutions [2], virtual reality [3–5],
augmented reality [6, 7] and artificial intelligence [8]. Among these technologies, live-
streaming increasing in popularity, particularly among younger consumers.

Live-streaming refers to the medium of recording audio and video in the real-time
[9]. In 2007, echoing elements of the 1998 film The Truman Show, Justin Kan founded
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Justin.tv to broadcast his life 24/7 and popularised the term ‘life casting’. Since then,
many live-streaming platforms have been developed. In practice, live-streaming has
become popular across a range of application, including education, gaming, and TV
shows. A typical live stream involves a streamer/broadcaster who uploads real-time
video and audio content including video games, talent performance, daily life, or
whatever the streamer expects to share. In terms of live-streaming tourism, it allows
anyone to launch a stream or watch someone else travelling from a thousand miles
away. Viewers to some extent can experience what the live-streamer experiences.

The growth of live-streaming has led to a number of recent academic studies
focused on describing live-streaming in the form of empirical studies [10, 11] or
exploring specific phenomenological applications, such as usage intention [12, 13], or
source credibility and motivation [11]. However, the study of live-streaming is rela-
tively new and the research to date has been limited. As [14] noted, ‘sociological,
psychological and philosophical theorisation are called for’. In the tourism context,
live-streaming remains under-explored despite the growing practice of sharing travel
experience using live-streaming platforms. An increasing number of digital solutions,
such as live-streaming provides ever creative opportunities for engaging with tourism,
we have witnessed significant changes in the ways in which we are able to produce,
consume and interact with tourism destinations. In this way, live-streaming tourism
serves the needs of multi-tasking ‘smart tourists’ who are seeking blended tourist
experiences.

This conceptual paper aims to bridge this research gap by providing a theoretical and
systematic understanding of live-streaming tourism that will be used to develop a research
agenda. The discussion focuses on three important tenets of live-streaming. Firstly, live-
streaming is notmerely a specificmedium formof communication that creates assemblages
of human and mechanic agencies [9], it also rapidly reshapes daily life, and society as a
whole. Secondly, digital devices and infrastructure (e.g. live-streaming) facilitate a tran-
scendence and fusion of boundaries, cultures and identities [15]. For example, tourists seek
greater immersion into destinations through live-streaming to experience tourism desti-
nations, rather than engagement with superficial materialities. Thirdly, building upon some
insights from geographers into social practice [16], live-streaming tourism as a social
practice, could be considered as a collection offilming, performing, live-streaming in travel,
to stimulate social positions and identities performed [17].

Following these tenets, it is proposed that live streaming tourism can be defined as a
vicarious form of sociotechnical tourism characterised by real time visual production
and consumption of blended experiences. Transcending the limitations of previous
works on live-streaming, this study, mobilises nuanced insights into how live-
streaming is rationally assembled to produce and consume tourism destinations at every
stage of tourist travel. In doing so, this paper begins by identifying what the system of
live-streaming looks like, which forms the theoretical foundations for a live-streaming
tourism framework. Future research ideas are discussed before presenting a conclusion.
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2 Dimensions of Live-Streaming Tourism

Live broadcasting was limited traditionally to television stations. However, the era of
Web 2.0 has opened access to this visual storytelling form to social media or business
platforms. ‘Live-streaming’ as a medium of video and audio recording, reflecting
insights of prospective or actual experiences to deeper reflective constructions and
representations of experience. Initially, live-streaming was used as a tool for sharing
exciting or contentious events, but in its current form is enables public broadcast of life
alongside a shared channel. In an increasingly mobile world, live-streaming has
become a social phenomenon appreciated for its authentic and interactive attributes.
There are different types of live-streaming including such as game streaming, talent
shows and life-casting. Streamers of various types attract viewers with their appear-
ance, performance and conversations, in exchange for both mental satisfaction, self-
esteem and monetary returns. Live-streaming makes a variety of content available with
the click of a button [18] via adaptive media platforms and content delivery networks to
distribute and deliver the serendipity [19].

Live-streaming tourism is an important development in the evolution of tourism
experiences. It is argued that live-streaming allows destinations and experiences to be
created, consumed and shared in ways that are fundamentally different from other
visual media in tourism context (Table 1). Reflecting on Löfgren [20] conceptualisation
of travel as a cultural laboratory where tourists indulge in practices of daydreaming and
mind-travel, the proliferation of live-streaming creates closer synergies between travel
and everyday practice [21].

Contemporary travellers are not just on the road but also on the phone, online and
on screen [22]. These emerging dynamics of visual practice renegotiate the interactions
between tourists and places and establish live-streaming tourism as a travel phe-
nomenon that is a simultaneous, immediate, social and vicarious form of sociotechnical
tourism. These features support multisensory engagement with destinations and tourist
experience before, during and after travel.

Live-streaming in tourism has evolved from several recent developments and useful
insights can be gained by considering this new phenomenon from a number of different
perspectives. First, the act of travelling has long been intertwined with the use of visual

Table 1. Tourism visual media comparison

Photography Videography Live-streaming

Presence Low Medium High
Time Pre-recorded Pre-recorded Real-time/archived
Space Virtual Virtual Blended
Performance Raw/Edited Edited Unedited
Authenticity Contrived Contrived Staged authenticity
Storytelling Static Scripted Spontaneous
Social interaction Asynchronous Asynchronous Synchronous
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media from images to videos and immersive technology. The diffusion of immersive
technologies such as live-streaming offers the potential to further extend the visual
representation of travel. A common goal of live-streaming applications is to transport
viewers to the place that is far away from physical and geographical being to expe-
rience an environment as though it were real. Live-streaming is one manifestation of
Bauman [23]’s paradox of ‘modern sociality’, by affording various ways of being
together on the move or far apart. The feeling of ‘almost being there’ increases
immersion and engagement and enables viewers to be virtually involved in the ‘sur-
roundings’ via a digital lens. The ‘transportation’ of viewers can be measured by the
level of presence experienced by viewers. As Diamond [24] recognises, performance
art is a notoriously sensory practice, and often requires the audience to be able to smell,
feel, and taste the experience.

Second, a special characteristic of live-streaming tourism is the notion of time.
Time and space are important dimensions through which to conceptualise the trans-
formation of informational capitalism. The distinctiveness of live-streaming derives
from its real-time nature. In contrast to other visual media commonly used in tourism,
viewers can watch what a live-streamer is doing at the tourism destination in real-time.
Viewers can watch what the live-streamer is experiencing during their travels. Much
like real tourism experience, production and consumption are inseparable when
viewing a live stream of a tourism experience. Live streamed tourism video lacks a
finite start and end time. Rather than a static file, it is a stream of data that the server
passes on down the line to the browser and is often adaptive. On the other hand, live-
streaming is efficient and rich in meaning, allowing viewers to share moments by
curating their viewing schedule, picking and choosing the video content they want to
consume from a range of publishers, networks and formats [25]. The notion of time can
also be examined from the perspective of the live-streamer. As Zou [26] noted, leisure
time becomes work time for live-streamers as the process of live-streaming occurs in an
interactive and collaborative environment where live streamers are constantly con-
tributing content and value. However, the real-time nature of live-streaming means that
these performances cannot be edited after the performance in the same way photog-
raphers or video bloggers might select, filter and manipulate content after it is captured.
These temporal differences create an opportunity for further research in a tourism
context.

Third, Agger [27] proposes that the advent of smartphones creates a different
mobility of time, “iTime”, that fundamentally alters “the pre-internet boundaries
between public and private, day and night, work and leisure”. Live-streaming tourism
not only brings about a technological change in communication and interaction, but an
ensemble of shifting and fluid experiences in time and space. Reflecting on Oldenburg
[28] ’s conceptualisation of third places as informal public spaces where people engage
in sociability to form and maintain communities, destinations experienced via live-
streaming could be regarded as virtual or online third places. The activities organised
around people nearby or joining location-based virtual groups, eventually turn all
spaces into objects of social production. As Harvey and Braun [29] posit, social
constructions of space and time often “changes to accommodate new material practices
of social reproduction, new ways if assigning values”. Bridging the real world between
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live-streamer and audience to create blended spaces that enable the vicarious con-
sumption of travel experiences therefore offers another avenue for further research.

Fourth, some live-streamers imagine themselves as online influencers and
celebrities [30]. Their inner needs for self-entertainment and yearning for self-esteem
are intricately intertwined with interactions, compliments from their fans (viewers) or
even materialistic desires, such as virtual gifts [31]. In contrast to game streaming, live
talent streaming, and life-casting streaming, touristic live-streaming can be viewed as a
performing art insofar as it entails the sharing of tourism experience as daily life such
as visiting heritage sites, exploring top ranked restaurants, or strolling around the city.
During this process, live streamers monitor their own performance, appearance and
bodily demeanour. Therefore, live-streaming tourism creates new realities as live
streamers experiment with place and identity and use digital technologies as an avenue
for self-expression and self-presentation [32]. In some ways, live streamers may be
seen as a subculture of tech-savvy performers who are experimenting at the edge of
technological innovation. Alternatively, live-streamers can be understood as emblem-
atic of emerging forms of technology-based sociality that characterise contemporary
life more generally. Existing literature dealing with identity and performativity in other
contexts therefore offers a rich landscape for studying live-streaming tourism.

Fifth, and related to the third point above, live-streaming raises questions about the
nature of authenticity because of the format is ultimately different from edited videos or
photos. Golan and Martini [33] unedited raw feeds as one of the most distinctive
features of live-streaming [34] examined theatre performances that were live streamed
to cinemas and found that close-ups that showed the raw emotions of performers added
an element of authenticity for lives-stream audience but at the same time the authen-
ticity of sound in the theatre contributed to authenticity for audience members who
were physically present at the theatre. In the case of live tourism streaming aspects,
such as the use of camera angles capture what was happening in real-time on the
ground, as well as the interactive and social environment that forms part of the touristic
experience. The output of the live-streaming video, however, is not like photography or
videography, where the selection and manipulation of visual frames and sound can
result in content that may feel contrived. Arguably, while live streamers still exercise
some discretion over what scenes to capture, the lack of post-production editing means
that live streams are more likely to capture authentic events, objects, places and people
[35, 36]. Following Maccannell [35], there is an opportunity to explore whether live
streams are more likely than other visual media to be perceived as representations of
backstage settings or perhaps as a form of staged authenticity.

Sixth, live-streaming across the tourism activities are becoming a space of story-
telling. It has been recognised that as homo narrans, telling stories is the essential part
of human nature [37]. Lambert [38] observes that storytelling plays a central role in the
power of technology, consisting of text and images. More so, others like Coleman and
Crang [39] point out that tourism can be demonstrated as storytelling, chatting,
swapping anecdotes, and competitive tales. In other words, good storytelling con-
tributes to ‘proper pleasure’, which is essential for the digital ecosystem that create
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value by generating its own services, relationships, and experiences. Then this value is
therefore captured directly by the community. If a live-streamer can tell a sufficiently
appealing and interesting story, viewers gain additional meaning and insight [40]. In a
live-streaming tourism context, a key question is whether the real-time unedited nature
of the media results in storytelling that is improvised and spontaneous rather than
scripted.

Finally, live-streaming tourism undermines the social identification of human
interactions, as it stages and fashions a ‘performing self’. Proposed by Horton and
Wohl [41], the theory of Para-social Interaction (PSI) has been used to understand the
sense of mutual awareness and relationship between television personalities and
viewers. Recent studies have already extended this notion from mass media into online
and social media contexts [42, 43]. PSI and other theories of social interaction offer a
fertile space for studying the social dimensions of live-streaming. Rather than the
conventional one-way transmission of live TV, a sense of para-social interaction can be
triggered in the live-streaming via two-sided communication [44]. Viewers/audiences
on the streamer’s channel can comment and communicate with each other via text-
based chat room functions. Viewers are drawn to the unique content of a particular
stream, and enjoy interacting with and participating in the communities that are built
around individual live streamers. Live stream communities form around a shared
identity drawn from the stream’s content and the shared experiences of its participants.
The live streamer also engages in dialogues and interactions with viewers while visiting
the destination, which essentially takes the form of a virtual forum where live streamers
can perform for an audience and interact with them in real time. Live-streaming is
likely to facilitate hybrid or blended tourism experience whereby viewers watch the
stream but are also able to participate in the experience by ‘directing’ live streamers in
the destination. Recognition toward this as ‘co-presence’ [45], which has become
essential for both live-streamers and viewers to have a blended experience and spaces
in virtual environment and physical environment.

3 Conceptualising Live-Streaming Tourism

Contemporary travellers are not just on the road but also on the phone, online and on
screen [22]. These advances tourist experience in the way that how the nature of
tourism revolutionised as a process rather than a destination in the future. To facilitate
the discussion, a conceptual framework is proposed in Fig. 1 to illustrate the compo-
nents of the live-streaming tourism. The components of live-streaming tourism have
been systematically discussed above, the proposed conceptual model developed here
reflects the elements of live-streaming tourism from the perspective of live-streamers’
as well as ‘live-streaming tourists’, who play an essential role in viewing live-streaming
and consuming live-streaming tourism related products. In the proposed model, par-
ticular importance is placed in blended experiences.
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Instead of being passive actors, live-streamers are powerful and influential expe-
riential practitioners who perform an important role in the production and consumption
of touristic pleasure [46]. Therefore, anthropological understandings of authenticity
may be imbued with decisions about framing and staging to fit specific tourist narra-
tives. While viewers as live-streaming tourists become active agents of “doing”, they
also act as co-mediators by interacting and communicating with live-streamers in real-
time. Thus, live-streaming tourists are not non-representational others, but able to
absorb blended ways of seeing and engaging in day-dreaming or mind travel [21].

4 Discussion of Future Live-Streaming Tourism Research

The systematic review suggests that live-streaming tourism provides a wealth of
exciting research opportunities for future research. Table 2 provides a broad, but by no
means exhaustive, overview of some of the research opportunities that emerge from the
discussion and conceptual framework. The table proposes research topics, conceptual
foundations and broad methodological approaches for each of the aspects of live-
streaming tourism explored in this paper. Empirical research is needed to test theo-
retical assumptions and further develop the key concepts identified in this paper.
Consequently, it is not the intention here to provide a neatly framed research agenda,
but rather to present a set of reflections and thoughts to display potential methods to
help study those research topics.

Specifically, from the technological practice perspective, the focus on the centrality
of immersive technology, such as VR or AR has shaped tourist participation in tourist
experience [3] beyond other mediators (e.g. photo and video). Live-streaming differs
from VR, AR, photography and videography, and future studies could examine this
distinctiveness by considering aspects such as time, space or presence.

From the social practice perspective, live-streaming facilitates different social
practices such as performativity, storytelling, authenticity, and para-social interaction.

Fig. 1. Blended tourism experiencescape model (created by the authors)
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As Hu et al. [12] noted, para-social interaction and self-congruity can affect viewers’
engagement in live-streaming. Further, among these identified social aspects, authen-
ticity has been the central for tourism research. More precisely, live-streaming tourism
raises questions about authenticity. It is important to highlight that future research is
needed to explore how authenticity can be constructed in live-streaming tourism.
Overall, as a starting point for conceptualising live-streaming tourism, this paper
reveals a wealth of potential opportunities for research or researchers in the related area
of inquiry.

Table 2. Live-streaming tourism research agenda

Aspect Research topics Conceptual foundation Methodology

Immersive
technology

Multisensory experience
Market opportunities
Sustainable tourism
Tourist behaviour

Virtual presence
Sense-making
Sustainability

Questionnaire
Interview
Experimentation

Time Visual media
comparisons
Work-leisure interactions
Perceptions of time

iTime
Leisure theories
Digital elasticity

Interview
Questionnaire
Experimentation

Space Blended spaces
Vicarious experiences
Virtual community

Hybrid servicescapes
Environmental
psychology
Third place
Place-making

Interview
Scenario-
Experimentation

Performativity Online influencers
Virtual gifts
Performance styles
Visual and auditory
elements

Identity
Self-presentation
Self-congruity
Motives
Self-concept
Social Representations

Interview
Observation
Psychophysiology
Ethnography

Authenticity Perceptions of
authenticity

Staged authenticity
Hyperreality/simulacra
Tourist Gaze

Interview
Visual
autoethnography

Storytelling Digital storytelling
Storytelling styles
Emotional responses

Homo narrans
Semiotics
Narrative Arcs
Cognitive Appraisal
Theory
Flow theory

Interview
Observation
Narrative Analysis

Social interactions Blended experiences
Value co-creation
Co-presence
Audience interaction

Para-social Interaction
Social Identity Theory
Co-creation Theory
Social facilitation

Netnography
Interviews

Blended Tourism Experiencescape: A Conceptualisation 219



5 Conclusion

To sum up, live-streaming in tourism context constitutes an intriguing phenomenon of
how sophisticated technologies have mobilised, aestheticised and digitalised contem-
porary tourist experiences, with easy access to a playfulness, immediacy, simultaneity
and sociality experience via a digital lens.

This paper shed light on the conceptualisation of live-streaming phenomenon in
tourism context. More precisely, this study unpacks the dimension of presence, time,
space, performance, authenticity, storytelling, and social interaction of live-streaming
tourism. Based on the identification of dimensions, the paper proposed the blended
tourism experiencescape model to demonstrate a dynamic understanding of live-
streaming tourism. As a consequence, this study emphasises the need on exploring
some major research aspects and topics for further research.
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Abstract. Although self-service kiosks are prevalent in banks and airports,
their presence in hotels is far behind. Understanding what hotels can do with
self-service technology (SST) can offer valuable references for hoteliers and
remedy the academic void regarding hotels’ application of SST. Thereby, this
research conducted four focus group discussions followed by fifteen in-depth
interviews to explore the potential opportunities and how hotels would be held
back when applying SST, based on Technology Affordances and Constraints
Theory (TACT). The findings revealed that by applying SSTs, hotels can save
cost, increase efficiency, improve hotel image and enhance customer experience.
Self-service technology constraints consist of decreasing customer-to-hotel
communication, requiring the ability of customer, and failing to satisfy customer
needs. The availability of affordances and constraints are dynamic and related to
the interaction between SSTs and hotels. The conceptual framework enriches the
knowledge of SSTs and provides supports for TACT.

Keywords: Self-service technology � Hotel � Affordance � Constraint

1 Introduction

Given its advancement, technology has been the major emphasis in business
improvement [1]. Service automation is regarded as one of the top ten trends in hotel
technology [2]. Self-service technology (SST) is adopted to facilitate service and
positively contribute to service automation by allowing customers to create a service
without direct employee’s involvement [3–5]. The evolution of high technologies has
generated the appearance of diversified SSTs with the application at different levels of
society [6]. Examples of such SSTs include self-check-in kiosks, mobile check-in
applications, automatic teller machine, and automatic vending machines.

Trade press and social media posts played up innovative technologies [7]. Plausible
contributions of SSTs have been reported, including saving labour and cost, height-
ening efficiency, decreasing variation of quality, and improving customer experience
and loyalty [8–11]. These merits of technologies are valued by firm managers [12].
Although mass media speak highly of SSTs, the application of SSTs in hotels is a
relatively new phenomenon, and the knowledge on it is scant [13, 14].
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Given the embryonic state, this study aims to deeply explore the opportunities SSTs
afford to hotels and the simultaneous downsides, under the instruction of Technology
Affordances and Constraints Theory (TACT). To achieve this objective, a combined
qualitative approach was employed (focus group and in-depth interview) to explore
hoteliers’ opinions on the affordances and constraints of SSTs for hotels. The combi-
nation of qualitative methods provides convincing, in-depth and novel insights into this
issue [15]. A clear understanding of the affordances and constraints of SSTs can help
hoteliers better reach the degree to which SSTs deserve investment and provide insights
for decisions on service delivery channel strategy (SSTs and service employee). In
addition, this study enriches existing literature on hotel SSTs and TACT. Technology
Affordances and Constraints Theory is relatively new, and thus empirical studies about
this theory are lacking. Majority of TACT studies are conducted from an individual
perspective [16]. Therefore, this exploratory study from the standpoint of organisations
(i.e., hotels) contributes to the generalisation and richness of TACT as well.

The rest of the paper is organized as follows. The theoretical background section
provides the rationale for this study by critically reviewing research on TACT and the
SSTs in the hospitality domain. The methodology section elaborates the study setting
and data collection and analysis methods. Then, the findings are presented and dis-
cussed in the subsequent section. The final section concludes and identifies avenues for
future research.

2 Theoretical Background

Technology Affordances and Constraints Theory is increasingly adopted to explain
organisational technology use and consequences [16]. Technology affordance origi-
nated from the theory of affordance first coined by Gibson [17]. In Gibson’s opinions,
affordances are regarded as opportunities for action that the environment can afford to a
creature, emphasising the relationships between the opportunities and the creature [17].
Similarly, the interaction between users and technologies can afford opportunities and
hindrances for actions [18]. The concept of affordance is useful in examining what
technology can do to users [19]. For example, academia has increasingly adopted
theory of affordance to explore social media and information system [18–22]. Tech-
nology affordances refer to action potentials that technology can afford to a user with
particular purposes [16, 19]. Technology constraints refer to ways in which technology
hinders users with particular purposes [16].

The concept of affordance emphasises the dynamic interaction between technology
and users, thus overcoming the limitations of theories that concentrate exclusively on
psychological or social behaviour [16]. That is, affordances do not equal to technology
features independent of people [23], but are related to users. In terms of approaching
the analysis of affordances, usage context must be carefully considered [19], in case of
exclusively focusing on either material features or social practice [23]. Specifically,
how and under what circumstances are the action opportunities and potential stumbling
blocks made available to users by technology should be investigated [19, 24].

Extant research highlights the reduced cost afforded by SSTs without direct
employee engagement [25–27]. By contrast, the investment cost of SSTs is regarded as
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a deterrent for providing self-service [9]. Affordances of service employees, including
flexibility, customisation, and spontaneous delight may be lost in SST-based service
encounters [28]. The pursuit of SSTs’ merits seems out of alignment with significances
of employee-customer service encounters to luxury hotels [13]. However, these costs
are conflicting with findings of other studies and urge further exploration. For instance,
flexibility, fun, and entertainment are regarded as the benefits of adopting SSTs rather
than sacrifices [29, 30].

Additionally, service delivered via SSTs can be standardised [26, 27, 31], and thus,
decreases deviations of service quality [11, 32]. In contrast, SSTs are criticised for
sacrificing customised service [28]. Standardisation is featured by reduced time and
cost, whereas the achievement of customisation sacrifices efficiency and money [33].
Customisation seems to be incompatible with reduced waiting time by SSTs [34].

Firms attach importance to using SSTs to enhance service quality and customer
experience and thus to increase customers’ satisfaction and loyalty, contributing to
firms’ return on investment [8, 25–27, 31]. Nonetheless, bad customer experience and
decreased customer loyalty due to SSTs should not be neglected [11, 29].

The comprehensive review shows the conflicting views on adopting SSTs in
business, in terms of the merits and costs of SSTs. Given the increasing popularity of
SSTs and ambivalent opinions on their benefits and costs, it is necessary to clarify and
fully understand how and when SSTs serve as contributors or inhibitors [35]. In this
regard, the current study contributes to tackling conflicting opinions on the opportu-
nities and consequences brought by SSTs through delving into how and under what
circumstances are SSTs affordances/constraints made present to hotels under the
guidance of TACT. The results of this study enrich the knowledge and understanding
of what hotels with particular purposes can do with SSTs and thereby provide valuable
and rational practical references for service firms that attempt to adopt SSTs.

3 Methodology

3.1 Study Setting: China

China is selected as the study setting due to its special situations and lacking academic
research. Although the SST application in hotels in China started late, it has been
developing rapidly in recent years. Technologies have been attached importance to
tackling various labour issues in China such as high turnover rate and diminished
labour supply [36]. For instance, a series of projects targeting self-service-based
technologies and artificial intelligence has been announced including “Future Hotel”,
“Future Hotel 2.0”, “WeChat Eco Hotel”, and “Easy Stay” in China since 2015. At the
same time, domestic hotels such as Highxuan Spa Hotel Hangzhou, Brook Hotel and
Fenglinwan Theme Hotel Sanya Phoenix Airport also indicated their attempts to adopt
facial recognition check-in.

However, previous studies on hotel SSTs are conducted in USA andAustralia instead
of China which is distinct from western countries or other eastern countries [34, 37]. As a
case in point, the Ministry of Public Security of the People’s Republic of China requires
hotels to upload customers’ identification documents in real timewith personnel checking
the authentic documents with hotel guest. To some extent, this rule seems to inhibit the
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application of self-check-in in China. Failure to consider the contextual factors and
distinctive national culture may negatively influence customer service and hotel per-
formancewith respect to SST application [38]. For instance, inMacau, self-service kiosks
had a low utilisation rate because prior testing was not conducted [30]. Furthermore,
people from different regions show dissimilarities in utilising personal check-in, kiosk
check-in and internet check-in [39]. Therefore, this study aims to enhance our under-
standing of SSTs application in hotels in China.

3.2 Focus Group

Given the lack of understanding of SSTs in hospitality and deficiency of qualitative
enquires into this issue, mixed qualitative methods (focus group followed by in-depth
interview) were adopted to delve SST affordances and constraints [25, 30, 40]. The
trustfulness of study can be enhanced through this combined qualitative approach as a
study using more than one data collection method is much more convincing than one
adopting a single method [15].

Firstly, focus group discussions were conducted to deeply explore the affordances
and constraints of SSTs in business practices from the perspective of hotel practi-
tioners. Focus group discussions are good at offering opportunities for engaging par-
ticipants to interact with one another and discuss a special topic (e.g., the application of
SSTs in hotels) [27, 41–44]. Data were collected in Shenzhen, China in February 2017.
Participants are practitioners from hotels in different cities in China.

Before the formal data collection, an initial focus group was conducted to examine
the appropriateness of the discussion questions. This focus group discussion is not
included in the final data analysis. Regarding the formal data collection, thirty hotel
practitioners at different levels and from different departments were allocated to four
groups. The average age of these participants is 36 years. The average work experience
is 14 years. After a brief introduction of the research, questions focusing on the pros
and cons of applying SSTs in hotels in China were discussed. With the agreement of
participants, all the discussions were recorded and then transcribed [25]. The average
time of discussions is 72.5 min.

3.3 In-Depth Interview

To further clarify how and when SSTs affordances and constraints occur, another
fifteen hotel practitioners were invited for in-depth interviews. These fifteen in-depth
interviews were conducted in December 2017, January 2018 and April 2018. These
interviewees are from both international chain hotels and local hotels, with different
age, gender, positions, and work experiences at the managerial level. The age of these
hotel managers ranges from 28 to 56, while their work experience at the managerial
level covers from 2 to more than 20 years. This variety functions as a signification that
the triangulation was well done, securing the validity and reliability [25]. In-depth
interviewees were encouraged to explain their opinions on the advantages and disad-
vantages of adopting SSTs in hotels in China in detail, providing substantial evidence
for SST affordances and constraints [45]. With interviewees’ agreement, all interviews
were recorded and then transcribed [25]. The average time of interviews is 71.1 min.
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3.4 Data Analysis

Both focus group discussions and interviews were thematically analysed. Thematic
analysis was adopted due to its usefulness and its successful application in similar
contexts [46]. With the help of NVivo 11, one of the authors identified four “Self-
service Technology Affordances,” and three “Self-service Technology Constraints” via
inductive coding. Information representing similar meanings was grouped together.
During coding, codes and themes were constantly adjusted according to their simi-
larities and differences [42]. To avoid conflicts and uncertainties, the two authors
discussed the results of the data analysis of focus group discussions and in-depth
interviews until reaching a consensus to ensure the reliability of the data analysis [47].

4 Findings

4.1 Self-service Technology Affordances

4.1.1 Save Cost

In light of hotel practitioners, SSTs afford opportunities for saving costs, including
labour, operational and service costs by replacing human labours. The cost of
employing people is much higher than using SSTs, as expressed in the statement of
interviewee 3: “Yes, it may cost a hotel 80,000 CNY per year to employ a people, while
the cost of a robot is only 5000 CNY per year.”

Although some participants expressed concerns about the investment cost and
maintenance cost of SSTs, others argued that the evolution of technology would
decrease these costs. Investment cost will not be a problem in the future because the
cost will be dramatically discounted with the fast development of technologies, espe-
cially when SSTs gain scales. One practitioner from Group 4 explained: “The cost of
investment seems to be high presently. However, when it forms scales, the cost will be
decreased.”

Aside from the cost of SSTs, hotel age may keep hotels from using SSTs.
According to practitioners, the application of SSTs should start from new hotels
because old hotels need to spend considerable money to reconstruct their hardware to
satisfy the requirements of SSTs application. This is evidenced in the following
excerpt: “If you ask it (hotel) to reconstruct, the cost is too high, and it is difficult to
reconstruct. You can think, as long as one room is constructed, it costs money. Aside
from money, it costs time. Therefore, new hotels can think about using SSTs, but it is
hard for old hotels to reconstruct.” (Interviewee 7)

4.1.2 Increase Efficiency

Practitioners emphasised the improved efficiency with SSTs. Application of high
technology can simplify service delivery process and thus improve efficiency. Inter-
viewee 4 cited ordering room service as an example to clarify the simplification
brought by SSTs. In his opinion, with the room online order system, the order can be
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directly sent to the kitchen, and thereby remove the involvement of service centre. An
informant from Group 1 also mentioned that housekeeping departments benefit from
self-check in because they can prioritise their room cleaning tasks. Therefore, they can
clean these rooms in need more efficiently.

4.1.3 Improve Hotel Image

Another affordance of innovative SSTs lies in improving hotel image. In practitioners’
opinions, customers would feel the sense of science and technology and regard a hotel
with innovation SSTs as advanced. Interviewee 12 shared, “some hotels have many
high-tech facilities. I regard them as high-end and advanced. This is brand publicity”.

Customers are usually curious about innovative technologies in hotels. In the
beginning, new SSTs can serve as selling points and appeal to customers, especially
those who are keen on technology. For example, practitioners mentioned that automatic
lighting allows lights to come up when customers step into the room without a room
card. Such a technology is novel to customers. According to an informant from Group
1: “I think, self-service firstly benefits marketing hotel image. I have a selling point.
I have an intelligent technology”.

4.1.4 Enhance Customer Experience

Hotels also attempt to use SSTs to improve customer experience because, in their
opinions, SSTs can offer customers more convenience, privacy and safety. An infor-
mant from Group 3 took Alipay, the most popular payment approach in China, as an
example. The unnecessity of bringing cashes make customers feel safe. Regarding
privacy, the omission of the involvement of employees helps customers to protect their
privacy. A participant from Group3 stated that “It is convenience that matters. No
matter it is self-service or high technology, all are a convenience for customers. Why
are there many people using Alipay? Because it brings convenience. Yes, there is no
need to bring cashes. It is safe.”

However, hotel practitioners paid attention to the lack of human touch resulting
from the usage of SSTs. In their views, luxury hotels or resort hotels attaching
importance to warm service should carefully think about SSTs. Interviewee 4 stated
that “I think, top-level or resort hotels still need warm service, demand human’s smile,
and render human care to serve customers….”.

Other informants believed that high technologies could be used to tackle repetitive,
fixed and simple work. Consequently, saved labour could be allocated to concentrate
on humanistic care and offer more personalised service. The liberated employees can
provide more intimate services such as recommending dishes to customers, chatting
with customers, and satisfying customers’ immediate needs. “In terms of the area
where robots can replace human, personally, I think, for example, an intelligent
cleaner can clean a whole floor by itself. Then, employees can take advantage of the
saved times to serve customers. I would rather ask employees to interact with cus-
tomers than having employees spending half an hour to clean room. Intelligent cleaner
can save time and the saved time can be allocated to chat with customers or provide
more personalised service.” (An informant from Group 1)
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4.2 Self-service Technology Constraints

4.2.1 Decrease Customer-to-Hotel Communication

The application of SSTs hinders hotels from communicating with customers via
eliminating direct involvement of service employees. Respondents stated that face-to-
face interaction is the most effective approach to communication in any case. The lack
of direct engagement of service contact personnel leads to the absence of human
touches. Although SSTs can make facial expressions, these expressions are not
authentic and have not been applied in all hotels. A long time is required before SSTs
can replace human’s eye contact or emotional communication.

4.2.2 Requires the Ability of Customers

Hotels attempt to use SSTs to afford convenience to customers. However, SSTs
demand customers’ capability of mastery. Difficulties experienced when learning how
to use SSTs may cost guests’ time, decrease efficiency and eventually result in negative
customer experience. Informants from Group 1, 3 and 4 shared their own experience to
clarify the high learning cost with intelligent curtains and intelligent lighting. In their
views, it is difficult for customers to find the switch and takes much time to study how
to use this kind of curtains. If customers still cannot find the switch after self-learning,
they are likely to turn to employees for help. In this regard, labour cost occurs rather
than decreases. What’s worse, such a bad experience may lead to negative user-
generated contents. This finding is evidenced by the following statement: “…like this
weird design of intelligent lighting, customers commented that they are unable to find
the switch, which results in negative feelings…Chinese guests, in terms of acceptance,
are not so willing.” (An informant from Group 1)

Participants further clarified that the elderly possess less knowledge of SSTs than
the youth. The former is likely to ask their young companions for help. If they are
alone, they will not use SSTs. If they do not accept SSTs due to their ability, the
purpose that hotels want to use SSTs to improve customer experience will be hindered.
As interviewee 14 described: “Maybe some people are not prepared to learn that
(using mobile tablets to order dishes), like older people. If you (young people) have
lunch with your grandparents, you can order for them. But when they go out by
themselves, they will not go to the restaurant or using mobile tablets to order dishes.”

4.2.3 Fail to Satisfy Customers’ Needs

Hotels that use SSTs may fail to satisfy customers’ needs. SSTs are all standardised and
thus are similar rather than personalised. When customers have instant requirements,
SSTs cannot adjust themselves or satisfy customers. Customers are supposed to exert
efforts to gain the service they want. For example, according to an informant from
Group 3, when the room service is delivered by a robot, customers need to call service
centre again if they have other questions. That is, the robot cannot receive additional
orders, nor deal with customer needs instantly like a service staff. In addition, SSTs are
not always accurate, and they may fail. “This kind of intelligence, sometimes, might
make mistakes. For example, it (facial recognition system for check-in) failed in
recognising customer’s face.” (An informant from Group 1)
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5 Discussion

Advanced technology has transformed service [48]. Customers have begun to leverage
technology to produce service for themselves [49]. However, the future of hotel SSTs
still remains unclear [9]. Drawn from TACT, this study conducted four focuses groups
followed by fifteen in-depth interviews to clarify how and under what circumstances
are SSTs affordance/constraints made available to hotels. As shown in Fig. 1, hotels
use SSTs to save cost, increase efficiency, improve hotel image and enhance customer
experience. Self-service technology constraints include decreasing customer-to-hotel
communication, requiring the ability of customer, and failing to satisfy customer needs.

Self-service technology affordances and constraints are related to SST features
(human-computer interface and technology limitations). For example, the human-
computer interface of SSTs may influence hotels in terms of satisfying customers. As
mentioned by participants, the weird design of intelligent lighting disappointed hotel
customers. The designers of SSTs must pay attention to simplifying the human-
computer interface to allow the ordinary to utilise SSTs easily and quickly.

Self-service technology limitations, including the lack of human touch and flexi-
bility, keep hotels from satisfying customers’ needs. Service provided by SSTs are
standardised and without emotional touches. Hardly can SSTs handle customers’
instant demands or need for interaction, leading to bad customer experience.

Apart from SSTs features, the characteristics of hotels have influences on SST
affordances and constraints. That is, new and business hotels, instead of old or resorts
hotels, are more likely to achieve these affordances. Otherwise, these affordances would
be transformed to constraints. For example, if a developed hotel introduces SSTs, then
it will spend substantial money to reconstruct their hardware (e.g., line reconstruction).
The reconstruction cost tends to surpass the money saved via reducing employees.
Hence, the purpose of saving money via using SSTs fails. The dynamic relationship
between hotel characteristics and SST affordances provides strong evidences for TACT
that emphasises the interaction between technology and the user.

Specifically, the present research provides empirical supports for SSTs affordances
and constraints available to hotels. This study clarifies how and when SSTs offer hotels

Fig. 1. Conceptual framework for SST affordances and constraints in hotels
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with affordances and constraints. Self-service Technology affordances and constraints
are not independent of hotels. What SSTs can do for hotels are dynamic and related to
hotels’ characteristics. Therefore, this research handles contentions concerning SSTs
application in hospitality. Previous studies disputed the cost saved via SSTs. Some
researchers stated that SSTs application saves operational and labour cost [25–27],
whereas others argue that cost inhibits the adoption of SSTs [9]. The findings of the
present study revealed that SSTs contribute to saving labour cost and that its investment
cost will decrease with its evolution.

Besides, existing studies hold distinct opinions about whether SSTs improve cus-
tomer experience. The findings of this study indicate that SSTs may lead to bad
customer experience due to the lack of human touches. However, if hotels use SSTs to
help with accurate, fixed and repetitive work and thus to liberate some employees to
focus on humanistic care and provide personalised and intimate services, then customer
experience would be improved together with more convenience, privacy, and safety.
This finding confirmed previous studies that suggested saved labour to concentrate on
serving customers [9, 27]. Thus, whether SSTs improve, or damage customer experi-
ence lies in how hotels use SSTs and their purposes.

Although not all operations are beneficiaries of SSTs [28], merits of such tech-
nologies are valued by hotel managers [12]. Self-service technologies have endless
possibilities [3]. Clarifying what hotels can do with SSTs offers valuable and practical
references for hotel practitioners. The development of SSTs is too fast that hotels have
difficulty in updating their knowledge timely. In this study, up-to-date and integrated
information on SSTs affordances and constraints are gained through the participation of
hoteliers from various hotels. The latest and integrated information enhances and
updates practitioners’ knowledge of SSTs timely. Armed with the comprehensive and
timely knowledge of what can SSTs afford, hotels are more likely to implement SST
successfully. Moreover, the availability of SSTs affordances and constraints are
dynamic and related to the interaction between SSTs and hotels. Hotels should consider
hotel characteristics and their purposes of using SSTs when evaluating SSTs affor-
dances and constraints. In this sense, hotels can come up with better ideas on how to
apply SSTs and are prohibited from trusting plausible media hype or investing SSTs
blindly [16].

6 Conclusions

This research came up with a conceptual framework clarifying what can SSTs afford to
hotels, on the basis of TACT (Fig. 1). Self-service technology affordances consist of
saving cost, increasing efficiency, improving hotel image, and enhancing customer
experience. Self-service technology constraints include decreasing customer-to-hotel
communication, requiring the ability of customer, and failing to satisfy customers’
needs. These affordances and constraints are dynamic and related to hotels. That is,
affordances can be constraints depending on hotels’ characteristics and purposes of
using SSTs and SST features. These findings provide detailed and comprehensive
knowledge of the SSTs and enhance our understanding of the role of SSTs in the
service industry. Besides, these results confirm the usefulness of TACT. Exploring
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SSTs application from the perspective of hotels instead of an individual viewpoint
supports the generalisation and richness of TACT. This research also offers helpful
references for practical application. The findings provide guidelines for hoteliers to
make informed decisions on applying SST. Hotels should carefully take their dynamic
interaction with SSTs into account when making decisions on applying SSTs.

Although combined qualitative methods were adopted, a quantitative study should
be conducted in the future to examine the generalisation of the conceptual framework.
In addition, the opinions of customers (the end users of SSTs) should be considered. It
would be interesting and valuable to explore the relationship among hotels, customers
and technology.
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Abstract. This research investigates the ways in which customers of tourism
and hospitality facilities view the appropriateness of robots in tourism-related
industries. From a global sample with over 87 countries and territories repre-
sented and over 1,000 respondents, the findings illustrate that the most com-
monly approved of usage of robots is perceived to be information provision,
housekeeping activities and processing bookings, payments and documents.
Multiple regression analyses suggest that many different dimensions of robot
application influence how willing potential customers are to use robots in a
hospitality setting, while the best indicator of willingness to use a robot in a
hospitality setting is a person’s general attitude towards robots.

Keywords: Service robots � Tourism � Perceived appropriateness
Intention to use � Robonomics

1 Introduction

The International Organization for Standardization [1] defines a robot as an “actuated
mechanism programmable in two or more axes with a degree of autonomy, moving
within its environment, to perform intended tasks”. At present, industrial robots are
widely used in manufacturing [2], agriculture [3], transportation [4], medicine [5], etc.
Service and social robots are commonly used in many different fields, including
education and eldercare [6–10].

While robots have been widely used in many different industries, both in terms of
manufacturing/production as well as service, the implementation of robots into
tourism-related industries has been rather recent, presumably because of the high level
of customer service needed in the industry. With the evolution of technologies that can
now react to the demands of industry, they are now increasingly being used by tourism-
related industries. Here, the paper delves into perceptions of the public into the use of
robots in tourism-related industries. Specifically, the paper aims to: (a) evaluate indi-
viduals’ perceptions about the use of robots for implementing specific tasks and
activities in travel, tourism and hospitality; and (b) how the perceived appropriateness
of robots for implementing these activities influences the intentions of people to use
them in a tourism setting.
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The rest of the paper is organised as follows. First, the literature on the incorpo-
ration of robots into these industries is reviewed. Following the review of the literature,
the paper explains the processes of data collection and analysis, discusses the findings,
and draws some conclusions with regards to the ways in which the customers of travel-
related industries view robots.

2 Literature Review

In just a few years, the academic literature has expanded with regards to exploring the
attitudes towards robots [8, 9, 11–14]. Within travel, tourism and hospitality, research
on robotics is very scarce and it tends to be driven by engineering and the design of
robots [e.g. 15–17]. From a social sciences perspective, there are a few academic
publications that deal directly with issues linked to the adoption of robots by travel,
tourism and hospitality companies and their acceptance by consumers. For example,
Murphy, Hofacker and Gretzel [18] reviewed prior studies on robotics and identified
several research directions in the field of robots in tourism. In a later paper [19], the same
authors investigate opportunities and challenges related to the anthropomorphism of
robots in hospitality. Ivanov, Webster and Berezina [20] provide a review of the robotic
and service automation technologies applied (or potentially applicable) by travel,
tourism and hospitality companies, while [21] evaluates the factors that influence the
successful adoption of service robots by hotels in Taiwan. Tung and Law [22] inves-
tigate the potential for tourism and hospitality experience research in human-robot
interactions, further elaborated in [23]. Customers’ evaluations of hotel service robots
are provided in [24], while [25] assesses consumers’ attitudes towards self-driving taxis.
In a series of papers Ivanov and Webster [26–28] delved into issues related to robots as
consumers, designing robot-friendly hospitality facilities and cost-benefit analysis in the
adoption of robots by travel, tourism and hospitality companies. Perceptual differences
toward humanlike service robots and humans are analysed by [29, 30].

This paper focuses on perceived appropriateness of robot use in travel, tourism and
hospitality. There are only a few papers that actually evaluate which activities people
consider as suitable to be delivered by robots instead of human employees in a travel,
tourism or hospitality setting. Ivanov et al. [31] analyses the perceptions of young
Russian adults and finds that they consider as most appropriate areas of application of
robots in hotels the activities related to delivering items to guests’ rooms, provision of
information about the hotel and the destination and processing payments. The results
are similar to the findings of [32] for the context of Iranian tourists, who consider
cleaning, moving items, provision of information, taking customer orders, and pro-
cessing payments as most appropriate activities for robotisation while activities like
robotic guards or massages received less support. However, these two studies do not
investigate the relationship between respondents’ perceived appropriateness of robot
use and the intention to use robots. Within the Technology Acceptance Model [33] and
the UTAUT2 [34] the intention to use particular technology depends directly or
indirectly on attitudes towards use, its perceived usefulness, ease of use, social influ-
ence, hedonic motivation, price value, habit. However, one could argue that if a person
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considers that an activity is suitable for robotisation, he/she will use the robot that
delivers the service.

The current paper builds on these two studies [31, 32] in three ways: (a) it expands
the scope of analysed activities with potential for robotisation; (b) widens the geo-
graphic coverage of the sample, and (c) evaluates the relationship between respondents’
perceived appropriateness of robot use and their intentions to use robots. The other
factors that influence the use intentions go beyond the scope of the paper and will be
subject to future research.

3 Methodology

This paper presents part of the initial findings of a global large-scale longitudinal
research project on people’s attitudes towards the use of service robots in travel,
tourism and hospitality. Data were collected via an online questionnaire. The first
version of the questionnaire was checked by six experts in information
technology/robotics in tourism. After the necessary amendments a pilot testing of the
questionnaire was implemented with 43 respondents to ensure the comprehensibility of
the questions and determine the time necessary to complete the questionnaire. The final
version was translated into 12 languages and distributed via email and social media.
The sample used in this paper consists of the first 1003 responses collected by 7th

September 2018 and its characteristics are presented in Table 1.

Table 1. Sample characteristics

Characteristic N % Characteristic N %

Gender Education
Male 439 43.8 High school or less 125 12.5
Female 564 56.2 2 year/Associate degree 66 6.6
Country of residence Bachelor 283 28.2
USA 281 28.1 Master 313 31.2
Bulgaria 280 28.0 Doctorate 216 21.5
UK 43 4.3 Age
Turkey 29 2.9 18–30 466 46.5
Portugal 23 2.3 31–40 257 25.6
Russian Federation 19 1.9 41–50 152 15.2
India 15 1.5 51–60 79 7.9
Spain 15 1.5 61–70 42 4.2
France 14 1.4 71+ 7 0.7
Brazil 13 1.3 Tourism experience (times stayed in

hotels during the last 12 months)Other (77 countries and territories) 268 26.8
Occupation
Travel, tourism and hospitality industry 115 11.5 0 83 8.2
Tourism/hospitality education 159 15.8 1–3 471 47.0
Robotics (education/research/industry) 22 22.2 4–6 249 24.9
Other 701 70.0 7+ 192 19.1
Not specified 6 0.5 Not specified 8 0.8
Total 1003 100 1003 100
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The questionnaire included several blocks of questions regarding respondents’
demographic characteristics, their level of agreement (measured with 7-point Likert
scale from 1-completely disagree to 7-completely agree) with different statements about
their attitudes towards robots and use intentions. One block was dedicated to the
perceived appropriateness of the use of robots for implementing various tasks/activities
within the travel, tourism and hospitality industries (hotels, restaurants and bars, travel
agencies and tourist information centres, theme parks, events, museums and galleries,
rent-a-car, airplanes/buses/trains, airports and other transport stations). A 7-point scale
was used to measure perceived appropriateness. The current paper reports the findings
from this block of questions. Considering the exploratory nature of this study, data
were analysed through exploratory factor analysis. Regression analysis was used to
model the relationships between the identified factors and the intentions to use robots in
travel, tourism and hospitality.

4 Results and Discussion

Table 2 presents the main findings regarding the perceived appropriateness of use of
robots for implementing various activities/tasks in different travel, tourism and hos-
pitality industries. Results clearly indicate that respondents support the use of robots for
the provision of information, housekeeping activities or for processing bookings,
payments and documents (all means were greater than 5 on a 7-point scale). On the
other hand, provision of personal services (like babysitting or hairdressing) were
considered as least suitable areas of application for robots (all means in that groups
were below the middle value of 4). It is interesting to note that most of the activities
connected to entertainment have much lower perceived appropriateness compared to
activities related to information provision or housekeeping (all Wilcoxon signed ranks
test z-values are significant at p < 0.001). It seems that respondents accept robots to be
used for information processing activities which computers and self-service kiosks
already do and people are used to them (e.g. information provision, or processing
bookings, documents and payments) or 3D (dirty, dull and dangerous) housekeeping
tasks. These same activities do not require much human involvement in their delivery
by a robot. At the same time, activities that require more complex human-robot
interaction and greater human involvement (like entertainment) or the person is
required to temporarily subordinate his/her body to a robot (e.g. massages, babysitting
or hairdressing) were not considered as acceptable. These findings are similar to the
results reported for young Russian adults [31] and Iranian tourists [32]. The exploratory
factor analysis revealed that the activities could be collapsed into eight factors:
Information provision, Housekeeping, Food, beverages and guidance, Robot auton-
omy, Personal services, Entertainment, Booking, payments and documentation, and
First and last impression. These factors explain 67.666% of the variance in respon-
dents’ answers. Cronbach’s alpha is above 0.8 for each factor.
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Table 2. Exploratory factor analysis results – appropriateness of robot application in various
activities in travel, tourism and hospitality industries

Mean Standard
deviation

Factor
loading

Cronbach’s
Alpha

Eigenvalue Variance
explained

Factor 1: Information provision 0.962 34.263 43.926%

TS > Provision of information about ticket prices/fees 5.88 1.449 0.806

TS > Provision of information about departures/arrivals 5.95 1.403 0.796

TS > Provision of information about seat/berth availability 5.88 1.406 0.793

ABT > Providing information about the trip/flight/route 5.77 1.517 0.781

ABT > Providing information about the vehicle 5.76 1.494 0.772

E > Providing information about the event 5.55 1.585 0.756

TS > Provision of information about special legal regulations, visa
formalities, etc.

5.54 1.655 0.752

MG > Providing information about the exhibits 5.59 1.640 0.735

ABT > Providing information about the safety and security
procedures and regulations on board

5.71 1.540 0.693

TA > Provision of information about the offers (in the office of the
agency/TIC)

5.22 1.732 0.674

A > Providing information about facilities of the
hotel/restaurant/theme park/airport/bus station/train station, etc.

5.63 1.558 0.662

A > Providing information about the destination 5.61 1.560 0.623

FB > Providing information about the menu 5.14 1.868 0.564

FB > Taking orders for room service 5.42 1.673 0.528

ABT > Check-in (e.g. at airports) 5.41 1.747 0.516

Factor 2: Housekeeping 0.949 4.854 6.223%

A > Garbage collection 5.86 1.475 0.740

A > Cleaning the common areas of the hotel/theme
park/airport/restaurant etc.

5.79 1.481 0.719

H > Laundry service 5.63 1.538 0.704

H > Cleaning the room 5.23 1.758 0.697

H > Ironing service 5.24 1.727 0.691

ABT > Cleaning the vehicle/vessel/aircraft 5.61 1.582 0.681

H > Delivering new towels, linen, etc. 5.59 1.637 0.680

A > Luggage carrying in hotels/airports etc. 5.72 1.556 0.673

RC > Cleaning the vehicles 5.69 1.514 0.654

H > Delivering ready laundry 5.66 1.571 0.653

A > Providing gardening services 5.11 1.718 0.643

FB > Cleaning the table 5.24 1.808 0.602

A > Luggage storage in hotels/airports etc. 5.63 1.573 0.581

A > Providing repair and maintenance in a facility 5.02 1.766 0.547

Factor 3: Food, beverages and guidance 0.962 3.867 4.958

E > Serving food during the event 4.66 1.953 0.730

ABT > Serving food on board 4.77 1.936 0.717

ABT > Serving drinks on board 4.76 1.941 0.709

E > Serving drinks during the event 4.71 1.949 0.708

FB > Serving food in the restaurant 4.46 1.999 0.677

FB > Serving drinks in the restaurant/bar 4.43 2.010 0.661

FB > Guiding guests to tables in the restaurant 4.80 1.967 0.657

FB > Delivering food and drinks in room service 5.16 1.876 0.624

E > Guiding the participants to their seats 5.01 1.869 0.622

ABT > Guiding the passenger to the seat 5.08 1.819 0.621

H > Guiding to the room 4.87 1.899 0.543

Factor 4: Robot autonomy 0.915 3.267 4.188%

ABT > Self-driving buses 4.04 2.124 0.776

RC > Self-driving cars 4.61 1.961 0.758

ABT > Self-driving trains 4.42 2.090 0.744

ABT > Self-driving vessels (e.g. ships, cruise ships) 3.96 2.099 0.727

RC > The car goes to a gas station/charging station automatically
when fuel tank/battery is below a specific limit

4.87 1.873 0.620

(continued)
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Table 3 presents the results of the exploratory factor analysis for the statements that
form the Use intention variable. The Cronbach’s alpha value (0.932) showed that the
scale is reliable and the single extracted factor explains over 83% of the variance in the
four statements in the scale. Tables 4 and 5 present the regression model results. In
Table 4 the intension to use service robots in tourism was modelled as a function of the
eight factors of perceived appropriateness, while the model in Table 5 adds some
demographic control variables and the respondents’ attitudes towards the use of service
robots in tourism. Both models have very high explanatory power and explain 56.9%
(Model 1) and 65.6% (Model 2) of the dependent variable. The tolerance (all values are
above 0.1) and VIF (all values are below 10) statistics indicate that no multicollinearity
is observed. Results of both models clearly show that the perceived appropriateness of
robot use is positively and significantly related to the intention to use robots. Therefore,
higher perceived appropriateness of robot use for implementing various activities in a

Table 2. (continued)

Mean Standard
deviation

Factor
loading

Cronbach’s
Alpha

Eigenvalue Variance
explained

RC > The car is opened and started by access code received with the
booking (no physical key)

5.27 1.700 0.577

TP > Automation of rides 4.77 1.832 0.563

TP > Robotic control of the rides 4.54 1.904 0.559

RC > Robotic car key delivery 5.36 1.712 0.526

Factor 5: Personal services 0.834 2.270 2.910%

H > Hairdressing 2.98 1.846 0.701

H > Babysitting 2.39 1.791 0.677

FB > Cooking food 3.66 1.997 0.627

A > Serve as guards/security 3.80 2.002 0.549

A > Helping tourists/guests/passengers in case of emergency 3.92 2.035 0.535

Factor 6: Entertainment 0.896 1.758 2.254%

E > Serve as robot-entertainers/show participants (events) 4.45 1.951 0.758

TP > Serve as robot-entertainers/show participants (theme parks) 4.46 1.930 0.749

H > Entertaining the guests (hotel) 4.32 1.973 0.686

H > Playing games with the guests 4.35 1.985 0.666

H > Dancing with guests 3.24 1.973 0.578

Factor 7: Bookings, payments and documentation 0.890 1.350 1.731%

A > Processing credit card and debit card payments 5.50 1.675 0.772

A > Issuing payment documents (e.g. invoice, receipt) 5.55 1.615 0.771

A > Processing cash payments 5.33 1.708 0.708

A > Issuing travel documents (e.g. voucher, tickets) 5.46 1.634 0.671

A > Booking tourist services (e.g. flight tickets, hotel
accommodation, transfers, rent-a-car, travel insurance, etc.)

5.27 1.745 0.558

Factor 8: First and last impression 0.814 1.151 1.475%

A > Welcoming/greeting a tourist/guest/passenger 4.35 2.042 0.532

A > Accompanying the guest when leaving the
hotel/restaurant/theme park etc.

4.14 1.954 0.531

Total variance extracted 67.666%

Notes: (a) Coding: 1-completely inappropriate, 7-completely appropriate; (b) Extraction method: Principal Component Analysis; (c) Rotation
method: Varimax with Kaiser Normalization. (d) KMO Measure of Sampling Adequacy = 0.978; Bartlett’s Test of Sphericity: v2 = 65173.027,
df = 3003, p = 0.000. (e) Industry abbreviations: A-all travel, tourism and hospitality industries, H-hotels (including Reception, Housekeeping
and Additional services), FB-Hotel > Food and beverages/Restaurants and bars, E-events, RC-rent-a-car, TA-travel agencies and tourist
information centres, TP-theme parks, TS-airports and other transport stations, ABT-airplanes/buses/trains, MG-museums and galleries.
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tourism setting is associated to higher intentions to use the robots. None of the
demographic variables and the tourism experience seem to be connected to robot use
intentions. On the other hand, the personal attitude toward service robots in tourism is
significantly and positively associated to robot use intentions, i.e. respondents with
more positive attitudes were more inclined to use robots.

Table 3. Exploratory factor analysis – use intention

Factor
loading

Cronbach’s
alpha

Eigenvalue Variance
explained

Factor: Use intention 0.932 3.320 83.006%
I intend to use service robots 0.928
I will be willing to recommend that others
use service robots

0.915

I will frequently use service robots 0.903
I will be willing to use service robots 0.898
Total variance extracted 83.006%

Notes: (a) Coding: 1-completely disagree, 7-completely agree; (b) Extraction method: Principal
Component Analysis; (c) Rotation method: Varimax with Kaiser Normalization. (d) KMO
Measure of Sampling Adequacy = 0.862; Bartlett’s Test of Sphericity: v2 = 3979.963, df = 6,
p = 0.000.

Table 4. Regression analysis results (Model 1)

Dependent variable: Use intention
Independent variables

Model 1

Unstandardized
coefficients

Standardized
coefficients

t Collinearity
statistics

B Std.
Error

Beta Tolerance VIF

(Constant) 0.003 0.023 0.135
F1: Information provision 0.344 0.022 0.341 15.281*** 1.000 1.000
F2: Housekeeping 0.206 0.023 0.204 9.139*** 1.000 1.000
F3: Food, beverages and guidance 0.319 0.023 0.312 14.005*** 1.000 1.000
F4: Robot autonomy 0.303 0.023 0.298 13.357*** 1.000 1.000
F5: Personal services 0.230 0.023 0.227 10.192*** 1.000 1.000
F6: Entertainment 0.255 0.023 0.253 11.332*** 1.000 1.000
F7: Bookings, payments and
documentation

0.271 0.023 0.268 12.015*** 1.000 1.000

F8: First and last impression 0.192 0.023 0.189 8.494*** 1.000 1.000
Model summary characteristics

R 0.757 df 8
R2 0.573 N 867
Adjusted R2 0.569 F 144.336***
Standard error of the estimate 0.66541

Notes: Levels of significance: *** p < 0.001
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5 Conclusion

5.1 Contribution

This paper contributed to the body of knowledge by identifying the activities which
(potential) tourists consider as appropriate to be delivered by robots. The factor analysis
showed that these activities can be grouped into eight groups regardless of the travel,
tourism and hospitality industry these activities refer to. Information provision,
housekeeping activities and processing bookings, payments and documents were
considered as most appropriate areas of robot application. Finally, the paper revealed
that the perceived appropriateness of robot application is positively associated to the
robot use intentions as is a generally positive attitude towards the use of robots.

5.2 Managerial Implications

From a managerial perspective, the findings indicate the activities/tasks that customers
perceive as most appropriate for robotisation. These are the activities that would face
the least resistance from customers if/when travel, tourism and hospitality companies

Table 5. Regression analysis results (Model 2)

Dependent variable: Use intention
Independent variables

Model 2

Unstandardized
coefficients

Standardized
coefficients

t Collinearity
statistics

B Std.
Error

Beta Tolerance VIF

(Constant) −1.280 0.127 −10.086***
F1: Information provision 0.234 0.021 0.232 10.906*** 0.880 1.136
F2: Housekeeping 0.142 0.021 0.140 6.820*** 0.936 1.069
F3: Food, beverages and guidance 0.220 0.022 0.215 10.063*** 0.868 1.151
F4: Robot autonomy 0.190 0.022 0.187 8.540*** 0.829 1.206
F5: Personal services 0.152 0.021 0.150 7.175*** 0.909 1.100
F6: Entertainment 0.185 0.021 0.183 8.917*** 0.939 1.065
F7: Bookings, payments and
documentation

0.191 0.021 0.189 9.098*** 0.925 1.081

F8: First and last impression 0.102 0.021 0.100 4.816*** 0.912 1.096
Personal attitude towards robots in
tourism

0.235 0.016 0.388 14.729*** 0.571 1.750

Gender 0.008 0.043 0.004 0.177 0.897 1.114
Age 0.003 0.002 0.034 1.526 0.797 1.255
Education 0.005 0.018 0.007 0.305 0.811 1.233
Tourism experience 0.005 0.008 0.012 0.562 0.907 1.103
Model summary characteristics
R 0.813 df 13
R2 0.661 N 867
Adjusted R2 0.656 F 128.001***
Standard error of the estimate 0.59506

Notes: Levels of significance: *** p < 0.001
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decide to introduce robotic technologies in their service operations. Moreover, the
activities within the groups Information provision, Housekeeping activities, Processing
bookings, payments and documents, Food, beverages and guidance seem to be easiest
to automate because they would step on currently existing technologies [20]. Tourist
companies already use self-service kiosks for provision of information or check-in and
baggage drop-off at airports [20] and moving to mobile interactive robots looks like the
next natural step in automation. In fact, most of the commercial service robots currently
on the market deal with information provision (e.g. in hotels, restaurants, museums)
and delivering items (e.g. for room service in hotels, food/drinks in restaurants).
Although entertainment activities had mostly neutral acceptance, they could serve as a
good way to familiarise tourists with the potential of robots to improve their tourist
experience.

Of course, not all activities that can be automated, should be automated. Companies
need to consider that some customers may not be willing to use robots and may prefer
the ‘high touch’ services of human employees instead of the ‘high tech’ robot-delivered
services [35] as prior studies have shown [32]. This might be the explanation why the
robotisation of personal services (like babysitting and hairdressing) received resistance
by respondents in our survey. Nevertheless, in time, with the wider use of robots by
travel, tourism and hospitality companies and their improved technological charac-
teristics and interaction skill, tourists will become accustomed to robots which could
have a positive influence on their acceptance of robot-delivered services.

5.3 Limitations and Future Research Directions

There are several limitations of this paper. First, although respondents are from 87
countries and territories, half of respondents come from the home countries of the two
co-authors. As this paper is part of an ongoing research project, data collection con-
tinued after the time of writing of the paper (September 2018) through different
channels in order to achieve a much larger and more diverse sample (especially in
terms of country of residence and education of respondents). Second, it should be noted
that the use intentions depend on many other factors besides the attitudes and perceived
appropriateness [33, 34]. The goal of Tables 4 and 5 was not to provide explanation
about the factors that influence robot use intentions, but to assess the relationship
between perceived appropriateness and intentions to use robots. Therefore, findings
need to be viewed in this context only.

Future research may use SEM and shed light to different aspects of people’s atti-
tudes towards robots – acceptance of robots (based on TAM, UTAUT2 or other
models), evaluation of people’s intentions to use service robots and the factors that
influence it, analysis of actual human-robot interaction, assessment of the role of
current work experience (e.g. tourism industry professionals and educators, robotics
professionals and educators) on perceived appropriateness of robot use in a tourism
setting. Research can also focus on the national/cultural differences in people’s attitudes
towards robots in tourism. Finally, research could be expanded into tourism supply and
elaborate on managers’ readiness to use robots as compliments or substitutes of human
employees.
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Abstract. While robots have been used extensively for many years in manu-
facturing, many robots are fairly new arrivals in tourism-related industries. This
paper delves into how the general public and stakeholders in the travel, tourism
and hospitality industries view the incorporation of robots into tourism-related
industries. Based upon a sample of over 1,000 respondents to an international
online survey, it analyses which tasks are deemed as most appropriate for being
delegated to a robot. In addition, it segments the respondents to determine
whether the professions of those responding view the delegation of tasks to
robots differently. The results indicate that in general, the occupation of
respondents did not seem to play a significant role in perceptions of which tasks
are most appropriate for robots in tourism-related industries, although respon-
dents employed in robotics seem to be more receptive towards robots, while
tourism educators – more pessimistic.

Keywords: Service robots � Tourism � Perceived appropriateness
Service automation � Robonomics

1 Introduction

The robot, as a concept, was introduced back in 1920 by Karel Čapek [1], although it
took several decades for industry to respond with the first company to produce a robot,
Unimation, founded in 1956 [2]. While robots continue to enter into our lives in many
different ways [3–5], the introduction of robots into tourism-related industries have
lagged somewhat, relative to many other industries. For example, as early as the 1980s,
automobile manufacturers were investing billions of dollars into robots to automate
many basic tasks in their factories [6]. By comparison, robots have only very recently
started to be used widely in tourism-related industries although they seem to be used
not in many interesting and useful ways [7]. The nature of the workplace and the tasks
to be performed in tourism-related industry have a very different nature than many of
the tasks done in manufacturing, meaning that more sophisticated and varied types of
robots are needed to respond to complicated customer questions and needs. However,
as technology has advanced, tourism-related industries have begun to consider using
robots, reaching a pinnacle with the Henn-na Hotel in Japan opening in 2015 and
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operating using mostly robotic labour (http://www.h-n-h.jp/en/). This raises the
necessity to identify the areas of application of robotic technologies in tourism that will
receive greatest acceptance by tourists. Furthermore, it needs to be acknowledged that
not all users of robotic technologies in tourism come from the same perspective – some
have vested interest in implementing robotics technologies (e.g. the working in robotics
companies) and some may consider robots as competitors in the workplace (employees
in travel, tourism and hospitality companies). Therefore, this paper seeks to answer the
following two important research questions:

RQ1: Which travel, tourism and hospitality activities are considered by tourists as most
appropriate for robotization?

RQ2: Does a respondents’ occupation influence their perceptions about the use of
robots in a tourism setting?

2 Literature Review

Engineering research in the field of service robots for travel, tourism and hospitality has
been quite extensive. Studies deal with service robots in restaurants [8–10] and bars
[11], hotel room service [12], hotel bellboys [13, 14], concierge robot [15], robots for
information provision and guidance at train stations [16, 17] and airports [18], tour
guides in museums [19], mobile robots for surveillance at airports and other public
areas [20], cleaning robots at airports [21], and dancing robots for events [22], among
others. The review of engineering research on tourism/hospitality robot design reveals
that, besides general robotics topics such as robot autonomy, mobility, navigation, and
face/object recognition, researchers focus on robotization of activities related mostly to
providing information to users, delivering items and cleaning. These activities in travel,
tourism and hospitality companies seem easiest to automate – they are routine and
repetitive, do not require much involvement by the human employees who do them
and, in the context of cleaning, human employees prefer not to do them.

In addition to the engineering literature on robot design, there are numerous studies
on people’s attitudes towards robots [see, for example, 23–29], including robots in
travel, tourism and hospitality context [30–33]. However, despite the growing research
in robotics in travel, tourism and hospitality [34–43] only a few papers actually analyse
in details which activities tourists perceive as suitable for robotization. For example,
one recent study [30] evaluates the perceptions of young Russian adults toward the
robotization of various activities in a hotel and finds that the most acceptable for the
customers are the activities related to delivering items to guests’ rooms, provision of
information about the hotel and the destination and processing payments. These results
are further confirmed by [31] using a sample of Iranian tourists, who consider provision
of information, cleaning, taking customer orders, delivering items, and processing
payments as the most appropriate activities for robotization while massages and robotic
guards do not receive much support by respondents.
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Prior studies [23, 25, 26, 28] suggest some elements that influence how a person
perceives the adoption of robots in service industries. The major consensus of the
research is that gender seems to play a role in influencing a person’s perception of the
willingness to use robots, although there is a small minority of researchers that do not
find evidence that gender impacts upon a person’s perception of the use of robots [see,
for example, 24]. There is also evidence that urbanites seem to look more favourably
upon using robots [25, 30]. More importantly, it seems that general attitudes towards
robots in industry conditions a person’s willingness to use robots for particular pur-
poses [27, 30, 31].

What is especially interesting is that there seems to be little or no concern for the
impression of how different stakeholders view robots. While there is a threat that many
less-skilled people will lose their jobs to increased automation of services, the academic
literature does not typically investigate how different groups apart from demographic
segments view the robot in service-based industries. The reason that robots could be
viewed differently could be based upon a class-bias, as robots are most likely to replace
the labour of less-skilled labour. Apart from a Marxist/class-based view upon robots, it
may well also be that different stakeholders (those working in the travel, tourism and
hospitality industries, those working in the robotic industry, and those working in the
hospitality/tourism education sector) view the penetration of increasingly sophisticated
automation into the travel, tourism and hospitality industries differently from others.
Since the phrase “where you stand depends upon where you sit,” was brought to
popularity in the social sciences by [44], the importance of a person’s career upon
conditioning the way she/he views the world has been a major influence upon how
Political Science views political choice. In this analysis, the paper incorporates an
approach that takes this very political view of the incorporation of robots into tourism-
related industries, instead of merely looking at the more obvious and easily measured
demographic characteristics. Thus, the paper delves into how careers may seem to
influence how a person looks upon the tasks that robots will be used for in tourism-
related industries.

3 Methodology

This paper reports some of the initial findings of a global large-scale longitudinal
research project on people’s attitudes towards the use of service robots in travel,
tourism and hospitality. An online questionnaire was used for data collection. The first
version of the questionnaire was checked by six experts in information
technology/robotics in tourism and after their comments were incorporated, a pilot
testing was implemented with 43 respondents to ensure the readability of the ques-
tionnaire and determine the time necessary to complete it. The final version was
translated into 12 languages and distributed via email and social media. The sample
used in this paper consists of the first 1003 responses collected by 7th September 2018.
The sample characteristics from these preliminary data are reported in Table 1.
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The questionnaire included several blocks of questions regarding respondents’
demographic characteristics and their level of agreement with different statements
about their attitudes towards robots and use intentions. One block was dedicated to the
perceived appropriateness (measured with a 7-point scale from 1-completely inap-
propriate to 7-completely appropriate) of the use of robots for implementing various
tasks/activities within the travel, tourism and hospitality industries (hotels, restaurants
and bars, travel agencies and tourist information centres, theme parks, events, museums

Table 1. Sample characteristics

Characteristic Number of
respondents

Percent

Gender Male 439 43.8
Female 564 56.2

Country of
living

USA 281 28.1
Bulgaria 280 28.0
UK 43 4.3
Turkey 29 2.9
Portugal 23 2.3
Russian Federation 19 1.9
India 15 1.5
Spain 15 1.5
France 14 1.4
Brazil 13 1.3
Other (77 countries and territories) 268 26.8

Education High school or less 125 12.5
2 year/Associate degree 66 6.6
Bachelor 283 28.2
Master 313 31.2
Doctorate 216 21.5

Occupation Travel, tourism and hospitality
industry

115 11.5

Tourism/hospitality education 159 15.8
Robotics (education, research,
industry)

22 22.2

Other 701 70.0
Not specified 6 0.5

Age 18–30 466 46.5
31–40 257 25.6
41–50 152 15.2
51–60 79 7.9
61–70 42 4.2
71+ 7 0.7

Total 1003 100.0
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and galleries, rent-a-car, airplanes/buses/trains, airports and other transport stations).
This paper reports the insights gained from the answers to this block of questions.

The analysis of skewness and kurtosis values and their standard errors showed that
respondents’ answers did not have normal distribution. This was further confirmed by
the Kolmogorov-Smirnov and Shapiro-Wilk tests (all p < 0.001). Therefore, the non-
parametric tests Kruskal-Wallis v2 test and Mann-Whitney U-test were used for data
analysis. In particular, Kruskal-Wallis v2 test was used to identify differences between
the four groups of respondents on the basis of their occupation – (1) employment in
travel, tourism and hospitality industry, (2) in tourism/hospitality education, (3) in
robotics (education, research, industry) and (4) other (occupation in another area or
currently unemployed). The Mann-Whitney U-test was adopted to determine the sta-
tistical significance of the difference between the maximum and minimum mean values
for each activity/task of robot application in travel, tourism and hospitality. The Wil-
coxon signed ranks test was used to identify differences in respondents’ answers to
some questions.

4 Results and Discussion

4.1 The General Picture

Table 2 presents the main findings regarding the perceived appropriateness of using
robots for implementing various activities in travel, tourism and hospitality. Due to
space limitations the full results are included in an appendix that is available on this
link: https://bit.ly/2CAc2f5. In regard to the first research question, the activities with
highest acceptance by respondents include Provision of information about
departures/arrivals (m = 5.95), about seat/berth availability (m = 5.88), and about
ticket prices/fees (m = 5.88) at airports and other transport stations, Garbage collection
(m = 5.86), Cleaning the common areas of the hotel/theme park/airport/restaurant etc.
(m = 5.79), Provision of information about the trip/flight/route (m = 5.77) and about
the vehicle (m = 5.76), and Luggage carrying in hotels/airports etc. (m = 5.72).
Activities related to delivering items (e.g. laundry, linen, towels) received high
acceptance as well. The most inappropriate areas for robot application are considered
Babysitting (m = 2.39) Hairdressing (m = 2.98), Dancing with guests (m = 3.24) and
Massages (m = 3.62). It is clear that the services which respondents accept to be
provided by robots relate to provision of information or housekeeping, i.e. those which
respondents were already used to through self-service kiosks (information provision) or
consider as dull, dirty or dangerous (housekeeping). In fact, all activities related to
information provision and housekeeping (e.g. cleaning, laundry, ironing, gardening,
maintenance) across all analysed tourism industries have high mean values (above 5 on
a 7-point scale). At the same time, activities which require the person to subordinate
his/her body to a robot (e.g. massages, babysitting or hairdressing) were not considered
as acceptable. These findings are similar to the results reported in [30] for young
Russian adults and in [31] for Iranian tourists. It is interesting to note that Cooking food
(m = 3.66) was not perceived as an appropriate activity by robots, despite the recent
developments in cooking robots [45, 46].
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Table 2. Perceived appropriateness of robot application in various activities in travel, tourism
and hospitality industries – selected results

Activity Mean values
TI TE R O T

Travel, tourism and hospitality industries in general
Welcoming/greeting a tourist/guest/passenger 4.10 4.12 5.50 4.41 4.35
Accompanying the guest when leaving the
hotel/restaurant/theme park

4.07 3.97 4.77 4.17 4.14

Providing information about facilities of the
hotel/restaurant/theme park/airport/bus station/train
station, etc.

5.76 5.62 5.82 5.60 5.63

Providing information about the destination 5.66 5.46 5.68 5.64 5.61
Booking tourist services (e.g. flight tickets, hotel
accommodation, transfers, rent-a-car, travel
insurance, etc.)

5.00 5.13 5.59 5.34 5.27

Concierge services (e.g. ordering tickets for shows,
taxis)

5.05 5.04 5.55 5.21 5.17

Issuing travel documents (e.g. voucher, tickets) 5.39 5.57 5.41 5.45 5.46
Issuing payment documents (e.g. invoice, receipt) 5.30 5.73 5.27 5.55 5.55
Processing cash payments 5.11 5.43 5.09 5.35 5.33
Processing credit card and debit card payments 5.25 5.62 5.36 5.52 5.50
Luggage carrying in hotels/airports etc. 5.63 5.79 5.59 5.73 5.72
Luggage storage in hotels/airports etc. 5.55 5.91 5.55 5.59 5.63
Garbage collection 5.77 5.89 5.73 5.87 5.86
Cleaning the common areas of the hotel/theme
park/airport/restaurant

5.71 5.95 5.64 5.78 5.79

Providing gardening services 4.94 5.26 5.50 5.09 5.11
Providing repair and maintenance in a facility 4.92 5.18 4.77 5.01 5.02
Serve as guards/security 3.90 4.11 4.82 3.68 3.80
Helping tourists/guests/passengers in case of
emergency

4.00 3.89 4.45 3.90 3.92

Hotel > Reception
Check-in 4.80 4.52 5.48 4.98 4.89
Guiding to the room 4.56 4.39 5.68 5.00 4.87
Check-out 4.88 4.88 5.36 5.21 5.12
Hotel > Housekeeping
Cleaning the room 5.23 5.29 5.55 5.20 5.23
Taking customer orders for laundry 5.42 5.58 5.45 5.52 5.52
Laundry service 5.61 5.85 5.64 5.58 5.63
Ironing service 5.25 5.46 5.23 5.19 5.24
Delivering ready laundry 5.74 5.67 5.55 5.65 5.66
Taking customer orders for new towels, linen, etc. 5.57 5.62 5.55 5.67 5.65
Delivering new towels, linen, etc. 5.63 5.58 5.68 5.58 5.59

(continued)
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Table 2. (continued)

Activity Mean values
TI TE R O T

Hotel > Food and beverages/Restaurants
Taking orders for room service 5.33 5.41 5.73 5.43 5.42
Delivering food and drinks in room service 4.87 5.03 5.45 5.22 5.16
Guiding guests to tables in the restaurant 4.42 4.55 5.27 4.90 4.80
Providing information about the menu 5.12 5.04 5.59 5.15 5.14
Taking orders in the restaurant 4.85 4.79 5.59 4.99 4.96
Cooking food 3.76 3.59 4.59 3.62 3.66
Serving food in the restaurant 4.25 4.21 4.82 4.54 4.46
Making drinks (coffee, tea, cocktails) in the
restaurant/bar

4.48 4.46 5.18 4.51 4.51

Serving drinks in the restaurant/bar 4.14 4.28 4.95 4.49 4.43
Cleaning the table 5.31 5.21 5.52 5.22 5.24
Hotel > Additional services
Massages 3.83 3.37 4.64 3.62 3.62
Playing games with the guests 4.60 4.10 4.95 4.35 4.35
Entertaining the guests 4.31 4.27 5.05 4.31 4.32
Dancing with guests 3.37 2.95 4.41 3.24 3.24
Babysitting 2.81 2.24 3.73 2.31 2.39
Provision of very short 1–2 h workshops to guests
(e.g. on gardening, cooking, painting, astronomy,
etc.)

3.92 3.90 4.91 4.00 3.99

Hairdressing 3.03 2.93 4.09 2.95 2.98
Travel agency/Tourist information centre
Provision of information about the offers (in the
office of the agency/TIC)

5.25 4.96 5.55 5.27 5.22

Robot tour guide in the destination (outside the
office of the agency/TIC)

4.42 4.24 5.00 4.62 4.54

Theme park
Automation of rides 4.96 5.15 5.14 4.64 4.77
Robotic control of the rides 4.74 4.98 4.62 4.41 4.54
Serve as robot-entertainers/show participants 4.32 4.29 5.29 4.49 4.46
Events
Providing information about the event 5.56 5.37 5.59 5.59 5.55
Guiding the participants to their seats 4.81 4.72 5.41 5.10 5.01
Serving food during the event 4.44 4.29 5.05 4.76 4.66
Serving drinks during the event 4.51 4.42 4.95 4.80 4.71
Serve as robot-entertainers/show participants 4.33 4.27 4.95 4.49 4.45
Museums and galleries
Providing information about the exhibits 5.50 5.54 5.67 5.61 5.59
Robot tour guide in the museum/gallery 4.89 4.92 5.43 5.12 5.07

(continued)
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Table 2. (continued)

Activity Mean values
TI TE R O T

Rent-a-car
Self-driving cars 5.03 4.67 5.00 4.51 4.61
Cleaning the vehicles 5.74 5.59 5.55 5.71 5.69
Robotic car key delivery 5.40 5.37 5.32 5.35 5.36
The car is opened and started by access code
received with the booking (no physical key)

5.38 5.39 5.64 5.21 5.27

The car is electric 5.76 5.71 5.45 5.72 5.72
The car goes to a gas station/charging station
automatically when fuel tank/battery is below a
specific limit

5.04 5.06 5.14 4.79 4.87

Airplanes/Buses/Trains
Self-driving planes 3.98 3.78 4.95 3.50 3.64
Self-driving buses 4.39 4.07 5.18 3.93 4.04
Self-driving trains 4.68 4.53 5.41 4.32 4.42
Self-driving vessels (e.g. ships, cruise ships) 4.30 4.05 5.14 3.84 3.96
Check-in (e.g. at airports) 5.37 5.19 5.86 5.44 5.41
Guiding the passenger to the seat 4.95 4.75 5.64 5.15 5.08
Providing information about the vehicle 5.73 5.65 5.76 5.79 5.76
Providing information about the trip/flight/route 5.80 5.72 5.82 5.77 5.77
Providing information about the safety and security
procedures and regulations on board

5.63 5.65 5.64 5.74 5.71

Serving food on board 4.58 4.52 5.27 4.83 4.77
Serving drinks on board 4.72 4.45 5.23 4.81 4.76
Cleaning the vehicle/vessel/aircraft 5.44 5.68 5.57 5.62 5.61
Airports and other transportation stations
Provision of information about departures/arrivals 5.93 5.86 5.82 5.97 5.95
Provision of information about seat/berth
availability

5.85 5.87 5.82 5.89 5.88

Provision of information about ticket prices/fees 5.89 5.86 5.77 5.89 5.88
Provision of information about special legal
regulations, visa formalities, etc.

5.50 5.60 5.36 5.54 5.54

Number of maximum mean values across the 4
groups

6 16 53 7

Number of minimum mean values across the 4
groups

16 35 16 15

Number of minimum and maximum mean values
across the 4 groups

22 51 69 22

Notes 1. Maximum means marked in bold, minimum means marked in italic. 2. Abbreviations:
TI - Travel, tourism and hospitality industry; TE - Tourism and hospitality education;
R - Robotics (research, education, industry); O – Other; T – Total
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One of the most hyped technologies is the autonomous vehicles [47]. Respondents
were more ready to accept self-driving cars (m = 4.61) and trains (m = 4.42), rather
than buses (m = 4.04) or planes (m = 3.64) (all Wilcoxon signed ranks test z-values
are significant at p < 0.001). This means that respondents accept robotic technologies
for transports that have received much media attention like autonomous cars, or they
regularly use such as trains (daily commute with metro, intercity travels) and cars. On
the other hand, the types of transport that usually carry a lot of passengers simulta-
neously, cause a lot of casualties in the rare cases of fatal incidents and require special
skills to drive (like cruise ships and airplanes) received much resistance. With the
technological advances in autonomous cars, trains, vessels and airplanes, and their
improved performance and safety, one could expect that autonomous vehicles would
receive higher acceptance by travellers, probably initially for transportation of goods
and later for passengers.

4.2 Findings by Occupation of Respondents

Results in Table 2 further show that the mean values for the four groups are quite close
to each other and for some activities such as Delivering new towels, linen, etc., the
difference between the maximum mean (5.68 for the robotics-related respondent group)
and the minimum mean (5.58 for the tourism educators group) is as low as 0.10 on a 7-
point scale. In fact, the Kruskal-Wallis v2 test is significant for only 17 out of 80 (or
21.3%) of investigated activities/tasks. This means that in general the occupation of
respondents seems not to influence their perceptions about the directions of robot use in
travel, tourism and hospitality. A closer look, however, reveals a slightly different
picture. The last three rows of Table 2 include the number of maximum, minimum and
extreme mean values across the four analysed groups. For 53 of the activities (66.3%)
respondents involved in robotics (either in research, education or production of robots)
have highest perceived appropriateness of robot use among the four groups. Therefore,
they seem to be the most pro-robotic of the respondents. This is an expected finding
since they have vested interest in robotics (as researchers, educators or
managers/employees in companies producing robots). At the same time tourism and
hospitality educators had minimum mean value for 35 of the activities (44.8%), making
them somewhat more sceptical than the rest of the respondent groups. It is interesting to
note that altogether the travel, tourism and hospitality professionals had more balanced
responses and for only 22 of the activities (27.5%) they had an extreme mean value
(min or max). On the contrary, tourism and hospitality educators had extreme values in
51 (63.8%) of the case, while robotics involved respondents – for 69 (85.3%) activities.
In any case, the difference between the minimum and the maximum mean values for
most activities were very small and the Mann-Whitney U-test was significant for only
18 (22.5%) of them. Therefore, in regard to the second research question one can say
that the occupation of respondents only partially related to their perceptions about the
appropriateness of robot application in travel, tourism and hospitality.
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5 Conclusion

5.1 Contribution

This paper contributed to the body of knowledge by identifying the activities which
(potential) tourists consider as appropriate to be delivered by robots instead of human
employees. In total 80 activities across all travel, tourism and hospitality industries
were evaluated. The results showed that information provision and housekeeping
activities were considered as most appropriate while babysitting, dancing with robots,
and hairdressing were as least preferred by respondents (RQ1). The Kruskal-Wallis v2-
test and the Mann-Whitney U-test showed that the occupation of respondents generally
did not have a significant impact on the perceived appropriateness of robot applications
in various activities in travel, tourism and hospitality industries. However, it was found
that respondents involved in robotics (as researchers, educators or managers/employees
in robot manufacturers) seemed to be slightly more optimistic, while tourism educators
– slightly more pessimistic towards the application of robots in travel, tourism and
hospitality compared to the rest of respondents (RQ2).

5.2 Managerial Implications

From a managerial perspective, our results show which robot-delivered activities in
travel, tourism and hospitality companies customers would welcome. Clearly these
relate to information provision, housekeeping, delivering items, i.e. activities which
tourists are already used to be provided by computers or self-service kiosks (e.g.
information provision), or activities which people usually are not keen to do (e.g.
cleaning, laundry, ironing, maintenance), or do not require much involvement by the
customer (e.g. delivering various items by a robot). Therefore, companies need to focus
on producing robots for these activities (RQ1). Of course, one robot can serve various
needs within a hotel; hence, the same robot can be used for implementing two or more
activities, especially in regard to information provision and delivering items. In fact,
these are the same activities which were in the focus of the commercial service robot
manufacturers (e.g., by Suzhou Pangolin Robot Corp. (http://en.csjbot.com/), Savioke
(http://www.savioke.com/), Softbank Robotics (https://www.softbankrobotics.com),
Maidbot (https://maidbot.com/), or iRobot (https://www.irobot.com). Therefore,
although robotics related respondents to our survey were more optimistic towards the
robotization of travel, tourism and hospitality services (RQ2), their opinions largely
resonated in the frequencies of the other respondent groups and reflected what service
robot manufacturers actually did. At the same time, the low acceptance of robotization
for cooking food would mean that robotised restaurants like Spyce in Boston (https://
www.spyce.com/) may need to have a very targeted marketing campaign to familiarise
their potential customers with the robotic kitchen technology and address customers’
concerns.
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5.3 Limitations and Future Research Directions

The main limitation of this research is the geographic coverage and educational profile
of respondents. Although they come from 87 countries and territories, half of them are
from the home countries of the two co-authors. However, data collection continued
after the time of writing of the paper (September 2018) in order to achieve a much
larger and more diverse sample especially in terms of geographic coverage and edu-
cational profile of respondents.

Future research may focus on the role of gender, national culture, education of
technical expertise of respondents on their acceptance of robots in travel, tourism and
hospitality. Research can adopt the Technology Acceptance Model and its variations
and upgrades to evaluate the factors that influence the adoption of service robots.
Research can be expanded into evaluation of perceived quality of robot-delivered
services. Ultimately, future research can delve into tourism supply and elaborate on
managers’ readiness to use robots as compliments or substitutes of human employees,
the impact of robots on companies’ bottom line, their competitiveness, operations,
services cape, human resource management and other aspects of their activities.
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Abstract. Hotel booking platforms using different approaches to implement
dynamic pricing. Past research was focusing on basic factors of dynamic pricing
like time of the booking, quotas, or length of stay management. Approaches using
new variables for price determination were not considered in research so far. This
research paper is focussing on the advanced dynamic pricing systems of hotel
booking platforms in Europe, which are currently implemented as well as under
development. Applying a case study research approach, the paper reveals a sci-
entific overview about the current status-quo and the upcoming trends of different
dynamic pricing concepts for hotel booking platforms in Europe. First, the
understanding of dynamic pricing and its concepts in Tourism and Hospitality are
clarified – theoretically, practically as well as in terms of customer behaviour.
Following this, new advanced method still under development are investigated.
Therefore, opportunities and challenges are shown up and discussed.

Keywords: Hospitality � Booking platforms � Dynamic pricing
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1 Introduction

A few years ago, booking hotels was quite different compared to nowadays. Travel
agencies and direct distribution by hoteliers and holiday providers managed the largest
part of the revenue stream. However, digitization impacted the hospitality industry
deeply [1]. In two steps the tourism industry was transformed [1]. First, many hotels
created their own homepages to disintermediate travel agencies. Then, booking plat-
forms [2] became an important part of the hospitality industry. For instance, the amount
of bookings and users of online booking platforms in Tourism in Europe increased over
the last years [3]. In Europe, 39% of the hotel bookings in 2017 will be made through
online platforms according to a current study [4]. Platforms are two-sided markets [5,
6] bringing together providers and customers of products and services. Platforms
augment intermediaries by facilitating an end-to-end interaction between the partici-
pants [5, 6]. Contrary to other sectors, the tourism sector is permeated and even
dominated by booking platforms. The often small-sized market participants on the
supply side and their multitude made such a trusted intermediary inevitable to select
and book hotels, especially if the customer is remote from the hospitality service
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provider. Platforms have three important tasks [5, 6]: they shall pull hospitality service
providers and customers to the platform, match them and facilitate interaction between
them. Pricing is the most important part of matching. Due to the perishable nature of
hotel services, dynamic pricing is the preferred approach to match offer with demand
[7]. Dynamic pricing determines the prices of a good or service depending on several
variables [7]. In the beginning, hotel platforms used booking data for dynamic pricing
[8]. However, in practice (e.g., [9]), there is an increasing number of advanced dynamic
pricing approaches that use new variables for price determination not considered in
research so far. Examples for such new variables for dynamic pricing are the channel
and location of the customer. Therefore, this research is looking at this gap and
focusing on the question: “Which advanced dynamic pricing systems are currently
implemented and under development in hotel booking platforms in Europe?”. The goal
of this paper is first, to identify new types of dynamic pricing systems and components
that are implemented or under development by European hotel booking platforms and
secondly, to describe the application of these advanced dynamic pricing approaches.
The paper is organized as follows: in the next section, the related literature of the
research is drawn and a lack of research in this area is emphasized. Consequently, the
research method and data collection to explore this research field is defined. Therefore,
a case study method with major European hotel booking platforms is applied to get real
insights in dynamic pricing systems in this area. Finally, the results are shown, dis-
cussed and mark out links for future research are given.

2 Background

Booking platforms provide value to the customer in manifold ways [2]. First, they
aggregate offers. This creates transparency for the customer about available hospitality
services. Thus, the customer is able to quickly find the hospitality services complying
to the individual needs. Furthermore, booking platforms also aggregate customer
reviews. In this way, they enable and even facilitate the customer to evaluate the
services offered. Even from the suppliers’ point of view platforms are highly advan-
tageous. They are providing services without owning resources [5]. Therefore, plat-
forms turn enterprise architecture inside out [5] and offer new highly flexible options to
place and reorganize the range of services. A peculiarity of the hospitality industry is
that intermediaries were involved rather soon in pricing [1]. Concepts of pricing are
very important in different research areas (e.g., Dodds et al. [10], Hinz et al. [11],
Zeithaml [12]). According to Zeithaml [12] the abstract concept of pricing defines the
customer’s perception of the trade-off between cost and benefit. If the precepted value
is greater or equal to the expenses, customer satisfaction may arise [13]. In literature,
the proposition that customer satisfaction could impact customer loyalty and consec-
utively profitability is often discussed [13, 14]. This link is easily comprehensible due
to the fact that customer loyalty reduces cost for customer acquisition and retention as
well as the price sensitivity of the customers [13]. Customer’s value perception can be
controlled by price perception [15]. Dynamic pricing can provide higher profitability
[16] and can be therefore seen as a part of revenue management [17]. Revenue man-
agement tries to maximize profits by selling services to the most profitable mix of
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customers [16, 18]. Dynamic pricing refers to this aim by means of price discrimination
[11]. This implies that the revenue is enlarged by offering the same service to different
prices [11] and consecutively through the absorption of customers’ surplus in various
patterns. In the hospitality industry the application of a revenue management is par-
ticularly favourable [19] because of specific determinants such as fixed capacity,
fluctuating demand and a perishable/non-stockable services. The hotel and hospitality
sector are quite aware about this for quite some time now and revenue management is
already implemented differently in all day business. This is mentioned in the literature,
too. For instance, based on historical data and demand forecasts optimal decision
support systems try to help hotels to implement a revenue management system in
practice [20]. Furthermore, hotels can increase their revenues by reducing customers’
surplus [21]. Ivanova et al. [22] define hotel revenue management as a constellation of
tools and actions that optimizes net revenues and profit by offers made directly to
customers by the right distribution channel that embrace the right product. Further-
more, these offers are made at the right time with the right communication. Dynamic
pricing selects a price that is reflecting the current level of demand and occupancy [16].
Abrate et al. [17] found, that a large majority of hotels is using some form of dynamic
pricing. According to Melis and Piga [23] dynamic pricing is more often implemented
by four or five-star hotels compared to three or less star hotels and depending of the
culture of the hotel. This stands in line with research of Möhring et al. [24], that small
and medium-sized hotels or hotel chains are currently less able to implement an ana-
lytical based revenue management information system. First considerations for an
optimized, dynamic policy for hotel yield management are made by Badinelli [8]. Guo
et al. [25] found that dynamic pricing based on an appropriate segmentation is
advantageous both for hotels and guests. Furthermore, O’Connor [26] found that
pricing strategies create significant differences depending on the market segment. Cost
aspects are also very important. The implementation of different pricing mechanisms
can increase profits without a huge effort in terms of cost according to a research
project of Bapna et al. [27, 28]. Mechanisms for adapting pricing to market demand
while maximizing revenue are indispensable for the hospitality industry [17] due to the
perishable nature of hospitality services. Rooms have high fixed cost and unsold rooms
have zero salvage value [25]. The impact of hotel price sequences on consumers’
reference prices was investigated by Viglia et al. [29] through a lab and a field
experiment. Unfortunately, there is no deep research about the current use and
development of advanced dynamic pricing in hotel booking platforms in Europe
according to a systematic literature review in leading scientific databases like AiSel,
SpringerLink, ScienceDirect, EBSCOHost, IEEExplore according to general recom-
mendations of Webster and Watson [30] with keywords like “dynamic pricing”,
“booking platform”, “hotel” etc. over the last decades. Hospitality literature lacks
research on advanced dynamic pricing strategies as confirmed by the literature reviews
from Ivanov et al. [31], Abrate et al. [17], and Guillet et al. [15] and already found by
Tso et al. [32]. For instance, Abrate et al. [17] investigate the effects of dynamic pricing
strategies of European hotels, however, they do not identify or analyse the underlying
advanced components. The analysis of popular pricing and price framing techniques
from Mattila and Gao [2] did not identify any research on advanced dynamic pricing
strategies. The research of Schütze [33] investigates the variance of hotel pricing
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strategies within the hotel platform hrs.com. It was found that hotels use dynamic
pricing, pre-fixed constant pricing and pre-fixed mixed pricing. On the other hand,
there is research on traditional dynamic pricing approaches. For example, Azis et al.
[34] developed a mathematical model for dynamic pricing as same as Baker and Collier
[35] and Bayoumie et al. [36]. Besides the scientific literature, also practice reports on
new approaches of dynamic pricing. For instance, the Wall Street Journal [9] describes
that people who use an Apple Computer must spend much more for a hotel room per
night as other costumers with different computer manufacturers. Therefore, in the US
hotel sites use information about the information technology used by the customer for
dynamic pricing. Because of a lack of research about advanced dynamic pricing sys-
tems in hotel booking platforms, an explorative case study research was conducted to
investigate this research gap in the research project aiming to contribute and enlarging
the knowledge in this field. The research method and data collection are described in
detail in the following section.

3 Research Method and Data Collection

Due to the complex research field and the lack of current scientifically research, a case
study research method seems to be the best method to answering the research question.
Case studies are suitable to understand complex phenomena and to get deep and
understandable insights, which are generalizable [37]. Furthermore, case study research
is often applied in research (e.g., [39–39]). An explorative case study research approach
according to general recommendations was implemented [40–41]. To get insights into
the hotel booking platforms via explorative case study research, the management of
different major platforms (regarding the general ranking of hotel booking platforms of
the year 2016) in Europe in 2016, was contacted formal and informal. It was hard to get
real insights in this highly competitive field. Finally, the chance was given to conduct a
case study research in which the management of two major booking platforms in Europe
participated. The data was collected and analysed in the second term of 2016 and 2017.
Here, semi-structured interviews and discussions with the management of the enterprises
were performed. The interviews were structured as follows. First, they started with a
short preamble and the introduction of participants. After, question about the current
pricing approaches used in their booking platform, new or currently under development
approaches as well as up-coming trends were asked. For every question, the participants
had enough time to reveal all their thoughts and even queries were allowed to ensure
correctness of questions and answers. The interviews were conducted via telephone. On
average, every interview lasted approximately one hour. The data was transcribed from
the conversations with the management. The interviewed participants from the man-
agement have a strong background and long working experiences in the observed field.
For instance, the responsible manager from case (1) has more than fourteen years of
business experience in this area and is one of the regional directors of the observed
booking platform. The responsible manager of platform (2) in this case is a regional sales
leader of the observed booking platform with more than a decade industrial background.
Furthermore, observations of the booking platform (e.g., evaluations through real
booking transactions) and secondary data from documentations and presentations were
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collected to avoid biases and misinterpretations of real phenomena. Therefore, different
methods and data sources were used to produce a more comprehensive set of findings.
The qualitative data was analysed with different coding techniques like open and
selective coding following the guidelines recommended by Glaser and Strauss [42]. The
analytical process of the qualitative data was supported by standard software tools for
qualitative analysis recommended in literature. Aiming to avoid personal biases and
misinterpretations, different coders were used. In fact, two different researchers run the
first steps of the analytical coding processes independently from each other and discuss
later on the results as well as work further on the analytical process. Furthermore, to
avoid any acknowledging biases [43] each step was reflected regarding for example past
experiences, blind spots, and discussed with a third researcher. A compromised case
description can be found in the following: The two researched platforms are major
platforms in Europe. According to market researchers, the two platforms can be found at
the top of the used booking platforms in Europe over the last years. The platforms are
operating all their services in the European Union (EU) as well as in Switzerland.
Furthermore, there are also services that are operated outside the EU, but these were not
observed in this case study. The headquarter of the platform 1) is in Switzerland, for 2) it
is in Germany. Both platforms have a few thousand employees. The platforms wish to
remain anonym, because of the highly competitive environment. The annual turnover of
the platforms is in the three to four-digit million Euro range. Customers can use the
platform via internet browser (mobile/desktop version) and app (iOS, Android, Win-
dowsPhone). The apps are used by more than 20 million devices worldwide. However,
most bookings are made through the desktop computer via a website.

4 Results

After analysing the collected data with regards to the defined methods and recom-
mendations of the literature, the results summarized in Fig. 1 and described detailed in
the following were got. The components of the dynamic pricing system that are under
development are marked as dashed areas in Fig. 1.

Fig. 1. Dynamic pricing systems at european hotel booking platforms
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The dynamic pricing system of online booking platforms consists of interfaces to
the customer as well as to the hotels and travel agencies. The main components of the
dynamic pricing system are the traditional pricing systems adapted by four newer up-
coming advanced components that are implemented or under development. The major
booking platforms in the case study clearly state that until now the prices in the
European market are not made with regards to personal information such as the used
operating system, customer’s search behaviour, etc. This stands in contrast to formerly
conducted observations for different US platforms and hotel chains (e.g., [9]). One of
the interviewed experts of case 2 argues, that the platform is querying different hotels
and booking partners without transferring customer’s personal data off to them:

This is not possible for us. Prices are defined by our hotel partners. They fix the price for the
room, the category and even for the day dynamically.

The booking platform uses personal information only for showing cross-selling
potentials or to propose similar hotels at other destinations. For instance, if the customer
always selects 4-star hotels with free breakfast, W-LAN access and SPA, the platform
will propose the customer primarily similar hotels for future bookings. The pricing data
is exchanged from the hotel or (online) travel agency via different standardized data
formats like XML and booking information systems such as Amadeus. Furthermore,
smaller hotels and hotel chains are enabled to change easily the available rooms and rates
manually via an interface at the website of the hotel booking platform. The realization of
a real dynamic pricing strategy is only possible if they connect their booking system
automatically with the online booking platform. One of the experts of the booking
platform of case 1 argues about the complexity of the interfaces in the following quote:

At the moment, a user entering our platform hundreds of interfaces will be scanned. […]
However, we scan these interfaces, not the users themselves.

This argument also underlines, that no personal data of the customer is transferred
to the booking portal before the booking is finally confirmed. The dynamic price
adjustment at the observed European hotel booking platforms is implemented with
regards to different variable aspects. These include besides the different provided prices
for the platform at different times based on the individual service request (e.g., time,
room type, number of persons, length of stay) and also yield agreements with the hotel
or travel agency. Furthermore, there are influences referring to different promotional
campaigns. These promotional campaigns can induce misleading prices. One of the
managers of case 2 comment on this subject as follows:

I am really not sure about whether the promotion was implemented properly. It might be also
conceivable that it was just forgotten.

The phenomena of different prices between booking platforms and hotel websites
are described by the expert of case 2 mostly as a data exchange problem:

They are not able to maintain tidily the databases of 5–6 portals. Therefore, you need a quite
good technical know-how and your interfaces should be implemented remarkably good.

This factor also highlights the complexity especially if different information sys-
tems are used simultaneously and underlined the need for a professional integration.
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Furthermore, the platforms are concerned about the customer satisfaction. A critical
situation could occur if the customer noticed different prices for the same service at the
same time. The managers in the cases further mentioned the barriers of data protection
and the related challenge of using all personal data for calculating and displaying
individual prices. Especially in the European Union [44], this aspect is quite important
and challenging, because strict and customer-friendly data protection inhibit the use of
personal information for dynamic pricing. Besides, the traditional dynamic pricing
realizations [19] based on e.g. time, room type, quotas, overbooking, amount of per-
sons or length of stay, the platforms implemented and worked on different advanced
dynamic pricing components in Europe. The collected empirical data show four further
different advanced components for dynamic pricing systems: channel-based Dynamic
Pricing, location-based Dynamic Pricing, Dynamic Pricing of components and the
reacting to new rebooking competitors. Whereas Channel-based Dynamic Pricing and
location-based Dynamic Pricing are already approved and successfully implemented;
Dynamic Pricing of components and the reacting to new rebooking competitors are still
in the early stages of development.

4.1 Channel-Based Dynamic Pricing

In the interviews and related data, conducted in the research, revealed that in every
single channel the configuration of the dynamic pricing strategy is different. For
instance, the expert of the booking platform of case 1 argues that mobile sites show
different prices compared to the website shown on normal desktop computers:

The search via mobile devices and the online search differ in price.

This statement was also confirmed by the expert of the second case. He described
the same design for the implementation of the pricing system as follows:

It might be the case that you will get a better price using an app on a mobile device instead of a
desktop computer.

This fact could be explained by changes in customer behaviour and the adjustment
of the yield strategies. Now, the use of mobile applications (e.g. apps) is stimulated
with lower prices to change customer behaviour. Current research [45] suggests that
mobile shopping can increase the amount of purchases and can also increase the
revenues. These results stand in line with the viewpoint of the experts. They also
commented that customers would take booking decisions on mobile devices faster,
without many price and platform comparisons. Furthermore, customers’ willingness to
this kind of application in tourism is given [46]. In terms of a changed customer
behaviour, this refers to the adaption level theory [47] in combination with the prospect
theory [48]. Both are well-known and proved theories which were already applied for
dynamic pricing (e.g., [49]). In accordance with adaption level theory [47] customers
have individual internal reference prices for services (e.g. price for a hotel room) built
by former price experiences. When booking a room, they use this reference price to
estimate the price for the current booking situation. Furthermore, customers want to
avoid that they pay too much for a service. This fact refers to the prospect theory [48]
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and is also known as loss aversion. That implies that if the price is below the internal
price level, the customer perceives a gain, because from the customer’s viewpoint a
loss is excluded (here: paying too much for the service) and vice versa. In example, if
the price for a room on the mobile site of the platform is lower than expected, cus-
tomers will respond favourable because of the perceived gain and will fix the booking.
Even the collected data showed evidence for this solution.

4.2 Location-Based Dynamic Pricing

The same hotel room at the same time could have different prices conditioned by a
country-specific website of the booking platform. For instance, the price for the hotel
for a customer from Austria could be much more expensive than for a customer from
Czech Republic. The dynamic pricing systems of both observed cases implement this
kind of geographical pricing [50] depending on diverse entry websites for different
countries with several top-level domains. In general, geographical pricing offers dif-
ferent prices for an identical service to a customer regarding the determined country.
This puts the supplier in a position to maximize profits in accordance with the country-
specific wage level as well as the connected willingness-to-pay [51]. The following
quote from a manager of the booking platform of case 1 point out the phenomenon of
different prices at different countries very well:

It depends on the used country-specific platform. Probably the customer would get different
prices.

Additionally, empirical observations during the research in 2016 and 2017 were
conducted to prove this interesting aspect affirmed this insight significantly. Depending
on the different country-specific websites the same booking platform offered different
prices for the same service. The average reference price a customer perceives for a
service differs from country to country (e.g., [52]). Therefore, if the platform defines
the right price for different regions regarding this expected price, the customer will
respond favourable to the given offer on the platform and will book the sought service
there (e.g. hotel room). This behaviour is again in agreement with the adaption level
theory [47] and the prospect theory [48]. In a nutshell: If the price for a service is much
more expensive than expected or even not affordable for the citizens of a certain
country, the platform will be rejected to maintain the internal levels. In the investigated
cases this phenomenon was also mentioned as a reason for the implementation of these
aspects in terms of dynamic pricing.

4.3 Dynamic Pricing of Components

The investigated cases in the research showed, that the enterprises in the Tourism sector
work currently on the realization of effective dynamic pricing for different service
components. In general, the components can be sold as bundle of services like hotel
room including breakfast and spa entry or the components can be offered as all in all
individual service [53, 54]. Now, the different (further) components of a hotel service
are offered at a predetermined (static) price or only a weak price differentiation
regarding the point of booking is made (e.g., early bird fares). One expert of case 1
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show that the pricing of the components will be more dynamic in the future and explain
this development by taking the example of the airline industry:

In the aviation industry, this aspect is well established. At the airport, it is much more expensive
to check in one’s luggage than before. [..] Absolutely, this will be more dynamic in the future.

This statement is in line with the found results in case 2. This booking platform is
working on the same idea to design a dynamic pricing for single service components.
A manager from case 2 agreed with the opinion given above as follows:

Soon, pricing components will be more dynamic.

That implies that due to the current booking commons and customer behaviour the
dynamic pricing in this field will grow. For instance, contrarily to the present mainly
static price, different services such as wellness, dinner or breakfast packages will be
priced more dynamical. In this context, it is very interesting to observe customers’
response to this modification. According to adaption level theory [47] and prospect
theory [55], the customer will book the additional components, if the price is below
their internal price level built on former experiences. If the price is higher, the customer
will not book the additional components anymore. This would be a quite unfavourable
situation for the suppliers because the loss customer experience, in that case, is more
unpleasant and larger than the possible benefit could be at all. Therefore, the booking
platforms must weigh and balance this measurement critically to avoid damaging
customers’ satisfaction. However, the dynamic pricing of this component is still under
development and in the early stages. Therefore, no empirical insights are gained, but
there is already work on prospective studies together with the platforms which already
participated in the researches.

4.4 Reacting to New Rebooking Competitors

The analysis of the data revealed a further new aspect which will have an impact on the
dynamic pricing for hotel rooms via online booking platforms in Europe. New com-
petitors with different business models will change the market situation again and
especially the established enterprises must meet this challenge. To be more precisely,
enterprises like Dreamcheaper.com take advantage of the free-of-charge cancellation
agreement many hotels offer. Therefore, these new market players allow the customer
to rebook hotel rooms for a cheaper fee. Such new services can trigger new ways of
dynamic pricing because new and different rebooking strategies arise. One manager in
the study of case 2 argues about the dynamic of this rebooking feature like following:

Rebooking features enhance the dynamic in this market.

Current research shows that customers using such customer-friendly solutions to
save cost for booking a hotel room [56]. Therefore, the booking platforms should be
aware of the new competitors, because they decrease the revenues of the hotels and the
booking platforms as well. These new competitors utilize the adaption level theory [47]
and prospect theory [48] to evoke favourable consumer behaviour. Therefore, they
enlarge the perceived gain of the customer by rebooking the room for a lower price.
The observed platforms are aware of this challenge and plan to scan these competitors
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and will implement different new ways for customer retention, discounts, and new
kinds of cancellation agreements. Currently, further studies in this interesting area for
future research are developed.

5 Conclusion, Discussion and Future Research

Dynamic pricing is a challenge for hotel booking platforms. The lack of research in this
field requires a first qualitative explorative research approach to prepare future studies.
The research shows different insights into the current status-quo and the up-coming
trends in advanced dynamic pricing systems. In contrast to the findings in practical
reports from the US [9] the observed two major platforms in Europe do not implement
a dynamic pricing approach based on customers personal information (e.g. used
operating system) [9]. Besides the traditional dynamic pricing factors such as dates,
length of stay or quotas [19] the platforms use currently Channel-based and Location-
based Dynamic Pricing and work on new approaches to realize a Dynamic Pricing of
components. Furthermore, they have a look on new rebooking competitors (e.g.,
Dreamcheaper.com), which increase the dynamic in this market. This research con-
tributes to the current literature by enlarging the knowledge in terms of new approaches
in the design of dynamic pricing systems for hotel booking platforms in Europe. The
understanding about how data is currently collected and how personal information is
used by platforms is clarified. In accordance with the empirical data, general ideas of
location-based price differentiation are implemented by means of user’s access by
country specific domains. In addition, platforms trying to transfer customers to use a
mobile device for booking with the aim to gather the advantage will book rooms there
faster without intensive comparison. The study also looked ahead and pointed out
which approaches are currently under development. Additionally, it was tried to predict
costumer booking behaviour by transfer the psychological approaches of the adaption
level theory [47] and the prospect theory [48] to the findings to ensure whether the
components of the dynamic pricing system could really work as expected. The research
also contributes to the belongings of practice and management in several ways. They
can benefit in terms of a better understanding of the status-quo, the arising develop-
ments of dynamic pricing and the knowledge why some prices phenomena may occur.
The empirical findings implicate, that the integration of hotels, travel agencies and
platforms are not always implemented as well as it could be. Therefore, (unwanted)
different prices arise. Different prices can decrease revenues, by destroying customer
satisfaction, customer loyalty as well the brand image [14, 53]. New rebooking com-
petitors [56] should be observed and changes in the pricing and booking systems are
needed in the future to stay competitive. Limitations can be found in the two major
European booking platform cases and the use of a qualitative research approach (e.g.,
interpretation biases). Nevertheless, this research approach as well as sample size is
often applied in research (e.g., [38]). Future research projects can benefit from these
findings by using them as a foundation for a deeper and more concrete investigation of
components of a dynamic pricing system. Additionally, future research could go deeper
into the different phenomena’s and parts of dynamic pricing in European hotel booking
platforms of the identified dynamic pricing components (e.g., with experiments,
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observations). Further quantitative studies (e.g., experiments) will be conducted to
prove the findings influence and importance statistically and make them more gener-
alizable. Furthermore, future research should enlarge the cases and compare it with the
current research results. Also, the comparison of different dynamic pricing strategies of
different platforms in different countries or the observation of the effects arising with
the new rebooking competitors as well as investigating personalized pricing approaches
at hotel websites are interesting points for future research. Even, further case studies of
the new competitors and the investigation of their strategies might be interesting to find
maybe possible starting points to integrate them into the revenue management.
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Abstract. The link between information privacy concerns and privacy beha-
viours has been a focus of extensive investigation in various disciplines.
However, little attention has been devoted to this issue in the tourism literature.
Spurred by technological development and shaped by tourism-related environ-
ments, emerging privacy issues call for comprehensive yet context-specific
studies to ensure tourists are making beneficial privacy choices. This paper first
presents a comprehensive review of state-of-the-art research on privacy concerns
and behaviours. Then, it suggests a list of overarching research priorities,
merging social and technical aspects of privacy protection approaches as they
apply to tourism. The priorities include research to measure tourists’ privacy
concerns, explore specific biases in tourists’ privacy decisions, experiment with
privacy nudges, and explore how to integrate privacy nudges in system design.
Thus, this paper contributes to guiding the direction of future research on pri-
vacy protection in tourism.

Keywords: Privacy concern � Personal data � Information disclosure
Privacy paradox � Nudges

1 Emerging Issues

Tourism is information intensive [1, 2]. Tourists need to process a significant amount of
information to make various decisions along their journey from pre-trip planning to in-
destination experiences to post-trip evaluation and experience sharing. Correspond-
ingly, tourists are often required to give up personal information in exchange for
services to enable (e.g., booking process, visa application) and enhance (e.g., access to
discounts) their travel experiences. As an illustration, overwhelmed with the large
number and variety of points-of-interest (POIs) in a destination, some tourists will
resort to using recommender systems (RSs) to make informed decisions [3]. Various
RSs have been developed to suggest POIs, tourist services, user-generated content and
social networking services, routes and tours, and personalised multiple-day tour
planning [4]. In order to deliver relevant recommendations, these RSs collect and
process sensitive data about users, such as their locations, interests, mobility
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requirements, previous visits, etc., sometimes without tourists being fully aware of it.
While getting personalised recommendations is found in prior research to lead to
positive responses, including higher willingness to disclose personal information, it can
also lead to negative responses due to higher level of privacy concerns; generating the
so-called personalisation–privacy paradox [5].

Indeed, the link between privacy concerns and disclosure of personal information
has been a focus of investigation in various disciplines [6–8]. Its application in the
tourism context requires a critical perspective due to several existing and emerging
issues that may contribute to less awareness of privacy threats and greater vulnerability
to violations [9, 10]. First, information technologies develop fast and travel and
tourism tend to be among the first industries to embrace them [2]. While tourists have
an option to skip the use of emerging technologies such as mobile payment while
travelling, some other technologies are much harder or impossible to avoid. An
example is the use of automated check-in kiosks collecting biometric information at an
airport gate. Additionally, destinations increasingly use real-time surveillance system
for safety and security purposes, to protect tourists and residents from crimes. Tourists
may not be aware of the range of privacy and security threats that come with these
technologies. Furthermore, recent breakthroughs in Artificial Intelligence (AI) have
allowed tourists to rely on automated systems such as an intelligent personal assistant, a
system that is capable of learning the interests and behaviour of the user and respond
accordingly [11]. This potentially raises new layers of privacy concerns.

Second, being in an unfamiliar environment, tourists may be easily persuaded to
disclose personal information due to an inflated sense of urgency to obtain information
and/or services [9]. This applies when information is considered time-critical, as
tourists try to maximise activities within the limited length of stay. For the same reason,
tourists may feel more at ease when sharing information with organisations or indi-
viduals they do not expect to interact extensively (or at all) anymore after the
trip. Third, tourists’ relationships with service providers and thus services
rendered/used are typically short-lived and variety-seeking tourists are seldom loyal
customers [10]. This will limit trust building, which may affect privacy decisions.
Fourth, due to the prevalence of online social networks (OSNs) among Internet users,
many travellers would like to share their travel experience including pictures and
videos with friends and the public, both during and after the trip. Many of them
consider this an important part of their overall travel experience, so have a tendency to
overshare. Note that such information sharing activities often involve sharing infor-
mation of other people (e.g., family members and friends travelling together or being
visited). Last, with the prevalent use of peer-to-peer (P2P) platforms such as Airbnb
and Uber where trust mechanism is built upon reciprocal reviews, sensitive personal
information revealed privately during offline guest–host interactions may reach the
public sphere or a scope wider than expected by way of online reviews. This implies
the risks from compounded physical and informational privacy [12].

These emerging issues call for comprehensive studies to better understand the ever
more complex information privacy decision making for tourists. Importantly, as pri-
vacy failures can impact not only the travel industry and tourism destinations, but also a
wider society, efforts to bring about desired privacy behaviours from tourists are
critical. To that end, this paper aims to review the state-of-the-art research on the topic
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of information privacy from various disciplinary perspectives and, based on emerging
issues in tourism, recommend areas of research priorities to ensure tourists are making
more informed choices when it comes to disclosing personal information related to
their travels.

2 State-of-the-Art

Westin [13] defined privacy as “…the claim of individuals, groups, or institutions to
determine for themselves when, how, and to what extent information about them is
communicated to others” (p.7). Subsequent research conceptualised privacy as a right
or an ability to control how information about self is collected, retained and/or
maintained, used and communicated, disclosed or shared [14]. More specifically, the
definitional approach is classified to privacy into value-based (privacy as a human right
integral to society’s moral value system) or cognate-based (privacy is related to indi-
vidual’s mind, perceptions, and cognition rather than to an absolute moral value) [15].
The first approach defined privacy as a right and as a commodity (economic subject),
while the latter defined privacy as a state (of limited access to information) and as
(ability to) control information [15]. These definitions influence how privacy is mea-
sured in empirical research.

While research on information privacy in the context of tourism is extremely
limited, the topic, especially pertaining to behaviour in online environments, has been
extensively investigated in behaviour economics, decision science, and information
systems disciplines. As suggested in a number of systematic review and meta-analytic
studies [6–8, 15–18], research on privacy has focused on individuals’ privacy beha-
viours, specifically investigating perceived privacy concerns and its antecedents and
consequences, cognitive and behavioural biases influencing privacy decisions,
including the concept of privacy paradox, and nudge strategies for positive behaviour
intervention.

2.1 Perceived Privacy Concerns

Privacy concerns, which refer to individuals’ beliefs about the risks and potential
negative consequences associated with disclosing personal information [6, 19], are
considered a measurable proxy for privacy [15]. In essence, consumers who are
worried about information privacy would take protective actions to reduce these per-
ceived risks, which will generate significant impacts on service providers. Therefore,
studies have been dedicated to theorising privacy concerns and finding empirical
support for behavioural models linking privacy concerns and privacy management [8,
18], also termed the macro model of APCO (Antecedents ! Privacy Con-
cerns ! Outcomes) to assess privacy at an individual level [15].

Theories of Privacy Concerns. Li [18] presents a comprehensive analysis of the
theoretical landscape underlying information privacy concerns. To explain what leads
to privacy concerns, research refers to Agency Theory [20] and Social Contract Theory
[21], which elucidate how privacy concerns exist due to incomplete information and
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providers’ opportunistic behaviour regarding customer information. The consequences
of privacy concerns are generally explained with Theory of Reasoned Action
(TRA) [22] and Theory of Planned Behaviour (TPB) [23], which describe how privacy
concerns can manifest in attitude toward privacy, intention, and information disclosure
behaviour. Other systematic reviews have also been devoted to the relationship
between different consequences of privacy concerns [7, 17], specifically on the (in-
formation) Privacy Paradox [24–26], which refers to the dichotomy of privacy attitude
and actual behaviour.

The Privacy Calculus Theory [27, 28] plays a central role in explicating the trade-
offs (benefits vs. risks) consumers consider when deciding to disclose personal infor-
mation. Three various forms of privacy calculus were also considered in previous
research: Utility Maximisation Theory [29], Expectancy Theory of Motivation [30],
and Expectancy-Value Theory [22]. The discussions regarding risks and benefits of
information disclosure also dominated the literature on Privacy Paradox [7, 17], with a
multitude of theories used to elucidate risk–benefit calculation in privacy decisions as
guided by rationality (e.g., Rational Choice Theory of Human Behaviour [31],
Resource Exchange Theory [32, 33]), biases in risk–benefit assessment (e.g., Theory of
Bounded Rationality [34], Uses and Gratification Theory [35, 36], Prospect Theory
[37]), and failure to perceive risks associated with privacy decisions (e.g., Theory of
Incomplete Information [38]). Biases associated with privacy decisions, including
heuristics, will be discussed in the next section.

Finally, to explain factors influencing privacy concerns, such as institutional and
individual factors, different theories were used in previous research, including Procedural
Fairness Theory (27), Protection Motivation Theory [39], and Social Cognitive Theory
[40, 41]. Li [18] suggests the mediating role of protection-motivation in the impacts of
institutional and individual factors on perceived privacy concerns and proposes a new
RiskCalculus Theory, referring to the trade-off between perceived risks and the efficacy to
cope with these risks, which together with the privacy calculus form the Dual-Calculus
model determining individuals’ intention to disclose personal information.

Measures of Privacy Concerns. Notable frameworks to assess individuals’ concerns
for privacy include Global Information Privacy Concerns (GPIC), Concerns for
Information Privacy (CFIP) [42], and Internet Users’ Information Privacy Concerns
(IUIPC) scales [43]. GPIC is a unidimensional scale measuring privacy concerns in
general, while CFIP delves into specific dimensions of individual’s privacy concerns,
mainly focusing on organisations’ responsibilities for the proper handling of customer
information. CFIP consists of four dimensions: the collection of personal information,
unauthorised secondary use of personal information, improper access to personal
information, and errors in storing of personal information. The purpose of IUIPC is to
reflect internet users’ concerns, focusing on perceptions of fairness and justice in the
context of information privacy in online environments [43]. It has three factors: col-
lection (whether the exchange of personal information is equitable), control (whether
users have control over the data), and awareness (whether users are adequately
informed about the use of the data). Various privacy research has adopted the afore-
mentioned scales, adapted them to specific research contexts, or refined the scales with
additional dimensions, such as technological, socio-cultural, and legal aspects of
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privacy concerns [12, 44, 45]. Research calls for refining the privacy concerns con-
struct by incorporating various facets of information privacy and test the construct
validity in different contexts [8], including tourism.

Antecedents of Privacy Concerns. In general, individuals’ concerns of information
privacy depend on a number of factors. Antecedents evaluated in empirical research on
privacy are summarised in [8, 15]. Reviewing privacy research in the marketing
domain, [45] categorised these factors into consumer determinants (psychology of
privacy), which are affected by privacy in society factors. They include:

• Individual factors: demographic differences, personality differences, privacy expe-
riences, privacy awareness and knowledge, psychological and socio-psychological
factors (including dispositions to heuristics, which will be discussed in subsequent
section), self-efficacy, etc.

• Social-relational factors: the influence of important others (social norms/subjective
norms).

• Organisational factors: awareness of improper handling of personal data by
organisations and organisational communication of privacy.

• Macro-environmental factors: ethical framework, global variation (cross-cultural
preferences, cross-national regulatory variation and effects), and legal and policy
implications (privacy failure intervention).

• Information contingencies: types and sensitivity of information (personally identi-
fiable information, medical records, financial information, biometric templates, etc.).

Previous research calls for exploration for additional antecedent factors to privacy
concerns [8], especially as they relate to risks associated with various contexts.

Outcomes of Privacy Concerns. As an independent variable, privacy concerns are
linked to behavioural responses [15]. In marketing research, a range of outcomes at the
individual level include purchase intent, willingness to disclose information, click-
through (in online environments), falsifying information, negative word-of-mouth, and
switching behaviour [45]. In general, consequences of privacy concerns are analysed
from TRA and TPB perspectives, which can be categorised into [8]:

• Personal beliefs: trusting beliefs, risk and uncertainty beliefs, etc.
• Attitude: conceptualised as a direct result of beliefs, it refers to attitude toward

information disclosure.
• Behavioural intention: intention to share, to adopt, to take protective actions, etc.
• Actual behaviour: transactional behaviours (e.g., information disclosure) and pro-

tective behaviours (e.g., refusal to provide information, removal of information,
negative word-of-mouth, information fabrication) [46, 47].

While the conceptualised link between attitude, intention, and behaviour has been
validated, behaviour research also found discrepancies between attitude, intention and
actual behaviour [47], as captured in the concept of privacy paradox [7, 17, 26]. This
remains an important research area. The following subsection will touch upon the
limitations faced by consumers when making decisions to disclose personal informa-
tion, which provide some explanation to some of the inconsistencies in consumers’
privacy behaviour.
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2.2 Cognitive and Behavioural Biases in Privacy Decisions

Early research on privacy behaviour based its assumption on rational model of
decision-making, assuming that people make rational deliberation comparing risks and
benefits of information disclosure [28, 42]. However, privacy behaviours are complex
and nuanced; they are also made based on heuristics, affects, and emotions [16, 17].
Based on a comprehensive review of research in behavioural decision research,
behavioural economics, and experimental psychology, three hurdles that consumers
face when making privacy decisions, preventing them from making rational choices,
were suggested [16]. First, technologies and threats constantly evolve, so users are left
with incomplete and asymmetric information. Data holders (e.g., service providers)
usually have more information regarding the purposes and conditions of future use of
personal data, compared to consumers. Second, consumers have limited mental
resources to evaluate all possible consequences of their behaviour (i.e., bounded
rationality), leading them to lean on heuristics. Third, privacy decisions are prone to be
affected by cognitive and behavioural biases.

Some of the psychological biases found in previous research to influence privacy
and security decisions are [7, 16, 17]:

• Anchoring: consumers may be affected by what others do when deciding to disclose
personal information, regardless of the consequences that it may entail.

• Loss aversion: people report high privacy concerns about companies gathering their
personal information (loss), but refuse to pay for privacy protection.

• Framing effect: consumers may find a privacy policy more desirable when framed
as more protective compared to a reference point (e.g., a competitor’s privacy
notice), thus affecting their willingness to share personal information.

• Hyperbolic discounting or immediate gratification bias: consumers may choose an
option with immediate gain in choices involving inter-temporal trade-offs, such as
access to desired services (immediate benefit) vs. privacy costs that may be incurred
months later (risk diffusion).

• Optimism bias and overconfidence: consumers may be overconfident in their
assessment of privacy or security risks.

• Post-completion errors: consumers omitting secondary tasks (e.g., logging out of a
shared computer) after completing a primary task (e.g., booking a tour), leading to
privacy and security risks.

• Status quo bias: people have an affinity for default choices, such as the default
configurations of privacy tools without actually reviewing the settings.

• Habit: habitual use of technologies spills over to other consumption situations.
• Indeterminacy (from quantum theory): consumers may alter their preferences

indeterminately, at the time an actual decision is made.

Users are often unaware of these biases and tend to be influenced by the same
biases as they make similar decisions. This signifies the need for behavioural inter-
ventions to avoid negative consequences of poor privacy-related decisions.
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2.3 Nudges for Privacy

In light of the limitations facing consumers when making privacy decisions, researchers
have attempted to identify approaches to balancing information disclosure and pro-
tection of personal data in ways that optimise consumers’ overall welfare and minimise
losses such as regrettable disclosure. Previous research uses soft paternalistic inter-
vention approaches (or nudges) [48, 49], applying lessons from behavioural research to
design policies, systems, and choice architectures to nudge users toward more bene-
ficial choices [16, 50]. Six interrelated nudging dimensions were proposed [16] to
mitigate (or exploit) the aforementioned limitations in privacy decisions, which
include:

• Nudging with information: reducing information asymmetries and providing a
realistic perspective of risks via education (prior to decision) and feedback (after
decision). For example, presenting privacy settings in a concise and readable
manner (e.g., “everyone can see this photo.”) will improve user’s understanding of
privacy risks and result in responsible data sharing behaviour.

• Nudging with presentation: providing necessary contextual cues in the user inter-
face to reduce cognitive load and convey the appropriate level of risk through
framing and structure (e.g., increasing saliency or exaggerating privacy risk).

• Nudging with defaults: reduce user effort by configuring the system according to
users’ expectations, such as defaults for opting-in or opting-out consent.

• Nudging with incentives: motivating users to behave according to their stated
preferences through rewards and punishments. These also include non-financial
rewards and punishments such as social support and peer pressure. Another
example is nudging away from risky behaviour by making it more difficult to share
information (e.g., by multiple confirmation).

• Facilitating reversibility and error resiliency: limiting the impact of mistakes by
designing systems that ease error correction, through forced actions or automated
completion and reversibility (e.g., deleting regrettable posts, comments, or tweets
that reveal too much information).

• Timing of nudges: defining the right moment to nudge.

Further, a question has been raised [16] how far nudging should go in influencing
user behaviour, especially in situations where right or wrong decisions are not entirely
clear. This calls for further studies pertaining to implementation of nudges, including
the ethical and legal aspects of it (i.e., liability issues arising from consumers following
nudges that are later proven illegal). Additionally, there may be no one-size-fits-all
approach to nudging for privacy. Thus, identifying most effective nudges for different
population and privacy contexts is a critical research area.

3 Research Priorities

Extensive research on information privacy has been done in various disciplines. Yet,
these call for further studies to continue the research tradition in this area, to refine the
measurements of privacy, and to explore the dynamics of individuals’ privacy
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management and behaviours in various contexts. Taking the context of tourism, it is
critical that future research will not be a mere attempt to test whether existing theories
and models are applicable to tourists and tourism, but instead enrich the literature by
refining the conceptualisation of privacy and exploring new factors that contribute to
the better understanding of general and situational privacy behaviour. Therefore, a set
of research priorities is presented in the following, taking into consideration emerging
issues and the state-of-the-art, to guide future research on this topic (see Fig. 1).

3.1 Measuring Privacy Concerns in Tourism

In order to assess privacy concerns in the context of tourism, it is necessary to refine
existing privacy concerns construct by incorporating different facets of information
privacy, integrating potential compounding privacy concerns from online and offline
(i.e., cyber-physical) environments, and validate the constructs with diverse population
of tourists. Furthermore, future research needs to focus on identifying specific ante-
cedents and consequences of tourists’ privacy concerns. Specifically, contextual factors
will influence information contingencies involved in tourists’ disclosure behaviour,
such as types and sensitivity of information, as well as organisational and macro-
environmental factors. For instance, the influence of cross-national regulatory contexts
in international travel will be an important area to explore: as tourists crossed
boundaries, they would need to adapt to new regulatory frameworks for privacy pro-
tection and (mandatory) information disclosure, which might add to privacy concerns.
Additionally, it is necessary to further explore the limited interactions and thus
opportunities for trust building between tourists and service providers and their con-
sequences on information disclosure behaviour. Lastly, in terms of behavioural out-
comes, future research should be devoted to examine whether tourists employ different
disclosure or protective actions while travelling compared to actions in daily life and to
what extent the privacy paradox phenomenon (i.e. discrepancy between attitude and
behaviour) exists in travel contexts.

Fig. 1. Privacy protection in eTourism: research priorities
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3.2 Exploring Specific Biases in Tourists’ Privacy Decisions

Tourism is a hedonic experience; leisure tourists typically search for enjoyment from
traveling to a destination. This may have an influence on tourists leaning more toward
employing affect heuristics when making decisions while travelling. In addition, the
fact that tourists will be in unfamiliar environments and have limited access to
resources they normally have at home, the problem of incomplete information may be
stronger for tourists, which may result in added anxiety. This may also lead to
underestimation of risks due to the transient nature of travel activities. Furthermore,
tourists may need to use entirely different sets of service providers, adding to infor-
mation asymmetry issues. Therefore, future research needs to focus on specific biases
that influence tourists’ privacy decisions. These may also include a greater potential for
hyperbolic discounting due to time-critical services and information in the limited time
of traveling and post-completion errors as tourists are driven to complete their primary
to-do list in the destination (e.g., forgetting to log out or delete browsing history after
using a computer in a hotel’s business centre to search for nearby attractions or to
check-in for a flight online).

3.3 Experimenting with Nudges

Based on specific hurdles tourists face for their privacy decisions, future research needs
to be devoted to evaluation of different nudges and their outcomes. It is important that a
range of nudging strategies and specific designs of those strategies are tested to tackle
the most prevalent biases that pose greater risk for privacy failures (suboptimal privacy-
related decisions) in the travel contexts. From a methodological point of view, beha-
vioural experiments with nudges will yield relevant results to test the effectiveness of
nudging strategies and designs. These can be done in a controlled lab setting to quickly
assess how people react to various nudging strategies for travellers and in the field,
such as places of transit and tourist destinations, to assess the impacts of nudges on
actual tourist behaviour in the real world. Importantly, while people might respond
positively to education and feedback (i.e., nudging with information) as they complete
travel-related tasks in a lab experiment, such as booking accommodation or sharing
travel photos with their social network, they might not have the same responses to these
strategies while actually traveling. Therefore, a combination of lab-based and field
studies will be desirable for more robust results.

3.4 Integrating Privacy Nudges in System Design

As a general principle, Privacy by Design (PbD) including privacy by default has been
widely accepted by both designers and end users, and also been included in the latest
European data protection law, General Data Protection Regulation (GDPR). However,
despite a lot of efforts on privacy enhancing technologies, there have beenmuch less work
on applying behavioural nudges in technical solutions of privacy protection. To better
incorporate privacy nudges into a tourist-facing privacy protection system, more future
research is called to address at least the following aspects: computational ontology for
incorporating proven theories in behavioural science into the automated system,
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environmental and behavioural monitoring for personalising and contextualising nudges,
(semi-)automated privacy risk assessment including mathematical models of different
parts of the whole process, the use of interactive information visualisation for qualitative
presentation of risks and nudges, information fusion of data from multiple sources to
cover a more complete picture of users’ privacy behaviour and privacy risks, and human-
in-the-loop approach to facilitating incremental refinement of automated components.

4 Concluding Remarks

In light of existing and emerging privacy issues in tourism, comprehensive yet context-
specific studies are needed to better understand tourists’ privacy decision making
process in order to ensure they are making informed decisions when it comes to sharing
personal information while traveling. This paper presents a comprehensive review of
state-of-the-art research on privacy concerns, cognitive biases in privacy decisions, and
nudges for privacy. This review is inclusive of theoretical foundation underpinning the
conceptual framework of previous information privacy research in various contexts as
well as methodological framework to empirically measure privacy-related concepts,
such as privacy concerns and their antecedents and outcomes. Based on this review,
this paper provides a set of overarching research priorities, merging the social and
technical aspects of privacy protection framework to nudge tourists into making more
responsible disclosure decisions. In so doing, this paper contributes to guiding the
direction of future research on information privacy in tourism context.

The research priorities are intended to affect various groups of researchers and
practitioners in tourism. First, for researchers focusing on tourist behaviour, the the-
oretical models and methodological frameworks reviewed herein could be applied to
explain and measure tourists’ privacy concerns, including their antecedents and out-
comes, and cognitive biases in tourists’ privacy decisions. Second, for researchers
focusing on tourism-related policy, travel organisations, and policymakers, the array of
nudging strategies explained herein could be implemented to influence tourists’ privacy
behaviours. Finally, for researchers and practitioners in tourism information systems
and technologies, the priorities should entice the design of an effective tourist-facing
privacy protection system.
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Abstract. Although Nepal has tremendous tourism opportunities, the small and
medium tourism enterprises (SMTEs) that constitute the largest percentage of
tourism service providers, are lagging behind in e-Tourism adoption. This
research conducts a comprehensive analysis of existing literature to propose an
e-Tourism adoption model based on the Technology-Organisation-Environment
and e-Readiness models. This model is supported by empirical data using
qualitative in-depth interviews with seven key stakeholders and quantitative
survey with 198 SMTEs. An operational model is outlined to identify the bar-
riers and motivators for e-Tourism adoption in Nepal. Implications of this model
for key stakeholders such as the government, tourism organisations and tourism
associations are discussed. As Nepal moves to a federal political structure, the
findings and recommendation from this research are expected to help policy
makers, tourism associations and SMTEs to develop specific e-Tourism based
programs in order to provide superior services to tourists.

Keywords: e-Tourism adoption � Nepal tourism � Stakeholders
SMTEs � Tourism organisations

1 Introduction

Information Technology (IT) has made substantial impacts in everyone’s daily lives by
changing the way they communicate, connect with people, compare, buy and sell
products or services. According to Statista.com [1], more than 4.1 billion people in the
world has access to the Internet which they use for various activities every day,
including planning for travelling. Searching for travel information is one of the most
popular Internet activities, for example, 73% of Internet users reported this activity
among the top 10 searches [2]. Travellers are not only searching for travel information
online but they are also planning, comparing, booking and paying for the tour packages
through online platforms [3]. Furthermore, online reviews by consumers in the travel
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industry enhance the decision-making process for travellers [4, 5]. Subsequently, online
reviews platform such as TripAdvisor covers hotels, restaurants and attractions from
more than 190 countries in the world [6].

Tourism is one of the major economic sectors in Nepal, which provides a signif-
icant employment (about 427,000 people) and contributed almost 7.5% of the total
Gross Development Product (GDP) in the year 2016 [7]. Although Nepal has a great
tourism potential with its natural beauty and diverse cultural heritage, small and
medium tourism enterprises (SMTEs) which constitute the largest percentage of
tourism service providers, are lagging behind in the use of online services to run their
businesses, serve existing customers and attract more potential customers.

Tourism has been one of the biggest exports for many developing countries [8] and is
considered as one of the principal pillars of the economy of such countries. Developing
countries may have common challenges such as low information and communication
technologies (ICTs) adoption, turbulent political and macroeconomic circumstances [9],
but every nation provides its own unique characteristics regarding tourism attractions.
The application of ICTs for digitised services in the tourism sector is often coined as e-
Tourism, similar to the well-accepted notion of e-commerce for Internet-enabled com-
mercial transactions. Using the lens of e-commerce concepts, we discuss e-Tourism
adoption and its implications to Nepal. It is widely recognised that the factors impacting
e-commerce adoption differ greatly for every industry [10]. Therefore, the ‘one-size-fits-
all’ model may not be feasible for e-commerce adoption [11].

This study investigates the status of ICTs in Nepal for tourism and evaluates the
possible frameworks of e-commerce adoption suitable for the tourism industry (i.e. the
e-Tourism adoption). After a comprehensive analysis of existing literature and
frameworks, an e-Tourism adoption model is proposed. With the help of empirical data
from both qualitative in-depth interviews with seven key stakeholders and quantitative
survey with 198 SMTEs, this study proposed a comprehensive e-Tourism adoption
model for e-Tourism Nepal. The model identifies the barriers and motivators of e-
Tourism adoption specific to Nepal based on its unique context and specific environ-
ment. Implications of the model for major stakeholders such as the government,
tourism organisations and tourism associations are discussed.

In this paper, tourism governance structure in Nepal is discussed next. The pro-
posed model is based on two widely accepted technology adoption models: Technol-
ogy, Organisation and Environment (TOE) model and e-Readiness model. A brief
overview of these two theoretical models is presented. Then, the research methodology
of this study is outlined. The following sections cover a preliminary e-Tourism
adoption model for Nepal and how it was empirically tested. An operational model of
e-Tourism was subsequently described with its practical implications in the following
section. A conclusion is drawn with future directions of this research in the end.

292 S. Lama et al.



2 Background

2.1 Tourism Governance Structure in Nepal

There are over 4,500 tourism organisations registered with the Tourism Department of
Nepal. The major stakeholders in the tourism industry are tourism service providers,
tourists and the government. Most of the service providers in Nepal provide either tours
and travel, trekking or accommodation services to the tourists. Those tourism organ-
isations are usually represented by either one or more associations, such as Nepal
Association of Tour and Travel Agents (NATTA), Hotel Association of Nepal
(HAN) and Trekking Agents Association of Nepal (TAAN). These associations are
independent, not-for-profit and representatives of specific tourism industries, for
example, HAN representing all hoteliers. Figure 1 shows major stakeholders of the
tourism industry in Nepal and an overall structure of how tourism organisations fall
under these associations and are running their operations with a guidance from those
associations. Ministry of Culture, Tourism and Civil Aviation (MoCTCA) is the pio-
neer government department for Nepal tourism and they also have an autonomous
entity called Nepal Tourism Board (NTB) which is an independent government body
dedicated for advertising Nepal tourism to the world.

2.2 e-Tourism in Nepal

The IT penetration is low and a late comer in Nepal compared to other developed
countries. For example, the government created the IT Policy only in 2000 [12] with
the objective of making ICTs more accessible to the public and create a knowledge-
based society and industries. It was a government initiative to use IT as a tool for
development and growth [13]. It has only been a decade since Electronic Transaction
Act 2008 was enacted with the motive of paving ways for the legal aspects of electronic
business for online transactions. This act also formulated the provision for different
authorities such as IT tribunal, Controller of Certification Authority & Certification,
Authorities for digital certificates along with dispute settlement mechanism. However,
the objectives have not been fully materialised due to political and other incumbent

Fig. 1. Nepal tourism governance structure
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challenges in Nepal [14]. Similarly, an e-government Master Plan (e-GMP) was pre-
pared and proposed by the government in 2010 with the objectives of good governance
and socio-economic development of the country using e-governance. Transparency,
accountability, poverty alleviation, reduction in corruption, informed citizen and better
government service delivery were some of the objectives of the Master Plan [15]. The
increasing usage of ICTs has yet to reach a priority agenda for the government since
Nepal’s primary plans and programs are currently focused on political federalisation,
basic infrastructure building problems and other socio-economic issues related to
fundamental necessities such as education, rather than tourism.

Likewise, the lack of international payment system and international electronic
payment cards (debit and credit cards) are cited as a primary reason for the late
adoption and low e-commerce usage in Nepal. The cards issued by the local banks can
be used locally in a limited number of websites only. The local transactions are
facilitated by local payment gateways which are funded through selective banks and
usually works on selected websites on a commission basis [16]. Due to these short-
comings, e-Tourism adoption is generally limited to the use of websites to provide
general information for tourists only.

2.3 Relevant e-Tourism Adoption Models

Adoption of e-commerce is plagued by a lack of sound framework in the developing
countries [17] and Nepal is no exception. Most of existing frameworks on adoption are
related to ICTs or innovation rather than e-commerce or e-Tourism adoption. In this
study, widely accepted technology adoption frameworks were reviewed: Theory of
Reasoned Action (TRA) [18], Technology Acceptance Model (TAM) [19], Technol-
ogy, Organisation and Environment (TOE) model [20], TAM 2 [21], Unified Theory of
Acceptance and use of Technology (UTAUT) [22] and e-Readiness model [11]. Each
framework and its constructs were examined to assess their relevant for e-Tourism
adoption study in Nepal. A detailed evaluation of these frameworks relevant to this
study has been reported earlier [23].

TOE [20] and e-readiness model [11] were chosen since they focus at organisa-
tional units which is relevant to this study. Using these two frameworks, relevant
factors affecting technology for SMTEs in Nepal, were studied. The TOE framework
created by Tornatzky & Fleischer [20] argue that three factors influence adoption of an
innovation in a business: technological context, organisational context, and environ-
mental context. Similarly, the e-readiness model emphasises perceived external e-
readiness (PEER) and perceived organisational e-readiness (POER) towards technol-
ogy adoption [11]. These two frameworks provide a foundation to propose the pre-
liminary e-Tourism adoption model for Nepal that was subsequently reviewed and
validated as part of the research study. The research methodology is outlined next.
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3 Research Methodology

This study explores the barriers and motivators to e-Tourism adoption using mixed
methods, i.e. qualitative and quantitative. The mixed method approach has been known
to broaden the range of research and make research more comprehensive [24]. Data has
been collected through interviews and surveys with representatives of tourism asso-
ciations and the SMTEs in Nepal.

Initial factors were investigated from the extant literature. Based on the initial
factors, in-depth semi-structured interviews (qualitative stage) were conducted with key
representatives of the major stakeholders as shown in Fig. 1. A preliminary e-Tourism
adoption model was developed based on seven interview findings as well as similar
studies conducted in the context of other developing countries and frameworks using
the e-Readiness model [11] and Technology Organisational Environment (TOE) model
[20]. The validation of the e-Tourism adoption model was done based on statistical
analysis from a survey (quantitative stage) of 198 SMTEs in Nepal. The triangulation
of multiple methods for data collection and analysis enhance interpretability, reliability
and internal validity to make research findings acceptable [25].

4 Development of the Preliminary e-Tourism Adoption
Model

The major constructs of the selected frameworks (TOE and e-Readiness model) were
used as the foundations to create the initial constructs of the e-Tourism adoption model
for Nepal. These components are used since they have been already extensively tested
in previous studies as highlighted in Sect. 2.

Based on the selected frameworks, the factors are classified into environmental or
external and organisational or internal categories as illustrated in Fig. 2.

Fig. 2. Derivation of preliminary e-Tourism adoption model from the literature
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The proposed categories identified in Fig. 2 were used to classify relevant factors
for e-Tourism adoption identified from literature review. Table 1 presents all the rel-
evant factors and associated categories for e-Tourism.

The last row in Table 1 lists some of the probable factors that did not fit any of the
existing categories. These factors were checked for similarity with each other and
subsequently new categories were created according to their unique features and based
on the information about the factors from the literature review.

Table 1. Categories and factors for e-Tourism adoption in Nepal

Category Factor Description

Market forces Market
readiness and
size

Degree to which market is ready for e-Tourism adoption

Pressure from
competitors

Pressure to adopt e-Tourism because of competitors adopting
similar technologies

Supporting industry Supporting IT
industry

Readiness, capability and status of IT organisations to
implement

Contextual factors Condition of
country

Political situation of country and its effect on e-Tourism
adoption

Plan and
policies

Plans and policies of government relating to technology

Incentives from
government

Incentives and motivation provided by government for the
adoption

Infrastructure Electricity Availability of electricity in the country
Financial Condition and readiness of financial institutions for the

adoption
Technological
framework

Situation of country regarding technical resources such as
status of internet, digital divide, e-readiness

Legal
framework

National status of country regarding laws relating to e-Tourism

Awareness Awareness
about e-Tourism

Owner’s knowledge and information about e-Tourism and its
benefits and usage

Resources Skill & Human
resource

Human skills and other skills to implement

Cost of resource Initial and operational required for e-Tourism
Technological Resources such as hardware and software

Role of owner/Top
management

Owner support The degree of owner’s commitment and encouragement to use
Owner’s
characteristics

Owner’s confidence about e-Tourism

Other factors (not
included in Fig. 2)

Culture Culture such as tradition, ways of doing things
Language The language used for technology and lack of knowledge about

it
Perceived
benefits

Expected benefits of using e-Tourism

Relative
advantage

Degree of perception as better than existing

Lack of trust Confidence that e-Tourism is safe and trustworthy
Privacy
concerns

Concern about of the privacy and data misuse
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The six factors which did not fit into any of the categories were divided into three
new groups. Kshetri [26] included the factors related to language and culture into one
category called cognitive factors. Similarly, Kapurubandara and Lawson [27] used
“social-cultural” construct to include factors related to culture. So, as the two associated
factors - cultural and language barriers were put into the same category, and a new
category called “socio-cultural” factors was created. Similarly, both perceived benefits
and relative advantage are related to the value that the adoption of e-commerce can add
to the organisations [28]. The factor “perceived benefits” has been used from the
organisational perspective. Similarly, various studies [29–31] investigated e-commerce
adoption and examined relative advantage or value proposition factors with the TOE
model. Since both factors are related to value addition, they are categorised into a new
category named “value proposition”. Finally, the remaining factors “security concern
and trust” and “privacy concerns” are related to information security based on the
literature review on e-commerce adoption. Therefore, a broader category called “se-
curity concern” is created to include the final two factors.

A survey of 198 SMTEs was used to validate the 10 categories in the preliminary e-
Tourism adoption model. Reliability and hypothesis tests of these categories have been
previously reported [23]. The significance value (p-value <0.05) indicates that the
factors are significant in the model. Three categories were not supported: supporting
industries, socio-cultural and security concern. The remaining seven categories were
supported from the quantitative study, as shown in Table 2.

Subsequently the final e-Tourism adoption model was updated as illustrated in
Fig. 3.

In order to implement the e-Tourism adoption model for the Nepalese context, we
developed an operational model to understand the implications of the adoption factors
and how these can be implemented in practice by initial and advanced adopters. Next,
the barriers and motivators of tourism industry in Nepal due to the use of e-Tourism
and its implication to the major stakeholders, is discussed.

Table 2. Binary regression results

Factor b S.E. Wald df Sig. (p value) Exp(B) Result

Lack of infrastructure −.486 .236 4.243 1 .039 .615 Supported
Market forces .651 .255 6.525 1 .011 1.918 Supported
Supporting IT industry .411 .251 2.674 1 .102 1.509 Not Supported
Socio-cultural .029 .221 .017 1 .896 1.029 Not Supported
Contextual factors −.436 .201 4.711 1 .030 .646 Supported
Awareness .525 .259 4.118 1 .042 1.691 Supported
Lack of resources −.997 .269 13.765 1 .000 .369 Supported
Security concerns −.102 .257 .158 1 .691 .903 Not Supported
Value proposition .889 .283 9.890 1 .002 2.433 Supported
Owner’s role 1.117 .318 12.351 1 .000 3.055 Supported
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5 An Operational Model to Understand Implications of e-
Tourism Adoption in Nepal

The validated factors determined by the proposed e-Tourism adoption model for Nepal
(Fig. 3) can be operationalised by demonstrating the barriers and motivators for e-
Tourism adoption. The relationship of each factor with the adoption of e-Tourism can
be represented as a barrier or a motivator. Such relationships are represented in the
operational model for e-Tourism adoption in Nepal in Fig. 4.

The factors on the right-hand side represented in Fig. 4 represents positive impact
on e-Tourism adoption and acts as motivators whereas the factors on the left-hand side
represents barriers that have negative impact on e-Tourism adoption. Figure 4 clearly

Fig. 3. Final e-Tourism adoption model for Nepal

Fig. 4. Operational model for e-Tourism adoption in Nepal
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demonstrates that external factors of lack of infrastructure and contextual factors, and
internal factor of lack of resources inhibit the adoption of e-Tourism in Nepal. Like-
wise, the external factor of market forces and the internal factors associated with
awareness, value proposition and the role of owner or top management presents as
motivators demonstrating opportunities for e-Tourism adoption in Nepal.

Leveraging the motivators and minimising the effects of barriers facilitates
streamlined e-Tourism adoption in Nepal. This is also represented in the operational
model (Fig. 4) at two levels: initial and advanced adoption levels whereby the SMTEs
in Nepal can move between the two levels. The barriers inhibit SMTEs to move from
initial to advanced level of e-Tourism adoption, whereas the motivators can act as a
catalyst for advanced level of e-Tourism adoption.

The transition from initial to advanced level of e-Tourism adoption is characterised
by three stages of e-Tourism adoption maturity: informational; communication and
interaction; and transactional. At the maturity level of informational, e-Tourism is
adopted at a primitive level with the use of website for static information only, i.e.
unidirectional information dissemination. At this level, e-Tourism barriers are highly
prominent and e-Tourism motivators are negligible. Similarly, when the maturity level
elevates to communication & interaction, there is an evidence of two-way communi-
cation between SMTEs and tourists, thereby resulting in superior customer service.
Examples of this maturity level are the use of dynamic website/ mobile apps with
search and contact features and the use of social media. Likewise, the highest level of
maturity is recognised as transactional e-Tourism, whereby SMTEs make use of e-
Tourism features to streamline their operations and engage with tourists during the
entire customer journey – from initial search to bookings to post service delivery
activities such as feedbacks and complaints handling. At this level of maturity, e-
Tourism motivators are highly effective and there are little to no barriers for adoption.

The operational model demonstrated in Fig. 4 showcases a pathway for Nepal
tourism stakeholders to follow in order to improve their tourism services by e-Tourism
adoption. Currently most tourism service providers, particularly the SMTEs, operate at
the initial adoption level with the basic informational e-Tourism maturity level. The
journey from this level to reach the advanced e-Tourism adoption level can be mapped
with the use of the operational model. The model is helpful for policy makers and
tourism practitioners to understand the roles and interplay of factors that act as moti-
vators and barriers for e-Tourism adoption so that the higher maturity level of adoption
can be achieved. Implications are further detailed in the next section.

6 Practical Implications of the Research

The operational model presented in Fig. 4 provides a roadmap on how e-Tourism is
adopted by SMTEs in Nepal and how it could be improved. The model represents the
levels of adoption, e-Tourism maturity levels and adoption factors in the form of
barriers and motivators that can have significant implications to practice. With the use
of this model, the concerned stakeholders can have more insights into how e-Tourism
adoption barriers and motivators work in the context of Nepal. The stakeholders should

An e-Tourism Adoption Model & Its Implications 299



work to mitigate the identified barriers, and they should make strategic plans and
policies by taking advantage of the motivators.

Since this model depicts the prescribed transition of SMTEs from an initial level to
the advanced level of e-Tourism adoption. The model has broad implication for each
stakeholder which are described below.

6.1 SMTEs

In order to implement this model, identifying the existing level of adoption by SMTEs
(either initial or advanced) is the first step. Understanding the current level of adoption
will help an SMTE to understand the nature of e-Tourism use and develop plans
according to such initial assessments. For example, the SMTEs which are at the initial
level can concentrate on the plans to upgrade to the advanced level based on the e-
Tourism maturity levels.

The identifications of specific barriers and motivators can help SMTEs to plan
accordingly during their adoption journey. The SMTEs can also use this model to
investigate these factors and act accordingly by determining whether they are internal
or external to their organisation. Such analysis will help them to develop strategies,
such as conducting a SWOT analysis, that yield maximum benefits out of the e-
Tourism usage and mitigate the risks related to e-Tourism adoption.

6.2 Policymakers and the Government

This model provides relevant information on positive or negative effects from factors
on e-Tourism adoption that can help the government and relevant policy making
bodies, such as law enforcement office or judicial bodies, to construct relevant plans
and policies. The categorisation of the level of e-Tourism adoption can help the
government to tailor and prepare policies according to the maturity levels of e-Tourism
adoption.

For example, the research shows there is lack of awareness about technical, security
and legal issues among initial adopters whereas advanced adopters have raised the
concerns about the quality of Internet among others. The government of Nepal can
formulate their programs directing their limited resources according to the issues or the
needs based on the levels of adoption.

6.3 Tourism Associations

The tourism associations aim to work for the betterment of SMTEs and the tourism
industry of Nepal based on the collective efforts of their members. Using this model,
the association can facilitate its member organisations in a transparent manner based on
their maturity level of e-Tourism adoption. The identification of barriers at each level
can help tourism associations to identify where the efforts of the association should be
prioritised. For example, the model shows that there is lack of information about laws
and information security for the initial adopters. Therefore, the association can organise
awareness program to minimise these barriers for the initial adopters. Similarly, this
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model can also help to identify the areas where the association can collaborate with the
government and other stakeholders.

6.4 Other Stakeholders

Since the model paints a transparent picture of the current e-Tourism ecosystem in
Nepal, it is expected to help supporting IT organisations to understand the barriers and
motivators to e-commerce adoption by SMTEs of Nepal. The model provides IT
companies reliable information to determine where they should concentrate their efforts
to technically support e-Tourism initiatives. Such understanding will not only enable
them to provide better support to facilitate e-Tourism adoption but also helps to expand
their IT business and to the enhance the quality of their services.

The model can also be used by global tourism service providers such as airlines or
hotel chains to understand the e-Tourism landscape for adoption in the tourism industry
of Nepal. Similarly, the model can be useful for the individual tourists to assess e-
Tourism services that they can expect from their tourism service providers since the
model provides useful information about factors that are associated with tourism ser-
vices that are available and how the tourism industry operates in developing countries
like Nepal. Such information can help them to be better informed and plan their trip in
Nepal. However favourable local adoption by a significant number of SMTEs as well
as strong endorsement by key stakeholders, particularly the tourism associations is
necessary for the model to be relevant to individual tourists.

In short, the proposed operational model has broad and substantial practical
implications and benefits for a wide range of stakeholders.

7 Conclusion

Research studies on e-Tourism adoption in Nepal is in the infancy stage, despite the
potential growth of the Nepalese tourism market due to its natural beauty, high
mountains and diverse heritage cultural backgrounds. This study proposed and vali-
dated a comprehensive e-Tourism adoption model through extant literature, content
analysis of interviews with key informants and statistical validation using a survey with
198 SMTEs. The model is further reviewed to propose an operational model to outline
pathways for e-Tourism adoption for Nepal based on barriers and motivators. This
research is expected to help stakeholders to identify key areas they should focus on so
that they can channel their efforts to deal with the barriers. As a result, the environ-
mental and organisational factors derived from the proposed model can be used by the
policymakers, information consultants, and tourism organisations in their plans and
policies.

The plans and policies regarding IT, and the use of e-Tourism applications are in
developing stages, as federal states are being created after the prolonged political
instability in Nepal. In addition to national plans and policies, the findings and rec-
ommendation from this research would be useful for each federal state to create their
specific programs related to ICTs and tourism.
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Abstract. Trust-free and trust-regulated systems based on blockchain
technology (BCT) are currently experiencing the maximum hype and
promise to revolutionise entire domains. Tourism products (intangi-
ble services) are highly dependent on trust and reputation manage-
ment that is traditionally centralised and delegated to “expected” reli-
able third-parties (e.g., TripAdvisor). Although BCT has only recently
started approaching the tourism industry and being employed in real-
world applications, the scientific community has already been extensively
exploring the promises of BCT. Therefore, there is an impending need for
organising and understanding current knowledge and formalise societal,
scientific, and technological challenges of applying BCT in the tourism
industry. This paper moves the first step, presenting a systematic sci-
entific literature review of studies involving BCT for tourism purposes.
Providing a comprehensive overview, actors, assumptions, requirements,
strengths, and limitations characterising the state of the art are anal-
ysed. Finally, advantages and future challenges of applying BCT in the
tourism area are discussed.

Keywords: Blockchain · Tourism · Systematic review · Trust
Transparency

1 Introduction

Technological growth cyclically revolutionise entire domains. Concerning the
tourism industry, the digitisation played a crucial role in the last decades, paving
the way for commercial interactions among private individuals on large scale
and establishing trends re-shaping the market. The digitisation of the commu-
nication channel shifted from being a marginal driver to being the key market-
enabler [1]. The tourism domain is composed of several distinct sub-sectors (e.g.,
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e-business, information retrieval, online purchasing, marketing, website analysis,
and e-research methods). The rise of digital consumers, the growth of artificial
intelligence (AI) techniques, the heterogeneity of digital platforms are defining a
new dimension for trust and security. Considered to be “the key building block
of society”, trust plays an essential role in the formation and consolidation of
business interactions and relationships [2]. For example, renting out a unit on
Airbnb requires multiple levels of trust. From the host side, there is the need for
trusting potential guests (e.g., respect toward both the host and the unit). From
the guest side, it is essential to trust the host and the offered unit or service
(e.g., to be adequate to their expectations). Both parties have to trust Airbnbs
ability, integrity, and benevolence regarding booking and payment processes.
In such a scenario, Airbnb is the provider of the technical infrastructure, user
interfaces, and the guidance/monitoring process. Moreover, it is also responsible
for providing services such as insurance and user’s reputation management. By
doing so, Airbnb is the only responsible for establishing and maintaining trust
among users. Unfortunately, current mechanisms cannot cope with strategic lies,
malicious behaviours, and formation of deceiving coalitions. Therefore, there is
the need for a pivotal technological innovation, since not a centralised entity
nor an intermediary cannot address these problems [3]. Broadly acknowledged
as the driver of a next technological revolution [4], blockchain technology (BCT)
can create unique opportunities for the companies in the tourism sector. How-
ever, there is the need for downsizing the hype, because BCT are not going to
change everything. For domains in a state of continuous transition, a reconciling
and practical analysis of if, where, and how BCT can be employed to generate
benefits is still missing.

Contributions: This paper proposes a systematic literature review to identify
and analyse both theoretical perceptions and practical implementations of the
BCT in the tourism domain. Moreover, it proposes a discussion of the results
of the analysis, to enhance the understanding of the current state of the art,
benefits, and challenges of applying BCT in tourism. The paper is organised as
follows: Sect. 2 summarises the review methodology and data collection, Sect. 3
organises and presents the obtained results, Sect. 4 discusses the results presented
in Sect. 3, lists open challenges, and details the elaborated features. Finally,
Sect. 5 concludes and presents possible future works.

2 Review Methodology

To provide a comprehensive study, it has been opted for a systematic, rigorous
and reproducible process of retrieval, selection, and analysis of relevant litera-
ture. This paper adheres to the procedure adopted and adapted by [5] (see Fig.
1). Following the Goal-Question-Metric (GQM) [8], the generic free-form ques-
tion “What does involve the employment of BCT in tourism-related systems?”
is broken-down in the following structured research questions (SRQs).
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Planning the Review (a) Dissemination (c)

[free form and structured question]

Develop the review protocol

Validate the review protocol

Data Analysis

Final report composition 

Summarizing evidence

Performing Review (b)

Disagreement 
resolution

Article Elaboration
[Features collection, DARE criteria]

Article Selection
[Inclusion criteria application]

Article Collection
[Systematic search execution]

Fig. 1. Review methodology structure according to [6,7]

SRQ1: How has the employment of BCT in tourism applications evolved over
the years in terms of when (year) and where (geographical indication of
the scientific institute) such research took place?

SRQ2: What are the requirements and motivation demanding BCT in tourism?
SRQ3: What are the scenarios/areas used to design, test, or employ the

blockchain technology? What are the requirements such approaches
aimed at meeting?

SRQ4: Who are the entities subject to the trust evaluation?
SRQ5: What are the features and functionalities provided by the BCT that are

relevant in the tourism area?
SRQ6: What are the strengths (improvements) and limitations of employing

BCT in tourism-related systems?
SRQ7: What are the stated future research directions and challenges identified

by the scientific community?

To perform a more accurate semi-automatic research, some keywords have
been contextualised (keeping some keywords fixed in the performed queries).
Based on the reviewers rooted backgrounds on BCT and tourism domains, the
following keywords have been defined: Fixed keywords: (blockchain) * (hos-
pitality or tourism) * Variable Keywords: (trusted systems + dmo + trans-
portation + accommodation + services + hotel distribution + hotel industry +
loyalty programs + travel + airline industry + publicity + restaurant + activity,
transparency + event + e-governance + feedback + reviews + sharing economy).

The research of the articles has been conducted using the following sources:
IEEExplore, Science Direct, Research Gate, and Google Scholar. The initial
collection counted 70 papers, then reduced to 29 by performing a further coarse-
grained examination. In particular, it has been analysed the compliance of the
selected abstracts following the inclusion criteria listed below:

(A) Context: The primary studies should define their contributions in the con-
text of blockchain technology employed in the tourism-related systems.
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(B) Purpose: The purpose of primary studies has to refer to applying BCT
seeking for transparency, loyalty, traceability, commitment, security, and
trust in tourism.

(C) Theoretical foundation: The primary studies should provide at least one of
the following elements: [visionary formulation, theoretical definition, system
design].

(D) Practical contribution: The studies should provide at least one of the follow-
ing elements: [practical implementation, tests, critical analysis, evaluations
or discussion].

The main features extracted are: Article’s abstraction1, publication year,
geolocalisation, application scenario, requirements, motivations, system features,
functionality, assumptions, strengths, limitations, identified future challenges,
players.

3 Results Presentation

This section presents the outcomes of the features collection process. Referring to
question SRQ1, the distribution of works tackling BCT in tourism is represented
in Fig. 2a – temporal and Fig. 2b – geographical. It is worth to remark a booming
interest on the topic. The lower amount of the selected paper written in the year
2018 is solely due to the delay in the indexing performed by the selected sources
and to the period of the selection2.
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SRQ2 focuses on the requirements and motivation that demand the use
of BCT in systems operating in tourism. The primary studies elaborate on the
1 Conceptual (C), Prototype (P), and Tested (T).
2 Selection performed in June 2018.
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Table 1. Mapping domain - application primary studies

Domain Application Paper(s)

Airport/Hotel/Restaurant Industry E-commerce platform for employees of HNA group [23]

Airline case study (e.g., flight planning, luggage

chain)

[24]

Customer loyalty programs; airline and hotel points [11,22]

Identity management/Digital ID (passenger termi-

nal, hotel, restaurant)

[11,25]

Tracking hotel guests, food [11]

Transactions in the hospitality industry [11]

Sharing economy Resource for sale, rental or co-usage [2]

Sharing App [26]

Online platforms for collaborative housing [27]

Online taxi-hailing platform [15]

Privacy in home sharing/room sharing [10,16]

Financial transactions Crypto-currency [9,28,29]

Left-over currency exchange framework [14]

Identity management E-residency [11]

Medical/Health tourism Management system of Electronic Health Record

(EHR)

[18]

Travel loyalty programs Loyalty program in connection with using Credit

Card

[30]

POINTS (blockchain-based token) [31]

Other categories Online consumer reviews [9]

Regional tourism market [19]

Mid- and long-term-tourism industry [1,21]

Tourism as poverty alleviation [32]

Mobility as a Service (MaaS) ecosystem [12]

Concert tickets [25]

Pay-as-you go car insurance [33]

Online travel platform (travel trade) [9]

challenges faced by the current solutions, indirectly addressing the requirements,
which emerge to be tightly coupled with the application scenarios. In [2], the
authors are driven by the promises and hype given by the new technologies.
Improving trustworthiness [9–13] and resolving security concerns [10–12,14–
17] are the common needs identified by most of the authors of the selected
papers. The intention to standardise and enforce the cooperation between various
actors are mentioned as other incentives [11,17,18]. The latter are linked to the
intention of enabling automation and fostering processes simplification [11,12].
In [11,19–22] authors highlight the use of BCT to enhance the customer experi-
ence.

Addressing SRQ3, Table 1 sums up the mapping between the primary
studies and their domains and applications. It is worth to mention that some
studies focus on specific applications (e.g., [18,22,23]), and that others present
more superficial contribution addressing various application scenarios in which
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BCT are employed (e.g., [11]), thus appearing several times in Table 1. More-
over, [20,34] have not been listed in Table 1 since they provide already aggregated
information from third sources. Finally, to classify the typology of the contribu-
tion, the papers are categorised according to the maturity of their contribution
(abstraction level3.). The results show that the majority of the papers (20 out
of 27) are still at the conceptual level.

A high potential for using blockchain technology is claimed to be possibly
observed in the airline and hotel industry. The authors of [22–25] focus on use-
case scenarios in the airline industry that are characterised by their complex
systems consisting of a large conglomerate of different players. Whereas [23]
elaborates the successful implementation of a blockchain-enabled E-commerce
platform that offers more flexibility to employees of the Hainan Airlines (HNA)
group, [22] focuses on the positive impact of BCT on enhancing customer loyalty
programs in the airline business. Both application scenarios require the integra-
tion of multiple actors in one system. In the context of the E-commerce platform,
the necessary standardisation tackles the inconsistency of options made avail-
able by the large number of subsidiaries [23]. Regarding the customer loyalty
programs, the standardisation is required to overcome the missing cooperation
between different providers [22]. The successful integration of various players in
the network depends also on the ability to trust each other: without an interme-
diary present, the system itself needs to establish trust by its crowd of nodes on
the blockchain network [22]. The provision of trust must be compliant with the
concern of privacy and security [22,23].

In other works, the authors consider not only the improvement of an exist-
ing platform/program but also the optimisation of larger components of the
air transport industry. One of these components is the passenger terminal dis-
cussed in [25]. Exploring the opportunities and challenges, the author identifies
blockchain as one of the emerging technologies that will migrate into the avi-
ation sector and will provide identity management solutions and organisation.
Using blockchain for authentication is also accounted for in [24] together to
the possibility to automatically connect the digital ID to loyalty programs and
hotel booking for flight crews. Other use-case scenarios evaluated in [24] are
the following: implementing tokens for payments (replacing credit cards), using
blockchain for tracking baggage and automatised compensation using smart con-
tracts. Overall, the authors expect that these applications will reform the entire
airline industry and will lead to a more collaborative platform beyond the realm
of a single airline.

In the hotel industry, the proposed use-case scenarios remain similar. The
authors in [11] suggest using blockchain for tracking guests records, which is
comparable to tracking information about the luggage in the airline industry. In
the restaurant industry food traceability is of high interest. However, in all the
cases, for the application to be successful, the privacy of the customer has to be
ensured [11,24]. Another way of using BCT in the hotel industry is proposed
in [11], and again, similar to the airline industry, it is concerning the loyalty

3 Conceptual (C), Prototype (P), and Tested (T).
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programs on a blockchain platform. The advantages and opportunities of using
BCT for loyalty programs in general are elaborated from a more mature per-
spective in [30,31]. In [31] the authors propose blockchain-based tokens, called
POINTS. In [30], the author takes a step further and proposes a model for inte-
grating royalty-based tokens in the offline stores by connecting it with use of
credit cards. Likewise, standardisation and privacy have to be ensured. Another
BCT application in relation to the hotel and air industry, but not limited to
it, is the improvement of online customer reviews of tourism products (such as
hotels, restaurants, flights, events etc.) evaluated in [9,21]. With respect to the
current application, thereby, there is a demand for technological systems able to
certify that the reviews are original and that cannot be manipulated by hoteliers
nor by consumers [9]. Another important, if not essential, impact of blockchain
on the hotel and air industry is seen in changing the structure of online travel
platforms: shifting from relying on centralised intermediaries, to decentralised
governance [9].

Looking at the implementation of blockchain technology in the sharing econ-
omy, the decentralisation is identified as an essential feature of the network. In [2],
the authors examine the complex notion of trust in the sharing economy and the
promise of the blockchain as a trust-free technology points at the replacement
of trusted third parties (TTP) such as platform intermediaries. From a more
practical perspective, the authors in [26] propose a decentralised sharing app
based on BCT. In particular, it uses the ethereum blockchain, for regulating the
renting of private assets. The app promises the non-involvement of TTP as well
as the non-disclosure of personal information. From a touristic point of view, the
adaption of BCT for applications in the sharing economy is especially interesting
when looking at the example of home/room sharing. With regard to the issue
of trust, the authors in [10,16] look at the user’s privacy requirements and how
BCT can fulfil them while ensuring the systems safety. Whereas the majority of
the works speak about the advantages of using BCT and its positive impact on
online platforms for collaborative housing, in [27] the authors underline potential
negative side effects such as higher rents for local people and so the reduction of
access to affordable housing. Another application possibility, where data security
requirements such as integrity and audibility of sensitive data are concerned, is
discussed in [15] in the framework of an online taxi-hailing platform. The authors
argue that a technical solution for privacy protection needs to consider various
aspects such as for example the need of anonymity. As shows in Table 1, fur-
ther works have identified specific application possibilities in other domains in
tourism such as a blockchain-based management system of the e-health record
in health tourism [18] and using blockchain for the distribution of concert tickets
in event tourism [17].

SRQ4 investigates the entities subject to the trust evaluation (see Fig. 3).
Papers referring to end-user mapped into the system, mention employees, organ-
isers, and suppliers [12,23,30] (e.g., hotels, and airlines [11,25]), the tourists (e.g.,
business-man/woman), and local people operating in the destination as entities
to be trusted [1,14,28] (e.g., BnB hosts, rentals [10,15,26], government insti-
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tutions, and law-regulators [13]). In the case of healthcare/medical tourism -
patients and care-providers [18]. Aligned with such an approach, Onder et al. [9]
classify the users in: (i) novel consumers (tourists making their decisions based
on online reviews), (ii) transfer partners who have no previous business relation-
ships, and (iii) small tour operators vs. online travel agencies. Dudin et al. [19]
increase the end-user granularity classifying user in (i) among those who live in
this region, (ii) tourists coming from another country region and (iii) foreign
tourists. Hoang et al. [33] add insurance providers as a layer on top of these
entities. Tackmann et al. [17] consider also third parties involved in different
points of the tourism chain. Moreover, they invite to consider the customer not
only as the final beneficiary of a given good/activity but also as a potential
provider: in the case a re-sell (possibly deregulated) takes place. Concerning
more technical analysis, Xu et al. [16] discuss the involvement of owners, users
and related privacy, physical properties, in the technological drive blockchain
compliant. Hawlitschek et al. [2] produced an analysis of trust in peers, trust in
platforms, and trust in other targets (including products).

Government, Law Institutions

Insurance Providers

E/O/S
Remote Tourism 
Agency (origin)

3rd 
Party

Tourist(s)

E/O/S

Travel Company 3rd 
Party

E/O/S
Local Organization 

(destination)
3rd 

Party

Fig. 3. Classes of the entities subject to trust evaluation

The trust in peers is intended as the trust between consumers and
providers. It is a central element and main enabler of many sharing economy
business models (e.g., the Airbnb scenario is possible only when hosts and guests
trust each other). From the consumer perspective, the trust in providers is typ-
ically captured by a complex trust-scale (e.g, how trustworthy can a host be by
combining the feeling generated by the profile picture and the obtained feed-
back). From the provider perspective, it can be conceptualised as a reflective
construct covering trusting beliefs towards the host. Investigating car owners
attitude in a peer-to-peer car-sharing vehicle provision, the results highlight a
lack of trust in others with regard to their personal belongings [2]. The trust in
the platform can be interpreted as the beliefs towards the performance of an
institution or organisation rather than an individual. It has been hypothesised
that trust in the platform is a direct antecedent of the intention to participate in
the sharing economy. The authors suggested to measure trust as the belief that a
platform is honest, reliable, and competent. From the consumer perspective, it is
important to conceptualise the trust in two distinct constructs: the guests trust
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in the host and in the platform (e.g., distinguishing between trust in the plat-
form provider such as Couchsurfing and trust in accommodation providers). In
[2], the authors also note the transfer of the trust from the platform to the peers
(e.g., trust in the Airbnb platform positively affects the trust in hosts, given
a certain fit of the user, platform, and host characteristics). From the provider
perspective, it has been validated that the trust in the platform also drives trust
in renters.

SRQ5 examines features and functionality that the BCT provides or that
are expected from the BCT in tourism systems. Some authors state that secu-
rity, reliability, transparency, immutability, and privacy can change radically the
options and their perception in the tourism market [11,23].

Authenticity of the data and privacy of the users can be provided by encrypt-
ing and signing the blockchain transactions [9,28]. In [16], the authors propose
privacy respecting blockchain based sharing economy platform with the following
basic operations: generating agreements, making payments, and (in the future)
make cancellations.

The renting agreement (generated by the owner) and payment (generated by
the user) are not linked with each other directly on the blockchain. Instead, they
are submitted to corresponding pools first. Two temporary agents pull out cor-
responding records and commit to the blockchain again in a new form. Although
the new agreement and payment are connected on the blockchain, the adversary
cannot learn the relationship between original ones (preserving the privacy).
Pilkington et al. [18] discuss the use of blockchain technology to enhance med-
ical tourism, by providing trust and transparency. To do so, different IT can
be used: digital signature, hash functions, public key cryptography, and syncing
algorithms to allow the exchange of data off-chain [18]. BCT can be beneficial
for reliability and quality of existing services [1] and can enable a broad set
of new services (e.g., new mobile apps for cash-back, points, and discounts in
marketing loyalty systems [34]). Payments and cash-back can generate contro-
versial situations which in BCT-enable systems can be easily settled [2]. Dogru
et al. [11] proposed (i) instant update of hotels regarding whereabouts of hotel
guests, (ii) buy, sell, exchange loyalty points, (iii) store information (ID, birth
certificates, driver’s licenses, social security numbers, passports) on platform;
give permission to access, (iv) automatic recording and sharing of all transac-
tions and automatic procession of contractual terms, (v) execution of franchise
agreements and managements contracts, (vi) assignment of hotel rooms to guests
and use of digital keys, and (vii) automatic execution of payments if a flight is
delayed or cancelled. Zhang et al. [12] presents the concept of TravelToken: The
data are stored on a blockchain according to the user-name and travel data
(travel destination and value). The employee receives a ticket as a QR code
(TravelToken), that includes all travel data required for the whole travel. As the
user submits the data, the program retrieves the travellers name and customer
number from the smart contract to verify that the customer data are appropri-
ately stored in the smart contract. If the travel method is cancelled, the value
is automatically compensated back to the client. If the travel is completed, the
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smart contracts calculate and compensate the allowances. Moreover, Robinson
et al. [25] mention the use of tokens for biometric-enabled single passenger infor-
mation. Tackmann [17] uses digital signatures to protect all transactions, and
allows users to manage, sell, and use concerts’ tickets via smartphone. The most
relevant functionality of the chaincode (based on Hyperledger Fabric) is track-
ing the owner and the state of each ticket. In [26], the blockchain technology is
used to share and rent private belongings. The users are identified with related
Ethereum public key. Therefore, who owns a corresponding private key can use
the application (no sign up or additional information are required). Employing
Ethereum, all the details of the rental agreement are executed as specified in the
smart contract, thus avoiding the need for TTP. Akmeemana et al. [24] propose
to use BCT to solve the overbooking practice, supporting the airport collabo-
rative decision making (ACDM), flight planning and air traffic control charges,
maintenance/repair/overhaul (MRO) - (e.g. BC4A industry), and hotel book-
ing for flight crews. Concerning the luggage loss rates, historically (according to
SITA) is 5.73 bags per 1,000 passengers for a total of 21.6 million cases. The
passengers are unable to track their luggage after the check-in. The arrival is the
only moment in which the passengers can realise if a problem occurred. Possible
scenarios are (i) stolen bags, (ii) damaged items, and (iii) bags delayed or sent
to a wrong destination. In a possible blockchain-enabled scenario, a bag could
be monitored in several key-points updating the record in the ledger. In case of
a damage occurred, smart contracts could be written to automatically trigger
compensation pay-outs.

SRQ6 deals with the strengths as well as limitations of the BCT employment
in tourism-related systems. To begin, the strengths identified by the authors are
summarised. A list of the limitations will follow in a second step. It is broadly
agreed on that blockchain technology is able to replace centralised organisa-
tions structures while still ensuring trust and safety related issues. Safety con-
cerns include not only the reliability that changes can only be undertaken when
the whole network agrees but also the protection of data regarding the privacy
of the user [15,18]. This leads to a higher quality of services which allows a
higher satisfaction [11]. Moreover, the replacement of the middleman allows to
reduce additional transaction costs and improve the operational efficiency all
in once [17,23]. A reduction of costs and improvement of efficiency is further-
more reached by the automation of processes based on smart contracts [24].
Whereas there are various advantages of the employment of BCT, many authors
agree that the technology finds itself still in a very early phase with challenges
ahead [9,28]. In the context of the airline use-cases, an identified challenge lies
in the lower transaction speed due to the higher processing power required. In a
centralised system with todays standards compared to an equivalent blockchain
solution, the number of transactions of the latter will be outperformed by the
former [24]. Additionally, the benefits and the effectiveness of the implementa-
tion of blockchain still depends on the industry and sector. Moreover, currently,
standardisation is mostly missing [22,30].
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The last question, SRQ7, finally proposes the future challenges. As already
identified as a limitation by several authors, the lack of concrete applications
claim the implementation as implicit challenge. Only by testing, yet unknown
implications can be discovered [10,12–15]. Regarding the implementation, there
are also legal aspects that need to be taken into account [13]. Finally, others argue
that there is also still plenty of space for further theoretical and methodological
research [2,9].

4 Discussion

In both 2016 and 2018, the world economic forum and Gartner identified
blockchain as one of the “top 10 emerging technologies” of the year. An observed
rising interest in tourism and the booming of scientific work in that field seems
therefore only logical.

Research Community vs. Industry
Contrary to the activity identified in the academic community, several authors
claimed that the missing implementation of blockchain solutions is among the
main future challenges. Data-based support for this argument can be found
in [20], that analysed a data set of 1140 start-ups using blockchain technology
as part of their business models in 2016. The start-ups included in the analysis
span across diverse industry branches (e.g., education, health-care, and tourism).
Unlike the identification of 483 young businesses in the finance and insurance
sector, the analysis counts only three start-ups in the tourism sector. In 2018,
a study [20], sheds, however, a different light on the perspective when briefly
analysing the blockchain market in the field of tourism. Firstly, the authors dif-
ferentiate between applications improving already existing market loyalty sys-
tems vs. applications based on new ideas for services in the systems. Then, the
authors listed 38 Apps grouped by reference in the following scenarios: accommo-
dations, outdoor industry, catering, transport and “general”. The list includes
apps such as “Winding Tree”4. It is a decentralised travel ecosystem based on
the idea of building a public blockchain for the travel market. On the one hand,
the goal is to make travelling more affordable for the travellers. On the other
hand, the start-up aims to increase the profit for the suppliers by replacing
OTAs and thereby challenging their monopoly in the market. Thus, the appli-
cation correlates directly the possibilities for the implementation of blockchain
in tourism suggested in [9]. Another solution regarding the hotel industry is
named “Lockchain”5. An alpha version of the marketplace allows customers to
book rooms directly with hotels for a small fee (or without if paying with LOC
tokens) [34]. The aim is to bypass travel agencies minimise extra costs. Therefore,
multiple applications have already implemented some of the solutions proposed
at a conceptual level.

4 https://windingtree.com/.
5 https://alpha.locktrip.com/hotels.

https://windingtree.com/
https://alpha.locktrip.com/hotels
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The Lack of Understanding as Barrier
It does not mean, however, that there is no need for pushing theoretical analysis
towards actual development and testing. According to Akmeemana [24], there
still is a lack of understanding in which cases blockchain solutions lead to actual
improvements. The claim is that a lack of expertise hinders the implementation
of further solutions due to the cost of expertise and resources.

Customer Advantage vs. Supplier Advantage
The high costs combined with required expertise, lead to a further discussion.
SRQ3 identified one of the most important factor motivating the use of BCT:
both service providers and suppliers can benefits from BCT-based systems. Two
existing examples of already implemented applications are WindingTree and
Lockchain. The positive impact from the perspective of the supplier is: “by
replacing the intermediary, the company will profit from saving costs and over-
coming inefficiencies”. The profit is thereby expected to be higher than the
required investments. From a customer point of view, the benefits are less clear
on a first sight. The replacement of the intermediary does not automatically
promise that the prices for the customers will be reduced, especially bearing in
mind the high input costs. On a second sight, it has to be accounted for other
important but less visible advantages for the customer, what is gained due to
the introduction of BCT. As analysed in SRQ6 the elimination of a third party
implies that a system relying on trust-based BCT promises a higher level of secu-
rity for private data. Thus, especially if trust has been identified as one of the
highlighting requirements as well as benefits, improvement can also be expected
from the standpoint of the customer.

5 Conclusions

This paper presented an SLR of 29 primary studies addressing BCT in tourism
systems. An overview of domains, functionalities, application scenarios, motiva-
tions, assumptions, element of trust, strengths, limitations, and identified future
challenges has been provided. It has also been discussed hype and reality, the
perception of BCT from tourism researchers and industry perspective, the lack
of understanding as a factor hampering this technology, and the advantages for
the users in turn. However, it has also been acknowledged that to successfully
employ BCT and takes advantage from its added-value, the data security and
privacy, and scalability (among others) have to be guaranteed. BCT itself does
not guarantee them, therefore, more research/building new mechanisms on top
has to be studied and applied to real-word use-cases. Proved the interest of
different communities in the tourism-related areas, it confirms the potential of
BCT in tourism. Ongoing works focus on addressing open challenges of employ-
ing BCT in tourism scenarios. Future work focus on implementing the visionary
designs.
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Abstract. Writing style is an important rhetorical feature of textual informa-
tion. However, its value has not yet been well understood within the context of
social media. This research compares two major aspects of textual content, i.e.,
content and style, to determine the information value of online hotel reviews.
Using TripAdvisor hotel reviews, several machine learning techniques based on
natural language processing (NLP) are applied to predict review helpfulness.
The results indicate that textual features are core features of online reviews; that
style is a more influential aspect than content; and, that combining both features
produces the best results. This study contributes to the understanding of user-
generated content in the textual format within the hospitality and tourism con-
texts. Limitations and directions for future research are also discussed.

Keywords: Writing style � Textual content � Online hotel reviews
Machine learning � Natural language processing (NLP)

1 Introduction

The current United States President Donald Trump is considered one of the most
famous Twitter influencers. Although his popularity could be attributed to his presi-
dency, writing style in his tweets is one of the major reasons why he is successful on
the social media platform. With provocative and incendiary words, his rhetorical
package is shown in the feeds of over 50 million followers and retweeted averagely
over 1,600 times. New York Times found that his tweets are composed of “constant
repetition of divisive phrases, harsh words, and violent imagery that American presi-
dents rarely use” [1]. Especially, the incident of “covfefe” shows well that sometimes
what one says (i.e., content) does not matter as much as how he says it (i.e., style) in
online communication.

Non-verbal cues are less available in the online world and, therefore, text plays a
crucial role in online communication and language usage is a core factor influencing
how individuals express and interpret information [2]. Particularly in hospitality and
tourism, online textual content has been recognized as a primary information format in
the whole travel process [3]. For example, travellers read online reviews before or
during the travel to obtain information and write reviews after the travel to share their
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experiences [4]. According to the linguistics literature, text is composed of two major
aspects: content (i.e., what to say) and style (i.e., how to say) [5]. Style refers to the way
text is written, namely specific choices of functional words (e.g. pronouns, preposi-
tions, articles, and so on) [6]. Although there has been growing interest in collecting,
analysing, and interpreting online reviews, the impact of style in these textual contents
has not been well understood [7, 8].

This research aims to understand information value of style in online textual
reviews in the hospitality and tourism context. In order to do this, machine learning
methods were adopted to predict review helpfulness of online reviews extracted
through a computerized text analysis program called Linguistic Inquiry and Word
Count aka LIWC. The predictive power of style is compared with that of content and
discussed the findings in relation to both theory and practice.

2 Research Background

In social media, a piece of online information such as product reviews provides a
variety of features including text, sound, photo, and video [9]. Although various types
of features are available, the core information is text [5]. Travellers evaluate online
reviews by carefully reading the textual content [10]. As such, text plays an essential
role in online information content [2]. Thus, to effectively understand information value
of online content, it is important to understand text compared to other peripheral
features [11].

Text is composed of what is being said (content) and how is being said (style), so
both aspects are highly relevant decision inputs which help readers to evaluate its
information value [5]. At the word level, while nouns, regular verbs, and adjectives or
adverbs usually constitute content, pronouns, prepositions, articles, and other esoteric
categories represent style [6]. While content and style indicate different aspects of text,
both need to be considered in order to fully grasp the text’s meaning [12]. However,
previous research on online reviews has ignored the style aspect despite of its
importance in determining information value of textual content [5, 13, 14]. Although a
few recent studies examined information value of style, most of them considered style
as a supporting feature, focusing on its complementary role [7, 15–17]. In other words,
style’s information value has been hardly examined as an independent aspect [5]. Some
studies argued that style could be more influential for readers to perceive information
value of textual content because readers tend to identify writers mainly through the use
of style words rather than content words [18, 19]. Also, higher degree of synchro-
nization in style makes communication participants approve and trust each other [20].
Thus, a lack of research on style appears to be a deficiency in our understanding of
textual information [19].

Particularly in hospitality and tourism, understanding online textual information is
critical because travel products are difficult to be previewed before actual consumption,
and text-based communication such as online reviews plays an essential role in the
consumption process [3]. A great number of studies have examined significant impacts
of online reviews on travellers’ choices (e.g., [21, 22]) and firms’ economic perfor-
mances (e.g., [23, 24]). In spite of greater number of studies of online reviews in

322 S. Shin et al.



hospitality and tourism, our understanding of the nature and utility of online reviews
remains limited owing to the lack of research on important linguistic characteristics
such as style.

3 Research Methodology

In order to examine the information value of style in online textual reviews within the
hospitality and tourism context, machine learning techniques are used to examine the
predictability of text on perceived helpfulness of reviews in terms of both content and
style.

3.1 Research Design

We defined the understanding of the information value of style as an inference problem
of machine learning: to what extent can the helpfulness of online reviews be effectively
explained and predicted by style compared to that by content? As a number of previous
studies have shown, in general, the number of helpfulness votes tends to show skewed
distribution [2, 9]. Specifically, a greater number of online reviews received either no
helpfulness votes or one vote. Therefore, predicting whether online reviews received
helpfulness votes or not makes sense as an inference problem of machine learning [9,
17, 25]. Since it is hard to predict review helpfulness from scratch for a computer
program, the number of helpfulness votes in the raw data was used for training
classifiers.

Under the premise that a textual review has two major aspects (i.e. style and
content), we (1) extracted the two aspects from each online review with NLP tech-
niques and labelled each review as a helpful or non-helpful review based on its number
of helpfulness votes, (2) trained four helpfulness classifiers (i.e. baseline-, topic-, style-,
and hybrid classifier), and, (3) measured and compared each classifier’s performance to
decide which aspect is more influential in predicting review helpfulness.

3.2 Data Collection

Online hotel reviews written in English were used as research data. Specifically, reviews
about the hotels located in 18 US cities (Americus, Georgia; Myrtle Beach, South
Carolina; Aiken, South Carolina; Bradenton, Florida; Champaign, Illinois; Pueblo,
Colorado; Chattanooga, Tennessee; Orlando, Florida; Las Vegas, Nevada; Forth Worth,
Texas; Baltimore, Maryland; Memphis, Tennessee; San Francisco, California;
Indianapolis, Indiana; San Jose, California; Dallas, Texas; Chicago, Illinois; New York,
New York) were collected from TripAdvisor using a web crawler written in Python and
Java programming languages in summer 2016. Among all the searchable hotels in
TripAdvisor in the 18 cities, specific number of hotels were randomly selected from
each city, with on average approximately 13 hotels per city (a total of 232 hotels).
Reviewer ID, reviewer level, overall rating, review text, and the number of helpfulness
votes were collected. Although in total 148,575 reviews were collected, 8,461 cases
were removed due to their lack of sufficient length (i.e., less than 50 words) or required
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features (i.e., no helpful votes due to short review age (less than 12 months)), resulting in
140,114 cases for the analyses. For the purpose of prediction, each review was labelled
as helpful- or non-helpful based on the number of helpfulness votes: reviews of no
helpfulness votes as “non-helpful reviews (0)” otherwise “helpful review (1).” To
achieve training and prediction precision, the data set was divided into a training (70%)
and test set (30%) and a stratified partition was used to construct a balanced data set
including the same number of helpful and non-helpful reviews (Table 1).

3.3 Extracting Textual Features and Measure

To extract content features, topic modelling was used. Topic modelling is a machine
learning tool for identifying major topics in text by analysing a collection of docu-
ments. Besides identifying major topics, it calculates associated probabilities indicating
the likelihood of specific topics to appear in a specific document. Among different
algorithms, the Latent Dirichlet Allocation (LDA) algorithm was adopted [26].
The LDA algorithm assumes that a hidden structure exists, which consists a set of
topics in the whole text corpus. To infer the hidden structure, the algorithm utilizes the
co-occurrence of observed words in different documents and calculates mathematically
the posterior distribution of the unobserved topics in the documents [26]. Topic
modelling with the LDA algorithm was performed and five groups of topics were
identified. After checking the topics in each group, each group was labelled as “Basic
service,” “Landmark & Attraction,” “Value,” “Dining & Experience,” and “Core
Product” (Table 2). For groups which include a few irrelevant topics (e.g., “Breakfast”
and “Staff” in “Value” group), they are labelled primarily based on most of the other
topics. Each review was assigned with five topic scores, which were then used as
content features for training and testing classifiers.

Table 1. Datasets for analysis

Overall Helpful reviews Non-helpful reviews

Training set 98,080 (70%) 49,040 (70%) 49,040 (70%)
Test set 42,034 (30%) 21,017 (30%) 21,017 (30%)
Total 140,114 (100%) 70, 057 (100%) 70, 057 (100%)

Table 2. Identified groups of topics

Basic service Landmark & Attraction Value Dining & Experience Core Product

Desk (0.044) Square (0.072) Great (0.107) Bar (0.030) Room (0.081)
Front (0.040) Times (0.060) Location (0.080) View (0.018) Free (0.027)
Room (0.040) Central (0.042) Staff (0.076) Trip (0.018) Bed (0.026)
Service (0.035) Park (0.039) Good (0.062) Restaurant (0.017) Small (0.022)
Air (0.011) Station (0.023) Breakfast (0.029) Service (0.013) Size (0.020)
Check (0.010) Building (0.019) Nice (0.021) Experience (0.012) Area (0.020)
Business (0.009) Subway (0.018) Place (0.021) Visit (0.010) Coffee (0.019)
Rate (0.008) Empire (0.017) Excellent (0.018) Wonderful (0.010) Nice (0.016)
Door (0.007) State (0.016) Price (0.016) Lovely (0.009) Bathroom (0.015)
Customer (0.007) Broadway (0.014) Friendly (0.015) Top (0.009) Shower (0.014)

Note. The numerical values in parentheses represent posterior probabilities of topics
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To extract style features, LIWCwas utilized. LIWC is a text analysis program and its
results showwhat categories of words (i.e. part of speech) is used in text [27, 28].With its
predefined dictionaries, LIWC reads each word in text, compares the word against the
dictionaries, and identifies which words are associated with which categories. After the
processing, it calculates the proportion of specific categories of words and determines
style of text based on the proportion [6].With its higher reliability and validity, LIWC has
been adopted in a number of studies in different fields such as language, social psy-
chology, consumer behaviour, and social media [27]. Drawing from findings of lin-
guistics literature [5, 7, 9, 15–17, 29–31], five categories were selected which have been
examined as valid indicators of major style aspects: pronouns (social-oriented language),
article and preposition (concrete information), auxiliary verb (passive voice), and
affective words (emotional language) (Table 3). Actually, affective words were regarded
as either content or style aspect in other studies [6, 13, 14]. In our study, ‘what to say’ is
primarily about product attributes rather than emotional expressions, so affective words
are considered as style features. Each reviewwas assigned to five numerical variables and
the five values were used as style features for training and testing classifiers.

Other than the competing helpfulness classifiers (i.e., topic and style classifier), a
baseline classifier was constructed to examine the effectiveness of proposed aspects.
Several features of online reviews were used for the baseline classifier: reviewer level
(how many contributions have been made by individual reviewers), review age (for
how long reviews have been exposed to other users), overall rating (from terrible (1) to
excellent (5)), and review length (text length). As the four features have been examined
as significant in influencing review helpfulness, they were utilized as control features
[32]. As for reviewer level and overall rating, the raw numerical values were used. In
the cases of review age and review length, the number of months from upload time to
data collection time and the number of words in review text was used, respectively.
Finally, a hybrid classifier was created by including all the control and textual features
and tested to examine the joint effects between topic and style features. In the hybrid
classifier, all the features were included without standardization.

3.4 Training and Testing Helpfulness Classifiers

To examine the prediction accuracies of the proposed aspects, four helpfulness clas-
sifiers were trained and tested. In these processes, machine learning for classification
was implemented in R programming language. For each classifier, four different

Table 3. Explanation of selected categories of style words

Category Examples Psychological correlates

Pronoun I, Them, Itself Social-oriented language
Article A, An, The Concrete information
Preposition To, With, Above Concrete information
Auxiliary verb Am, Will, Have Passive voice
Affective words Happy, Love, Ugly, Hate, Cried, Abandon Emotional language
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machine learning methods (i.e. Decision Trees (DT), Naïve Bayes (NB), Logistic
Regression (LG), and Random Forest (RandF)) and four different estimation metrics
(i.e. Accuracy, Recall, Precision, and F1) were adopted for testing. The major differ-
ence between the four methods is how each classifies reviews into helpful or non-
helpful: (1) DT classifies by using the most significant features followed by the next
significant one, and so on. In this way, it makes a tree structure [33]; (2) NB is based on
Bayes’ Theorem assuming independence between features, and it considers every
extracted feature’s contribution to review helpfulness independently [13, 34]; (3) LG
predicts review helpfulness by fitting data to a logit function. It finds the best fitting
model to explain possible relationships between features and helpfulness [15];
(4) RandF is described as an ensemble of DT. Different from DT using a single tree
structure, it utilizes a collection of trees, called forest, and selects the best classification
result by comparing trees [35]. Since each method has its pros and cons and produces
different performance depending on data format, many studies have adopted more than
one method to obtain reliable results [9, 14, 16]. As for hyper-parameters of RandF
(i.e., number and maximum depth of trees), random search method was used for finding
the optimal number and maximum depth of trees. The following results were found:
baseline classifier (number of trees: 5, maximum depth of trees: 2), topic and style
classifier (number of trees: 5, maximum depth of trees: (5), hybrid classifier (number of
trees: 5, maximum depth of trees: (6). Finally, 10-fold cross-validation was performed
for each method to obtain unbiased error estimate: (1) the whole data set was randomly
divided into training and testing data set 10 times, resulting 10 different data split cases;
(2) each split case was tested, producing 10 different performance results; (3) the 10
different results were averaged.

4 Results

4.1 Descriptive Analysis

Table 4 shows the descriptive statistics of the data set. In case of review helpfulness,
since a balanced data set was used as shown in Table 1, both the mean value and
standard deviation are 0.5.

4.2 Predicting Review Helpfulness

Table 5 shows the overall results. In all methods, consistent trends appear: (1) both
topic and style classifiers produce higher scores than the baseline model; (2) style
classifier outperforms topic classifier; (3) hybrid classifier produces the highest score
(bolded text in Table 5). All the improvements from baseline- to topic classifier, from
topic- to style classifier, and from style- to hybrid classifier were significant. Thus, it is
found that (1) textual features of online reviews have their own information value as
core features; (2) among the textual features, style features have higher information
value than content features in predicting review helpfulness; (3) combining two major
textual features is the most effective way to estimate review helpfulness.
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Since the RandF method is able to show each feature’s importance, we computed
each feature’s importance to further understand information value of style. As shown in
Fig. 1, all style features appear as better predictors. Thus, the higher information value
of the style features was further corroborated. With respect to the representation of each

Table 4. Descriptive Statistics

Features (Unit) Mean Std. Min. Max.

Control Reviewer level (1–6) 4.01 1.75 1 6
Review age (Number of months) 87.02 35.73 12 183
Overall rating (1–5) 4.09 1.04 1 5
Review length (Number of words) 117.86 79.17 50 3,844

LIWC Pronoun (Percentage) 9.47 4.90 0.25 66.67
Article (Percentage) 9.32 3.94 0.31 45.45
Preposition (Percentage) 12.46 4.40 0.76 66.67
Auxiliary verb (Percentage) 8.47 3.77 0.41 42.86
Affective words (Percentage) 6.92 4.96 0.32 71.43

Topic modelling Topic 1 (Probability score) 0.1995 0.0336 0.0486 0.6776
Topic 2 (Probability score) 0.1956 0.0306 0.0486 0.4900
Topic 3 (Probability score) 0.2038 0.0330 0.0405 0.4851
Topic 4 (Probability score) 0.2020 0.0341 0.0679 0.8057
Topic 5 (Probability score) 0.1992 0.0349 0.0456 0.5982

Result Review helpfulness 0.50 0.50 0 1

Table 5. Testing results of prediction of baseline-, topic-, style-, and hybrid classifier

Methods Results Baseline Topic Style Hybrid

Decision trees Accuracy 0.7008 0.7020 0.7046 0.7070
Recall 0.5545 0.5640 0.5663 0.5698
Precision 0.8600 0.8635 0.8678 0.8720
F1 0.6766 0.6812 0.6840 0.6871

Naive Bayes Accuracy 0.5822 0.5838 0.5843 0.5865
Recall 0.9115 0.9257 0.9300 0.9398
Precision 0.5812 0.5823 0.5831 0.5852
F1 0.7113 0.7155 0.7162 0.7222

Logistic regression Accuracy 0.6195 0.6214 0.6222 0.6235
Recall 0.8955 0.8965 0.8973 0.9201
Precision 0.6110 0.6125 0.6133 0.6143
F1 0.7270 0.7272 0.7280 0.7286

Random forest Accuracy 0.6297 0.6347 0.6399 0.6464
Recall 0.9222 0.9379 0.9435 0.9473
Precision 0.5849 0.5954 0.6141 0.6312
F1 0.7221 0.7284 0.7373 0.7565
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style feature, the results suggest that providing information concretely (preposition,
article), sharing travel experiences with social-oriented language (pronoun), passive
voice (auxiliary verb), or emotional language (affective words) could be more
important for readers to perceive online travel reviews than attributes of hotel products
(i.e., topics).

5 Discussion and Conclusions

Motivated by a lack of understanding of the role of style in online textual reviews in
hospitality and tourism, this study assesses its information value contributing to online
review helpfulness by applying machine learning methods with NLP techniques. The
findings show that although two major textual features have their own information
value, style seems to contribute to review helpfulness more than the content does. The
high performances of style classifier are consistently supported by different methods
and further corroborated through computation of each feature’s relative importance.
These results suggest that style is an important aspect of textual reviews in the hos-
pitality and tourism context, as has been shown within other contexts [7, 12, 15–17].
Indeed, style can be a more influential aspect than the content in consumers’ evaluation
of review helpfulness [18–20].

It must be recognized that human language is complex and the evaluation of textual
reviews could be a complex process as well. Both content and style may play signif-
icant roles in readers’ perception and evaluation of others’ experience in relation to
their own experiences and preferences. To illustrate this, we draw two examples from
the original data to contrast hotel reviews (see Table 6). Although both reviews are
perceived as helpful by others, they are quite different: the review in the left column
(style-leaning) is written with persuasive style (i.e., the higher usage of preposition and
pronoun) but less include the information demanded by New York traveller (i.e.,
landmark and attraction) [6], while the review in the right column (topic-leading)
focuses more on the demanded information but its style is not highly persuasive due to
the lower usage of prepositions and pronouns.
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Fig. 1. Feature importance
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Table 6. Examples of reviews from style and topic perspectives

Style-Leaning Content-Leaning

The Ritz-Carlton New York, Central Park
(New York, New York)

The Michelangelo hotel (New York, New
York)

5 out of 5 points (Excellent) 5 out of 5 points (Excellent)
We stayed at this hotel for 1 night on our way
to Paris and then for 3 nights on our way
back from London. We have nothing but
wonderful things to say about the hotel, the
staff and the facilities. In typical Ritz Carlton
fashion, the staff went out of their way to
welcome us. This whole trip was a 25th
wedding anniversary. Upon returning to our
room the first night, after dinner, we found
the entrance to our suite paved in rose
pedals. The path of pedals led to the
bedroom and there on the bed were more
pedals in the shape of a heart.
Upon our return from 2 weeks in Europe, the
staff had placed a plate of cookies and
chocolates including a chocolate picture
frame that contained a chocolate “picture”
saying “NEW YORK PARIS LONDON NEW
YORK”. Now, I have stayed at many fine
hotels, but for a hotel to (1) ask their guests
why they were staying and what their plans
were and (2) actually listen to their guests
and (3) take the initiative to act upon what
their guests said is incredible. We would stay
here again without question. The staff we
interacted with was attentive, polite and
professional. The Club was excellent with
diverse food offerings and incredible staff.
The only issue we had was resolved promptly
and if anything the hotel over compensated us
for the problem.

My husband and I have just returned from a
3 night stay at this hotel. One of the other
reviews mentioned something about being
treated rudely based upon how they were
dressed, but I have to say that we didn’t
experience this at all. We were both dressed
very casually and had lots of questions about
parking our car, checking in, etc. and
Carlos, the wonderful doorman, couldn’t
have been nicer. He actually was much more
pleasant and helpful than the people at the
front desk, but we saw him a lot and were
more comfortable asking him questions. Our
room was on the 5th floor and faced 51st and
the corner of 7th Ave., which could be a little
noisy for some I’m sure. We noticed the noise
but after walking all over the city each day,
we still slept well. We didn’t try the breakfast
or room service so I can’t comment on that.
However, we did eat at the Europa Cafe
which is across the street, and that was good.
The room itself was very clean and spacious,
and the turn-down service was a nice treat.
I also liked our personal doorbell, but that’s
probably because I like the little things.:) As
others have mentioned, the location is great,
and I definitely agree. We were steps away
from Radio City, Rockefeller Center, Times
Square, the subway, etc. We will definitely
return to the Michelangelo…hopefully
getting the same great rate we had this time
($195/night)!

•The usage of prepositions indicates ‘concrete information’ and its higher usage tends to
increase the quality of text [6]. Style-leaning example has much higher proportion of
prepositions (21.78%) than average (12.76%)
•The usage of pronouns indicates ‘social-oriented language’ and its higher usage tends to
increase the quality of text [6]. Style-leaning example has much higher proportion of pronouns
(11.32%) than average (9.52%)
•For New York travellers, the information about the city’s famous place and attraction is highly
demanded (topic 2: landmark & attraction) [8]. Such information is more provided in content-
leaning example than average (28% > 19%)
• For New York travellers, the information about restaurants or inner facilities within hotels is
less demanded (topic 4: dining & experience) [8]. Such information is less provided in content-
leaning example than average (15% < 20%)
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Theoretically, this study improves our understanding of online textual reviews’
information value by providing empirical grounds for consideration of the overlooked
aspect of textual content. Although needs of understanding style have been emphasized
by a number of studies, only content has been frequently focused in hospitality and
tourism field [4, 9]. As one of the early studies investigating style aspect of textual
content, this study can serve as the basis for further unpacking the communicative
effects of online reviews [11, 36]. Also, by using NLP techniques (i.e. LIWC) and
machine learning methods, this research shows the potential of these tools to gain a
more comprehensive understanding of textual content. More importantly, the adopted
analytic framework can be applied to other forms of textual contents.

Practically, these findings offer useful insights for review platforms and hospitality
marketers. On the one hand, review platforms continuously aim to add useful infor-
mation features for readers or create reliable algorithm for predicting review helpful-
ness. The empirical importance of specific categories of words can be valuable
knowledge for such development. On the other hand, marketers of restaurants, hotels,
or destinations can create more persuasive rhetorical messages.

This research also has several limitations. First, several problems in data analysis
need to be addressed: (1) the higher variation in results of topic modelling (i.e. it
produces different results on every run); (2) the unstandardized scales of features (i.e.,
control- (raw number), topic- (probability score), style features (percentage); and
(3) the “black box” problem in machine learning (i.e. it is unknown how the functions
of machine learning work). Second, the improvements that were found between clas-
sifiers are extremely small. Although the improvements were significant statistically, it
is difficult to see them as actual improvements in a practical sense. The research design,
data processing, and robust check have to be improved in future research. Finally,
although five features were adopted for representing style aspect based on established
literature on language [24], the selected features have some limitations in fully rep-
resenting ‘how to say.’ Thus, future research needs to adopt features that fully represent
the communicative style in online reviews.
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Abstract. A WeChat mini program is an application that users can use without
downloading and installing. After it was officially released in 2017, many travel
enterprises have launched their own mini programs. This study applies affor-
dance theory to investigate the role of WeChat mini programs in tourism
activities through social network analysis using Rstudio. The authors searched
for the topic “how do you perceive travel related WeChat mini program”, 200
comments were crawled and 180 comments were analysed after data cleaning.
Results show that travel-related WeChat mini programs play a very important
role in Chinese social network tourism activities. Moreover, the results suggest
how the affordance theory has to be applied to the usage of WeChat mini
programs.

Keywords: WeChat mini program � Affordance theory
Social network analysis � Rstudio

1 Introduction

In recent years, the rapid spreading of smartphones is pushing the mobile Apps market
to become a fast-paced media outlet in the field of consumer technology [1, 2]. With
the increasing popularity of smartphones, tourists are widely using mobile applications
to book accommodations, transportation tickets, tourist attraction tickets and so on. In
the mobile Apps market, travel-related Apps ranked seventh as most popular category
of being downloaded [3]. As stated by TripAdvisor, 60 percent smartphone users have
downloaded travel Apps and 45 percent of those individual users plan to use Apps to
design their trips [2, 3]. Mobile Apps have changed the way of how Chinese tourists
travel and all of those statistics can demonstrate the importance of mobile Apps in the
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travel field. Based on the report of TripAdvisor, travellers from the US, UK and Italy
stand out as online booking channel users, whereas the Chinese are most likely to make
bookings via mobile Apps [4].

However, it is well known that travel-related Apps are used at a low frequency, but
development costs are quite high (e.g., Booking.com, Airbnb, C-trip). And often, travel
Apps take up lots of phone memory. According to reports of the mobile Apps analytics
firm Flurry, travel Apps are used on average only 2.6 times per week and keep 45
percent of their users over a 90-day period [5]. Previous researches also studied
smartphone Apps usage patterns, and most of those studies have analysed how to
designed Apps to attract users [6–10]. However, not many studies focus on the low
usage frequency and high storage capacity of travel-related Apps.

In view of this situation, WeChat, the giant among Chinese instant messaging and
social media Apps, launched the function of mini programs in 2017. After the release,
the WeChat mini program received great attention in tourism context. Meanwhile,
OTAs (Online Travel Agents) and others have launched their own mini programs to
attract travel users (e.g., Booking.com, C-trip, Qunar.com, Tongcheng Lvyou), which
has been growing rapidly. From a theoretical point of view, some researchers believe
that the WeChat mini programs not only have most of the functions of the original
Apps but also integrates the advantages of authentication, payment, sharing, and
communication [11]. Surprisingly, the WeChat mini programs have abandoned the
cumbersome procedures of past Internet products and have leveraged user experience
better than websites and general Apps [12]. In this study these mini programs are
examined through affordance theory, which studies not only object itself and spatial
relationships but also an interaction with the object and “action (affordances)” [13].

Most related previous studies have investigated general information systems design
based on affordance [14–16] and social media affordance [17–19]. However, surpris-
ingly, not many papers have explored the tourism context yet. Meanwhile, the WeChat
mini program seem to be a “revolutionary” innovation, the potential of which have not
yet been exploited so far [20]. Therefore, in this study an exploratory analysis will be
conducted to test how the theory of affordance proposed by Gibson and developed by
Norman (see Sect. 2.2) could fit into the WeChat mini programs among Chinese
traveller networks from the users’ perspective. Hence, the following research questions
are proposed:

RQ1: Do WeChat mini programs play a very important role in Chinese tourism
activities? If so, how do they become so important?

RQ2: Among the tourism original functions, have tourism activities been more actively
fulfilled through various tourism-related interactions within the WeChat mini
programs?
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2 Theoretical Background

2.1 WeChat and WeChat Mini Program

Either domestic tourism or outbound tourism, China has become a huge tourism market
in the world. Under the guarantee of a stable economic and social environmental
change, the demand for national tourism is continuously soaring, thus, Chinese tourism
consumption continues to heat up. As stated by the ‘2016–2017 China Tourism
Consumer Market Development Report’ issued by the China Tourism Academy, in
2016, the number of tourists in China’s domestic, inbound and outbound tourism
markets was 4.7 billion, and the scale of tourism consumption was more than 800
billion US dollars [21].

Moreover, with the rapid development of mobile smart devices, Chinese tourists
intensely use smartphones for travel planning and communicating in their Chinese
social networks to enhance the design of their user experience [4]. According to
Travelport, the average British traveller uses 14 smartphone Apps while traveling,
where maps and weather-related Apps are the most used [22]. However, the number of
Apps used by Chinese traveller is on average 20 Apps [22]. In such an environment
industrial investment and innovation have become extremely active, and the profit
margin also can be imagined. As one of the giants in China’s Internet industry, Tencent
also gained its large profit in the travel industry.

WeChat is a free application launched by Tencent in 2011 to provide instant
messaging services for smart devices. As of the second quarter of 2016, WeChat has
covered more than 94% of the smartphones in China, with 806 million active users
monthly [23]. A few years later, WeChat mini programs were released; the first batch
of WeChat’s mini programs was officially launched in 2017 and users were able to
experience various mini programs. A WeChat mini program appears to be similar to
general Apps, however, there is no need to install or uninstall them on the smartphone.
They are embedded in WeChat and do not use any mobile storage, and WeChat users
can access the mini programs directly within the WeChat App. As specified by the
latest report of Tencent, more than 1 million mini programs have been launched, the
total number of users of mini programs has reached nearly 400 million, and on average
a WeChat user opens mini programs four times per day, 54% of which are active
accessed [24] (Fig. 1).

2.2 Affordance Theory

The statement of “rhetoric of inevitability” makes users feel that technological change
is not controllable, making people sense powerless to affect technology, or to select
from various technologies [25]. Travel-related Apps not only change how travellers
plan their trips; they may also change which online travel agency (OTA) a traveller
chooses, how often travellers go on a trip and where they want to travel to.

Affordance theory states that perception could be explained not only by the object
itself and spatial relationships but also in terms of an interaction with the object by
“action (affordances)” [13]. As stated by Gibson [13], individuals are animals cog-
nizing and acting in the specific environment [26]. Gibson proposed the concept of
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affordance, which addresses both the individuals and the environment as well as the
interaction between them. The view of abilities for action offered by the environment is
the central idea of the concept of affordance.

Ecological psychology and the concept of affordance have influence in many fields
[25]. Hutchby [27] took the concept of affordance to technology and studied the
functional aspects of affordance as possibilities for an action. Cabiddu, De Carlo, and
Piccoli [19] studied the affordance of social media and identified three distinctive social
media affordances. Leonardi [28] investigated the relationship between human and
material agencies while in flexible routines and flexible technologies environment.
Majchrzak and Markus [29] discussed the importance of technology affordance and
constraints theory in management information systems. Faraj and Azad [30] argued that
affordance perspective is a promising approach to study the importance of organisa-
tional technology.

Norman [31] attempted to research how individuals can interact with thousands of
other objects. Norman argued that affordance provided by an object should be regarded
as “real affordance” and “perceived affordance”. A coffee cup, for instance, could
provide a function for pouring coffee, pouring popcorn, decorating, and even being a
weapon. All of those kinds of functions can be considered as perceived affordances
while people using the coffee cup for different purposes. However, it does not change
the real affordance of a coffee cup that is a coffee container.

WeChat, the affordance provider, is essentially an instant messaging tool. However,
it provides a lot of other embedded functions. Such as payment services, instant
messaging, financial management, hospital registration and so on. A WeChat mini
program can be seen as an affordance offered by WeChat, however, interestingly, a
WeChat mini program has been extended to other purposes by the interaction between
Chinese social networks, which can be considered as an affordance sub-provider.
WeChat mini program provides a platform for enterprises to release their own mini

Fig. 1. WeChat mini programs
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programs to access the huge amount of WeChat users. Simultaneously, it also offers a
channel for WeChat users to achieve their goal more easily. The mini programs can
provide an intermediary function in travel, simplifying unnecessary processes from the
travel processes. For example, travellers can easily book hotel and traffic tickets
through specific interaction via mini program without downloading and installing
different kinds of Apps.

3 Methods

The authors adopted a network analysis approach, which is a proper method for
conducting a social network analysis of posts related to the usage of WeChat mini
programs. Moreover, text mining and social network analysis enable researchers to
study various topics that appear in the posts, taking into account large amounts of text
data [32]. Therefore, with the goal of investigating the users’ posts after using WeChat
mini programs, the data was analysed using Rstudio [33], a free and open source
environment for the statistical language R (https://www.r-project.org).

3.1 Data Collection

The data was crawled from Zhihu.com, a popular question and answer website where
questions are asked, answered, edited and organized by the community of its users.
Zhihu is more like an Internet forum where users engage in relevant discussions around
a topic of interest. The topic “how do you perceive travel related WeChat mini program
after using it” was searched, 200 posts were crawled and those data were stored in
Excel. After the check, some duplicate posts and advertisements that use the mini
program as gimmicks were found. Therefore, a total of 20 posts was removed and only
180 posts were analysed after data cleaning.

3.2 Analysis Method

The data was analysed using network analysis. In this study the betweenness centrality
CB was used to calculate network centralization indices for the nodes:

CB vð Þ ¼
X

s6¼v 6¼t

rstðvÞ
rst

ð1Þ

where CB vð Þ denotes the betweenness centrality of node v; rst denotes the total number
of shortest paths from node s to node t, whereas rstðvÞ denotes the total number of the
shortest paths from node s to node t via node v. In addition, a clustering method was
adopted to classify the extracted words into groups in order to make the visualization
more intuitively. The three clusters were obtained based on a walktrap algorithm
proposed by Pons and Latapy [34]. This algorithm computes communities (i.e., dense
subgraphs of sparse graphs) in large networks using random walks.
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4 Data Analysis & Results

Before conducting the network analysis, the authors implemented a word segmentation
process for the collected Chinese-written comments. The segmentation process was
conducted using the “jiebaR” package [35] in the R programming language. In the
preprocessing step, a user-defined stop-word list was employed for the removal of stop
words. Then, the network analysis was implemented using the “igraph” package [36] in
R to find co-occurence relationships among the terms of the comments. Therefore, the
top 150 words (see Table 1) were first extracted. This also helps to interpret the
importance of WeChat mini programs through visualization. As mentioned above, the
terms were clustered into three sub-groups, which are represented by three different

Table 1. Top 150 words extracted from the comments

qq calendar reading fast future
Startup ecology technology install demand
Appropriate chance delivery moment no need
produce chat system development Tencent
convenient visiting card related ability offline
associated take-out food Ctrip operation download
authentication business attraction program development time
auditing formal CPU easy phone
group subscribe Mini-game open query
information exchange rate latest developer tour
view calculator movie payment internet
venture capital investment website customized choose company
money management bicycle name game message
field traffic shopping social contact QR code
improve food education recommend share
articles dictionary media promotion tool
connect image release issue experience
remind flight cost mode scene
food and beverage travel agency news data industry
automobile register official support hotel
add Didi Chuxing consumption electronic commerce corporate
magazine click online video search
travel guide edition focus on marketing flow
train ticket emotion bonus reservation public
scan the code manage space page develop
scan solve travel aid function
restaurant introduce friends content trip
review push shopping mall life service
precise flight ticket customer merchant app
goal brand gain market program
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colours in Fig. 2. The network was outlined by calculating the betweenness centrality
of each node. The nodes, which betweenness centrality was larger than 500, were
labelled as key nodes with larger font size. Additionally, regarding the walktrap
algorithm, the authors set the steps of random walks to 30. When the number of steps is
more than 30, a node will be allocated to another group. That is, the steps between any
two nodes within a group are less than 30. In that way, three groups were obtained
according to this threshold value.

First, regarding the results, the graph revealed the key functions of the mini pro-
grams for travellers. These functions are marked in green in Fig. 2. Many users have
experienced the original functions of WeChat mini programs, which can explain it as
affordance aspect itself. Likewise, WeChat mini programs have mapped the function of
many Apps. For example, travellers are very easily accustomed to adopt mini programs
for travel activities such as bike-sharing, shopping, hotel booking/reservation, take-out
food, train tickets or flight booking, and calling a taxi, etc. Furthermore, Didi Chuxing
(i.e., Chinese Uber), the most popular ride-sharing platform when calling a taxi, is
widely used on WeChat. Thus, this mini program plays a critical role for Chinese
tourists’ preferences in many China domestic cities. In addition, the results also showed
that many travellers have used reading- or language dictionary-related mini programs

Fig. 2. Network visualization
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on a trip. These function-based nodes are connected through two nodes (“venture
capital investment”, “calculator”) with a higher betweenness centrality of the travellers
clustering group.

Second, the WeChat mini programs provide travellers with necessary information
on demand on a trip. These keywords were marked in pale blue in Fig. 2 and are
connected through the node “information” in the network. In general, people search the
information regarding hotels, restaurants, and attractions of a destination through
images and videos on websites, and friends’ moments, and online travel agencies such
as Ctrip.com. From Fig. 2, the authors conclude that such travel related mini programs
could share all necessary information (e.g., routes, guides) between travellers. This is
another affordance aspect, of which an object (WeChat) is actionable by the travellers
on instant and demand basis.

Third, drawing on the extracted keywords labelled in purple in Fig. 2, the authors
also found that travellers gave some suggestions and their expectations for the
development of WeChat mini programs. Theoretically, actionable affordance is made.
These words were connected through the key nodes “travel agency”, “travel guide”,
“mini-games”, “goal”, and “auditing”. (1) Travel-agencies and some attractions were
expected to develop their own style WeChat mini programs in order to provide trav-
ellers in different contextual situations with a more convenient trip. The travel agencies
could promote their business through a well-developed mini program. (2) The graph
showed that more mini games are involved in many comments, implying that game-
related mini programs should be developed or embedded in the future. Many travellers
hope to fill extra time through mini games during the trip. (3) Travel agencies are
recommended to have an official account of WeChat, aiming to push more travel
related news, guides, and their own business. Travellers could subscribe to the official
accounts of the travel agencies to obtain more travel-related suitable information.
(4) They suggested that the mini programs should simplify the procedures of auditing
and authentication. However, the security and convenience of the payment system
should be guaranteed, but the ability of solving problems should be further improved.
Such suggestions were connected through two key nodes, i.e., “auditing” and “goal.” In
general, travellers pursue convenient-fast-easy payments and customized trips via
WeChat mini programs.

Fourth, many users believed that the mini program development is beneficial for a
startup business. It can be regarded as another perceived affordance from the per-
spectives of entrepreneurs and their enterprises. Relying on the huge amounts of
WeChat users, those entrepreneurs and tourism organisations can receive alert and
attention from their target customers relatively easy. In addition, for developers, the
threshold for developing WeChat program is relatively low, the development difficulty
level is not as high as that of general Apps. The WeChat program can satisfy simple
basic applications and is suitable for offline service shops and non-rigid demand low-
frequency applications, such as travel-related applications.
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5 Discussion and Conclusion

This paper has applied affordance theory for travel-related WeChat mini programs.
A WeChat mini program is not just an open platform for some quality services, but also
starting point of many travel enterprises on the basis of their own WeChat mini pro-
grams. Norman [31] argued that affordance offered by an object should be regarded as
“real affordance” (i.e., functioning services) or “perceived affordance” (i.e., various
actions via the functions). In the context of WeChat, the “real affordance” of mini
programs is that an open platform should connect users and service providers.
Meanwhile, from different perspectives, “perceived affordances” would be slightly
different. For instance, WeChat mini programs can be regarded as a channel for
travellers to design a customized trip more convenient due to mini programs that do not
have to be downloaded and installed. Moreover, a WeChat mini program is born with
the label of the offline scene, and the connection between online and offline can be
achieved by a simple QR code. In addition, relying on WeChat’s huge database, mini
programs can better combine both online scene and offline scene. For example, trav-
ellers can search for mini programs nearby when traveling to other cities or scenic
spots. Mini programs also can be shared with WeChat friends and forward valuable
information. General travel Apps lack an effective social channel, user sharing beha-
viour is limited, and the penetration range is small. However, WeChat has reached
more than 94% of smartphones in China, with monthly active users of 806 million [23].
Based on the strong WeChat ecosystem, information can more easily spread in WeChat
and mini programs naturally have this advantage.

Therefore, based on the results of the analysis, the research questions can be
addressed. WeChat mini programs are reflecting the important role of the tourism
industry and create potential tourism activities more actively through various interac-
tions within the WeChat mini programs. The WeChat’s role in the tourism ecosystem
has become essential as the interaction within WeChat mini programs is expanded to
go beyond tourism function services. Thus, like Google’s function in the world’s
tourism environment, WeChat was found to play an important role in the Chinese
tourism ecosystem.

In addition to the practical contributions, this study also provides some theoretical
implications. This paper is based on the use of new technology. Regarding the
acceptance and use of new technologies, most of the previous research approached the
question by using the technology acceptance model (TAM) [37–39] and the unified
theory of acceptance and use of technology (UTAUT) [40–42], or other models derived
from those two. This study attempted to explore the acceptance and use of new
technology from a new perspective, which jumped out of the theory about adoption.
Therefore, the authors hope that this research can give some inspiration to future
studies.

Since this paper is still an exploratory study, it also has its limitations. First,
because the object of analysis are the 180 comments written by users who have
experienced travel related WeChat mini programs, it could be very subjective and
biased. Thus, future study should continue this line of research on the basis of larger
datasets.
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Abstract. Social media have become essential for firms in the hospitality
industry to promote their brands, generate engagement and create sales. Using
Facebook more than any other social media, hotels mobilise Facebook pages as
platforms for communicating, interacting and networking with customers and
potential guests, as well as for providing adequate content to consumers as an
essential component of users’ overall satisfaction. The aim of the study was to
analyse the message strategy that hotels in different hotel classes use in content
related to services offered by individual firms compared to content related to the
destination. A total of 4,725 Facebook posts by hotels in Barcelona were
analysed, and compositional data analysis was applied to account for the relative
importance of different data (i.e. proportions of different types of content).
Findings show that higher-class hotels promote themselves by highlighting their
facilities, whereas lower-class hotels promote themselves by promoting the
destination.

Keywords: Compositional data analysis (CoDa) � E-marketing
Facebook � Social media � Hotel class � Content analysis

1 Introduction

Social media have not only revolutionised communication in travel and tourism [1] but
also become major marketing tools for companies and organisations worldwide [2].
Tourists and travellers use social media to access information about tourist products
and receive recommendations; they consider such information to be especially credible
and trustworthy as it proceeds from other users and is spread via electronic word of
mouth (eWOM) [3]. eWOM thus bears significant effects on travel experiences and
influences not only tourists’ decision-making processes and destination selection [4]
but also the image of destinations and the attitudes of tourists towards it [5]. At the
same time, social media communication and eWOM have also changed the relationship
and interaction of customers with hospitality companies by influencing their purchase
decisions and behaviour when they travel [6].

Social media have become essential for firms in the hospitality industry to promote
their brands, generate engagement with users and create sales. Among all social media
platforms, Facebook was found to be the most-used social media by hotels [6].
Facebook has special value as an effective marketing tool for hotels, with which
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marketers can create specific content strategies to meet customers’ needs, generate
positive behaviours and achieve their satisfaction [7]. However, although some
scholars have focused on analysing hotels’ strategies for generating interactivity and
engagement with Facebook posts [6, 8], the thematic content of the posts themselves
has received far less attention [9]. As it has been suggested, scholars interested in the
topic should analyse the Facebook communication and brand communities of various
types of hotels, for different hotels are liable to practise different strategies and exert
different amounts of effort into those strategies [7]. Useful to that end, the star-rating
classification system is the most common customer segmentation pattern in the hotel
industry [10], while the reviews of guests are also sources of segmentation that allow
each hotel to better position itself among competitors [11]. Hotels use Facebook pages
as platforms for communicating, interacting and networking with customers and
potential guests [12], as well as for providing adequate content for each consumer as an
essential component of users’ overall satisfaction [7]. For those reasons, and because
one size no longer fits all, hotels using Facebook as a marketing tool apply different
strategies depending on their hotel class [13]. Giving specific attention to each guest
can help hotels to maintain and improve relationships with customers, reduce mar-
keting costs and the boost the overall satisfaction of customers by interacting with them
on social media [7].

The effectiveness of marketing strategies used by companies on Facebook requires
continual attention from scholars [14]. As [15] have recommended, researchers should
analyse real hotel brands and live Facebook pages in order to provide stronger insights
into hotel marketing models on Facebook. Following that advice, the study reported
here involved analysing differences in the use of hotel and tourism content on Face-
book by hotels in different hotel classes. The goal was to examine the various mar-
keting content that hotels promote in terms of cognitive content, related to both the
services that they offer as companies and content promoting the destination where the
company is located (i.e. micro- versus macro-content), and to observe variations
according to hotel class. In that sense, the study focussed on hotel business practices as
well as on product differentiation.

To that end, separate analyses of internal (i.e. hotel facilities and services) and
external information (i.e. tourist destinations) were first performed to, for example,
know how much more often content about heritage appears than content about gas-
tronomy. Second, a comparative analysis of internal versus external content was also
performed in order to observe differences in content posted on Facebook according to
hotel class. An important question in that analysis was whether higher-class hotels post
more content related to the destination or to the services that they offer. Ultimately, by
comparing Facebook posts with different compositions in terms of content, the most
effective ways of e-marketing and customer engagement can be found.

In web content analysis, the interest of researchers most often lies in the proportion
of each relevant piece of content. After all, long pages can have more of each type of
content [16]. In statistical terms, that trend is known as compositional and composi-
tional data analysis (CoDa) is the standard method of investigating data purporting
relative information [17]. Scholars in the social sciences, including in communication
[18], marketing [19], and in tourism and hospitality [20–23], have recently begun to
use CoDa. [8, 24] considered the compositional nature of content posted on Facebook
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in terms of categories of message type or post topics to assess, for instance, which types
of content were more effective. However, because no authors have used CoDa to
analyse Facebook posts, the aim of the study reported here was to provide a useful,
straightforward method for players in the hospitality sector of assessing and comparing
marketing content strategies on social networks. The analysis considered 4,725 Face-
book posts on Facebook pages of 189 three-, four- and five-star hotels in Barcelona,
Spain.

2 Literature Review

Of all social media, Facebook is the most used by firms in the hotel industry [6]. With
2.23 billion monthly active users, Facebook is also the most popular social media
network worldwide [25], and its users vary in age more than those of any other online
social network, including Twitter [26]. Facebook pages offer great potential for travel
companies to execute their digital worldwide marketing strategies, particular by
allowing them to inform their followers, promote their products and services and
respond to their customers [27]. Being in touch with customers via Facebook pages
‘costs you little time and could generate a good sense of community for them’ [28].
Facebook content is shared by hotels not only to promote their brands but also to
generate sales [6]. Hotels devote more effort to managing their Facebook pages than to
managing any other online social network [29], and their active participation on
Facebook pages has improved the satisfaction of their users, which has made their
online communities more successful in allowing members to get what they want [7].

Research has shown that hotel marketing via Facebook affects hotel booking
intentions as well as intentions of spreading word of mouth about travel experiences
with hotel firms [15]. In other studies, scholars have observed that engaging users with
the Facebook pages of hotels and with their online brand communities generates
positive behaviours in relation to the companies, including the spread of positive
eWOM [7, 30, 31]. However, whereas most research on the Facebook-based com-
munication of hotels has focused on consumer engagement and behaviour [7, 15, 30,
31], far fewer has focused on content posted by hotels. Findings of research on the
content of hotels’ Facebook posts suggest that hotels of different classes use their
Facebook pages to mobilise message strategies in different ways [13]. These authors
classified hotels into six classes—luxury hotels, upper-upscale hotels, upscale hotels,
upper-midscale hotels, midscale hotels and economy hotels—and detected differences
in how hotels in those classes post messages on their Facebook pages, as well as the
formats in which they post messages. Whereas luxury hotels posted messages to raise
brand awareness, economy hotels did not seem to have clear strategies, for they used
their Facebook pages in diverse ways [13].

Concerning the content of posts, [6] conducted a content analysis on European
hotels’ Facebook posts and confirmed that hotels post content to promote both their
hotels and the destinations where they are located, often at the detriment of interacting
with users. However, how cognitive image content is distributed and concentrated on
the micro-level of the company (i.e. about the company’s services) and at the macro-
level of the destination (i.e. about the destination) has yet to be studied. Exploring how
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hotels communicate cognitive content, however, could illuminate the marketing
strategies of hotels and possible synergies that they create with their destinations.
Briefly, cognitive images consist of the knowledge and beliefs about the attributes of
the company or destination and affect users’ perceptions of brands and their decision
making [32].

3 Data & Method

3.1 Case Study

The setting of the study was Barcelona, Spain, which ranks among the most-visited
cities of the world. According to [33] Barcelona is the third top city in Europe and the
10th worldwide in terms of number of visitors and spending in international tourism, as
well as the fifth most-visited city in Europe and 20th worldwide with more than 11
million tourists and more than 30 million overnight stays in 2017 [35, 36]. In terms of
number of hotels, Barcelona has 310 three, four- or five-star hotels and 92 one- or two-
star hotels [35]. The most-valued aspects of Barcelona according to its tourists are the
city’s architecture, culture and entertainment. Tourists visit Barcelona for leisure
(67.6%), for work (21.3%) or for personal reasons [34].

3.2 Data

Facebook posts were content-analysed to observe which sort of information hotels had
posted. Data were collected via browsing and recoding posts on currently operating
hotels’ official Facebook pages and were recorded manually. Hotels included in the
analysis were selected because they had active Facebook accounts, that is, had made at
least three posts per month. All hotels were located in Barcelona, and the official
Catalan register of hotels in Barcelona was used [35]. In total, 189 hotels (i.e. 41 three-
star hotels, 125 four-star hotels and 23 five-star hotels) were included in the analysis,
which represents 61% of all three-, four- and five-star hotels in the city. One- and two-
star hotels were not observably active on their Facebook pages, if they had such pages
in the first place, and were therefore excluded from the sample. Data collection and
coding were performed from February to June 2017 and from February to June 2018.

The 25 latest posts (i.e. from a specific date depending on the period of data
collection) on the Facebook pages of hotels were analysed and coded in terms of the
number of posts featuring two types of composition. Composition about tourism-
related content, in the categories of content about gastronomy (dining), heritage, nature
and sport and urban sites and events, formed one type; whereas the other composition
was related to content posted about hotel services, in the categories of rooms,
restaurants and other facilities (e.g. lobbies, halls or athletic facilities). For posts
containing multiple contents, all content types were coded.

A total of 4,725 posts were included in content analysis. Only the 25 latest posts
were analysed because analysing posts in temporal terms (e.g. analysing publications
posted in the last 6 months) does not produce the same number of posts per hotel, since
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some companies are more active (e.g. publish twice a day) than others (e.g. publish
once a week).

3.3 Compositional Data Analysis

In analysing content on a webpage, what matters is how much more prominent content
of one type is than content of another type (i.e. relative weight). Proportions represent
so-called ‘compositional data’ and lie in a constrained space. A composition of
D different contents (i.e. components) measured online—here on Facebook—repre-
sented as i xi1, xi2,… xiD, is constrained between 0 and 1, and the sum has to be 1—that
is, 100% [17]. Web content analysis data examined in the study fit that definition.

Treating compositional data with standard statistical techniques is subject to both
interpretational and statistical problems [17, 36, 37]. In particular, standard statistical
analysis assumes that the pair of proportions 0.01 and 0.10 are as mutually distant as
0.51 and 0.60; however, in the first pair, the difference is 900%, whereas in the second
it is less than 20%. Problems also arise because compositional data are non-normal;
proportions are bound between 0 and 1, whereas normal distribution has a total real
range from −∞ to +∞. When interpreting the results of analysis, effects cannot be
understood in the standard way—that is, by keeping everything else constant—because
one component can increase only if at least one other decreases. Compositional data
can be transformed by means of the logarithms of ratios, so that they can be subject to
standard statistical techniques [e.g. 21, 38]. Logarithms of ratios present several
advantages including that they focus on relative instead of absolute values, that is, ln
(0.1/0.01) = ln(0.6/0.06). Moreover, log-ratios recover the whole unconstrained real
space, and they make explicit what increases (i.e. the numerator) at the expense of all
else (i.e. the denominator).

In general, an interpretable set of log-ratios is easy to compute when there is an
interpretable sequential binary partition of components according to their conceptual
similarity or simply according to which components the researcher wishes to compare
to another. Those partitions are best imagined in partition trees or dendrograms [39].
A meaningful log-ratio transformation involves using ratios of the geometric means of
the subsets of two components. To create the first log-ratio, the complete composition
is partitioned into two groups of parts: one for the numerator and the other for the
denominator. Next, one of the two groups is further split into two new groups of parts
to create the second log-ratio, in which D components require D – 1 log-ratios.

The objective of the study was first to analyse tourism-related content and content
about hotel services, and Fig. 1 shows the partition trees of the two compositions. The
one on the left relates to content about the destination (i.e. external information). With
four types of content (i.e. four components), three log-ratios were constructed, as
shown in Eq. 1. The first log-ratio, y1, compared the proportion of content about
heritage and all other content: larger values indicated more heritage content posted by
the hotel. The second log-ratio, y2, compared the proportion of city-related (urban)
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content and the combined content about dining (gastronomy) or nature and sport: larger
values indicated more city-related content or less content related to dining or nature and
sport. Last, the third log-ratio, y3, compared the proportion of content about dining and
that about nature and sport: larger values indicated more content about dining or less
content about nature and sport. Heritage has been placed at the top level of the partition
tree because was the most prominent content.

y1 ¼ ln
x4ffiffiffiffiffiffiffiffiffiffiffiffiffi
x1x2x33

p
� �

; y2 ¼ ln
x3ffiffiffiffiffiffiffiffiffi
x1x2

p
� �

; y2 ¼ ln
x1
x2

� �
ð1Þ

By contrast, the partition tree on the right shows composition related to content
about hotel facilities (i.e. internal information). With three types of content (i.e. three
components), two log-ratios (y4 and y5) were constructed, as shown in Eq. 2. The
fourth log-ratio compared the proportion of content about rooms and the combined
content about restaurants and other hotel facilities; larger values indicated more content
about rooms. The fifth log-ratio compared the proportion of content about restaurants
or other hotel facilities; larger values indicated more content about restaurants or less
content about other hotel facilities. In this case, rooms content has been placed at the
top level of the partition tree since they are the main activity of accommodation
establishments.

y4 ¼ ln
x3ffiffiffiffiffiffiffiffiffi
x1x2

p
� �

; y5 ¼ ln
x1
x2

� �
ð2Þ

Once the analyses of each composition were performed, both compositions were
compared, in which each composition was considered to be a component (x1: internal
hotel-related information; x2: external tourism-related content). Of the total number of
posts published on Facebook by hotels, the proportion of posts dedicated to infor-

Fig. 1. Partition trees of compositions: tourism-related and hotel-services contents
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mation about hotel services and that dedicated to information about the destination
could be determined. The log-ratio to compare those types of information was y6= ln
(x1/x2).

Zero replacement. When some components contained zeros, neither the log-ratios nor
the geometric mean could be constructed [40]. The presence of different types of
content on webpages—here, on Facebook pages—conformed to a particular case of
compositional data called count compositional data. Each Facebook page had Si posts
classified to obtain counts of posts with a specific type of content and divided into Si to
obtain the proportion. For each ith page, counts represented a realisation of a multi-
nomial distribution with Өi1, Өi2,…, ӨiD unobserved non-zero probabilities. Even if
those probabilities were non-zero, a combination of a small probability and a small Si
sum could have resulted in some counts being zero for no discernible reason. The
common approach for coping with count zeros is the Bayesian multiplicative approach
[41] with equal uninformative Bayesian priors for Өid = 1/D. According to the Monte
Carlo experiment performed in [41] Bayes–Laplace’s replacement rule is the best. As a
result, zero counts were replaced with x’id = 1/(Si + D), for xid= 0. Next, non-zero
values were reduced in order to preserve the unit sum:

x0id ¼ xid 1�
X
xid

x0id

 !
; for xid [ 0 ð3Þ

Once log-ratios were computed and zeros replaced, analysis of variance of each
log-ratio was used to compare three-, four- and five-star hotels regarding the average
balance between internal and external information posted. Analyses were performed
with Microsoft Excel 10 and the SPSS version 20.0.

4 Results

Table 1 shows the mean and standard deviation of each log-ratio per hotel class. In
general, all hotel classes posted more content related to their restaurants and other hotel
facilities (i.e. negative values) than about their rooms. In fact, the higher the hotel class,
the lower the weight of content about rooms. Regarding the log-ratio y5 to compare the
content of restaurants and content of other facilities, three-star hotels posted more
content about their other facilities (−0.615) than about their restaurants.

Concerning the composition of information about the destination, results revealed
that the first log-ratio comparing content about heritage and content about other tourism
activities was larger among four- and five-star hotels. Higher-class hotels put com-
paratively more weight on content about heritage, whereas three-star hotels put more
weight on content about other tourism activities. Regarding the second log-ratio, three-
star hotels posted more content about the city’s sites and events (1.172) than four- and
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five-star hotels did. Regarding the third log-ratio, four- and five-star hotel posted less
content related to dining and more about nature and sport.

Last, regarding the average balance between internal and external information
posted (i.e. y6), results revealed that five-star hotels put more weight on internal
information (i.e. hotel services), whereas three-star hotels posted more content about
the destination.

The null hypotheses were that hotel class did not make a difference in the relative
importance of each type of content posted compared to others. Last row of Table 1
shows the p values of each log-ratio. Both log-ratios representing composition about
hotel services (y4 and y5) were significant (p < .05), and the null hypotheses were
therefore rejected. Such results indicate that hotel class affected how much content
about hotel services offered was posted. Regarding composition with external infor-
mation, all three log-ratios were significant (p < .05) as well, and the null hypotheses
were also rejected as a result. Hotel class thus affects the relative importance of
destination-related content posted on Facebook. Last, the sixth log-ratio comparing
content related to hotel services and that of the destination was also significant
(p < .05). The relative importance of content posted about hotel services compared to
that about the destination varied among hotel classes.

Even though groups differed sharply in size, the results could be interpreted
according to standard deviation. Outliers were also treated; however, non-extreme
outliers were kept in order not to distort the sample. Figure 2 shows the box plots of the
log-ratios for each hotel class.

Table 1. Means and standard deviations of all log-ratios per hotel class, and p values of F tests
(ANOVA)

Content about the
destination

Content about
hotel services

Hotel services
versus the destination

y1 y2 y3 y4 y5 y6
Three-star hotels M 0.418 1.172 0.106 −0.373 −0.615 −0.129

SD 0.975 0.935 1.011 1.052 0.812 1.139
Four-star hotels M 1.139 0.431 −0.312 −0.853 −0.241 0.252

SD 0.712 0.787 0.898 0.767 0.745 1.087
Five-star hotels M 0.901 0.366 −0.304 −0.993 −0.290 0.739

SD 0.686 0.718 0.752 1.081 0.823 1.041
Total M 0.953 0.584 −0.220 −0.758 −0.329 0.229

SD 0.823 0.867 0.919 0.898 0.764 1.114
p value 0.000 0.000 0.051 0.000 0.027 0.010
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5 Conclusions

The aim of the study was to identify differences in the promotional messages (i.e.
content posted) of hotels posted on Facebook among hotels in different hotel classes in
one of the most-visited cities worldwide. In terms of internal information (i.e. hotel
facilities) posted, results showed that, on the one hand, the higher the hotel class, the
lower the prevalence of content about rooms because such hotels post more content
about other facilities at their hotels (e.g. restaurants and athletic facilities). Such results
could support previous findings that luxury hotels use Facebook pages to develop their
brands [13]. On the other hand, three-star hotels more often promoted their hotel
facilities instead of their restaurants.

Regarding posted content about the destination instead of the hotel and its facilities
and services, five-star hotels presented more content about heritage than about anything
else, whereas three-star hotels presented more content on the city’s attractions than
anything else. Concerning internal versus external information, results clearly revealed
that higher-class hotels prefer to emphasise their facilities instead of promoting
information about the destination. For lower-class hotels, the opposite was true. Three-
star hotels offer fewer services to guests, and their strategies are therefore to promote
the surroundings and the destination instead. Since the services and facilities offered by
higher-class hotels are more complete, such hotels do not need to promote the

Fig. 2. Box plots of all log-ratios
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destination where they are located but instead encourage guests to spend as much time
as possible using their services and facilities. Hotels of higher class also tended to post
content oriented to guests most interested in culture and heritage. The results addi-
tionally showed that content provided by hotels in different classes differed from what
previous findings indicate—namely, that high-revenue companies use different mes-
sage strategies than low-revenue companies [42].

The findings provide insights into the use of Facebook as a marketing tool, espe-
cially about how hotels use their Facebook pages to disseminate messages. To date,
studies about hotels using Facebook have focused on consumers’ engagement and
behaviour, not on the specific content-oriented strategies used by hotels. Thus, the
findings also provide much-needed information to fill that gap in research about hotels
and social media marketing [7, 14].

Regarding the practical implications of the results, hoteliers should keep in mind
that not all customers are the same, and they should therefore direct their messages on
social media to targets according to strategies of differentiation. It is important for hotel
managers to know their customers in order to target messages suitable to them and
thereby maximise their overall satisfaction [7]. Actual and potential customers use
social media to make travel decisions, therefore, it is not only important to have a social
media profile, but to keep the account active and to curate content with a clear target
public in mind. In this respect, users could know where to find information about hotel
services and/or destinations depending on hotel class. Moreover, the differential
communication strategy found in this research according to hotel class could generate a
better brand image and customer attachment to the company, as the hotels are branded
in relation to their “strengths” in the eyes of tourists: the destination itself (for lower
class) or their own services (for higher class).

The appeal of CoDa to analyse types of content posted on webpages or social
media lies in the fact that once the data have been transformed into log-ratios, any
standard statistical tool can be used, which ensures the coherence of results and the
support of standard statistical assumptions. This study contributes by providing a
detailed but straightforward method of assessing and comparing e-marketing content
strategies in the hospitality industry, one which allows researchers to assess proportions
of types of differentiated content and enables segmentation as well as modelling. The
usefulness of the method stems from the fact that it accounts for the relative infor-
mation of data and treats such information appropriately. Furthermore, CoDa allows
researchers to construct tailor-made log-ratios according to their objectives and ques-
tions, which facilitates the interpretation of their findings. To that end, partition trees of
components are useful tools as well. Researchers are encouraged to use such approa-
ches when the proportions of types of content published on webpages or social media
are fundamental to their research questions.

The study also involved a few limitations. Chief among them, the low number of
hotels with active Facebook accounts limited the sample size to three-, four- and five-
star hotels. Consequently, one- and two-star hotels were not represented in the sample
—they were not observably active on their Facebook pages, if they had such pages—
meaning that the results are not generalisable to populations and settings outside
Barcelona. In response to that limitation, researchers could form larger samples in order
to afford a more general overview of the use of social media as an e-marketing tool by
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hospitality companies ranging from luxury accommodations to economy hotels.
Another way to enlarge the sample size would be to include hotels from other cities and
other destinations, which would allow researchers to compare the social media mar-
keting strategies deployed in various destinations.

Although the focus of the study was analysing cognitive content promoted on
Facebook by hotels differentiated by hotel class, in the future scholars could focus on
the multimedia used in posts (i.e. image, video and text) to examine which generates
higher engagement, as well as investigate other marketing strategies (e.g. promotions
and contests) used by hotels on their social media pages. From another angle, cate-
gorical variables other than hotel class could be used, including whether the hotel is
part of a chain, hotel size (e.g. big versus small hotels) and geographical location in a
particular city (i.e. to observe differences among neighbourhoods).
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Abstract. Artificial intelligence (AI) technologies have a great potential to aid
not only in promoting tourism products and services, but also in influencing
responsible travel behaviour to support sustainability. The effectiveness of using
AI for positive behaviour change interventions depends on consumers’ attitudes
toward AI. This study found three underlying views of AI impacts: Benefi-
cial AI, Destructive AI, and Risky AI. Based on these, three consumer segments
were identified: The Laggards, The Aficionados, and The Realists. The first two
segments hold opposing views: the former averaging higher in negative impacts,
while the latter in positive impacts of AI. The Realists are aware of both benefits
and risks of AI. These segments differ in their intention to follow recommen-
dations from AI. It is suggested that mainstream consumers, those belonging to
The Realists, are likely to respond positively to AI systems recommending
responsible behaviour, signifying the positive role of AI in sustainable tourism.

Keywords: Artificial intelligence � Segmentation � Profiling �
Positive behaviour change � Sustainable tourism

1 AI and its Potentials

Consumers increasingly use artificial intelligence (AI) technologies for everyday
activities, whether they realise it or not [1–3]. With the prevalent use of smartphones,
digital personal assistants powered by natural language processing (NLP) and speech
recognition program, such as Apple’s Siri and Google’s Allo, gradually become the apps
of choice when it comes to searching for information and personalised recommendations
for products and services [1]. In travel and tourism, using a combination of NLP and
machine learning, chatbots (typically integrated into popular messaging apps such as
WhatsApp and Facebook Messenger) and robot concierges are readily available to assist
tourists in making decision on flights, hotels, tour packages, attractions, etc. From the
industry perspective, the advancement in AI capabilities translates into business
advantages as AI systems could assist in streamlining business processes, increasing
productivity, and providing better customer experience [2, 4]. As a result, the pace of
adoption of AI by companies is accelerating, with 75% executives surveyed in 2016
revealing the plan to actively implement AI within the three-year planning horizon [5].
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As some of future AI implementations will be consumer-facing, the advancement and
business adoption of AI in various industries will, in turn, provide more opportunities
for consumers to enjoy the benefits offered by sophisticated service tools.

Importantly, the promise of improvements in AI performance is not limited to its
economic value, but also its societal benefits. Indeed, AI researchers have advocated
the importance of efforts to recognise and optimise the positive impacts of AI in society
beyond economic interests, while avoiding its potential pitfalls [6]. For example, AI
has been touted to have the potentials to expand opportunities and access to education
and vital services (legal, medical, transportation, etc.) for disadvantaged communities
[4], and, due to its social and proactive features that could lead to trust and reliance [7],
play a role in influencing positive behaviour change [8, 9]. In tourism context, intel-
ligent systems can be designed to influence consumer choices, not only from a mar-
keting point of view, but also from a social perspective, such as promoting socially
desirable choices to tourists [10]. Hence, in order to support sustainable tourism
development, chatbots and companion robots can be designed as persuasive agents in
behaviour modification and intervention efforts involving travel consumers (e.g., pro-
motion of responsible travel behaviour).

The success of such behaviour intervention depends highly on consumers’ intention
to rely on AI systems for recommendations. To that end, tourism researchers found a
paradox in tourist behavioural responses to intelligent agents [11]. While perceived
proactivity, intelligence and social ability of agents lead to trust, perceived reactivity
and control often result in anxiety and, eventually, lessen consumers’ intention to rely
on intelligent agents for recommendations while travelling [11]. Hence, understanding
consumers’ perception of AI is important in anticipating the effectiveness of imple-
menting AI for behaviour modification.

Public discourse about the future of AI holds two opposing visions: optimistic (e.g., AI
will spur innovation and provide greater conveniences) and pessimistic (e.g., AI will raise
issues of surveillance and displace workers) ones [3, 12]. By analysing public engagement
and impressions expressed aboutAI over time in variousmedia, a study found that although
discussions around AI have grown more optimistic in recent years, specific concerns
regardingAI, suchas fear of loss of control ofAI, havepersisted and even increased recently
[12]. More specifically, based on a study with consumers and business decision makers in
the US [5], it was found that themajority of consumers aremore optimistic about AI, in that
they believe AI could solve complex problem in society (63%) and help people live more
fulfilling lives (59%). However, some concerns regarding AI harming people by taking
away jobs (46%), and having serious, negative implications (23%) were also identified.
Most of those who hold negative sentiments toward AI have not used AI technologies
before [2]. These findings imply that there are distinct groups of consumers holding
opposing views ofAI in society and that these groupswill respond differently toAI systems
designed to influence positive behavioural change.

In order to tap into the potentials of using AI systems to facilitate more responsible
tourism, understanding consumers in terms of their perception of AI will be a necessary
first step in developing positive behaviour change intervention strategies targeting travel
consumers. While researchers have started to assess awareness of and attitude toward AI
systems and predict their behavioural outcomes [13, 14], there is limited effort to explore
meaningful, recognisable characteristics that differentiate consumers in terms of their
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perception of AI. Therefore, the aim of this research is to identify consumers’ perception
regarding what AI will bring to society and how this perception plays a role in better
understanding their behaviour. Specifically, the research objectives are threefold: (1) to
identify the underlying dimension(s) of perceived impacts of AI, (2) to segment and
profile consumers based on their perceived impacts of AI, and (3) to explore whether
perceived impacts of AI explain consumer behaviour with AI systems. The findings will
inform travel and tourism destinations, hospitality companies, and government agencies
with appropriate consumer typologies for effective targeting in implementation of
positive behavioural change intervention utilising AI systems.

2 Attitudinal Segmentation in AI Adoption

The advancement in AI capabilities presents a great potential for tourism destinations
and hospitality companies to implement AI not only to promote their products and
services to consumers, but also to influence responsible travel behaviour and achieve
other social marketing goals in support of sustainability. As suggested in previous
studies, behaviour change interventions could be more effective if tailored to consumer
groups based on key factors likely to support the target behaviour to materialise [15].
Given that consumers seem to derive their confidence and trust in intelligent agents
from perceived consequences of using (and interacting with) the technologies [11], it is
important that behaviour interventions targeting consumers’ reliance on AI (i.e., whose
target behaviour is consumers following recommendations from AI) pay particular
attention to the perceived positive and negative impacts of AI adoption. This calls for
consumer segmentation and profiling based on detailed understanding of shared atti-
tudes toward AI.

Studies have shown the importance of targeting lead users for diffusion of inno-
vative products, services, and technologies [16, 17]. In the environment where con-
sumers are overwhelmed with the speed of technological innovation and the resulting
technological solutions/products, behavioural responses associated with new tech-
nologies are ever more complex and harder to predict [18]. As a result, companies are
facing new challenges to segment consumers into meaningful groups in order to predict
technology adoption. To that end, attitudinal segmentation approach has been applied
to identify homogenous groups within a heterogenous market with shared values
toward adoption of self-service technology [19, 20], technology-enabled service
delivery [21], and mobile marketing [18]. In these studies, attitudes toward technology
were considered one of key determinants to classify consumers into adopter vs. non-
adopter segments, or into Roger’s five user categories in innovation diffusion [22]:
innovator–laggard segments.

Since technology adoption decisions are linked to innovativeness [17], consumer
segments have been profiled in terms of their personal characteristics as they relate to
the levels of personal innovativeness in the domain of information technology. For
example, age and gender have been associated with personal innovativeness: younger
consumers tend to be more innovative [23] and men tend to adopt new technologies
earlier than women [23, 24]. Several studies also linked income and education levels to
innovative predispositions: consumers with higher income and education tend to be
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more innovative and likely to adopt new products faster than their counterparts
[24–26]. Therefore, identifying significant differences in personal characteristics
between distinct consumer segments with differing views of AI impacts on society will
assist in uncovering the basic attitudinal factors that explain AI adoption for beha-
vioural interventions supporting sustainable tourism.

3 Method

In order to achieve the aforementioned research objectives, an online questionnaire was
developed to capture travellers’ perception of the impacts of intelligent systems
(including AI and robotics) in society. A list of items representing benefits and risks of
AI implementation was developed from a comprehensive industry research on con-
sumer perception of AI tested in the US, Canada, the United Kingdom (UK), China,
and Brazil [3]. The list consists of 13 items representing benefits and 13 items repre-
senting risks of AI. These items were presented in a 5-point Likert-type scale, anchored
from 1 (strongly disagree) to 5 (strongly agree). To assess the predictive validity of the
resulting consumer segments in terms of behavioural intention associated with reliance
on AI, respondents were asked to state how likely they are to follow recommendations
from AI systems implemented in a smart hotel room while traveling. This question was
presented after a scenario asking them to imagine staying in a hotel room equipped
with an intelligent virtual/robotic assistant (powered by AI) that gives feedback on
resource consumption (i.e., promotion of resource-efficient behaviour to use
water/energy more responsibly). The questionnaire also includes demographic char-
acteristics and prior use of AI tools to facilitate consumer profiling.

The questionnaire was distributed online to a survey panel in June 2018 targeting
residents of the UK and the US who have travelled domestically or internationally and
have stayed in a hotel or other commercial accommodation within the past six months.
A total of 621 responses were collected: 313 from the UK and 308 from the US. There
is a relatively balanced distribution in terms of gender (51% male). Respondents are
relatively older (59% of respondents are 55 years and over), mostly college-educated
(42% have at least a Bachelor’s Degree), and about 55% stated having annual income
less than US$60,000. In an attempt to explore consumer characteristics in association
with their perception of impacts of AI, exploratory factor analysis (principal component
analysis/PCA), cluster analysis, discriminant function analysis, and one-way analysis
of variance (ANOVA) were implemented to analyse the data.

4 Result and Discussion

4.1 Identifying Perceived Impacts of AI

To identify important dimensions underlying consumers’ perceived impacts of AI,
PCA was conducted on the list of items representing perceived benefits and risks of
intelligent systems. Three factors emerged from the analysis, accounting for about 70%
of the total variance in the data (see Table 1). The Kaiser-Mayer-Olkin test yielded a
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score of 0.941 (p < 0.001), indicating sampling adequacy for each of the variables in
the model and for the complete model. The first dimension, labelled as Beneficial AI,
explains travellers’ perception about the benefits of intelligent systems for individuals
and society, which include general positive impacts of AI on the economy and the
environment as well as the practical benefits from time savings and conveniences. The
second, labelled as Destructive AI, explains how AI was expected to cause destruction
on infrastructure, endanger political stability, and cause accidents involving humans.
The last dimension, labelled as Risky AI, reflects consumers’ concerns that AI will
facilitate crimes, invasion of privacy, and job losses. Two items, associated with AI
lessening people’s skills and causing humans to be lazy and less industrious, were
dropped from the analysis due to high cross-loadings on the two risk dimensions.

Table 1. Principal components of perceived impacts of AI

Perceived Impacts of AI Factor loading Eigen-value Cum. % Cronbach’s a

Factor 1: Beneficial AI 8.522 35.510 0.957
…easier decision-making for purchases of
products or services

0.858

…products and services that provide greater ease
and convenience

0.851

…improvements to human health and/or
longevity

0.832

…time savings, freeing up humans to pursue other
activities or leisure

0.831

…better skills at solving complex problems 0.831
…a positive impact on our economy 0.826
…better use of energy and natural resources 0.806
…a positive impact on our environment 0.804
…easier access of relevant news and information 0.792
…greater social equality 0.774
…lower-priced or more affordable products and
services

0.750

…companionship 0.746
…completion of tasks that are too hard or too
dangerous for people

0.728

Factor 2: Destructive AI 4.311 53.471 0.907
…harmful impacts on our environment 0.859
…transportation problems 0.834
…disruptions to infrastructure 0.766
…ease of going to war 0.746
…accidents involving humans 0.740
…manipulation of humans by intelligent
machines or technologies

0.676

Factor 3: Risky AI 3.871 69.599 0.900
…cyber-attacks or computer hacking 0.863
…less security of personal data and privacy 0.793
…criminal use of AI technologies 0.788
…companies/government with more access to
personal data/behaviour

0.786

…job losses 0.694
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4.2 Segmenting Travel Consumers on Perceived Impacts of AI

To explore whether travel consumers can be categorised into meaningfully distinct
groups based on their perception of the impacts of AI, hierarchical cluster analysis was
performed on the three dimensions of perceived impacts of AI, using squared Euclidian
distance measure and Ward’s agglomeration criterion. Initially, 1-, 2-, 3-, and 4-cluster
solutions were compared. Finally, the 3-cluster solution was selected for its cluster
distinctiveness and overall interpretability. Based on the mean scores of perceived
impacts of AI amongst the three clusters (see Table 2), the groups are named: The
Laggards (n = 109), The Aficionados (n = 57), and The Realists (n = 455). The
Laggards and The Aficionados appear to be on the opposite ends of the continuum
when it comes to perceiving positive and negative impacts of AI; The Laggards highly
believe in Destructive AI and Risky AI, while The Aficionados in Beneficial AI.
However, The Realists demonstrate awareness in both benefits and risks of AI
implementation, with mean scores of Risky AI and Beneficial AI both above neutral.

This pattern is further illustrated in Fig. 1, where the three clusters are compared in
terms of the individual items representing the benefits (on the left-hand side of the
radar) and the risks (on the right-hand side of the radar) of AI. The Laggards (dashed

Table 2. Consumer segments and perceived impacts of AI

Mean (St. Dev.)

Perceived impacts of AI The Laggards The Aficionados The Realists
Beneficial AI 1.997 (0.575) 3.910 (0.861) 3.569 (0.606)
Destructive AI 3.789 (0.710) 1.620 (0.546) 3.062 (0.629)
Risky AI 4.389 (0.589) 2.217 (0.822) 3.836 (0.624)

Fig. 1. Consumer segments and perceived benefits and risks of AI (Mean Scores)
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line) score higher on the negative items, while The Aficionados (dotted line) on the
positive ones. The Realists (solid line) score slightly lower than the highs in the other
two clusters (on both ends).

To identify whether respondents are maximally separated into the three groups and
that the variables contribute meaningfully to the classification, discriminant function
analysis was performed. The Wilk’s Lambda test for the discriminant function yielded
0.261 (p < 0.001), indicating a good discriminatory ability of the function, and
Eigenvalue of 1.975, with the function accounting for 87.4% of variance in the
dependent variables (i.e., consumer groups). Table 3 presents the tests of equality of
group means and structure matrix to identify which variable contributes a significant
amount of prediction to help separate the groups. The smaller the Wilk’s Lambda, the
more important the variable for the discriminant function. In the structure matrix, the
coefficients with large absolute values correspond to variables with a greater ability to
discriminate between the three groups. The contribution of the three variables are
comparable, with Beneficial AI contributing slightly better to discriminate consumers
into the three groups (from both Wilk’s Lambda and structure matrix). Finally, Table 4
presents classification function coefficients (Fisher’s linear discriminant functions),
which can be used to predict group membership of travel consumers. Overall, the
classification results show a high success rate; 93.1% of the original grouped cases
were correctly classified into the three clusters.

4.3 Profiling Consumer Segments

To further uncover the profiles of the consumer clusters, Pearson Chi-Square tests were
performed to detect significant differences in terms of demographic characteristics of
the cluster members. Table 5 shows how the clusters are significantly different across
gender, age, and country of residence. Characteristically, The Laggards are dominated
by male (62%) and older (78% are 55 or older) travellers, while US residents are
dominant in The Aficionados (70%). No significant differences were found in terms of

Table 3. Test of equality of group means and structure matrix

Perceived impacts of AI Wilk’s lambda F (2, 618) Sig. Structure matrix

Beneficial AI 0.505 302.514 <0.001 -0.643
Destructive AI 0.587 217.005 <0.001 0.568
Risky AI 0.582 221.808 <0.001 0.543

Table 4. Classification function coefficients

Perceived impacts of AI The Laggards The Aficionados The Realists

Beneficial AI 3.611 9.321 7.877
Destructive AI 6.422 2.063 4.693
Risky AI 8.362 3.789 7.088
(Constant) −35.221 −25.192 −35.932
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education and household income levels, although it is worth noting that while both The
Aficionados and The Realists have a balanced distribution between respondents with a
Bachelor’s Degree (or higher) and without, 60% of The Laggards have no higher
degree (lower than Bachelor’s). Furthermore, about 62% of The Laggards have less
than US$60,000 in annual household income, while 61% of The Aficionados have US
$60,000 or higher. The percentages are balanced for The Realists.

Further, in order to confirm previous findings linking prior use of AI and percep-
tion, the tests were also performed on the use of AI systems in the past six months. As
seen in Table 6, there are statistically significant differences in prior use of virtual
assistant (such as Siri), voice search, real-time automatic translation, and other digital
personal assistant(s) among the three groups. Unsurprisingly, the proportions of those
who have used the tools are highest in The Aficionados and lowest in The Laggards.
Notably, nearly half of The Aficionados have used voice search tools in the past six
months. About a third of The Realists have used voice search and virtual assistants.

Based on the number of members in each cluster as well as the distinctiveness of
their demographic characteristics and use behaviour, it can be suggested that The
Realists represent the mainstream consumers when it comes to perception of AI
impacts.

4.4 Consumer Segments and AI-Related Behavioural Intention

To assess whether cluster memberships can explain consumer behaviour associated
with reliance on AI, one-way ANOVA was performed on intention to follow recom-
mendation from AI-powered virtual/robotic assistant in a smart hotel room designed to

Table 5. Demographic profiles

Profiles The laggards The aficionados The realists v2 Sig.

Gender 7.386 0.025
Male 62% 54% 48%
Female 38% 46% 52%
Age 26.020 0.004
18–24 1% 2% 4%
25–34 2% 2% 9%
35–44 6% 19% 12%
45–54 19% 30% 18%
55–64 44% 28% 33%
65+ 29% 19% 25%
Residence 10.660 0.005
UK 53% 30% 52%
US 47% 70% 48%
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provide feedback and advice on resource consumption (i.e., energy and water). As
shown in Table 7 and Fig. 2, there are significant differences in the mean intention
to follow recommendation from AI system between the different clusters
(F(2,618) = 146.346, p < 0.001). From the results of the Tukey post hoc test, it was
identified that compared to The Laggards (1.972 ± 1.023, p < 0.001), intention to
follow recommendation from AI was statistically significantly higher for The Afi-
cionados (4.192 ± 0.972, p < 0.001) and The Realists (3.670 ± 0.994, p < 0.001).
Also, there is a significant difference between The Aficionados (higher) and The
Realists (p = 0.001).

These results show that the consumer groups generated based on perception of AI
impacts in general can be useful in predicting behaviour with regards to AI adoption in
the travel contexts. That is, consumers who expect AI to bring positive impacts to
society, economy, the environment, and people in general (i.e., not specific to travel,
tourism and hospitality settings) will develop higher intention to rely on AI while
traveling. That is, global perceptions of AI will manifest in specific (local) behaviour.

Table 6. Use of AI tools in the past six months

AI tools The laggards The aficionados The realists v2 Sig.

Virtual assistant (e.g. Siri) 7.783 0.020
No 82% 63% 70%
Yes 18% 37% 30%
Voice search 17.240 <0.001
No 82% 51% 67%
Yes 18% 49% 33%
Real-time automatic translation 10.034 0.007
No 93% 79% 80%
Yes 7% 21% 20%
Other digital personal assistant(s) 11.493 0.003
No 95% 79% 84%
Yes 5% 21% 16%

Table 7. Consumer segments and intention to follow recommendation from AI

Source Sum of squares Df Mean square F Sig.

Between groups 290.960 2 145.480 146.346 <0.001
Within groups 614.344 618 0.994
Total 905.304 620
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5 Conclusion and Recommendation

This research explores consumers’ perceptions with regards to the impacts of AI in
society and segment consumers based on these perceptions. The ultimate goal was to
assess whether differing perspectives of AI explain consumer behavioural responses to
AI systems recommending responsible travel behaviour to support sustainability. Three
underlying factors of perceived AI impacts emerged: Beneficial AI (optimistic),
Destructive AI and Risky AI (pessimistic). The two pessimistic views of AI appear to
differ in terms of AI as the source of harm, Destructive AI represents direct outcomes of
AI implementation (e.g., AI damages society), while Risky AI represents indirect
outcomes (e.g., AI facilitates other entities such as criminals to harm society). These
further confirm and explain the two opposing views of AI impacts in society, as
suggested in previous research [3, 12].

These factors successfully classified consumers into three distinct segments: The
Laggards (who perceive high level of risks and low level of benefits of AI), The Afi-
cionados (who perceive high level of benefits and low level of risks of AI), and The
Realists (who are aware of both likely benefits and risks of AI). The majority of con-
sumers belong to The Realists, with a small number belonging to The Aficionados and a
slightly larger number to The Laggards. The Laggards are rather distinctive in their
personal characteristics compared to the other two segments; they are dominated by male
and older travellers, likely with lower levels of income and education, and most have not
used any AI tools as of recent. Some of these findings are consistent with previous studies
linking personal characteristics to level of personal innovativeness in the domain of
information technology [23, 24].

Tested in terms of intention to follow recommendations from AI, the three groups
demonstrated different behavioural responses. The Laggards are the least likely to
follow recommendations from AI, while The Aficionados are the most likely to do so.
The Realists exhibit significantly higher likelihood to adopt recommendations from AI
when compared to The Laggards, but still lower than the Aficionados do. This implies
that the use of AI for positive behaviour change will likely be effective in the majority
of travel consumers. Behaviour change intervention efforts will be ineffective only in a
small proportion of travel consumers who hold negative attitudes toward AI. Therefore,

1.97

4.19
3.67

THE LAGGARDS THE AFICIONADOS THE REALISTS

Fig. 2. Consumer segments and intention to follow recommendation from AI
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it is highly suggested that travel companies and tourism destinations integrate proen-
vironmental and prosocial campaign efforts into the implementation of AI in order to
balance the economic gains from AI adoption with sustainable tourism goals.

While contributing to explicating the roles of AI in positive behaviour change
intervention, thus opening a pathway for policy and strategic implementation sup-
porting sustainable tourism, this research has several limitations that should be
accommodated in future research. First, albeit using proenvironmental behaviour as the
intervention target in the research context, this research did not consider factors
associated with responsible behaviour such as environmental concerns in the seg-
mentation procedure. Future research should combine proenvironmental values and
attitudes toward AI to classify consumers into more detailed segments in order to better
predict the effectiveness of behaviour change interventions supporting sustainable
tourism. Second, this research only tested the association between the segments and
intention to follow AI recommendations, but did not test any causal relationships
between the variables. Future studies should develop a predictive attitudinal and
behavioural model to test the predictive validity of perceived impacts of AI on trav-
ellers’ behaviour in various contexts. Lastly, future studies should experiment beha-
viour change interventions with actual consumers to empirically test the effectiveness
of such interventions with in different consumer groups.
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Abstract. The role of digital social innovation (DSI) factors linking socially
responsible business climate to sustainable performance outcomes in hospitality
and tourism businesses has been understudied. This paper introduces digital
social innovation within the theoretical framework of relationships between
organizational responsibility and sustainable business performance. Using
Churchill’s (1979) recommended approach for measurement scale development,
the study reports preliminary scale purification results of DSI measures. The
paper is among the first contributions to hospitality and tourism scholarship
which explore conceptualization, measurement and application of DSI. Impli-
cations and next steps for the wider research study on responsibility-DSI-
sustainability are presented.

Keywords: Digital social innovation (DSI) � Responsibility � Sustainability

1 Introduction

Digital social innovation (DSI) is an emerging phenomenon which broadly refers to the
use of information technologies (e.g., broadband, mobile internet, artificial intelligence,
machine learning) in social and collaborative innovations [1]. These innovations are
created for the value they provide to society through their ability to solve complex
social, cultural, environmental and economic challenges. While the concept of social
innovation is emerging in the business and management fields, the idea is not altogether
novel. Ideas of social responsibility, environmental sustainability, social justice, and
ethical decision-making are increasingly important to business; serving to broaden
entrepreneurial agendas beyond purely financial and economic measures of perfor-
mance. Further, pervasive digital technologies in the era of The Internet and Big Data
have called attention to ethical and social concerns related to business’ responsible use
of technologies (e.g., ‘civic tech’ or ‘tech for good’), and in a manner which benefits
both business and society. This has contributed to increased focus, in research and in
practice, on business models which consider the value that accrues to not only the focal
enterprise, but to the wider society within which that enterprise seeks to thrive.
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Hospitality and tourism businesses and the service experiences they provide, create
ideal platforms for digital social innovation concepts to be tested and applied, given the
potential of these service experiences to impact local environment, society, culture, and
the economy. The nature of hospitality and tourism business oftentimes involves subtle
exploitation of destination resources through digital technologies. Recent developments
involve the replication of human talent with artificial intelligence (AI) and robot
technology; wireless/smartphone technologies; web-based platforms; and near field
communication (NFC) infrastructure. Resulting innovations include facial recognition
scanners in airport terminals and hotel lobbies; immersive virtual reality (VR) attrac-
tions; drone technology in leisure sports; and ride sharing mobile applications. These
technology innovations have contributed to the collapse of production and consump-
tion into a single activity and the empowerment of formerly passive consumers. Within
a ‘responsible technology’ paradigm therefore, how do hospitality and tourism business
perceive their responsibility in co-creating sustainable ‘value-added’ products and
services which benefit local culture, society, and the natural environment? Further, how
should seemingly opposing phenomena of responsibility-sustainability and technology
be understood within academia and industry? This paper explores the mechanisms of
digital social innovation as an initial step towards understanding the technology and
‘responsibility-sustainability’ linkages in the context of hospitality and tourism
businesses.

2 Theory

2.1 Responsibility Climate and Sustainability Performance

The social responsibility of business is situated within theories and terminologies
related to stakeholder management, corporate accountability, and social issues man-
agement; all of which fall within the corporate social responsibility (CSR) paradigm.
Garriga and Melé [2] assert that most CSR theories may be confined to one of four
broad theoretical classifications; instrumental theories where business is seen as
meeting the economic objectives of wealth creation and long-term profits through CSR;
political theories where business exercises its capacity to act, and does so in a
responsible manner; integrative theories where business integrates social demands of a
given period into its responsibility agenda; and ethical theories which view business as
acting in a manner which meets ethical standards of ‘correctness’.

Responsibility climate, for the purpose of this study, describes the openness of
business to adopt standards and practices which reflect its ability to add value to
society; and reflects the general orientation of the business’ response to social needs.
Responsibility climate comprises three dimensions. The first is the decision-making
dimension, where the approach to decision-making places importance on how society
benefits from the daily activities of the business. Decision-making may be considered a
top-down phenomenon wherein management leads by example in taking for-profit
decisions which consider intended (or unintended) consequences for society. Socially
responsible decision-making considers the relative importance of the unwritten social
contract [3] between business and society. The second dimension is customer-relations.

372 P. A. Milwood and W. S. Roehl



The business’ approach to satisfying customer’ service experience needs considers the
responsibility to members of society. Moscardo and Hughes [4] acknowledge that
guests rarely engage in the design of CSR strategies, and guests vary in their inter-
pretations of responsibility. This depends on whether guests have inner versus outer
directed goals, and the role that responsibility has as part of their self-identity [5].
Altruistic business practices which seek to educate visitors and guests about local
culture and social norms, as well as introduce visitors to aspects of local life within the
delivery of the service experience are demonstrative of responsibility climate. The third
dimension of responsibility climate is innovation: the design implementation of new
products and services which considers overall cost-benefit value to the environment,
society, and local culture.

Taken together, there are two key points which help to both distinguish and link
responsibility and sustainability. Firstly, a genuine belief in sustainability creates
responsibility climates that empower internal and external stakeholders to take own-
ership of CSR actions. Font and Lynes [6] regard responsibility as activities pursued to
achieve a social good and performed to meet social requirements [7]. They suggest that
responsibility is linked to the concept of stakeholders, where individuals identify
stakeholder demands on their organizations and negotiate their level of responsibility
towards the collective wellbeing of society, environment, and economy [8]. From a
stakeholder accountability standpoint, tourism business may vary in terms of how they
choose to prioritize their responsibility to society. Some research suggests that long-
term economic practices are considered more important than social and environmental
responsibilities [9]. Secondly, innovation is an important mechanism to achieve sus-
tainability goals [10] as well as the involvement of key stakeholders in co-created value
[11–13]. The World Commission on Environment and Development (WCED) defined
sustainable development as meeting the current society’s needs without compromising
the ability of future generations to do so [14]. Traditional understanding of sustain-
ability emerged in terms of the impact on the environment. Sustainable tourism, in this
tradition, emerged as eco-tourism, green tourism, and nature tourism. Today, sustain-
able tourism is defined in environmental, social, cultural, and economic terms. Pérez,
Martinéz, and del Bosque [ibid.] developed a measurement scale for practical appli-
cation of CSR using these concepts of sustainable development. From an innovation
outcomes standpoint, sustainable performance outcomes by tourism business minimize
ecologically irreversible impacts, preserve cultural heritage, maintain community
structures, employment and human resources, and benefit the local community [15].
Such outcomes ensure environmental friendliness, respect for local society and culture,
and economic benefit to the local community in the development of new products and
services. Sustainable business performance outcomes reinforce responsibility of busi-
ness to society, and outcomes related to environmental, social, cultural, and economic
sustainability inform managerial decision-making, customer-relations, and innovation
standards and practices.

Proposition 1: Sustainability performance will be greater the higher the level of
responsibility climate within the focal organization.

This paper positions the above ‘responsibility-sustainability’ framework within the
theoretical underpinnings of pervasive digital technologies. To better understand the
impact of these technologies on how tourism business design and implement new
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innovations for ‘responsible-sustainable’ outcomes which add value to local society,
culture, economy, and the environment the authors propose that digital social inno-
vation represents a mediating mechanism which links responsibility climate and sus-
tainable performance outcomes.

2.2 Digital Social Innovation (DSI)

Gaggioli [ibid.] describes digital social innovation as an emerging approach in social
innovation that leverages digital tools to address societal and environmental challenges.
Technology and society scholars assert that the relationship of technology to society
may be viewed as a feedback loop, arising from the search for solutions and resources.
This search is in turn shaped by “the character of our social technique, by our economic
institutions, our system of government, and the social psychology of everyday life.”
“The loop,” they continue, “is closed by new technology innovation, … resulting in a
continuing interaction between social change and technological change” [16, p.1].
Conversely, urban studies theorists contend that social change lags behind technology
“because we have not organized the same sharp search for new ideas” [17, p.9]. More
recently, organizational science and technology scholars [18, 19] have emphasized trust
and technology affordances, which focus on the range of potential interactions between
groups, individuals, and technology. Others [20–22] and Orlikowski and colleagues
[23–25] have coined the term ‘sociomateriality’ referring to the inextricable link
between people, work, and technology, and have signalled the need for new methods of
research to integrate ideas on how organizations effectively collaborate in a pervasively
digital ecosystem, effectively. For the purpose of this study, the definition and indexing
of digital social innovation used by the European-based DSI4EU project is adopted:

A type of digital and social collaborative innovation in which innovators, users, and commu-
nities collaborate using digital technologies to co-create knowledge and solutions for a wide
range of social needs and at a scale and speed that was unimaginable before the rise of the
Internet. [26]

According to Stokes et al. [ibid.] the past few years have seen a rapid growth in the
number of people using digital technologies to tackle social challenges in areas ranging
from healthcare and education to democracy and the environment. This phenomenon,
referred to as digital social innovation (DSI), aims to harness digital technologies to
improve lives and reorient technology towards more social ends; empower citizens to
take more control over their lives, and to use their collective knowledge and skills to
positive effect; make government more accountable and transparent; foster and promote
alternatives to the dominant technological and business models—alternatives which are
open and collaborative rather than closed and competitive; and the use of technology to
create a more environmentally sustainable society. Examples of DSI include crowd-
funding models to finance new projects; mobile applications linking host and visitors to
tourist communities; and online technology platforms created for the freely accessible
knowledge benefit afforded to society. Windrum et al. [ibid.], in their case study of an
Australian nationwide public access defibrillation programme, suggest that certain
types of service innovations have the transformative ability to become social
innovations.
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In hospitality and tourism, DSI involves pursuing business and technical models
which provide solutions to complex social and economic challenges. In exploring
social innovation success factors [27] find that value proposition, appropriate market
research, and stakeholder involvement factors contribute to successful implementation
of hospitality and tourism business models. The development of gang tourism—
walking tours conducted by former gang members in their historically inner-city
neighbourhoods in Casco Viejo, Panama—represent community-based tour experi-
ences which enhance the visitor experience through cultural authenticity and tech-
nology engagement. Cloutier et al. [ibid.] provides a collaborative DSI case in the
design of a mobile application linking Cider Route stakeholder business and visitors in
the rejuvenation of a tourist cider route in Quebec, Canada. These types of innovations
in experience design are created and sustained through the efforts of a diverse mix of
actors from business, government, and society; and call for a different type of col-
laborative partnership: a reconceptualization of the role of stakeholders in innovation
processes and a renewed look at innovation barriers and gateways McPhee [28].

2.3 Responsibility-Sustainability and the DSI ‘Black Box’

Responsibility climate has been described as the business response to the focal aim of
building sustainable businesses; and is a relative choice in relation to first accepting that
sustainability is important to the business. Responsibility of business to society is
therefore a function of managerial standard and practices; and borne out in aspects of
the business decision-making; how service-related issues are handled in the daily
running of the operation; and in new product and service development activities. For
these practices to lead to meaningful sustainability outcomes, this study proposes that
digital social innovation mechanisms act as mediating factors between responsibility
and sustainability. These four mediating factors are external collaboration, funding
availability, civic engagement, and support infrastructure. External collaboration rep-
resents sources of new, diverse knowledge which is not resident in the organization.
Managers who actively promote responsibility through the search for knowledge via
online and offline collaborations with public, private, and third sector stakeholders will
drive sustainability outcomes. Availability of funding represents grant and investment
resources to support new business and volunteer projects which benefit the natural
environment, local society and culture, and the local economy. This may take the form
of earmarked land donated for community and local development projects, and for
which management oversight is entrusted to the focal business in conjunction with
local or state governments and agencies. Civic engagement represents the incorporation
of local community members in the interests of the business and follows integrative and
ethical theory approaches previously discussed. Support infrastructure provides the
focal business with intermediary and system-level support such as legal advice and
supportive government policy; and the incentive to engage management, employees,
customers, and suppliers in social support initiatives. Examples might include pro-
moting respect for local food, culture, the Arts, and entertainment in the production and
consumption of hospitality and tourism products and services.

Proposition 2: Responsibility climate within the focal organization is positively
associated with digital social innovation (DSI) mechanisms.
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Adapting Peréz et al., [ibid.], sustainability performance is understood to exist across
four commonly held pillars: the environment, society, culture, and the economy. For
sustainability innovation to be meaningful (i.e., successful performance), external
stakeholders such as consumers, suppliers, governmental and non-governmental agen-
cies should be engaged in the development of new products and services which promote
sustainability of the economy, natural, and socio-cultural environments. Funding
availability is also critical to mobilize efforts aimed at sustainability projects earmarked
for yielding positive returns to both the focal tourism enterprise and the local community.
Civic engagement by business engenders trust, and the strengthening of the social
contract between business and society. This minimizes the risk of public area and
community development projects failing due to lack of credibility or community support.
Relatedly, technological and non-technological support infrastructure is critical to the
establishment of successful sustainability innovations, given that these provide direct
access for the flow of resources between business, government, and the community.

Proposition 3: Digital social innovation (DSI) mechanisms are positively associ-
ated with sustainability performance within the focal organization.

Given the nascent stage of development within which DSI currently exists, the first
step in the process of testing these proposed relationships is the development of a scale
to measure the ‘black box’ of digital social innovation which connects responsibility
climate with sustainability performance. The purpose of this paper therefore is to begin
the process of developing a digital social innovation (DSI) instrument. The remainder
of this paper reports ongoing investigation of a measurement scale for digital social
innovation (DSI), preliminary results, and a discussion of next steps.

3 Methods

3.1 Pre-study and Scale Derivation of DSI

To understand the ‘black box’ construct of digital social innovation (DSI) in Fig. 1, the
authors embarked on investigating the validity and reliability of measurement items
associated with DSI. Following Churchill’s [29] recommended approach for scale
development, the authors conducted on a literature search to specify the construct
domain. It became increasingly evident that while social innovation literature was
reasonably mature in its development [30], the digital social innovation concept is still
developing. To generate an item pool for analysis, the authors searched for real-life
examples and ‘critical incidents’ of DSI projects (e.g., NESTA, [31]; Stokes et al.,
[ibid.]). The authors then conducted a pre-study to better understand the nature of DSI
practices. The pre-study would help to empirically clarify and detect the still-nascent
concept of DSI. The group selected for the pre-study comprised tour operators. In
addition to being accessible and available within resource constraints, prior research [32,
33] acknowledges service quality improvements by tour operator sectors as inherently
innovative behaviors, given that services form a critical part of the tour operator’s
offering. Further, tour operators were selected for three key reasons. First, tour operators
have an intrinsic need to simultaneously engage both visitors to and residents of a host
community in the provision of tour services which allows for examination within the
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social sustainability performance pillar. Second, tour operators necessarily tap local
culture to provide authentic visitor experiences which allows for examination within the
cultural sustainability performance pillar. Third, tour operators exploit both the built and
natural environments in the provision of tour services which allows for examination
within the environmental sustainability and economic sustainability pillars.

A total of six (6) interviews were conducted via telephone with owners/operators of
community-based tour companies located across five Caribbean territories: Antigua,
Barbados, Grenada, Jamaica, and St. Lucia. Interview length ranged from 45 to 75 min.
Subjects were asked an initial screening question to gauge familiarity with DSI. Def-
initions were provided from the literature search, and the respondents asked to recall
and share in-depth examples related to their business. A rigorous data coding and
analysis process followed, using NVivo 12 software. Chunks of data were systemati-
cally coded and distilled into salient theoretical elements and related to the literature
[34]. Table 1 shows a sample of the coding structure of the pre-study data. The results
of the literature search, interviews, and coding processes informed the subsequent
development of a set of 25 digital social innovation (DSI) items.

Fig. 1. Digital social innovation: A responsibility-sustainability framework

Table 1. Sample coding structure of pre-study data

Date element DSI Mechanism

“We have a social conscience. When it comes to staff, we try to hire local
people… We encourage visitors to eat, tour and shop, and experience local
culture.” [Tour Operator, Grenada]

Society, culture,
stakeholders

“We are really trying to establish credibility and legitimacy… [we have] a really
good reputation on TripAdvisor.” [DIY Cooking Class, Antigua]

Reputation,
infrastructure

“The new tour we opened last year was an abandoned garbage site… We hired a
former university professor, who now conducts a historic walking tour and
includes a mobile app.”[Tour Operator, Barbados]

Diversity, inclusion,
technology
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3.2 Scale Purification of Measurement Items

Following Churchill [ibid.], the 25-item DSI scale was developed and pre-tested among
a group of undergraduate business students in May 2018. After further review, the list
of 25 items was retained, corrected for grammatical flow, and distributed in August
2018 via an e-mail link from the principal researcher directly to tour operators. E-mail
contacts were culled from a database of Caribbean-based tours, excursions, food and
beverage establishments, and attractions operators. These operators are certified part-
ners of Island Routes Caribbean Attractions, a portfolio of Sandals Resorts Interna-
tional, and attendees to a 2016 Island Routes Certified Partner symposium. From a
sample of one hundred and one (101) potential respondents, thirty-four (34) responses
were received. At the time of writing, the overall effective response rate was 15%.

4 Results

4.1 Scale Purification Results

Data analysis is currently in process. Preliminary analysis of the first wave of
respondents is encouraging. Item analysis suggests that respondents are using the full
range of responses on 23 of the 25 items (Table 2). As it relates to the five proposed
DSI scales, preliminary analysis of internal consistence reliability reports coefficient
alpha values of between 0.745 to 0.810.

5 Discussion

The goal of this research study is to understand the role of digital social innovation
(DSI) in the relationship between responsibility climate and sustainability performance.
This paper represents a preliminary step towards developing a measurement scale for
DSI. The preliminary results presented here are encouraging to further data collection
efforts; and suggest that digital social innovation could resemble a five-factor scale with
dimensions supporting stakeholder engagement measures; social financing measures;
society-related measures (marginally supported); diversity/inclusion measures; and
support infrastructure measures. Stakeholder engagement and collaboration represents
a key mechanism in collaborative innovation. By engaging external partners from
business, government, and society through online and other forms of collaboration, the
focal organization is able to create new products and services which are aligned to the
needs of the needs of the local community while attracting visitors. Social financing
DSI mechanisms are important to understanding the engine behind mobilizing new
sustainable innovations. Public, private, and third sectors contribute capital, techno-
logical and non-technological resources, and volunteering to the development of sus-
tainable outcomes. The civil society measures are being further analysed, based on
preliminary results in Table 2. Diversity mechanisms ensure that different interests are
represented across both process and outcome dimensions of sustainable innovations.
This means that the socio-cultural needs of both host and visitor interests are met when
new product and service innovations are being designed. Finally, technology support is
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critical for digital social innovations to thrive. These measures speak to the importance
of creating innovation spaces for technology to be leveraged in the creation and
implementation of new product and service innovations. The role of government in
creating policy environments which support technological and social developments are
arguably key mechanisms for sustainable performance.

To better support the reliability and validity of these initial results, additional data is
being collected. This will be used to develop a final measurement scale for digital
social innovation, and further the overall research objective: investigating the medi-
ating role of digital social innovation within the ‘responsibility-sustainability’ propo-
sitional framework (Fig. 1).

Table 2. Initial descriptive results of DSI measurement scale from EFA

Measurement Items Min|Max Means (s.d.)

Stakeholder collaboration
We engage in collaboration with civil society 1|5 3.89 (1.150)
We engage in collaboration with government 2|5 4.05 (0.911)
We engage in collaboration with the technology sector 2|5 3.89 (0.937)
We engage in online collaboration with private, public sectors 1|5 4.16 (1.068)
We participate in public events 2|5 4.26 (0.933)
Social funding availability
Our business can easily access grant funding 1|5 2.72 (1.274)
Our business can easily access investment funding 1|5 3.00 (1.328)
Our business can easily access distribution channels 1|5 3.22 (1.003)
There is suitable funding for social innovation projects 1|5 3.29 (1.047)
Funding for new social projects is a problem for our business 2|5 3.29 (1.105)
Civil society/Civic engagement
Our business can easily find volunteers for special projects 2|5 3.41 (1.121)
We have a positive attitude towards civil society 3|5 4.35 (0.702)
We promote social inclusion and civic togetherness 2|5 4.29 (0.849)
We do not consider engaging civil society our responsibility 2|5 3.06 (1.298)
We promote individual giving 1|5 4.24 (1.091)
Diversity and inclusion
Our business promotes diversity and inclusion in civil society 1|5 4.29 (1.160)
We do not consider diversity and inclusion our responsibility 1|5 2.18 (1.510)
We always make innovation more diverse and inclusive 1|5 4.06 (1.144)
We always promote digital inclusion 3|5 4.06 (0.827)
Support infrastructure
We have access to reliable broadband and mobile internet 1|5 3.94 (1.088)
There is open access to business and industry data 1|5 3.24 (1.033)
There is a presence of supportive government policy 1|5 3.29 (1.105)
Our business has access to socially focused business support 2|5 3.41 (1.064)
Our business has access to manufacturing and flexible spaces 2|5 3.29 (0.920)
It is easy to start a business here 1|5 3.12 (1.364)
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6 Contribution and Next Steps

This study contributes the first steps towards developing a scale of measurement items
for digital social innovation (DSI). To the authors’ knowledge, no prior work has
attempted to develop a scale for digital social innovation within the context of hos-
pitality and tourism organizations. A second contribution that this study makes is to
respond to calls within academia, policy, and industry for increased focus on both
technological and non-technological innovation activities in business. Developing a
measurement scale for DSI therefore provides an important opportunity for innovation
research in hospitality and tourism business to encompass performance measures
focused on social, cultural, and environmental solutions, instead of purely on financial
and economic ones. A third contribution is that this study responds to calls for
increased academic focus on corporate social responsibility (CSR) and sustainability
among external stakeholders such as government and NGOs.

The results presented in this paper are preliminary. The work is representative of
broader, ongoing research focused on the mediating role digital social innovation
(DSI) mechanisms play in the relationship between responsibility climate and sus-
tainable performance outcomes within hospitality and tourism businesses. It is expected
that additional data collection will continue the testing and development of a mea-
surement scale for DSI. Specifically, the authors’ next steps include completion of the
scale purification model and generation of additional data to assist with measuring
reliability, criterion validity, and construct validity of the measurement scale for digital
social innovation. A DSI instrument, once developed will be used to test the mediating
role of DSI mechanisms in the responsibility-sustainability model proposed at the
outset of this paper. Against this responsibility-sustainability framework, digital social
innovation represents an important step towards using an emerging concept in business,
innovation, technology, and society within hospitality and tourism scholarship.
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Abstract. The actuality of the double gender gap, that confirms the under-
representation in both decision-making and technological positions, has been
hardly analysed in the tourism industry. Therefore, the aim of this paper is to
identify women’s position in top management positions in some of the most
important tourism-high technological organisations and to evaluate these
organisations’ actions towards the improvement of women’s participation. The
analysis combines NASDAQ corporation data with content analysis on annual
reports and corporate websites. Results confirm a low participation of women in
NASDAQ tourism-technology board of director’s corporations and companies
increasing steps towards women incorporation in decision making positions.
Results show that though there are important disparities among organisations,
there is a direct relationship between the implementation of specific programs to
increase women’s participation in the organisation’s decisions and the per-
centage of women on Board of Directors, the highest decision-making level.

Keywords: Women � Gender � Technology � Tourism
Double gender gap discrimination � Board of directors

1 Introduction

Although women are key decision-makers [1], gender balance is rarely reached in
decision making positions, such as Board of Directors; at least it is absent in tourism
organisation [2, 3] or in high-tech organisations [4]. When these two important global
industries, Tourism and Technology, are combined from a gender perspective the
Gender Double Gap can be identified and evaluated [5].

At a tourism level, this gap responds to a combination of factors. The framework
“Gender as a Social Structure in the Hospitality Industry” [6] identifies several factors
that cause discrimination among female executives in the tourism industry, can be
classified in three different levels (individual, interactional and institutional), and a
fourth, intersectional level. The application of these factors to the tourism industry
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points out the influence of self-imposed barriers, gender roles, problems associated
with work-life conciliation, and issues related to gendered organisations.

At a technological level, research [7] shows that although the gender gap in math
course-taking and performance has narrowed in recent decades, females continue to be
underrepresented in math-intensive fields of Science, Technology, Engineering, and
Mathematics (STEM). This is the first step in reaching top management positions in
this area, which certainly limits women’s increasing participation on Board of Directors
of Technological organisations.

The arguments to support balanced representation of women and men in decision-
making positions are of several types and can be divided into social justice and
business case arguments [8]. On one hand, the social justice argument is based on the
fact that women and men each constitute approximately one half of the population, and
approximately equally participate in the labour market; consequently, they should
represent a proportional share of decision-making positions in the economy. On the
other hand, the business case argument is based on studies that have proven the positive
connection between the presence of women or diverse groups on company boards and
the business results of these companies [9, 10]. Finally, women’s participation in high-
tech fields has implications both for individual companies and for the future of the
industry, to avoid a projected shortage of talent, since attracting and retaining women is
crucial for a continued growth [11]. Actually, 56% of women in the sector left over
time, with quit rates more than double the rate for men, and most women with degrees
in computer science end up working in other sectors [12].

As a result, the aim of this paper is to characterize women in top management
positions in the most important tourism-high technological organisations, so as to
evaluate the double gender gap and to compare it with organisations in other sectors.
Also, the paper will evaluate these organisations specific actions towards women higher
level of participation, within their Corporate Social Responsibility actions within the
organisation.

The structure of the paper will be as follows. The literature review, concerning
specifically the double gender gap, will be followed by the introduction of the
methodology used, that will lead to the main results, ending up with the conclusions.

2 Literature Review

2.1 Double Gender Gap: Tourism and High Technology

One the major indices of inequality in female hiring and job status in industrialized
countries is the gender wage gap [13]. Irrespective of the country selected and the
variable used to measure remuneration, the findings show that men are paid higher
salaries than women holding the same position [14]. In tourism, there are several
studies that confirm this wage discrimination [14, 15] and in addition, women are also
underrepresented in the type of tourist positions where remuneration is highest.

On the other hand, discrimination theories explain based segregation in two levels
[16–18]: horizontal segregation (feminized or masculinized activities) and vertical
segregation or women’s scant presence in higher-ranking positions.
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Technology is not neutral from a gender point of view. Computers are associated
with masculine characteristics and women establish different relationships to men in
relation to technology [19]. The impact of gender differences in technology is observed
from two points of view. Firstly, regarding the use of technology [20, 21]; and, second,
regarding the position of women as producers, employees and managers in the tech-
nology industry [21, 22].

A large number of variables are associated with the access and use of ICTs: socio-
economic, demographic, educational and, of course, gender. These differences, in the
case of gender, have made men become major users of the Internet, among other ICTs.
The origin of this “gender gap” is attributed to the limitations of women’s access to
technology and even to restricted access to decision-making positions related to
telecommunications and ICTs [19].

For Faulker [23] from a theoretical point of view, there are two ways in which
gender affects technology. First, it is the genre within technology; that is, the tech-
nological development of technology can take different paths, and the path they take
will depend on social interactions and gender influences the latter. Consequently, there
is what Turkle [24:41] calls computer reticence, wanting to stay away because the
computer becomes a personal and cultural symbol of what a woman is not. Another
way of looking at the influence of gender on technology and ICTs is through the
positioning that women and men take when faced with the use of technology. In this
case, women tend to underestimate their technical skills, which determines their per-
sonal interests, studies and career goals, far from the ICT sector. Even so, “gender gap”
in the use of ICTs exists but evolves favourably [25].

2.2 Actions Towards Women’s Participation on Board of Directors

The incorporation of women into the tourism market is a transcendent fact, since their
presence favour economic development of tourism and its sub-sectors, and for their role
to build strong, stable and just societies [18]. Literature review shows the relevance of
not only individual decision, but also environment [6], culture and heritage [26], but
also organisational culture. According to Cook and Glass [27] diversity among decision
makers, not firm performance, significantly increases women’s likelihood of being
promoted to top leadership positions. Furthermore, the implementation of Corporate
Responsibility Actions (CRS) become an important strategic action from corporations
as a way to improve their image among different publics, since human values acts as a
driver of CSR perceptions [28].

With respect to women at boards, at a policy level, literature faces three main
challenges (data limitations, selection and causal inference) that makes recognising and
dealing with these challenges basic for developing informed research and policy [29].
At a European Union level, countries have been negotiating the adoption of the
directive that would interfere in this field since 2011 [9, 30]. The European Com-
mission [31] has developed several actions in this area: Strategy for Equality between
Women and Men, put the issue of women on boards high on the political agenda
already in 2010. In 2011, it called for credible self-regulation by companies to ensure
better gender balance in companies’ supervisory boards. One year later it became clear
that progress was not visible, which is why in 2012 the Commission put forward a law,
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a legislative initiative aiming to accelerate the progress towards a more balanced
representation of women and men on boards of listed companies [30]. Consequently,
from 2003 to 2010 the share of women on boards rose from 8.5% to 11.9%, an increase
of 3.4% or an average of 0.5% per year. From October 2010 to April 2016, the share
has risen 11.4% in five and a half years, an average of 2.1% per year, more than four
times the previous rate of change. Nevertheless, the situation differs along European
countries, with countries with a 37,1% representation of women on boards like France
or a 5% in Malta [31].

By all means, better data and empirical techniques that address selection problems
and other sources of endogeneity can help uncover the root causes of the problems and
allow society to tackle them directly through policies that may or may not target boards
of listed firms directly [29].

3 Methodology

The analysis will be based on a list of tourism-high technological organisations,
selected from the NASDAQ-100 index, since this Index incorporates some of the most
important High-Tech organisations, including those in the tourism industry. As main
source of information, for the evaluation of this corporation’s Board of Directors, their
Annual Reports, other online public documents (Corporate Governance, Inclusion
Reports, etc.), and their corporate website, have been used, so as to apply a content
analysis.

Regarding the list of tourism-high technological organisations, the NASDAQ-100
represents the largest, based on market capitalization, non-financial companies listed on
the NASDAQ Stock Market. In our study, the including criteria were: organisations
directly related to tourism and those that had some tourism-related business among
their main activities (labelled as miscellaneous in the study). The final list of companies
included was:

• Tourism: American Airlines Group Inc.; Ctrip.Com International Ltd; Expedia
Group Inc.; Marriott International Inc.; Norwegian Cruise Line Holdings Ltd;
Booking Holdings Inc.; Wynn Resorts Ltd.

• Miscellaneous: Apple; Baidu; eBay; Facebook; Alphabet; JD.COM; Microsoft.

The information sources are Annual Reports, Corporate Public Documentation and
Corporate Websites. Globally, narrative communication in annual reports is viewed as
the crucial element in achieving quality of corporate reporting and regulators are
focusing attention on the management discussion and analysis statement in the annual
report [32]. Meanwhile, accounting researchers have increasingly focused their efforts
on investigating disclosure, in particular the determinants of disclosure and the capital
market consequences. Furthermore, early studies suggest that the collection of process
or management data is usually easier both for the company to gather and for stake-
holders to understand, while outcome data collection is complex and more open to
interpretation [33].

Finally, regarding methodology, Content Analysis provides a meaningful method
to evaluate these Annual Reports. Qualitative content analysis is one of the numerous
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research methods using text data analysis [34:128]. Following these authors, qualitative
content analysis is defined as a research method for the subjective interpretation of the
content of text data through the systematic classification process of coding and iden-
tifying themes or patterns. Consequently, a basic element in the methodology is the
identification of codes and the variables to be analysed.

Regarding the variables used, two variables were used in order to measure gender
diversity on the Board [35]. First, identification of whether there is, at least, one woman
on board (=1) or not (=0). Second, the percentage of women on the board, calculated as
the number of female directors divided by the total number of directors. The next
analysis, i.e., actions towards the improvement of women’s participation in decision-
making positions, has considered the actions communicated through annual reports,
other corporate reports and website, with the main objective of offering transparency in
this issue and increasing women’s participation internally. Finally, through a statistical
analysis, using R software, the relation between implementing programs to support
women’s participation in decision-making positions and the number of women on
Board of Directors is evaluated.

4 Results

4.1 Women’s Presence on Board of Directors

Among the 15 NASDAQ-100 organisations included in this study, there are important
disparities, though they share a common result: in all of them women are under-
represented in their Board of Directors (Table 1).

The company with the highest percentage of women on their Board is Wynn
Resorts Ltd, with 3 out of 7 women in their board of directors (42.9%), a US organ-
isation that operates luxury hotels and destination casino resorts. In the opposite sit-
uation, two Chinese organisations are found with no female participation at all: Baidu
Inc. and JD.com, provider of Internet search services in China and internationally, and
e-commerce and retail infrastructure services in China, respectively.

It is also important to highlight the relatively important participation of women
(33.3%) on the Boards of eBay, Microsoft Corp, Norwegian Cruise Line Holdings Ltd
and Marriot International Corp (27.3%). Finally, Fig. 1 shows an important difference
between tourism and miscellaneous corporations. In tourism organisations, on average
25.9% of board members are women, while in the other technological organisations
this percentage is reduced to a 16.2%; the main reason could be the higher standard
deviation in miscellaneous corporations (13.7 versus 10.2) because the non-women
data in two important organisations is included in this group (Baidu and JD.com).

4.2 The Implementation of a Gender Perspective in Corporate
Management

According to the Content Analysis applied to the specified documentation, all evalu-
ated organisations mention the relevance of the variable gender in their documents
related to Code of Business Conduct and Ethics. Specifically, these organisations
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Table 1. List of companies included in the study

Sector Snapshot (Bloomberg.com) % Women Board
Directors (Num.
women/Num.
members)

Chairman
of the
Board is a
woman?

American
Airlines
Group Inc
(USA)

Tourism.
Passenger
Transportation

American Airlines Group Inc.
operates as a network air
carrier. It provides scheduled
air transportation services for
passengers and cargo.

16.7% (2/12) No

Apple Inc
(USA)

Miscellaneous Apple Inc. designs,
manufactures, and markets
mobile communication and
media devices, personal
computers, related software,
services, accessories,
networking solutions, and
third-party digital content and
applications.

14.3% (1/7) Yes

Baidu Inc.
(China)

Miscellaneous Baidu, Inc. provides Internet
search services in China and
internationally.

0.0% (0/3) No

Ctrip.Com
International
Ltd
(China)

Tourism.
Distribution

Ctrip.com International, Ltd.
operates as a travel service
provider for accommodation
reservation, transportation
ticketing, packaged tours, and
corporate travel management
in China.

14.3% (1/7) No

EBay Inc.
(USA)

Miscellaneous EBay Inc. operates commerce
platforms that connect
various buyers and sellers
worldwide.

33.3% (4/12) Yes

Expedia
Group Inc.
(USA)

Tourism.
Distribution

Expedia Group, Inc. operates
as an online travel company
in the United States and
internationally. It operates
through Core OTA, Trivago,
HomeAway, and Egencia
segments.

28.6% (4/14) No

Facebook
(USA)

Miscellaneous Facebook, Inc. provides
various products to connect
and share through mobile
devices, personal computers,
and other surfaces.

14.3% (1/7) No

(continued)
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highlight the importance given to diversity of race, ethnicity, gender, age, education,
cultural background, and professional experiences in evaluating candidates for all kinds
of positions, especially Board of Directors. But this commitment is not always backed
up by gender or diversity programs that convert intentions into realities.

Table 1. (continued)

Sector Snapshot (Bloomberg.com) % Women Board
Directors (Num.
women/Num.
members)

Chairman
of the
Board is a
woman?

Alphabet
(USA)

Miscellaneous Alphabet Inc. operates as a
holding company that
provides web-based search,
advertisements, maps,
software applications, mobile
operating systems, consumer
content, enterprise solutions,
commerce, and hardware
product

18.2% (2/11) No

JD.com Inc.
(China)

Miscellaneous JD.com, Inc. operates as an e-
commerce company and
retail infrastructure service
provider.

0.0% (3/3) No

Marriott
International
Inc.
(USA)

Tourism.
Hospitality

Marriott International, Inc.
operates, franchises, and
licenses hotel, residential, and
timeshare properties
worldwide.

27.3% (3/11) No

Microsoft
Corp
(USA)

Miscellaneous Microsoft Corporation
develops, licenses, and
supports software products,
services, and devices
worldwide.

33.3% (4/12)

Norwegian
Cruise Line
Holdings Ltd
(USA)

Tourism.
Passenger
Transportation

Norwegian Cruise Line
Holdings Ltd. operates as a
cruise company. The
company operates the
Norwegian Cruise Line,
Oceania Cruises, and Regent
Seven Seas Cruises brands.

33.3% (3/9) Yes

Booking
Holdings Inc.
(USA)

Tourism.
Distribution

Booking Holdings Inc.
provides online travel and
related services
internationally.

18.2% (2/11) No

Wynn
Resorts Ltd
(USA)

Tourism.
Hospitality

Wynn Resorts Limited owns
and operates luxury hotels
and destination casino resorts.

42.9% (3/7) No
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The information shared by these organisations in their Annual Reports, public
documents and website varies importantly among these tourism versus high-tech
companies. Table 2 shows how there are important differences between companies,
whereas these differences are not so important between the two economic sectors
evaluated (tourism and high-tech organisations): 75% of miscellaneous organisations
provide information about the percentage of women appointed in each position
(Transparency), as well developing specific programs to promote the increasing par-
ticipation of women in all kinds of positions, including decision making positions; for
Tourism organisations this percentage is 57%.

The companies’ comparison show how Chinese organisations do not provide
information about their actions in this matter, as this study only evaluates the com-
munication made. Also, two tourism organisations are not providing this information
(Norwegian Cruise Line Holdings Ltd and Booking Holdings Inc.).

Finally, regarding the specific programs a few actions could be highlight. An
important number (53%) of this corporations have specific diversity websites or reports
(American Airlines, Expedia, Marriot, Wynn Resorts, Apple, eBay, Facebook and
Alphabet). Also, transparency in the communication of Gender Pay Gap and specific
recruitment processes, seem relevant.

According to the performed statistical analysis these specific programs seem to
have a positive impact on the number of women on the boards of directors (see Fig. 2
and Table 3). Furthermore, when tested the model

Logit progð Þ ¼ b0 þ b1 � NumWomen ð1Þ

where prog is the probability of having a program that promotes the participation of
women and NumWomen is the number of women on the Board, it has been found that
the odds of having such program increases 2.7 times [with CI (1.03, 11.3)] with the

Fig. 1. Percentage of women on the Board of different companies (tourism and miscellaneous)
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Table 2. Transparency and reporting gender perspective in management

Gender information
available in

Transparency
and specific
gender programs

Main programs to promote gender
equality

AmericaAirlines
Group

Corporate
Responsibility Report
2017

Yes International Female Development
program to mentor 11 high-performing
candidates in their journey toward roles in
management.

Ctrip Internet Annual report No No programs or actions identified in
online public documentation.

Expedia Group https://www.
expediagroup.com/
gender-balance/

Yes Unconscious Bias training/Sponsorship
and Mentorship Programs/Enhanced
Parental Leave/Affinity and Diversity
Groups/Women in the Workplace
Study/Recruiting at Expedia/Flexible
Work Scheduling.

Marriott
International

https://www.marriott.
com/diversity/diversity-
and-inclusion.mi

Yes Programs to promote Women’s hotels
ownership and relations with diverse
suppliers including women.

Norweg.Cruise
Line

No No programs or actions identified in
online public documentation

Booking No No programs or actions identified in
online public documentation

Wynn Resorts Lt 2017 Sustainability
Report

Yes Culture and Community Department:
supports diversity and inclusion, gender
equality, fair treatment in the workplace;
Women’s Leadership Forum: close gender
gap in management, provide career
growth.

Apple https://www.apple.com/
diversity/

Yes Pay Equity Actions & Suppliers
expansion to include more businesses
owned by women, minorities, Veterans,
people with disabilities, and LGBTQ
individual.

Baidu No No programs or actions identified in
online public documentation

eBay Diversity and Inclusion
(D&I) Report. Website

Yes University Recruiting: Recruiting Team
under D&I Team. As a result, they
experienced increasing racial, ethnic and
gender diversity within summer intern
class by 12% year; Board of Directors
supports D&I strategy and two
underrepresented minority women, were
also appointed to the Board; External
Partnerships.

Facebook https://fb.com/
diversityreport

Yes Recruiting processes follow a gender
inclusion perspective

Alphabet https://diversity.google/
annual-report/

Yes Recruiting processes diverse sensitive &
Supporting Supplier Diversity and
creating inclusive products

JD.COM No No programs or actions identified in
online public documentation

Microsoft https://www.microsoft.
com/en-us/diversity/

Yes Group of Women at Microsoft volunteer
in different actions related to education
and mentoring
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number of women on the Board as compared to companies that do not include women.
Similarly, when estimated the linear regression

NumWomen ¼ b0 þ b1 � prog ð2Þ

Coefficients Estimate Std. Error t value Pr(> |t|)

b0 1.2000 0.5598 2.144 0.0532
b1 1.4667 0.6981 2.101 0.0575,

it can be concluded (p-value: 0.05746) that the program has had a positive impact on
the number of women on the Boards.

5 Conclusions

Results show, as expected, a low participation of women in NASDAQ tourism-
technology corporations. Nevertheless, there is an important disparity among organi-
sations that show that a better future is possible. Also, the double gender gap in
tourism-technological organisations does not seem to be more important than in other
type of organisations. Finally, the most common actions taken to support women’s
participation in the decision-making positions are specific diversity websites or reports,
transparency in the communication of Gender Pay Gap and specific recruitment
processes.

Fig. 2. Histograms companies versus gender programs

Table 3. Statistical results for companies with or without program

Companies without a program Companies with a program
NumWomen NumBoard propBoard NumWomen NumBoard propBoard

Min, 0.0 3.0 0.0 Min, 1.0 7.0 0.1429
Median 1.0 7.0 0.1429 Median 3.0 11.0 0.2727
Mean 1.2 6.6 0.1316 Mean 2.7 10.3 0.2542
Max. 3.0 11.0 0.3333 Max. 4.0 14.0 0.4286

Source: own source
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Future research could be aligned with in-depth analysis, through qualitative
methodologies, regarding the operationalization of the gender gap. The inclusion of
other indicators and sources of information could provide meaningful information in
management decision making in the hospitality and tourism industry, in particular, in
the IT related companies.
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Abstract. Research has not investigated the use of competitions-hackathons as
a citizen engagement tool to motivate and activate citizen’s engagement in
entrepreneurship driving sustainable tourism development. This paper fills in
this gap by using the SHARE Challenge as a case study. SHARE is a
competition-based crowdsourcing project launched by the Government of South
Australia aiming to engage citizens in sharing economy entrepreneurial ven-
tures. The competition received 88 eligible ideas from different stakeholders,
and the study conducted a content analyses of these ideas for investigating the
profile of the citizens and the type of the sharing economy ideas that were
inspired by the SHARE. Tourism was found to be the sector attracting most of
the submitted ideas for starting-up a sharing economy entrepreneurial venture
aiming to make sustainable use of tourism resources. The findings provide
evidence on how SHARE has ‘educated’, inspired, and activated the citizens to
engage in sustainable entrepreneurship.

Keywords: Hackathons � Citizen engagement � Entrepreneurship
Sharing economy � Sustainable tourism development

1 Introduction

Citizen engagement has continued to gain traction in political and corporate circles.
Government policies bothering on education, unemployment, marriage equality and
structural projects have all properly been shaped through citizen engagement [1, 2].
Again, [2] report that citizen engagement has contributed significantly to the United
States Environmental Protection Agency’s robust framework in water management
programmes in different neighbourhoods. Still within the United States, [3] report that
citizens have developed a sense of ownership and the protection of natural resources
(forest, land and water) around them through citizen engagement. Realising the
importance of renewable energy to environmental sustainability, [4] argues that com-
munity collaborative movements focused on renewable energy have increased
community-wide participation thus boosted cohesion and bonding within the
community.
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While the dominance of the traditional channels of citizen engagement limited
citizen participation, emerging technologies have redefined citizen engagement with
the availability of multi-faceted channels through which authorities can engage citi-
zens. As a matter of fact, citizen engagement through hackathons have become com-
monplace in recent times. Hackathons are coding competitions involving programmers
who develop mobile applications within specific time periods [5]. Open data are
usually employed during hackathon events. Open data are information freely available
for access [6]. Similarly, sharing economy, that is, “the peer-to-peer-based activity of
obtaining, giving, or sharing the access to goods and services, coordinated through
community-based online services” has successfully provided entrepreneurial opportu-
nities to many people [7, p. 47]. Thus, the need to use hackathon events to develop
programs that promote entrepreneurship and sustainable tourism development has
become necessary. Though critics have highlighted that no effective, durable and
impactful technology could be built within the limited time that hackathons are allo-
cated [8], practitioners and academics have however continuously highlighted the need
for hackathons as an opportunity for corporate bodies and governments to engage with
the citizens to proffer social, economic and technological solutions [5, 9]. Interestingly,
while numerous studies have investigated citizen engagement as a tool for fostering
government-citizen relationships [10], academic literature is scarce that have examined
the role of hackathons as a citizen engagement tool. Accordingly, this study has two
objectives, that is, to examine the role of citizen engagement on instilling
entrepreneurship and evaluate the influence of hackathon contexts as a citizen
engagement tool in promoting sustainable tourism development.

To achieve the above objectives, a crowdsourcing competition project called
SHARE Challenge was used as a case study. SHARE is a citizen engagement
hackathon competition organised and managed by the Department of the Premier and
Cabinet (DPC) of the State of South Australia (SA) in 2017 (https://share.yoursay.sa.
gov.au/). The SHARE challenge invited citizens to submit entrepreneurial venture
ideas for supporting sustainable tourism and economic development in South Australia.
A promotion of the SHARE Challenge (through online and offline media and work-
shops) took place from April to May 2017, the submission deadline was on the 13 June
2018 and 88 eligible ideas were entered and evaluated for the citizen engagement
competition. The top 10 ideas were offered the opportunity to participate in an incu-
bation mentorship programme lasting for 3 months, at the end of which they had to
pitch their final ideas. Finally, the top three best evaluated ideas at the pitch event were
provided with prizes (cash rewards and participation in a mentorship educational
program) for enabling and preparing the citizens to implement their ideas. The study
analysed the 88 submitted ideas in relation to the profile of the citizens and the type of
the entrepreneurial ideas with the aim to examine whether the competition managed to
inspire and activate the citizen to engage in entrepreneurship contributing to sustainable
development. Findings provide useful implications on policy makers and professionals
on how to best design hackathons to instil citizen engagement and promote sustainable
tourism development.
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2 Literature Review on Citizen Engagement

Radtke [4] opine that citizen engagement presents the opportunity to those outside the
precincts of power to give a voice in the management of the social system. Thus,
[11, p. 494] define citizen engagement “as the active participation of citizens, in
partnership with government, in decision and policy making processes”. To this end,
citizen participation imbues a sense of community identification which leads to col-
laborative action to influence positive outcomes. Interestingly, the diffusion of infor-
mation and communication technology (ICT) has opened up multiple channels of
citizen engagement leading to the emergence of e-democracy. Lee et al. [12] posit that
e-democracy entails citizens’ access to ICT to enhance their participation in the
decision-making process. To this end, some scholars have pointed out that e-democracy
enhances citizen engagement, for instance more integration and collaboration partic-
ularly to those who by time and circumstances were unable to participate in govern-
ment programmes [13–15].

2.1 Citizen Engagement and Sustainable Tourism Development

While destinations compete to attract tourists, there is usually a pressure exerted on
both the host destination and natural resources when aggregate number of visitors
increase. These usually results to social and environmental challenges [16]. Accord-
ingly, there has been growing practitioner and academic attention in sustainable
tourism [17]. Defined as tourism that enhances “the quality of life of the host com-
munity, provides a high quality of experience for the visitors and maintains the quality
of the environment on which both the host community and the visitor depend” [18,
p. 11], sustainable tourism is hinged on a tripod: preservation of the natural environ-
ment; high quality of experience for the tourist and a positive impact on the host
community [19]. Okazaki [20] advocated the theory of citizen participation and power
redistribution as a form of advancing sustainable tourism. Building on the work of [21],
the study contends that citizen participation evolves from three main levels: non-
participation (manipulation and therapy); degrees of tokenism (informing, consulting
and placating), and degrees of citizen power (partnership, delegated power and citizen
control). This theory has many implications for sustainable tourism planning and
development. For instance, in the first level, while ‘manipulation’ represents policy
makers’ lack of understanding of citizen engagement, ‘therapy’ entails the use of power
to adjust local citizen’s views and opinions through the use of force. In the second
level, while ‘informing’ encompass a gradual shifting from the use of brute force to a
civilized practice of informing citizens of their rights and responsibilities, ‘consulting’
represents efforts to convince residents to express their opinions and ‘placating’
embodies a gradual increase in public influence. Finally, in the third level, first element
‘partnership’ represents negotiation between citizens and power holders, an evolving
form of power redistribution. In ‘delegated power’, the citizens achieve dominant
power in decision making while citizens assume the power of decision and policy
making in ‘citizen control’. These steps show that citizen engagement for sustainable
tourism development evolves through a well-planned and sustained process. To this
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end, policy makers should put in place measures aimed at getting and harnessing
citizens’ inputs for critical decisions relating to sustainable tourism development.

2.2 The Use of Hackathons for Sustainable Tourism Development

Recently, a stream of literature has emerged seeking to align citizen engagement with
the dynamism in the information technology [10, 22, 23] whereby citizens develop
technological solutions to destination challenges. Consistent with the argument that
governments do not have all the solutions to city challenges [23] and that inputs of
citizens are fundamental to solving those problems, there is therefore a growing
movement of using open data to provide technology solutions through innovation
competitions [2]. Open data are information that governments and municipalities freely
make available for access to the public [23]. Everyday use of technological devices
generates a huge quantity of urban open data available at government’s disposal.
Official statistics, sensor-based data, and user- or company-generated content consti-
tutes the three main sources of open government data [23]. In their raw form, this
information cannot be used to solve any problem. Open innovation contests usually
take the form of hackathons where governments involve citizens to develop mobile
applications that create economic and social value for the city dwellers. Hackathons are
‘marathon coding competitions’ involving teams of computer programmers brought
together to develop prototypes of mobile applications under certain conditions [5].
Hackathons take between 24 and 48 h and sometimes, even more and ends with a pitch
where prizes are awarded by the selection panel to the team adjudged to have per-
formed better [22]. Hackathons have been predominantly adopted by corporate insti-
tutions for product and service innovation. According to [5], big and leading
technology giants like Apple, Android, Nokia, AT&T, Microsoft and Unilever have all
benefitted from the knowledge-pull created through hackathons. Interestingly, advan-
ces in programming has demystified the coding process, thus, hackathons are no longer
exclusively for tech-savvy individuals [5]. It is therefore imperative that destination
managers and local authorities must continuously find ways to implement sustainable
tourism development policies through the use of existing data on the platform of
hackathons.

3 Methodology

The study aimed to examine the impact of SHARE in instilling citizen engagement in
sustainable tourism development. To that end, the study analysed the ideas submitted to
the SHARE Challenge by doing a content analysis of the submitted projects.
The SHARE Challenge attracted 88 entrepreneurial ideas adopting the principles of the
sharing economy, and the study analysed all of them. The Department of the Premier
and Cabinet (DPC) provided access to the submission files, and the submitted ideas
were analysed in relation to the profile of the citizens submitting their idea and the type
of the sharing economy project that they were proposing in terms of: the resources to be
‘shared’; the sector being affected; the type of social problem being addressed and the
value being created. The ideas were also analysed in relation to the economic
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empowerment (compensation/fee) that they could provide to two types of stakeholders:
(a) the peer-to-peer platform being used for enabling the sharing of resources; and
(b) the actors using the platform for sharing resources. The purpose of the content
analyses of the submitted ideas was to investigate how the ideas crowdsourced through
the SHARE Challenge inspired and activated citizens to get engaged with tourism
entrepreneurship contributing to sustainable tourism. The findings from these 88 ideas
and their implications are discussed in the following sections.

4 Presentation and Discussion of the Findings

The results of the submitted ideas for the SHARE challenge are presented below. Ideas
were submitted by private individuals and corporate organisations. Similarly, ideas
covered a wide range of areas including spaces, assets and various types of resources
that could be utilised to generate revenue.

4.1 Finding Related to the Profile and Type of Stakeholders Submitting
Ideas

As concerns the type and location of the actors submitting ideas to the SHARE
Challenge, results confirm the reach and impact on a diversified type of actors. Ideas
were submitted by a somewhat balanced percentage between individuals (48.9%) and
organisations (51.1%), although the number of ideas coming from for-profit organi-
sations was almost double the number of ideas submitted from non-for-profit organi-
sations (34.1% and 17.0%) (Table 1). These findings confirm research and anecdotal
evidence that the collaborative economy is applicable and it does provide an entre-
preneurial opportunity to any type of stakeholder. Thus, it is very positive and
important that the SHARE Challenge was attractive and provided an economic
empowerment opportunity to a wide citizenry base, and specifically to individuals in
SA who are increasingly facing problems of under- or un-employment.

Findings also show that the greatest percentage of ideas (83%) were submitted by
actors located in SA, with the remaining of the ideas (17%) submitted across all states
of Australia apart North Territory and Tasmania. NSW and Victoria were the states
from where a significant greater number of ideas were submitted from, but this is not
surprising given the greater population living in these states but also the greater eco-
nomic and entrepreneurial activity taking place in these states [24]. These findings are

Table 1. Actors submitting ideas

Participant No. of ideas % of ideas

Non-for-profit organisation 15 17.0%
For profit organisation 30 34.1%
Individual 43 48.9%
Total 88 100%

400 M. Sigala and D. Ukpabi



important because they show that the SHARE Challenge has managed to achieve its
objectives in terms of using the competition challenge and the affordances of the
collaborative economy to boost entrepreneurial activity in SA and make the SA a test
bed for new entrepreneurial ventures by primarily empowering its local citizenry but
also by attracting ideas from other states. In addition, the fact that 42% of the submitted
ideas were also found to be able to have an impact not only in SA but also in other
states and countries, further reinforces the conclusion that SHARE has achieved its goal
to make SA the test bed of new entrepreneurial ventures and sustainable tourism
development practices.

4.2 Findings Related to the Sharing Economy Entrepreneurial Ideas

As concerns the resource being affected by the entrepreneurial ideas, the findings
revealed that there was an almost balanced interest in (re)-using tangible and intangible
resources, since 41% of the ideas (36 ideas) represented tangible resources and the
remaining 59% (52 ideas) represented intangible resources. However, a more detailed
analysis investigating the specific nature of the resources that the ideas proposed to
affect (Table 2) revealed that the greatest percentage of ideas focused on (re)-using
physical assets (29.5%), space (27.3%) and human resources (12.5% intellectual
human resources and 10.2% physical human resources). A substantial lower percentage
of ideas focused on (re)-using waste (6.8%), data (5.7%), natural resources (4.5%) and
cultural/heritage resources (3.4%).

These findings may not be surprising when considering that the under-utilised
space is one of the major ‘waste’ and issues frequently identified by several stake-
holders in SA. In addition, the increased interest on space, cars and human resources
can also be attributed to the great controversial public debates as well as international
but also Australian presence and appeal of the marketplaces of ‘Airbnb’, ‘Uber’ and
‘Airtasker’. These powerful brands of peer-to-peer marketplace have definitely created
an increased citizenship awareness and understanding on how to utilise and monetise
‘unused’ space, cars and human resources for generating economic, social and

Table 2. Type of resource to be (re)-used

Type of resource No of ideas % of ideas

Cultural/heritage resources 3 3.4%
Physical/natural resources 4 4.5%
Data/information 5 5.7%
Waste 6 6.8%
Physical human resources (e.g. physical human activity) 9 10.2%
Intellectual human resources (e.g. know how) 11 12.5%
Space 24 27.3%
Physical assets (e.g. tools, equipment, cars) 26 29.5%
Total 88 100%
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environmental values. Finally, the fact that the majority of the submitted ideas to
SHARE showed a great interest and focus to apply the principles of the collaborative
economy in order to utilise and monetize the potential of space and human resources in
SA is another ‘success’ for the SHARE Challenge. Subsequently, the economic
empowerment and job opportunities provided to under-employed and/or un-employed
to provide their physical and intellectual resources through peer-to-peer platforms is
critically important to the SA economy and its drive towards sustainable tourism
development.

On the other hand, the findings also revealed a myopia of citizenry and a ‘lost’
opportunity for SHARE Challenge to attract ideas and boost entrepreneurship by
utilising other important resources such as, data/information. The use of
data/information in the collaborative economy has become very important specifically
due to the availability of numerous open public data, the resources invested by public
bodies to provide it, and the need to use them for increasing transparency, supporting
democracy and decision-making. Trends in big data (the huge amount of available data
online) also shows a lost opportunity but also lack of awareness of citizenry about the
potential to use data/information for developing entrepreneurial ventures and gener-
ating value. In addition, the use of the principles of the collaborative economy for (re)-
utilising natural and cultural resources can ensure the sustainable utilisation and
development of these resources by: generating economic value for maintaining and
protecting these resources; and avoiding the over-commercialisation of the resources by
finding a good balance between the achievement of economic, socio-cultural and
environmental value.

Findings related to the impact of the ideas submitted provide further evidence about
the accomplishment of the objectives of the SHARE Challenge. The ideas were found
to solve a great variety of social problems (Table 3), but with a great emphasis on
underutilised assets/wastage and unemployment. This is not surprising given the fact
that the greatest majority of ideas were also found to focus on (re)-utilising space,
assets and human resources. The great interest generated by SHARE on addressing
issues of unemployment and wastage/underutilised resources is very positive to SA, as
these currently represent to current but also increasing worries in the state. Crime is not
a major concern in SA, so, it is not surprising as well as worrying that only a small
number of ideas were attracted to solve this issue.

Table 3. Type of social problem being addressed

Social problem Number Percentage

Crime 2 2.3%
Old-age related 7 8.0%
Unemployment 19 21.6%
Underutilized assets/wastage 55 62.5%
Total 88 100%
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However, ideas aiming to solve the social issues relating to ageing are really too
few, and this actually represents a lost opportunity for the SHARE Challenge since
ageing and its subsequent social issues and problems that can create are a major
concern for the state. Thus, there are plenty of opportunities in this space to further
exploit the affordances of the collaborative economy to address such issues by
developing a more customised and dedicated project in this context in the near future.
Another interesting and supportive finding (in relation to the impact of the SHARE
Challenge to raise and instil entrepreneurial activity within industries being important
and appropriate to SA) is the fact that a substantial percentage of ideas (but maybe not
enough) relate to two critically important but also inter-related industries, i.e. tourism
and agriculture (Table 4).

Tourism represents an important and competitive industry for SA attracting foreign
visitors and income that in turn generate numerous jobs; SA is also known for its
sustainable and high quality agricultural products, which are heavily related and con-
tributed to the development of world-wide famous tourism products in SA (i.e. (luxury)
wine tourism, (organic/sustainable) food tourism and cuisine, agro-tourism, nature-
based tourism). Because of these but also coupled with the high affordances and
appropriateness of the collaborative economy to boost sustainable tourism development
(i.e. the Airbnb and Uber phenomenon), it is highly recommended that future citizen
engagement projects should aim to instil and boost entrepreneurial activity and
opportunities within these two important but also interrelated industries. The synergies
and multiplier development effects by combining tourism and agriculture can only be
too important and beneficial to SA economy and communities, e.g. allow locals to
remain in rural areas with an economic activity instead of immigrating to city centre to
get a job.

Findings show that 43.2% of the ideas provide a compensation/fee to the owner of
the marketplace, and more than half of the ideas (55.7%) allow for a compensation/fee

Table 4. Type of industry

Industry Number Percentage

Sports/recreation 1 1.1%
Power and energy 1 1.1%
Banking/finance 2 2.3%
Communication/telecommunication 3 3.4%
Health 6 6.8%
Transportation 8 9.1%
Education 8 9.1%
Real estate 9 10.2%
Tourism 10 11.4%
Agriculture 14 15.9%
Homecare/households 26 29.5%
Total 88 100%
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for the stakeholder using the marketplace to share its resource. In other words, either
way, all ideas economically empower at least one or frequently both stakeholders.
Findings also show that the entrepreneurial ideas empower and provide a solution to a
great variety of ‘disadvantaged citizens’ like students, retired, parents, young, unem-
ployed, homeless, communities/groups. These are referred to as ‘disadvantaged citi-
zens’ based on the fact that they cannot easily start up an entrepreneurial venture due to
lack of time, expertise, capital and know how. The purpose of the SHARE Challenge
was to give the opportunity and resources to such citizen to engage in entrepreneur-
ship. These findings also provide additional support about the socio-economic impact
that the SHARE Challenge has managed to generate in specific groups of citizens
requiring special attention and support.

5 Conclusions and Implications

The objective of this study was to examine the role of competitions in motivating
citizen engagement in sustainable (tourism) development and entrepreneurship. The
case of the SHARE Challenge (a sharing economy competition initiated by the gov-
ernment of South Australia) was used as a case study. Findings about the ownership
and control of the resources being affected by the ideas also revealed some interesting
findings, but also confirmed some of the above conclusions. A substantial higher
percentage of ideas aimed to (re)-utilise privately owned resources than publicly owned
resources. In addition, findings revealed that the greatest percentage of ideas focused on
(re)-utilising resources controlled by citizens. This is not surprising given the previ-
ously identified emphasis on human resources and very low focus on public resources
(e.g. natural, cultural and open public data). However, findings also show that there is a
good balance of ideas releasing resources controlled by both citizens’ and non-citizens
with the latter actors representing a great and balanced diversity of various public,
community/social and non-for-profit enterprises.

Indeed, the findings reveal that the submitted ideas propose to release resources
controlled by an almost balanced proportion of three different stakeholders namely for-
profit enterprises, social/community enterprises and government agents. Thus, although
the ideas show a substantial over-emphasis on privately owned over publicly owned
resources, on the other hand, the ideas represent a balanced capacity to release
resources (for generating socio-economic value) that are controlled by a great variety of
social actors coming from both the private and public economic sphere. More detailed
findings providing the percentages of ideas based on the type of resources and the
social actors controlling the resources also reflect that the SHARE competition attracted
a great diversity of ideas spread across various types of resources controlled by various
social actors. In this vein, the SHARE Challenge has been successful in inspiring
entrepreneurial interest in line with the principles of the collaborative economy in order
to release a great type of resources from the control of a diversified pool of social
actors.
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Though this study is descriptive, it however opens up the following critical insights,
which can be leveraged by destination marketing organisations and local authorities to
incorporate citizen engagement in their strategic efforts to implement sustainable
tourism development policies. Accordingly, three key lessons are derived on how
citizen engagement motivates entrepreneurship and sustainable tourism development.
First, locals need to be carried along in designing and delivering social services. As
posited by [23], government does not have all the solutions to city challenges, thus the
contributions of citizens are very fundamental as they have more information at their
disposal that can provide solutions to social problems. The engagement of citizens in
competitive contests like the SHARE Challenge can unlock ideas which can trigger
various entrepreneurial ventures. Second, while governments at all levels including
international organisations are drafting different policies and channelling resources to
mitigate the effects of human activities on the environment with incommensurate
results [25], it is important for governments to begin to focus more on citizen
engagement as a veritable means of developing sustainable use of resources. As evi-
denced from the results, the management of underutilized assets/wastage accounted for
the highest percentage of the social problems the identified ideas seek to solve. To this
end, utilizing citizen engagement could engender bottom-up approaches to sustainable
tourism development [26, 27]. Finally, local authorities and destination management
organisations should, as a matter of policy, incorporate citizen participation in driving
sustainable tourism development. As argued by [20] when policy planners incorporate
locals as critical stakeholders in driving policies, the benefits are often more than when
policies are only top-down.

One major limitation of the study is that it did not examine the consequences of the
ideas in terms of triggering practical entrepreneurial ventures. Thus, it is proposed that
from a developing country perspective, how can the government through citizen
engagement motivate citizens to provide solutions to critical social ills such as inse-
curity, hunger and crime? Furthermore, countries in Europe and the United States have
been battling refugee crises for about a decade now. These refugees mainly migrate
from Africa and Asia to seek for a better life elsewhere. However, some studies have
pointed out that these countries have sufficient natural and human resources to eco-
nomically transform these countries [28]. From a leadership point of view, further
studies can explore how citizen engagement can enhance sustainable tourism devel-
opment within the developing country context and how such can mitigate migration to
developed economies.
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Abstract. While hospitality has been one of the industries that have been keen
to adopt and use various technologies, the proliferation of gamification appli-
cation is still to materialise. It is therefore very interesting to investigate the
potential benefits of gamified applications for both demand and supply in the
area of the hospitality industry by identifying the motives of individuals’ when
they use a hotel-gamified application. Since fun has become the requirement to
ensure continuous demands for many products or services, companies and
organizations feel the need to involve fun in their offerings to secure continuity
in consumption and use. Hence, this study aims to understand the meaning of
fun for individuals when they will use a hotel-gamified application. Visual
material was prepared so the interviewees would have an idea of how a hotel-
gamified application would look if it were in existence today based on the
current definitions of gamification.

Keywords: Gamification � Fun � Gamified mobile applications
Consumer behaviour

1 Introduction

Gamification is a major trend for the coming years in tourism, which will appeal to
consumers across all ages and demographics [1]. Daisyme, [2] suggests that gamifi-
cation is the next big thing in marketing; by combining the increasing adoption of
video games across society and the influence they have in shaping everyday life and
interactions, it’s recognition that they can produce a desirable experience and motivate
users to remain engaged in an activity. In order to highlight the importance of games
and pleasure as a new marketing strategy, Zicherman and Linder [3], argued that games
are about pleasure and pleasure is the new marketing (an extreme dimension of mar-
keting). Hence, because digital games are fun, engaging, and popular, many organi-
zations, including schools, military, units, companies and health-care organizations, are
using games to train individuals, engage online customers and connect a global
workforce [4, 5]. Whilst games can be considered unproductive, with no valuable
outcomes, gamification can engage users in solving real-world problems, entail value-
adding activities and outcomes, and be more than just a waste of time [6].
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Researchers in the tourism industry argue that the tourism industry is becoming
more and more competitive and surviving as well as marketing a destination has
become a challenge, so in order to gain a competitive advantage, the use of modern
technology is crucial for many destination-marketing organizations [7]. Gamification
can be applied in technology-mediated and non-technology-mediated contexts [8].
Within technology-mediated contexts, gamification is more applicable due to the
favourable environment that such context offers [9]. Recent evolutions indicate that
mobile devices are becoming travel buddies and their use is profoundly influencing the
different phases of a travellers’ journey [10]. Hence, it could be assumed, that a mobile
hotel gamified application is now easier than ever to develop and succeed.

The phenomenon of gamification has been applied with several objectives, ranging
from increasing brand awareness to encouraging consumer engagement [11]. Even
though, tourism industry has already used game element [11], limited research has been
focused on the individuals’ motives to use them. Hence, this study aims to identify
individuals’ motives when they use a gamified application with significant attention to
the element of fun as a major motive to do so. As a relatively new phenomenon in the
industry, factors affecting its usage behaviour remain to be studied. Fun as a perception
of experience from the users and consumers’ point of view may be particularly
instrumental in the consumption of products or services [12]. These outcomes could
offer several advantages to hotels by providing relationship marketing that hopefully
will increase revenue and strengthen customer loyalty.

2 Theoretical Background

The actual term of gamification first appeared in 2008 [13, 14] and has gain popularity
since 2010 [14, 15]. The most popular definition of gamification is the use of game
design elements in a non-game context [14, 16, 17]. Gamification has been described as
the use of game-based mechanics aesthetics and game thinking to engage people,
promote learning, motivate action and solve problem [14]. Also as the use of game
design mechanics to influence people out of a game context [18]. Even though,
gamification has been applied in several contexts [11], this study focuses on con-
sumers’ behaviour to use a gamified application, in hospitality industry.

To explain factors that influence intention to use a particular technology within
tourism and hospitality, many studies have used Technology Acceptance Model
(TAM) relevant models (i.e. for use of websites [19, 20], user generated content
(UGC) [21], hotel self-service kiosks [22] and mobile applications (m-apps) [23]).
Hence, a TAM based approach would be appropriate to examine factors that would
influence the acceptance of hotel-gamified application as a new technology. However,
while TAM based models have been used in tourism and hospitality contexts in order
to predict behaviour towards technology, they have yet to be applied on gamified
applications context.

Effective gamification is dependent on internal or external motivation [24]. Gam-
ification is the application of gaming metaphors to real life tasks to influence behaviour,
improve motivation and enhance engagement [25]. Similarly, modern video games are
using sophisticated psychology and neurochemistry to determine what motivates
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players and keeps them coming back for more [24]. In a recent blog post, Michael Wu,
Ph.D., Principal Scientist of Analytics at Lithium, discusses the science and psychology
behind gamification. The goal of game dynamics, according to Dr. Wu, is to drive a
user-desired behaviour predictably [26]. Hence, necessary is to understand how
humans behave in order to understand game dynamics [26]. To highlight the impor-
tance of individuals, Killian [27], argues that even though it is within human nature to
like games, not everyone likes the same kind or style of games. Indeed, according to
Marczewski [25] even though it is possible to design games, serious games or gamified
systems without knowing who the target players and users are, it is more likely to
create a more engaging experience when the target players are identified first.

In the literature of games, Bartle [28] first conducted research in the areas of game
design and game development, as well as explored players’ personality types for
massively multiplayer online games and he is best known for his theory on game
participant psychology, which classifies players based on their gaming preference
(achievers, explorers, socialisers and killers) [29]. Even though Bartle’s four types of
players seems to have often described and explained in the game industry [3, 25, 29–
31], it appears that not all research about digital games can be applied directly to the
gamification of other applications [30]. It is suggested that games are just for fun and
entertaining, whereas gamification has a certain purpose, without any gameplay [6].
These differences possibly lead to the different player profiles between gamers and
gamification users.

Marczewski [25] looked at a more gamification specific taxonomy for types of
users within systems, therefore starting from the perspective of intrinsic motivation, he
chose to use ideas from Edward Deci and Richard Ryan’s Self Determination Theory
and Daniel Pinks Drive. Marczewski [25], by combining these, he settled on four
motivations: Relatedness, Autonomy, Master and Purpose in order to describe four
types of intrinsically motivated user types. However, a fifth type was suggested; an
extrinsically motivated type: The Player who is actually motivated by the reward.
Finally, and much later on a sixth type was included, the Disruptor. Even though this
model is trying to explain the motives of individuals as gamified users, it seems to be
generic for any gamified system, therefore individuals’ motives may differ based on the
context of the gamified application.

One of the common denominators between game and gamified application use, is
the importance of perceived ‘fun’ when using the system [25, 28]. Indeed, one of the
most important factors that the designer should identify when staring to work on a
game is what will be the fun element for the player during the game [32] and since fun
is subjective there are so many different features that must go into a game to make it fun
[33]. Prior studies, incorporated perceived enjoyment in the TAM to achieve a more
accurate prediction of customers’ acceptance of a specific product or service [34].
Perceived enjoyment refers to the extent to which the user perceives the activity of
using a technology as being enjoyable [34–36] and the degree to which the use of the
computer is perceived as pleasant, regardless of all consequences of execution which
may be envisaged [37–39]. For example, studies by Lee et al. [36], Rouibah, Lowry
and Hwang [39], Agrebi and Jallais [37] have all examined the relationship between
perceived enjoyment and intention to use an information system, showing the positive
effect of the variable towards usage. The importance of fun has also been
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acknowledged within tourism by Xu, Buhalis, and Weber [40], who claim that gam-
ification can enhance tourists’ experiences by getting tourists immersed into a simu-
lated travel world, which is fantasy and fun in nature. Taking this into consideration
and since a gamified application is an application that uses game design elements in a
non-game context, it is important to identify what are these elements that make a game
and fun and what they mean by it.

3 Research Methodology

Although, previous studies show motives of individuals to either play games or use
gamified applications [25, 28], and highlight the fact that tourists have diverse profiles
[41], more research is required to better understand individuals’ behaviour when they
use a gamified application specifically in the context of hospitality industry. Hence, this
research aims to understand users’ attitudes towards hotel gamified applications. In
particular, the study looks to identify the key motives that contribute towards intention
to use a hotels’ gamified application and to investigate individuals’ perception of fun
when using a hotel gamified application.

To do so, this research used TAM relevant constructs (such as perceived enjoyment
and perceived ease of use), as a guideline to inform the interview questions and
investigate whether these variables actually have an effect on the intention to use a
hotel’s gamified application or whether other variables are relevant to the specific
context. The element of fun was also included, as it seemed to be one of the most
important motivators for individuals to play games. Emphasis on the element of fun is
given, due to the previous literature which recognises the importance of that element for
the success of games. This research did not take the theory into testing, as it appears that
not all research about digital games can be applied directly to the gamification of other
applications [30]. Thus, the element of fun and Bartle’s taxonomy of players have only
been taken into consideration as a guideline when developing the interview questions to
identify whether these categories do apply in the context of hotel gamified systems.

For this study, an inductive, qualitative approach was most appropriate to enable an
in-depth analysis of the phenomenon of gamification and individuals’ motives when
they would use a hotel-gamified application. A total of 31 semi-structured interviews
have been carried out, recorded and transcribed, lasting between 25-50 min. Data
saturation was achieved after 25 interviews, however six more interviews were con-
ducted for confirmation. For the purposes of this research, visual material has been
prepared for the interviewees to have a look and gain an idea of how a hotel’s gamified
application would look like if it were in existence today. These visual materials (see
Fig. 1), are prototype pictures based on the definitions of gamification. The pictures
have been developed in order to include elements that make a game fun (socialising,
achieving, exploring and imposing upon others) as Bartley [28] identifies them. Fur-
thermore, Marczewski’s [25], five motivations (Relatedness, Autonomy, Master, Pur-
pose and Reward) have been taken into consideration when developing the pictures in
order to help the conversation start. As the visual material is focused on the hospitality
context, results are relevant to a hotel’s gamified application and not gamified appli-
cations in general.
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This study used a purposive and convenience sampling technique, and part of the
selection criteria focused on having prior experience with gaming. Most participants
were college students because it was important to have knowledge around games, as
these visual materials have been developed to look a lot like games. Indeed, a study
from Pew Internet Research finds that 81% of college students play video games at
least “once in a while” [42]. With regards to whether students are the target market of
hotel chain that would be determined by a number of other sociocultural, lifestyle and
financial characteristics, more than their status as students.

4 Findings and Discussion

One of the most common ways of approaching qualitative data analysis is through
conducting a thematic analysis [43]. The essential purpose of this approach is to search
for themes, or patterns that occur across a data set (semi-structure interviews in this
case) and it involves a researcher to code data to identify themes or patterns for further
analysis, related to the research question [44]. After reading and reviewing the
respondents’ comments, seven key themes emerged with regards to motives and eight
regarding the meaning of fun, which are discussed below.

4.1 Motives to Use a Hotel Gamified Application

Perceived Enjoyment – The vast majority of participants mentioned enjoyment as the
primary factor of why they would use the hotel gamified application. When individuals
asked what do they like the most from the application shown they seem to like the
element of fun. [‘I find it fun. I mean it looks like it pushes me to actually bother to use
it […] Hotel apps tend to be dry but I like that it is different from everything I used to
know and it makes this procedure more fun’ (Interview: R)]. Participants explained that
enjoyment mainly comes from the gameplay experience it is promoting. [‘…but out of
the steps I see I find it very interesting even fun, because it reminds me of games’
(Interview: I)].

Hello Name, you are 2 
clicks away from level 2

You are here

Book your room now and get a 
50% discount on a spa treatment 

Fig. 1. Example of visual material
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Perceived Ease of Use – In the current study perceived ease of use refers to the degree
to which a mobile gamified application is perceived as easy to understand and operate
when a user is partaking in a hotel gamified application system. Most participants made
an explicit reference to ease of use as a motivator to use the system. [‘… I mean it gives
me the chance to set up my requests –if it wasn’t straightforward I wouldn’t use it.’
(Interview: S)]. Findings also confirm that the less effort a technology requires, the
more tendency and intention consumers will feel to use it [‘It looks very simple and
easy to use. For example, I can see the nearby hotels of the brand very easily and
choose one of them’ (Interview: C)]. Participants also stated that they would not be
deterred by hotels’ attempts to upsell or cross-sell, as long as the gamified process was
easy to use.

Perceived Usefulness – All participants suggested that unless a gamified application is
useful, they would not use it. They suggested that, because of mobile device storage
space limitations, they would only keep an app if it brought some value. [‘It is giving
me the opportunity to get discounts and offers so I feel it is useful to me to use it and
stay with the company’ (Interview: E)]. Some participants also suggested that useful-
ness was very important otherwise [‘..it would not worth the trade-off with battery life’
(Interview: B)]. Most participants also claimed that for a gamified hotel app to be useful
it would have to find a balance between the gaming/fun elements, usability of features
and personalised content suggestions. [‘It looks very useful for me right to be honest
because as I said it makes my life easier as it talks to me directly and it guidelines
towards how to do certain things and what it is close and so on’ (Interview: R)].

Reward/Extrinsic Motives – For some of our participants rewards were appreciated not
just for their objective value, but also for their perceived value resulting from
accomplishment and achievement. [‘I would follow it because I know that my money
spending will be rewarded in some point in the future so it is actually a contribution
towards my decision making […] I want the reward to be equal to my challenge and
the more I progress the highest the challenge has to be otherwise it gets boring’
(Interview: F)]. Some of our participants were drawn to economic rewards, demon-
strating that the behaviour was no longer performed because it was interesting or fun;
instead, it was carried out in pursuit of external rewards. [‘I personally like the fact that
it takes you from the booking to the finish and you can get reward and stuff out of it
[…] gamification or gameplay is not a big issue with me I am not a massive gamer
personally, but I would use it because of the rewards’ (Interview: B)]. These findings
demonstrate that external rewards including monetary rewards are considerable moti-
vators to use a hotel gamified application. It seems that within a hotel context, rewards
are a standard expectation; what participants wanted to see is the level of reward as
compared to the challenge involved in getting it.

Direct Feedback-Interactivity – Interactive media, allows users to classify, control,
revise, establish and ignore information, and the interactions that that occur on the
network can affect users’ attitude towards using it [45]. This sentiment was also
expressed by our participants: ‘I like this one, because in this application it makes you
want to use it. I mean it tells you about offers all the time I guess. I have direct contact
with them and direct feedback because it tracks whatever I do any time and it tells me

416 D. Parapanos and E. (Eleni) Michopoulou



what I can earn from the activities’ (Interview: E). Our participants also indicated that
the hotel gamified application should provide instant confirmation of the status of
activities and processes, as well as highlight the effort required to complete a task as
‘any action needs a reaction’ (Interview: B).

Perceived Innovativeness – Innovative individuals are the ones who could handle
uncertainty and also have a better intention to adopt new innovations in IT [23]. Many
of our participants showed positive intention to use a hotel gamified system because of
the perceived innovation. Our participants’ intention to use hotel gamified app was
linked to both the allure of using a new (innovative) technology in itself, but also to
self-image (i.e. they are innovative because they use the tech). [‘..well I like it because
it is new and because it combines two different things the gaming activity and the
booking activity’ (Interview: H)].

Social Influence – Our participants emphasised that their travel decisions are very
much influenced by people close to them. The use of a gamified application was seen as
an excellent way to facilitate those interactions as long as there were enough users
(both from personal circle as well as in general) to interact with. [‘Well I am a person
who always looks on others comments as it has to do with booking a hotel room so if
this application could give me the chance to speak with others or read comments
regarding with my future destination I am really fond of it’ (Interview: A)].

4.2 Meaning of FUN for Hotel Gamified Applications Users

Andrzej Marczewski suggests that it would be more rational to step back and initially
view the situation with two players’ types in mind; those who are “willing” to play and
those “not willing” to play [25, 29]. Key consideration of those willing and unwilling
to play is the element of ‘fun’. Hence, this research tried to understand the element of
fun for individuals when using a hotel gamified application with eight contexts arising.

Socialising - Socialising has appeared as a meaning of fun for individuals when they
would use the hotel gamified application because it gives them the opportunity to
communicate with others [‘I would say it is fun, because I can see what others do and I
can see that it looks a lot like Sims, but in the same time whatever I do or earn is actual
real’ (Interview: E)] but also as an element to find out information about a hotel
throughout people who have already experienced it [‘I find it interesting that I can ask
others about the services of the hotel and their opinion about them. I mean it is good to
know about a service from someone who has already used how so not too long ago’
(Interview: R)].

Achieving - Achieving as an element of fun has been highly connected with the reward
as participant T mentioned: ‘I like the fact that I can collect points from achievements
because in this case the more points I collect and the more experiences I achieve, the
better the reward will be’ (Interview: T).

Competitiveness – It appears that people find fun in competitiveness in using a hotel
gamified application [‘I like it because I am a competitive person. I mean I like the fact
that I can see how many points I have and how many points the leader has in order to
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have an idea about how much more effort I have to put through in order to reach the
top. As I said before I like to get better and compete with others […] the highest I will
get to the ranking the most I would stick with the company’ (Interview: Q)].

Challenge – Similarly to competitiveness individuals would like the idea of a hotel
gamified application could promote challenges [Well I like the fact that it is chal-
lenging. It would push me to do things in order to win. For example, if I was a usual
traveller and there was a challenging task to fulfil I would use it even more (Interview:
F)] and that would increase engagement and interest [But overall I say that I like the
fact that I have to fulfil a challenge take points or badges in order to be rewarded. Is
less boring (Interview G)].

Explore – The element of exploring appeared as a meaning of fun when using a hotel
gamified application, but interestingly they do not want to explore the application itself,
but they want the application to motivate them to be more active and explore the hotel
or the environment around it [‘I mostly like the exploring part because that way I get
the chance to see the hotel as well. So I would use it more if it was sending me to
several places of the hotel because that would make me more active and also I could
explore the hotel or even artefacts close to the hotel […]. The exploring thing would
get me to know more about the location, but also you are doing something not online,
but you are physically doing something and go somewhere’ (Interview: I)]. Another
interesting suggestion was that the element of exploring could be more important than
the reward itself as it has to do with using the application [‘The reward is very
important, but also my lifestyle as well. I am a person with limited plans especially as it
has to do with holidays. For example, I like to visit new places and try new things so if
this application is pushing me to go out and explore new places or tastes and give me
an offer on top of it then I am more than happy to follow it’ (Interview: Q)].

Imposing upon others – Fun appeared in the form of showing off that an individual is
better than others mostly through the mechanic of leader board [‘I like a lot the fact that
you can get points and level up so you can progress and differentiate yourself from
others. For the same reason I also like the fact that I can be on the leader board so I
can compare myself with others and my progression with theirs. And of course I want
to battle to be the best because that means the best reward as well’ (Interview: H)][‘I
like the fact that I can get badges as I see here bronze, silver, and gold and so on; so it
covers my competitiveness as I can beat others’(Interview: Q]). Interestingly it was
mentioned that being number 1 in a leader board has to be something achievable. In
this sense the individual would rather compete with others in the same environment
(hotel) rather than a global ranking. [‘The fact that I am first in the leader board would
be enough for me to push me over. I mean of course if you are first in the internal
leader board you could have a free drink or if you held on the number 1 for more than
10 min for example you could get something more, but I would do it even without a
reward […] if you are willing to push further, I mean you could get people use a
facility, push them for the extra level harder, but stay within range. I mean if you look
at a global board and you are 7000 out of 200000 is not great it is just showing that I
have used it’ (Interview: D)].
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Interactivity - Individuals like the element of interactivity as fun when they use a hotel
gamified application [‘I like it because it is more interactive and I like that’ (Interview:
C)][‘Yes I would definitely become loyal to this brand, because it is an easy platform
and even though I am sure that this kind of big chain hotels have already some reward
schemes or other reward systems I find this more interactive, it gets more interesting’
(Interview: T)].

Personalisation - Individuals seems to like the idea of creating their own avatar as it
gives them the opportunity to make the application more personal to them [‘I like the
fact that I can build my own avatar. I see it as a personal fact and I would enjoy it’
(Interview: F]). For another member it would be more interesting if the avatar could
actually look exactly like the individual. [‘If you could actually take a photo and
personalise your avatar instead of just creating it, it would work brilliantly’ (Interview:
B)]. Very important also seem to be the element of the application speaking directly to
the audience as they have a greater connection [‘I find exciting that it is personalise.
I am not just booking a hotel room, but the hotel talks to me now and it tells me that if I
book with them they will give me tasks back to do so they are interested about my living
there. They are giving me some tasks so I know what is around the hotel as well as in
the hotel’ (Interview: P)].

5 Conclusion

This research tried to explain which motives are important for individuals when they
would use a gamified application in the context of hospitality industry. Special attention
is given to the element of fun as the literature shows that it is a key motive in the context
of gaming. It appears that seven motives (perceived enjoyment (or fun), ease of use,
usefulness, innovativeness, interactivity, social influence and reward), should be taken
into consideration when designing a gamified application in the context of hospitality.
Participants of this study mentioned that these elements would make a hotel gamified
application more attractive to them, therefore they would be more interested in using it
and engaging with it. It is understood that, the technological support could encourage
tourist engagement, enhance tourist experience, improve loyalty and increase brand
awareness [27, 46]; but organisations should also consider the above elements in the
application mechanics in order to make it engaging and attractive.

It appears that the element of fun is a key motive for individuals to use hotel gamified
applications. A tourist is a person who typically has “little or no knowledge of the
environment” [47], so using game mechanics and game metaphors will give the benefit
to the tourist to learn more about the current visit while having fun. Participants in this
research expressed eight elements (socialising, achieving, competitiveness, challenge,
explore, imposing upon others, interactivity and personalisation) that they consider as
fun. Hotels should consider the nearby unique attractions and the history of the location
as well as the eight elements of fun as emerged from the participants to create a unique
and fun gamified application. Gamification is not only the use of badges, rewards and
points; rather, the engaging elements of why people play games (where it is not just for
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the points): for the sense of engagement, immediate feedback, feeling of accomplish-
ment and success of striving against a challenge and overcoming [14].

This study comes with inherent limitations. Firstly, the qualitative findings of the
study provide an insight into motivations for using a hotel gamified app, should be
further elaborated to explore whether additional motivations exist. To provide gener-
alizability, future studies should consider quantitative methodologies. Also, our sample
primarily entailed college students and future research should explore the concepts
within alternative populations. In conclusion, gamification is a complex phenomenon,
which it has only just begun to be understood. Further research is required to further
conceptualise and comprehend the intricacies inherent in the definitions and meanings
currently ascribed to it. In particular, user profiling needs further investigation to
uncover the core constructs that affect the intention to use gamified applications.
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Abstract. This study explored the extent to which the antecedents (psycho-
logical anxiety, behavioural anxiety, need for virtual comfort and security, and
need for disconnectedness) impact smartphone usage while traveling, and the
extent to which smartphone usage impacts travel efficacy and experience.
Structural equation modelling was employed to analyse the data collected
through a structured questionnaire from 227 Indian Millennials. The findings
suggest that the need for virtual comfort & security and behavioural anxiety
positive influence smartphone use while traveling, while psychological anxiety,
and need for disconnectedness were found to have no significant impact. Fur-
ther, smartphone use while traveling was found to have a strong impact on the
travel efficacy and experience of users.

Keywords: Disconnection � Technology addiction � Travel behaviour
Smartphones � Millennials � South Asia

1 Introduction

As smartphones continue to play a central role in the enhancement of individuals’ daily
lives, it is important to understand the antecedents of smartphone use within the travel
context (enablers and barriers). Some research suggests that ‘mobile addiction’ and
psychological and/or behavioural anxiety caused by the potential of being ‘discon-
nected’ influence smartphone use and behaviour during travel [1–3]. For many, the
constant need to connect and maintain a level of intimacy across distance with friends,
family and colleagues influence the use of smartphones during travel [4]. Smartphones,
along with related technological innovations, enable users to virtually connect at a
distance with their ‘daily lives’ and thus have blurred the traditional ‘home vs away’ [5,
6]. Reflecting on ‘hyperconnective’ lives of individuals today, some have argued that
the need for smartphone disconnectedness [20] could reduce the usage of smartphone
during travel, particularly as people start to embrace recent ‘digital detox/diet’ move-
ments. So far, the evidence on the influence of these antecedents on smartphone usage
during travel has been mostly qualitative in nature with most participants coming from
‘Western’ countries [7–9].
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India is currently third in the world in smartphone users, and is poised to overtake
the US as the 2nd largest smartphone and internet market [10, 11]. India has a median
age of 26, and more than 60% of the Indian population between 15–29 years of age
visit social networks every day [12]. Moreover, a recent Global Travel Intention
(GTI) report by Visa on international travel trends and behaviour in more than 27
countries and territories highlight that Indians travel more, an average of 5.6 trips
annually, than the both the global average of 4.2 trips and the Asia Pacific (APAC)
average of 4.7 trips. Moreover, Indian travelers annual spending (USD 2,334) also
outpaces the APAC’s average of USD 1,677.

In India, millennials are already the chief earners and make up about half of the
working population [13]. Millennials in India are considered to be tech savvy with
consumer tastes that are shaping and redefining make consumer industries [13].
Moreover, generally, Millennials are increasingly confident in planning travel on their
smartphones. Google’s study found 2/3rd of Millennials confessed to being comfort-
able with planning an entire trip on a smartphone [14].

There is a growing body of research that has explored how smartphones and other
mobile and social technologies can greatly enhance the travel experience [15, 16].
Smartphones can greatly enhance the travel experience, and in many cases, make
traveling ‘easier’. However, recent studies have highlighted potential ill-effects of
smartphone (over-) usage on travel experience [8, 9]. The interplay and balance
between the potential of the smartphone to disrupt the travel experience due to being
‘over connected’ or anxieties related to being disconnected and the benefits and
enhancement of the travel experience that the smartphone affords has prompted this
study. The purpose of this study is to assess the impact of antecedents on smartphone
usage while traveling and the impact of smartphone usage on travel efficacy and
experience among Indian millennials.

2 Literature Review and Hypotheses Development

There has been an increasing interest in the antecedents and outcomes of smartphone
usage during travel in the literature [17, 18]. For instance, through the theoretical lens
of adaptive structuration theory, Wang et al. [16] framed smartphone usage during
travel as spillover effects of smartphone use in everyday life. Wozniak et al. [17]
looked at four psychological antecedents namely, self-efficacy, mobile-specific inno-
vativeness, mobile users’ information privacy concerns, and personal attachment, and
found all of them to positively impact smartphone usage during travel. The Extended
Self Theory [19] has been employed to explain anxieties caused by being separated
from smartphones [4, 20] and the impact on smartphone usage during travel. Mean-
while, authors such as Dickinson et al. [21] and Silas et al. [22] highlighted the desire
for digital disconnection will reduce smartphone usage during travel. Despite signifi-
cant developments in the literature, there is much to be known with regards to ante-
cedents and outcomes to smartphone usage during travel.

424 S. Gore et al.



2.1 Antecedents to Smartphone Usage During Travel - Psychological
Anxiety

Lopez et al. [1] in their study of British adolescents, found withdrawal to be the most
relevant addiction symptom, with participants reported experiencing unpleasant emo-
tions when they were unable to use their mobile phone as usual. Concurrent with the
withdrawal symptom of addiction, is the fear of not being able to access one’s cell
phone or Nomophobia [23]. Sharma et al. [24] discovered 75% of the Indian Medical
Students in their study facing Nomophobia, while 83% of them reported panic attacks.
Yildrim et al. [25] concluded 42.5% of Turkish college students to be nomophobic,
with high stress being reported for ‘not being able to communicate’, ‘not being able to
access information’ and a ‘dying battery’. Literature suggests many pathways for a
possible dependency. We expect people with psychological anxiety to prefer the use of
smartphones during travel. This leads to our first hypothesis:

H1: Psychological anxiety will positively influence smartphone usage while travel

2.2 Antecedents to Smartphone Usage During Travel - Behavioural
Anxiety

It is the anxiety that leads to overuse of smartphones. For instance, smartphone features
like notifications/alerts usually act as cues for periodic checking of a mobile phone,
over time a mere proximity with the instrument serves as a gateway to problematic use
[26]. Habitual checking also enables reassurance-seeking from peers for individuals
with psychosocial behaviours like low self-esteem, anxiety, depression and loneliness
which further triggers intensive use [27]. Another behavioural tendency is the ‘Fear of
Missing Out (FOMO)’, which compels people to stay connected and fuel overuse [4].
Impulsivity (lack of self-control) and Extraversion (excessive need to socialise) are also
found to be triggers of overuse [27]. Resultantly, smartphone addiction has been
associated with somatic complaints, anxiety and insomnia [28, 29]. Therefore, it could
be argued that the behavioural anxiety related to smartphone usage in everyday life
could spill over to smartphone usage during travel. This leads to our next hypotheses:

H2: Behavioural anxiety will positively influence smartphone usage while travel

2.3 Antecedents to Smartphone Usage During Travel - Need for Virtual
Comfort and Security

Studies have shown that the need to be constantly connected through internet during
travel is increasing [8]. For instance, staying connected helps travelers with a sense of
belongingness in an unfamiliar atmosphere [8]. A study by Tanti and Buhalis [9] found
respondents highlighting the importance of constantly sharing their travel experiences
digitally (for instance, via social media) with their friends back home. The study also
highlighted that the constant connectivity helps them to be ‘stay at home while away’
which in turn provides a sense of security. Neuhofer [8] found that travellers are
increasingly feeling socially obligated to click and upload pictures on social media.
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Overall, it could be argued that this need for virtual comfort and security during travel
is increasing the usage of smartphones during travel. This leads to our next hypotheses:

H3: The need for virtual comfort and security will positively influence smartphone
usage while travel

2.4 Antecedents to Smartphone Usage During Travel - Need
for Disconnectedness

Several authors have highlighted the need for disconnectedness during travel. For
instance, Neuhofer [8] highlighted that travellers are focused on ‘taking pictures for
later’ rather than enjoying the experience in the ‘now’. The study also highlighted that
it limits the experience to online feedbacks and google searches, rather than interacting
with the locals and understand their culture. Similarly, Tanti and Buhalis [9] high-
lighted the risk of not spending enough time with your travel companion because of
staying digitally connected with others. Moreover, the study found that constant
connectivity leads to information overload which adds to traveller’s psychological
stress. In addition, the excessive time spending on online social media has been
associated with more online friends than offline friends [30], which in turn increases
shyness in face to face interactions [31] thereby reducing the chances of making new
friends during travel. This has led to many groups like Digital Detox (digitaldetox.org)
operates on the philosophy ‘disconnect to reconnect’, offering events, retreats and
summer camps with off the grid accommodation, meditation, yoga, hiking, art and
writing workshops for individuals and corporates alike. Therefore, it could be argued
that the need to disconnect will reduce smartphone usage during travel. This leads to
our next hypotheses:

H4: The need for disconnectedness will negatively influence smartphone usage while
travel

2.5 Impact of Smartphone Usage During Travel on Travel Efficacy
and Experience

Several authors have argued that the smartphone preference/usage during travel has
enabled travelers to become more efficient as it helps them make informed decisions
such as finding cheaper deals, easier routes, etc. [8]. Similarly, several studies argue
that a traveller’s experience to be incomplete without a smartphone [15, 16]. On the
contrary, researchers argue that adverse impact of smartphone usage on the travel
experience [8, 9]. Constant connectivity limits an individual’s ability to enjoy leisure
time [32] and leads to impaired psychological and physical health [33]. Neuhofer [8]
claims that increased technology use dominates activities and devalues a traveller’s
experience. Given the contrasting views, it important to test the following hypothesis:

H5: Smartphone usage while travel will have a positive impact on travel efficacy and
experience

Figure 1 captures the proposed hypothesis in a framework.
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3 Research Methodology

A quantitative survey approach was adopted in this study. As seen in Table 2, the 29
measurement items for the survey to capture the six constructs were influenced and/or
adopted from the literature. A 5-point Likert scale ranging from Strongly Disagree
(1) to Strongly Agree (5) was utlitized to capture the respondents’ opinion/attitude on
the measurement items. Since the developed survey instrument was not tested and
validated collectively previously, the instrument was pre-tested with five participants.
The feedback from the pre-test participants on content, structure and grammar proved
useful in improving the survey questionnaire.

The main survey was conducted online over a period of 3 weeks during fall 2017
using Google forms. The participants of this study were recruited using a non-
probability purposive sampling technique, mainly through social media platforms such
as Facebook and Whatsapp. The target sample population were Indian Millennials in
the age group of 18–35 years. In addition, three pre-requisites were also adopted in the
study to ensure only eligible respondents participated in the survey. This includes the
participant must be a) Owners of smartphone for at least over a year, b) Avid travelers,
should have travelled in the past 6 months or planning to do so in the upcoming 6
months to ensure recollection/assumption of their past/upcoming experiences and c)
Smartphone users during travel. After removing incomplete responses, a total of 227
usable responses were obtained for data analysis. The demographic profile of the
respondents is given in Table 1.

Fig. 1. Hypothesized framework.
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4 Data Analysis and Results

Before proceeding with the analysis to test the hypothesized relationships, it is
important first to ensure the data collected and constructs considered in the study meet
the underlying assumptions required for conducting statistical analysis [34]. First,
common method bias (CMB) was conducted using Harman one-factor exploratory
factor analysis [35]. The one-factor solution only explained 25.4% of the total variance,
which is well below the 50% cut-off [35], clearly indicating that CMB is not an issue in
this study. Next, the unidimensionality of the constructs (convergent validity) were
assessed using the confirmatory factor analysis (CFA). Maximum Likelihood Esti-
mation using AMOS 23.0 software was used to perform CFA. Convergent validity
assessment is important to ensure that the measurement items that are supposed to be
measuring the same construct are indeed related. The standardized factor loading
(SFL) obtained from the CFA is given in Table 2. As seen in the table, all items except
“You prefer the convenience of your smartphone camera as opposed to a DLSR while
travelling” have factor loadings >0.5, indicating strong convergent validity of the
constructs [36]. The item that failed to load was subsequently removed from further
analysis. This is also in line with previous studies in tourism context such as Chen and
Tsai [37], who have retained factor loadings greater than 0.5, while removing any
variables with factor loading less than 0.5.

Next, discriminant validity was assessed to ensure that the measurement items from
different constructs are indeed unrelated. As seen in Table 3, the inter-construct cor-
relation between any pair of constructs was less than the suggested threshold of 0.85,
indicating discriminant validity. Further, the square root of the average variance

Table 1. Demographic profile of respondents

Attribute Responses Percentage (%)

Age
18–22 23 10.1
23–28 168 74
29–35 36 15.8
Gender
Male 100 44.1
Female 127 55.9
Education
Student 14 6.2
Graduate 86 37.9
Post Graduate 127 55.9
Occupation
Employed 179 78.9
Unemployed 48 21.1
Marital Status
Married 63 27.8
Unmarried 164 72.2
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extracted (AVE) exceed the pair-wise correlation between the constructs except for the
correlation between smartphone usage while travel and travel efficacy and experience,
indicating provisional discriminant validity [41]. As this is a new ‘first test’ of the

Table 2. Measurement items and standardized factor loadings

Constructs and items SFL

Psychological Anxiety

You find it difficult to switch off your smartphone [20] 0.85
You feel anxious if you have not checked for messages or switched on your smartphone for some time [20] 0.81
When out of range for some time, you become preoccupied with the thought of missing a call [20] 0.67
Behavioral Anxiety

You find yourself occupied on your smartphone when you should be doing other things instead [20] 0.79
You find yourself engaged on smartphone for longer periods of time than intended [20] 0.69
You can never spend enough time on your smartphone and often lose sleep over it [20] 0.78
Need for Virtual Comfort and Security

You prefer constant connectivity as it helps you to ‘stay at home while away’ which provides a sense of security
[7, 9, 16]

0.82

The fear of missing out on important moments back home compels you not to disconnect while travelling [4] 0.83
Sharing your travel experiences digitally (for instance, via social media) with your friends back home while being
‘in the moment’ is important to you [8]

0.69

While travelling, you would rather be talking to your friend back home than to the stranger beside you [22] 0.58
The perceived expectation of being ‘constantly available’ online is a key driver to stay connected during travel [7,
8]

0.67

Staying digitally connected helps you with a sense of belongingness in an unfamiliar atmosphere [22] 0.66
Need for Disconnectedness

Constant connectivity might also inhibit your companion’s travel experience due to your non-involvement at the
moment [8, 16]

0.76

Excessive use of digital devices while travelling limits the opportunity of interacting with the locals and
understanding their culture [7, 8]

0.79

Constant connectivity with your friends back home reduces your chances of making new ones on the journey [2] 0.62
Constant connectedness limits a traveler’s experience by stealing away their attention from their surroundings [7] 0.69
Constant connectivity leads to information overload which adds to your psychological stress which you thought
of relieving while travelling [7]

0.72

Smartphone Usage

Among other digital devices, you prefer using your smartphone to manage your micro-moments (searching for a
restaurant, booking a cab etc.) while traveling [16, 38]

0.66

Among other digital devices, you prefer using your smartphone for navigation (for e.g. Google Maps) while
traveling [9, 16, 38]

0.51

Among other digital devices, you prefer using your smartphone to translate different languages while traveling
[39]

0.58

Among other digital devices, you prefer using your smartphone to update your travel experiences on social media
while traveling [16]

0.60

Among other digital devices, you prefer using your smartphone for internet browsing while travelling [16, 38] 0.61
Among other digital devices, you prefer using your smartphone for online travel bookings (flight or hotel
booking) [16, 38]

0.61

Among other digital devices, you prefer using your smartphone to post customer reviews on various online
platforms [9]

0.61

You prefer the convenience of your smartphone camera as opposed to a DSLR while travelling [39] 0.44*
Travel Efficacy and Experience (Outcomes)

Smartphone usage brings efficiency during travel and helps you make informed decisions (helping you find
cheaper deals, easier routes, etc.) [16, 38]

0.71

Smartphone gives you the confidence to travel to a new destination [16, 38] 0.57
Using a smartphone gives you better control over your itinerary and travel decisions [14, 16, 40] 0.69
Digital connectivity via smartphones is pivotal for a complete and immersive travel experience [16] 0.59

Note: SFLs - standardized factor loadings from CFA; *SFL less than 0.5, and therefore removed from subsequent analysis
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model, further refinement of measurement model is needed in future studies. Finally,
the reliability test for the constructs using Cronbach’s alpha value shows good relia-
bility of the constructs (refer to Table 3), as the values were significantly above the
suggested recommended threshold of 0.7 [42].

The structural equation modelling (SEM) analysis using AMOS 23.0, which
employs maximum likelihood estimation procedure was used to test the framework and
hypotheses. The overall model fit (v2) and other model fit indices of structural model
obtained was well within the acceptable range; v2 = 615.471, v2/df = 1.848, < 2;
RMSEA = 0.06 < 0.08; CFI = .902 > .90; with the exception of TLI = 0.887, which
fell slightly below the recommended threshold cut-off of .90–.95 but still above the
conservative cut-off of 0.80 [43]. Also, but not surprisingly, the overall model fit v2/df
obtained is significant (p < .05) since it is sensitive to sample size, though ideally it
should have been insignificant (p > .05) [43].

The results of the structural model are shown in Table 4. As seen in the Table 4, 3
out of the 5 hypotheses are supported. Two hypotheses, namely psychological anxiety
and smartphone usage (H1), and need for disconnectedness and smartphone usage (H4)
were not supported. In support of H2, the results show that the behavioural anxiety is
positively and significantly related to the smartphone usage while travel (b = .203,
t = 2.722). Similarly, significant positive relationships were observed between virtual
comfort and security and smartphone usage (b = .490, t = 5.676), and between
smartphone usage while travel and travel efficacy and experience (b = .908, t = 8.201)
in support of hypotheses H3 and H5 respectively.

Table 3. Descriptive statistics, reliability, and validity

Mean S.D. CR AVE 1 2 3 4 5 6

1. Psychological anxiety (3) 3.00 1.04 .820 .610 .781
2. Behavioral anxiety (3) 3.53 .926 .794 .571 .511 .756
3. Need for virtual comfort and security (6) 3.09 .886 .860 .512 .319 .600 .716
4. Need for disconnectedness (5) 4.02 .685 .837 .516 .352 .004 −.071 .718
5. Smartphone usage while travel (7) 4.05 .613 .800 .361 .243 −.001 .500 −.009 .601
6. Travel efficacy and experience (4) 3.95 .673 .724 .416 .095 .075 .420 −.028 .813 .645

Table 4. Structural model

Hypothesized relationships b S.E. t-value Result

H1 Psychological anxiety ! Smartphone usage .022 .041 .320 Not
supported

H2 Behavioral anxiety ! Smartphone usage .203 .042 2.722** Supported
H3 Need for virtual comfort and

security
! Smartphone usage .490 .050 5.676*** Supported

H4 Need for disconnectedness ! Smartphone usage −.014 .046 −.201 Not
supported

H5 Smartphone usage while travel ! Travel efficacy and
experience

.908 .135 8.201*** Supported

***Significant at p < .001 (2-tailed test); **Significant at p < .01; b–standardized coefficients; S.E. – standard
error
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5 Discussion and Conclusion

The findings show that psychological anxiety, although reported to be moderate
(Mean = 3.00), was found to have no impact on the preference for smartphone usage
for travel purpose. On the other hand, behavioural anxiety, not only was found to have
a relatively higher mean of 3.53, but also was found to have a low but significant
(b = .203) impact on the preference for smartphone usage for travel purpose. This
could be because the ‘over use’ of smartphones due to behavioural anxiety may have
enriched the users with the necessary skills and knowledge on how to use the various
features of smartphones, which in turn may have translated into use during travel. This
to some extent can be related to the “spillover” effects of the habits established in their
daily lives into travel such as the use of smartphones [16]. The need for virtual comfort
and security was found to have even greater impact on the preference for smartphone
usage for travel purpose (b = .490). This is not surprising given that all of the virtual
comfort and security needs of travelers (M = 3.01) such as instant messaging (face
messenger, Whatsapp etc.), video chat (Skype, Whatsapp), and seamless internet
browsing, along with other features such as high quality camera, media players,
location and maps, and Wi-Fi and mobile hotspot capabilities can be achieved through
smartphones [44]. The other contributing factor for this relationship is the increase in
mobile broadband subscription, which has witnessed an enormous growth of 680%
(from 270 million to 2.1 billion) between 2007 and 2013 [40] and 71% browsed the
web only on their smartphones [40].

Surprisingly, the strong urge for disconnectedness (M = 4.02) has not translated to
reduced use of smartphones during travel. The findings point to the addictive nature of
smartphones or technology in general [1, 27]. Previous studies have reported a similar
inability to control one’s online activity along with feelings of guilt about the lack of
control [45]. Finally, the preference for smartphone usage for travel purpose was found
to have a strong and significant impact on the travel efficacy and experience (b = .908).
The finding is in line with previous studies that reported the smartphone’s ability to
manage travel was found to influence and modify travel choices which in turn was
found to increase unplanned travel [16]. Google’s [38] study reported 85% of the
travellers decided the activities they do upon arriving at the destination. The study also
shows that 85% of non-branded hotel searches with regards to ‘Today’ and ‘Tonight’
happen on smartphones. A similar study by Mintel [46] shows that half of the mobile
reservations are booked with 48 h upon arrival. Moreover, 96% of users agreed
smartphones was their most reliable device to get things done [47]. This shows the
efficacy and experience (efficiency, control, confidence and experience) that smart-
phones bring for travelers, and therefore strongly rejects the notion that smartphones
have adverse impact on travel [8, 9].

Regarding practical implications, the findings highlight the urgent need for change
for travel companies, tour operators and hotels, especially those who are still using the
traditional way of operations, to technology and systems that are smartphone friendly.
The findings also show that the destination marketing organizations (DMO) need to
focus on digital marketing to leverage the addictive nature of smartphone users. Also,
the positive association between smartphones and travel efficacy and experience should
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provide the impetus for travelers, especially the non-users to use smartphones. Finally,
given that the 70% of the projected 10 billion cell phones to be smartphones by 2030
[48], and with international tourists alone forecasted to increase from 1.1 billion in
2015 to 1.8 billion by 2030 [49] this study is timely, and joins the first wave of
quantitative investigation on smartphone usage during travel.

This study presents the first initial test of the model and provides the basis for
further refinement of the model. However, the study has limitations with regards to
generalizability given the focus is only on Indian millennials. Future studies could also
work to enhance the framework by considering additional antecedents, as well as
attempt to enhance the practical usefulness by testing the framework in different cul-
tural contexts.
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Abstract. In an increasingly digitised and globalised world, a new type of
business tourism has emerged, undertaken by the digital nomad (DN). Tourism
operators and government agencies are increasingly seeking to attract DNs. Yet,
knowledge about DNs is often based on reports that focus on glamorous aspects
of the DN lifestyle whilst glossing over the negative realities of DN lifestyles.
This study addresses this gap by adopting a retrospective autoethnographical
approach that provides a more holistic understanding of DN life. The study
collects and critically reflects on a vast amount of data related to various events
and observations associated with the lead researcher’s experience of living as a
DN. Sans gloss, the study’s findings reveal the characteristic motivations,
mobility and work practices of DNs, discusses the implications of DNs for
tourism practitioners that seek to attract DNs, and recommends future areas of
research.

Keywords: Digital nomad � Reality � Theory � Mobility � Work practices
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1 Introduction

To live in one land is captivity

John Donne, poet (1572-1631)
From Elegy III ‘Change’ (poem) [1]

The purpose of this study is three-fold: 1) to reveal the characteristic motivations,
mobility and work practices of DNs so that conceptual understandings about them can
be advanced; 2) to discuss the implications of DNs for tourism operators (e.g. hotels,
tour organisers) and government agencies (e.g. tourism and investment attraction
agencies), and 3) to identify directions and ideas for future research.

A digital nomad (DN) is an individual who achieves location independence by
conducting their work in an online environment; DNs transfer work independence to
mobility by not consistently working in one designated personal office space, and by
using the possibility to simultaneously work and travel [2]. This academic conceptu-
alisation of DNs is consistent with its definition by popular media highlighting that DNs
are those working in digital environments and display nomadic characteristics [3, 4].
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Despite the continuous growth in the numbers of people becoming DNs and their
impacts in shaping international business, social and tourism environments [5], the
literature has failed so far to better understand this phenomenon [2]. Knowledge about
DNs relies on a biased and selective origin of information sources (e.g. newspaper and
online articles, interviews) [2]. The latter tend to gloss over the realities of DN lifestyles
to focus on the more glamorous aspects, often presenting an image of DNs which has
become stereotypical: young, freedom-loving people who have embarked on a utopic
international highlife, armed only with a laptop. On the contrary, the reality of a DNs
life may not always represent a life as glamorous as the media may depict.

Existing academic research explains how understanding tourist segments is useful
for tourism practitioners [6, 7], yet whilst DNs are increasingly treated as a unique
segment of tourists within the academic literature [8–10], the ‘fragmented and non-
scientific’ [2] nature of the existing information about DNs, particularly within the
popular media, renders much of it to be of limited use for practitioners. By advancing
the conceptual knowledge about DNs, this study presents findings that are useful for
practitioners and researchers alike who seek to better understand the DNs for attracting
them and penetrating this emerging tourist segment.

2 Digital Nomads

Because travel is an important part of the DN lifestyle (evidenced by the nomad part of
‘digital nomad’), tourism studies represent a natural starting point for the examination
of DNs. As such, most of the existing academic research into DNs has been performed
by those from the tourism field [9]. Whilst DNs also represent an emerging segment of
workers, the examination of DNs as a labour segment is outside of the scope of this
study. From the observations of the researcher (who lived as a DN from 2014 to 2018),
DNs differ from conventional tourists. Whereas conventional tourists tend to visit a pre-
arranged destination and enjoy their time there before returning home [10], DNs
incorporate their work lives into longer term travel. Whilst DNs are both travellers and
workers, they are also different to conventional business travellers. For example, whilst
business travellers typically have their travel expenses covered by their employer [11,
12], DNs are more likely to have to pay their own way (unless a client is paying for
them to travel somewhere). Whereas business travellers are more likely to stay for short
periods and perhaps enjoy a small amount of tourism orientated activities [13], DN’s
are more likely to do the opposite. Furthermore, whilst business travellers are typically
men of high incomes [14–16], women and low-income workers appear to be noticeably
more represented with the DN population.

DNs have been studied as a separate segment of tourists and consumers in the
experience economy [8–10]. In a study of ‘global nomads’ (and not just DNs), Kan-
nisto (2014) applied a range of disciplines (e.g. tourism studies, lifestyle migration
studies and mobility paradigms) to study ‘global nomads’ (which could include DNs)
[9, 10]. Whilst DNs may resemble other tourist segments, from backpackers to business
travellers, they are also different from those segments, and as such, it is correct to treat
DNs as a unique segment. Furthermore, because DNs are typically both tourists and
entrepreneurial minded individuals who are making money whilst they are abroad [2],
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governments have become interested in attracting them as a means of advancing
economic development agendas. This is evidenced by the increasing availability of so
called ‘Digital Nomad visas’, such as those available in Thailand and Estonia.

DNs have been mentioned in the literature since as early as 1997, when in their
touchstone book titled ‘Digital Nomad’, Tsugio Makimoto and David Manners ‘pre-
dicted that the rise of digital technology would herald a new ‘nomadic age’ in which
people would be free to roam the globe virtually’ [5, 17]. The growing influence of
DNs is reflected in an increasing amount of media produced by self-identified DNs,
such as blogs, videos and books [18–20], articles in major business and news publi-
cations, such as Forbes [21] and The New York Times [22] and academic articles, such
as those mentioned throughout this study. However, practical, gloss-free, real-life
information about DN motivations, work and mobility practices, which would be
useful to practitioners who seek to attract DNs, is seldom observable within the existing
popular media, such as the articles just listed.

Academic research reflects some of the prevailing motivations of DNs. The first of
these themes surrounds notions of freedom. Digital nomadism is a new human lifestyle
which has been made possible by the emergence of new information and communi-
cation technologies [5]. These technologies enable DNs to work in places and at times
of their own choosing [5, 23]. When DNs discuss their motivations, their expressed
desires frequently allude to escaping the ‘nine-to-five prison’ of conventional work,
whilst enjoying the benefits of working from anywhere and on their own terms [3]. The
second prevailing theme is about ‘blurring of the boundaries of work and leisure’ [5],
and how DNs perceive the work and leisure aspects of their lives as being equally
enjoyable, often perceiving work not as an imposed obligation, but rather as being
‘intrinsically motivated and fulfilling’ [2]. The third key theme is about the independent
nature of the work they perform, which allows them to pursue their work, travel and
leisure interests. As DNs are typically freelancers, entrepreneurs, remote workers or a
combination thereof [2], they often work independently, and as such, belong ‘to an
innovative type of culture’, which is ‘based on the principles of individualization’ [24].

Spending time with DNs in popular DN hotspots, Altringer (2015) observed some
of their work and mobility practices [3]. Her findings detail how the number of co-
working spaces around the world have ‘exploded’ to cater to the needs of DN’s. She
explained that whilst most of the DNs she met worked independently, others formed
location-independent teams, or worked for larger companies that gave them the free-
dom to work wherever they chose. Her research confirms the importance of online DN
communities (e.g. social media sites which can provide access to information, partners,
networks, advice, training); and physical ‘work spaces’ (e.g. DN dedicated coworking
spaces, conferences and events).

DNs ‘find inventive ways to support themselves’ [5], and whilst the technologies that
enable DNs are new, people of all working ages live as DNs [2, 3]. Altringer (2015)
explained how many DNs are more ‘mid-career than millennial’, before pointing out
that the most successful DNs ‘have in-demand skills, have proven themselves already,
and are arriving at their own definitions of a high quality of life’ [3].

There is no a widely agreed number of DN’s, but indicators suggest that DNs
represent a sizable group. The MBO Partners 2018 State of Independence in America
research report found that 4.8 million independent workers in the US currently describe
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themselves as digital nomads [25]. There are DN Facebook Groups (e.g. Digital
Nomads Around The World) with tens of thousands of members, promoting popular
DN conferences, camps, books, tools, shared workspaces, destinations and advice.
Global DN hotspots have emerged, such as Chang Mai in Thailand, which hosts
thousands of DNs who currently work there [26].

3 Methodology

This study has adopted a retrospective autoethnographical approach for providing a
more holistic understanding of DNs. Autoethnographers incorporate aspects of both
autobiography and ethnography into their research [27]. To that end, events, personal
experiences and observations associated with the researcher’s experience of living as a
DN from 2014 to 2018 were analysed and critically reflected upon to inform this study
(Table 1). Autoethnography is a research and writing approach which is used to
describe and analyse (graphy) personal experience (auto) to understand a cultural
experience (ethno) [27]. Ethnography is traditionally associated with social anthropo-
logical research, whereby the researcher would visit a foreign land, access a group,
such as a tribe or village, and spend time with that group (sometimes years), with the
intention of learning more about its culture [28]. In this study, the autoethnographer
visited Asia, where he observed the DN “tribe” for three years and learned about their
culture. Through the addition of personal experiences and the critical reflection of those
experiences, Ellis et al. (2011) argued that autoethnography ‘expands and opens up a
wider lens on the world’ [27].

This study has adopted a retrospective approach to the autoethnographical, since
the analysed events and observations occurred in the past and when the researcher had
no intention of recounting the experience in research and writing [28]. ‘Observing
behaviour’, ‘listening to what is said’ and ‘participant observation’ are key aspects of
ethnography [28]. Reflecting this, thirty-one research observations are embedded
within the autoethnographical account which were derived from three sources: the
researcher’s recounted experience of being a DN; through discussions with fellow
DN’s; and the researcher’s observations of other DNs’ behaviours. DNs’ behaviours
were observed by monitoring: the discussions within DN focussed social media groups;
the online activities of DN’s who were sharing details of their working practices on
social media; and the content about, or produced by DNs (such as articles, blogs,
webpages, books and YouTube videos). To reduce the autoethnographers possible self-
bias, his data interpretation was triangulated by using the other authors to check his
personal comments and their given interpretation, and subsequently check that inter-
pretation with theory. Nonetheless, the authors accept Hayano’s (1979) assertion that
an ‘insider’s position… is not necessarily an unchallengeable “true” picture’, but rather
‘represents one possible perspective’ [29].
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4 Retrospective Autoethnography: Key Observations

In July 2014 the researcher left his job in the Australian Government’s Department of
Prime Minister and Cabinet to become a DN. He was not aware of the term ‘digital
nomad’ at the time, but would eventually come familiar with the term and self-identify
as a DN. ‘Digital nomad’ is not a term that everyone is familiar with, even among
people who could be accurately categorised as DNs (Observation.1). The job the
researcher had left was in Perth, Western Australia, and the first port of call on his DN
journey was his home city of Adelaide, in South Australia. Largely, the visit home, in
which he was accompanied by his wife and two children, was to prepare for their move
abroad, by doing things such as selling the family car, storing belongings, obtaining
passports for the children, getting visas and spending some time with family and
friends before departing (Ob’s.2&3). The preparations the researcher made in advance
of departing are typical of the preparations that many DNs make before they head
abroad. Such preparations can be very time-consuming and include layers of bureau-
cracy which need to be navigated (Ob.3).

The researcher was to establish an international event management and consulting
business. Like many others, the researcher was not content to work a conventional 9-5
life in an office job, and he craved the freedom to work when, where and how he
wanted, on projects that were fun, interesting, and important to him (Ob.4). At thirty-
nine years of age, he was more mid-career than millennial, with an established pro-
fessional network, experience in event management, post-graduate university qualifi-
cations and the skills that he believed would be sought after within the market. The
researcher and his family based themselves in Phan Thiet, Vietnam, and through
attending networking meetings in Ho Chi Minh City, some two-hundred kilometres
east of Phan Thiet, he met and became aware that there are many DNs of his own age
and older, who were similarly educated, qualified and experienced (Ob.5). Many of the
conversations that the researcher had with other DNs centred around shared desires for
freedom from conventional work situations, desires which appear to be characteristi-
cally held amongst of DNs. The researcher’s business took an agency model, which
meant that was the sole employee, and all work was performed by himself, or by
independent contractors whom he would engage on a need-by-need basis (Ob.6). This
business model was selected, because by using independent contractors, work could be
performed in any location, so long as a willing contractor could be found to work in a
given location. Through his observations and conversations with other DNs, it became
apparent to the researcher that many DNs structure their businesses in a similar way so
that they can operate internationally (Ob.7).

Phan Thiet was chosen as the family base for many reasons, the main one being that
it is researcher’s wife’s home town and she has family there. DNs will often be
attracted to places where they have existing connections, such as friends or family
(Ob.8). Phan Thiet also offered an ‘attractive leisure lifestyle’ with great weather and
many beautiful beaches and resorts for the researcher and his family to visit, and
furthermore, it was in Asia, the target market area for the researcher’s new business
venture. Whilst the researcher observed that many DNs choose to base themselves in
idyllic locales (such as beachside spots or mountain hideaways), there are also many
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DNs in places that appear more idyllic in terms of business opportunities and nightlife,
than in natural beauty, such as Bangkok and Ho Chi Minh City (Ob.9). DNs also are
often attracted to live in DN hotspots, such as Chang Mai in Thailand and Tallinn in
Estonia, locations where a sizeable DN population already exists, because it means that
they can be assured that they will be able to access many of the resources they need in
that location, such as coworking spaces and established networks (Ob.10). Phan Thiet
is not a DN hotspot, and whilst the researcher met DNs who passed through Phan
Thiet, he only met one DN there who was actually based there, an American consultant
to the health industry. As Vietnam is a developing nation, the cost of living is much
lower than many places, such as Australia, and as such, the researcher calculated that
this low-cost of living would allow him about three times longer in which to establish
his business before his savings ran out than he would have had he remained in Aus-
tralia. Through his observations and conversations with other DNs, the researcher
learned that much like himself, DNs are often attracted to low-cost locations, such as
those in developing nations, in which they can make their available funds last for
longer time (Ob.11).

The researcher worked alone at his computer for many months, creating a website,
developing a business plan and building the desired networks. Working on a computer,
as per the ‘digital’ in ‘digital nomad’, is a work life situation that DNs are accurately
characterised by (Ob.12). The researcher found this to be a very lonely process, as it
required little interaction with anybody else (Ob.13). Once the researcher began
meeting other people, who, like him, could work whenever and wherever they wanted,
he became aware of the term ‘digital nomad’. He became increasingly engaged with
online DN social networking groups (some of which have tens of thousands of
members), as he could access a great deal of valuable resources within these groups
(such as tips, information and contacts) (Ob.14). It was also during this time that the
researcher observed the importance of personal branding to DNs, who use personal
branding efforts to demonstrate their work professionalism and ethical values (which
the researcher observed were also very important to many DNs) (Ob’s.15&16).
Because DNs often lack the funds to undertake mass-marketing efforts, they often turn
to social media because it represents a low-cost form of advertising when compared to
more conventional approaches, such as purchasing media advertising. As such, many
DNs, including the researcher, invest their time to develop their own personal brand,
through content production that may include videos, blogs, or social media posts.

The researcher’s awareness grew of what is referred to as the ‘DN community’, and
how people within the DN community spoke of ‘the DN experience’ and ‘the DN
journey’. He learned that the international DN community is gigantic and expanding,
and how there are large DN related conferences, multi-day DN boat cruises on ocean
liners, a myriad of DN “meet-up” events in many cities, DN focused co-working and
co-living spaces, and other resources of which DNs can access to aid them in achieving
their DN aims (Ob.17). The researcher noticed how DNs would talk of both the
international DN community, and of location specific DN communities, such as the DN
‘hotspot’ communities of Ubud in Indonesia and Medellin in Colombia (Ob.18). Whilst
many DNs self-promoted themselves as DNs, the researcher chose not to, largely
because he didn’t want prospective clients to think that he was more interested in travel
or sitting by the beach than the work they might engage him to do (Ob.19).
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The researcher began to observe the inventive ways in which DNs make money, and
whilst most DNs he met were ‘freelancers, entrepreneurs or remote workers or a
combination thereof’ [2], he also met DNs doing some highly unique work. One DN
the researcher met made money via an online pyramid scheme which taught card tricks
that travellers could use in bars to make money by winning bets (Ob.20).

Whilst the researcher was permitted to work legally in Vietnam, largely on account
of being married to a Vietnamese national, the legality of working as a DN is a topic of
concern for DNs. Commonly, tourists and expatriate workers in Phan Thiet would
obtain their visa advice from tourist operators, such as local hotels and tour companies,
who would often help them to make visa arrangements. DNs will often enter a country
on a tourism visa, but because they then subsequently work following entry, they are,
in many cases, arguably, and at least technically, breaking the law. In most countries,
the law is yet to come to grips with the concept that people may come to a country and
work, but yet earn their money from another country. Because DNs are not working in
a conventional job role within the host country, directly for an employer within that
country, it can be argued that by earning money from a third country, that DNs are not
contravening the spirit of the law of their host country any more than someone sending
a work email whilst on holiday is. As such, when a DN arrives in a new country and are
asked by a customs official at the border or airport as to the purposes of their visit, DNs
will often respond that they are visiting as a tourist (even if they intend to work). This
approach is not about deception, but rather a practical approach to avoiding problems
that may occur when operating within a grey legal area. Working within such a legal
grey area poses many challenges to DNs, and particularly those who prefer to work
within a more solid legal environment (Ob.21). Working legally is not only a legal
consideration for many DNs but also an ethical one for many who doubt the legality of
their actions. Ethical questions about the ways in which DNs operate, and the effects of
their operations on the people and places around them, are frequent topics of con-
versations among DNs, and particularly those working in developing countries. For
example, when a location becomes a DN hotspot, what are the implications for local
people regarding important factors like the cost of living? DNs are often concerned that
the actions of people within the DN community can amount to exploitation of people in
developing and third-world nations (Ob.22). Whilst visual imagery frequently portray
laptop carrying DNs as being successful, freedom-loving and often exceedingly good-
looking people, who thrive in an environment of adventure, swimming pools and
spectacular locations, the reality is that many DNs struggle financially, often living a
much more difficult and frustrating life than their Instagram accounts may indicate
(Ob.23). When DNs are struggling financially, they are often motivated to obtain work
within the informal economy, sometimes in breach of their visa conditions (Ob.24).

The researcher slowly began to obtain clients from a range of countries, some of
whom were engaging him to work on projects on a third country, such as an Australian
project in Indonesia, and a British one in Thailand. Among the projects the researcher
worked on, a handful were collaborative projects with other DNs (who were often in
other locations), and through doing this he learned how DNs often collaborate in order
to reduce costs and maximise potential outputs (Ob.25). He mostly worked from his
laptop in Phan Thiet, but often travelled for work as well, frequently to other cities in
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Table 1. Summary of observations

Observations relating to DN
conceptualisation

Observations relating to DN
motivations

Observations relating to DN
mobility and work practices

• Ob.1. People who could be
accurately categorised as
DNs are not always aware of
the term ‘digital nomad’

• Ob.2. DNs are not always
single people, and can often
be accompanied partners and
families

• Ob.5. The DN community
consists of people of all
working ages

• Ob.13. DNs can suffer from
loneliness due to the nature
of undertaking computer
based work

• Ob.16. Maintaining ethical
values is of importance to
many DNs

• Ob.18. There is an
international DN community,
and location specific DN
communities, which includes
noted DN hotspots

• Ob.22. There are numerous
ethical issues relating to the
DN community, including
the potential negative effects
that their operations may
have on the people and
places they travel to

• Ob.23. Many DNs struggle
financially whilst abroad

• Ob.27. Some DNs are more
geographically mobile than
others

• Ob.28. Some DNs establish a
permanent or semi-
permanent base, and some
live and work in an almost
perpetual state of travel

• Ob.30. DNs often return
home from their travels due
to family considerations

• Ob.4. People are motivated
to become DNs as they
crave the freedom to work
when, where and how they
want, on projects they
consider to be fun,
interesting and important

• Ob.8. DNs will often be
attracted to locations where
they have existing personal
connections, such as family
or friends

• Ob.9. Whilst many DNs base
themselves in locations that
offer attractive leisure
lifestyles, many will also
base themselves in locations
that provide good business
opportunities

• Ob.10. DNs are often
motivated to base themselves
in locations where there is
already a sizeable DN
population, thus giving them
access to desirable resources
such as coworking spaces
and established networks

• Ob.11. Many DNs seek to
live in low-cost destinations
as a way to make their funds
last longer

• Ob.29. Maintaining and
prolonging one’s DN
lifestyle is of high concern to
DNs and ideas on how to do
so are a frequent topic of
conversation (Ob.28)

• Ob.3. The preparations
required to embark on a DN
lifestyle can be extensive
and time-consuming, often
including a large range of
legal and bureaucratic
processes to navigate

• Ob.6. DNs may work alone
and engage independent
contractors on a need-by-
need basis

• Ob.7. DNs often structure
their businesses in a way that
enables to them to operate
internationally

• Ob.12. DNs characteristically
spend a great deal of time
working alone using
computers

• Ob.14. DNs can access a
range of resources through
DN related groups on social
media platforms

• Ob.15. Many DNs invest
time and resources in
personal branding efforts

• Ob.17. There are many
events and resources that
allow DNs to meet each other
face-to-face

• Ob.19. Not all DNs want it
widely known that they are
DNs as it may be
inconsistent with the image
they wish to project of
themselves or their business

• Ob.20. DNs often find
inventive ways to make
money

• Ob.21. DNs often operate
within a legal grey area in
relation to their visa
conditions, and this is a
source of anxiety for many
DNs

(continued)
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Vietnam, but occasionally to other countries too, including Singapore, India, Thailand
and Australia. Usually, such trips were self-funded, but sometimes a client covered the
expenses (Ob.26). Whilst he was travelling frequently, he was not as mobile as many
other DNs whom he met during this time, who existed in a seemingly perpetual state of
travel, and rather than having a base, constantly moved from one location to another
(Ob’s.27&28).

In December 2017, the researcher and his family moved back to the researcher’s
home city of Adelaide in South Australia. This decision was taken as their children had
reached primary school age and both the researcher and his wife felt that the children
would receive a better education in Australia. Furthermore, as Adelaide is the
researcher’s home city, his aging parents there hadn’t had the opportunity to spend
much time with their grandchildren in the previous years. Among DNs, ideas about
how to maintain one’s DN lifestyle and prolong it are a frequent topic of conversation
(Ob.29). Conversely, ‘going home’ is also a frequent topic of discussion. Through his
observations, the researcher realised that considerations such as children’s education
options and family matters are important and often deciding factors for DNs when
deciding whether and when to return home (Ob.30). Whilst the researcher is now based
in his home town, he still self-identifies as a DN, because he maintains the capacity to
use digital technologies to work wherever and whenever he likes, and he intends to use
this capacity to continue to work digitally, and to travel widely (Ob.31).

Table 1. (continued)

Observations relating to DN
conceptualisation

Observations relating to DN
motivations

Observations relating to DN
mobility and work practices

• Ob.31. DNs can maintain the
capacity to be DNs after they
have returned from abroad

• Ob.24. When DNs are
struggling financially, they
may be motivated to work
within the informal
economy, potentially in
violation of their visa
conditions

• Ob.25. DNs often seek to
collaborate with others to
achieve their aims

• Ob.26. DNs often have to pay
their own travel expenses (as
opposed to business travellers
whose employers typically
pay for travel expenses)

Ob. = Observation number
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5 Key Findings and Implications

With practitioners in mind, this study aimed to provide a more holistic, gloss-free (and
therefore more useful) representation of DNs. By reflecting on the autoethnographic
observations, five key findings emerged in relation to DN motivations, mobility and
work practices:

Finding 1. DNs are motivated to become DNs due to the freedom it brings (see
Observation 4). Practitioners need to be cognisant that the desire for freedom is a
characteristic motivation for people becoming DNs. Such knowledge will allow for a
greater alignment of the design of initiatives and infrastructure to attract DNs with the
motivations of DNs, thus contributing to the effectiveness of such investments.

Finding 2. Whilst DN’s are motivated to base themselves in locations with attractive
leisure features, DNs are also motivated to locate themselves in places where they can
access desired connections, such as with people they already know, existing DN
communities, or with markets or industries they wish to engage with (Ob’s.8, 9, 10 and
18). Practitioners need to identify their value proposition and develop the appropriate
infrastructure, services and amenities for DNs who may be considering their region as a
base or a place to visit, in order to attract the desired amount of DNs. Equally important
is the development of the social capital (networks and collaborations) amongst the local
communities, DNs and other entities which may provide professional and emotional
support to DNs, thus enabling them to integrate, perform and thrive in their new
environment.

Finding 3. As a result of characteristic DN work and mobility practices (such as
undertaking solo computer work and having nomadic characteristics), DNs may face
issues such as loneliness and financial pressures, which may be amplified when they are
unable to access health or financial safety nets that may be available in their home
nations, such as health care or welfare services (Ob’s.12, 13, 21, 23 and 24). DNs are
an increasing demographic, who, whilst living away from home, may be unable to
access the wellbeing and financial support services they require. Understanding these
challenges will enable practitioners who design products, services, initiatives and
infrastructure to attract DNs, to include functions within their design that may help to
negate these issues, thus making their destination more attractive to DNs.

Finding 4. DN work and mobility practices, which typically involve ‘nomadic’ prac-
tices incorporating international travel, mean that DNs often need to negotiate cum-
bersome bureaucratic and legal processes. These challenges may be amplified when
there is a need to negotiate such protocols whilst abroad (sometimes in multiple
countries), and lack clear legal frameworks for DNs to legally work within (Ob.3).
Further research into the bureaucratic and legal hurdles that DNs face can help prac-
titioners. By having the required knowledge, tourism operators can provide more
informed assistance to their DN clientele (such as visa advice), whilst for governments,
the awareness of such hurdles can serve as a starting point for reducing them (and thus
making their region more attractive to DNs).
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Finding 5. Within their work practice, DNs often consider complex ethical questions,
which may be amplified by a lack of knowledge about the impacts that DNs have on
the places they visit, and the people who already live there (Ob’s.16, 21). Typically,
DNs want to live an ethical life that benefits people around them and the planet
generally, and as such, they want to know more about how their actions and those of
their community impact on the world around them. As the number of DNs increase,
unethical behaviours by DNs (such as undertaking illegal work practices) are likely to
also proportionally increase, which may bring about negative outcomes to a region,
with potentially long-term and irreversible effects. Tourism operators will benefit from
knowing more about the activities and risks their DN clientele may engage themselves
in, and also about DN desires in regard to working ethically. Governments seeking to
attract DNs need to be informed of the risks of unethical behaviour in order to initiate
preventative actions, and also to encourage (and help facilitate) DN involvement in
ethical activities.

6 Conclusions and Recommendations for Future Research

The DN lifestyle offers benefits for those who decide to become DNs. Similarly, as an
emerging segment of workers and tourists, DNs can benefit the places in which they
travel, not only economically, but also by enriching and diversifying the social and
cultural life of the place. To ensure these benefits are obtainable, we need to continue
learning more about DNs by unravelling both the positive as well as the negative side
(i.e. obstacles, difficulties) of their lives and aspirations. This study has presented the
observations of one DN, and as such is susceptible to the biases of the autoethnog-
rapher. Hence, future research is needed to confirm, refine, expand and enrich the
findings of this study by conducting a larger scale study (incorporating many cultures,
DN destinations and professions/specialisations). Given the still limited knowledge in
the field, further qualitative research focusing on DNs is required to better understand
the inner perceptions and experiences of those living, working and traveling as DNs.
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Abstract. The purpose of this study is to empirically test amodel that examines the
roles of offline activities and customer value creation on tourists’ continuance use of
online travel communities (OTCs). Hypotheses were tested through a sample of 251
respondents on Amazon Mechanical Turk (MTurk). SmartPLS structural equation
modelling was used to test the structural model. Results indicated that offline
activities significantly influence hedonic and social values, while this support was
not found with functional value. Similarly, while offline activities positively influ-
ence continuance usage intention, no positive relationship was established between
offline activities and recommendation intention. Additionally, the three dimensions
of customer value creation positively influenced continuance usage intention. This
study suggests that in planning offline activities,managers ofOTCsmust understand
the dynamics of customer value creation in order to enhance social bonds among
members and continuous usage of the OTC.

Keywords: Offline activities � Social presence � Customer value creation
Continuous usage intention

1 Introduction

Online travel communities (OTCs) are important for both consumers and tourism firms.
OTCs provide consumers with the opportunity to make informed travel decisions
through reading about and learning from the experiences of others, who share their
stories on such platforms [1], while tourism firms use them as strategic platforms to
foster customer engagement and deepen consumer ties to their brands [2]. As organ-
isations increasingly host OTCs, consumer interest in these platforms also steadily
increases. For instance, recent reports indicate that while TripAdvisor currently wel-
comes an average of 455 million unique monthly visitors, Facebook is home to 2.13
billion active users [3, 4]. For Facebook, this is an approximate 73% increase from its
2013 records, which calculated 1.23 billion active users [5]. This promising trend has
spurred both firms and private individuals to set up their own online communities.
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In spite of this positive trajectory for online communities, the recent experiences of
such notable firms as British Airways, AirFrance, Sony, Dell, and the British Broad-
casting Corporation—all of which shut down their online communities shortly after
launch [6]—create serious concerns that raise critical questions about the sustainability
of OTCs. Critics have highlighted that so long as online deviant behaviours remain
unchecked, users will continue to lose interest in participating in such communities [7].
In order to improve the confidence of participants, tourism and travel sites are
organising offline activities as part of their strategy to reinforce and consolidate
established online relationships and maintain a loyal customer base [8]. To this end,
offline fan clubs that host informal meetings and gatherings are common in recent
times. In most cases, these forums provide a company with an opportunity to propagate
its brand and generate positive word-of-mouth reviews [9].

However, evidence from the relationship marketing body of knowledge reveals that
consumers are wary of relationships or purchase experiences that accrue little or no
value [10, 11]. Customer value is a cardinal determinant of relationship continuance,
because consumers often perpetuate the relationship from which they derive the
maximum value [10]. Accordingly, firms will settle into advantageous positions if they
exploit how offline activities impact customer value. Interestingly, despite numerous
investigations on customer value, literature is scarce regarding critical questions
relating to offline activities and customer value and how they influence continuance
intention in OTCs. Additionally, the studies that examine the post-adoption behaviour
of consumers in OTCs are few [12]. This paper aims to fill this gap by developing a
model to test the role of offline activities in perceived customer value and their effects
on continuance intention in OTCs. This paper seeks to contribute to OTC customer
post-adoption behaviour literature by examining the importance of offline activities and
how they affect different components of customer value in continuance participation. In
so doing, it examines the theoretical issues and managerial practices that foster OTCs.

2 Literature Review and Theoretical Framework

2.1 OTCs

OTCs offer a communication and networking platform for users and a forum where
people can interact, share thoughts on places of interest, and provide reviews on areas they
have visited [12, 13]. It also offers the opportunity for travellers to discover what other
people think about destinations and facilities [2]. OTCs are changing travellers’ con-
suming behaviour, as travellers rely on the opinions and recommendations of other
travellers. These communities rely on members to create content relevant for others.
Developing and sustaining communities has become a critical issue for community
managers, as active participation is crucial for their long-term survival [12, 14]. To make
communities more cohesive, they often organise events and offline activities to offer an
opportunity for community members to engage and interact. Previous studies on OTCs
have focused on the antecedents of community involvement and contribution [15, 16] and
consumer intentions to participate [2]. Additionally, [2] found that the perceived use-
fulness of provided information positively influences attitudes toward participation, just
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as [15] earlier found that participants aremotivated to contribute to online communities by
social and hedonic benefits. However, the members’ sense of belonging increases when
offline activities are organised that maintain previously formed social ties [8].

2.2 Conceptual Model and Hypotheses

2.2.1 Social Presence and Customer Value Creation in OTCs
According to Short et al. [17], social presence theory describes the “degree of salience
of the other person in the interaction and the consequent salience of the interpersonal
relationships”. The theory is related to two social psychology concepts: “intimacy”—
referring to physical distance between communicators and barriers to communication;
television offers greater intimacy than radio—and “immediacy,” a measure of the
psychological distance that a communicator puts between himself or herself and the
object of his/her communication. With the advancement of communication technology
and the related increasing usage of the internet for communication and interaction, [18]
noted that the social presence theory can contribute to a better understanding of social
behaviour in mediated environments. Thus, a stream of research has identified social
media as platforms with a high social presence, as they afford communicators the
opportunity to present themselves to others as “real people” [19–21]. This implies that
social media afford users the opportunity to better understand those they are in contact
with through their profiles and real time chat. However, critics contend that with the
abundance of deceitful profiles in social media, offline activities such as phone calls
and physical meetings are necessary to increase social presence among friends on
online platforms [22]. Accordingly, members of OTCs can be encouraged to strengthen
their online social ties through offline phone calls. Managers of OTCs can increase the
customer value of their sites when offline activities, such as phone calls and face-to-
face meetings and gatherings, are regularly organised for members.

Zhang, Guo, Hu, and Liu [23, p. 231] define customer value creation as “the
process by which producers and consumers, as peer subjects, co-create value for
themselves and each other.” This involves dialogue and interaction between the firm
and the customer for mutual benefits. Early scholars viewed customer value as a trade-
off between quality and price [24]. This perspective measures customer value as a
function of the quality of the product and the price paid. Several years later, customer
value was conceptualized into five dimensions: functional, conditional, social, emo-
tional, and epistemic values [25]. Subsequently, scholars have measured value as both a
unidimensional and multidimensional construct [11, 26–28]. From an online social
network perspective, [23] presented customer value creation as a three-dimensional
construct, having functional, hedonic, and social values.

Functional value is based on the assumption that individuals are rational problem-
solvers [23]. From the perspective of OTCs, functional value encompasses their mem-
bers’ need for information that leads to financial savings and a high quality of service.
Firms can send offline messages to members concerning information on new offerings.
Additionally, offline activities can be organised to promote the firm’s offerings.

Hedonic values have been conceptualized as the feelings and emotive aspects of
community involvement [29]. Lee and Hyun [30] report that enjoyable features are
critical in influencing participation levels in OTCs. Thus, this argues that incorporating
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enjoyable features leading to fun and pleasure in offline activities will increase cus-
tomer value.

Social value is considered an independent dimension in total customer value that is
used to enhance user status and self-esteem [31]. These values are derived as evidence
of a long-term engagement within the community; they represent a symbolic status
used to emphasise unique traits [31]. Previous research has only focused on online
engagement for co-creating consumer values, but little is known about the influence of
offline activities. Matei [32] posits that offline activities can foster and enhance con-
nections within the OTC. A strong sense of social presence is expected to lead to a
strong intention to engage with the offline activities of the OTC, as the presence of
other members can complement online activities and strengthen the ties within com-
munities [8, 17].

Accordingly, the following hypotheses are proposed

H1: The offline activities of OTCs positively influence their functional value.
H2: The offline activities of OTCs positively influence their hedonic value.
H3: The offline activities of OTCs positively influence their social value.

2.2.2 Continuance Intention
Members’ continued interest and willingness to engage in a community will have an
impact on the long-term survival of an OTC [33]. It is important that members stick
together; this is essential in attracting and retaining members [34] and encouraging the
continuous use of the platform. Liang, Ho, Li, and Turban [35, p. 78] described the
continuance intention to use OTCs as “an indicator that shows the degree to which a
user intends to continue using the social networking site.” This study examines con-
tinuous intention because social media has significantly changed consumers’ decision
making process and greatly influenced their patronage of hospitality and tourism ser-
vices. Accordingly, this study will reveal strategies critical for managers of destina-
tions, airlines and hospitality services to enhance consumers’ continuous participation
in their OTCs. Thus, it is argued that members will continue to use OTCs that promote
activities and information sharing that are likely to satisfy functional, hedonic, and
social values. Thus, the following hypotheses are proposed:

H4: The functional value of OTCs positively relates to continuance intention.
H5: The hedonic value of OTCs positively relates to continuance intention.
H6: The social value OTCs positively relates to continuance intention.
H7: The offline activities of OTCs positively relate to continuance intention.
H8: The offline activities of OTCs positively relate to recommendation intention.

2.2.3 Recommendation Intention
When members are satisfied with their experience on a platform, they are more likely to
invite others [12, 36]. Members’ desire to continue using the platform is underpinned
by their satisfaction and motivates them to share their positive experiences with others
[37, 38].
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Accordingly, the hypothesis below is proposed:

H9: Continuous intention of OTC use positively relates to recommendation
intention.

3 Research Method

3.1 Sample, Data Collection and Survey Development

The data for this study was collected from Amazon Mechanical Turk (MTurk; https://
requester.mturk.com) in August 2018, as specified by [30]. To ensure that participants
were members of OTCs and maintained accounts therein, the study requested that they
indicate the OTC to which they belonged. In total, 251 usable questionnaires were
received and analysed with SmartPLS 3.27. The operational definitions of the six
constructs examined (Fig. 1) are based on previous studies (Table 1). All six constructs
were measured with seven-point multiple items adapted from existing studies.

Functional
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Recommendation 
intention 

Hedonic 
value 

Social
value 

Social 
presence

Customer 
value

Behavioral 
outcome

H1

H2

H5

H6

H3
H7

H9

H8H4

Fig. 1. Conceptual model

Table 1. Operational definitions of constructs

Construct Extant operational definition Reference

Offline activities
(OA)

Offline interactions aimed at strengthening the bonds of online
community members

[8]

Functional value
(FV)

Consumer evaluation of information based on its usefulness and
accessibility

[23]

Hedonic value (HV) Consumer evaluation of information based on its ability to offer
comfort, pleasure and fun

[23]

Social value (SV) Consumer evaluation of social media based its ability to satisfy their
need for social interaction

[23]

Continuance
intention (CI)

Consumer intention to continue using the social network site [35]

Recommendation
intention (RI)

Consumer willingness to share their positive experiences with others
and convince them to also use the social network site

[23]
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4 Analysis and Results

4.1 Demographic Variables

The sample was male-dominated (65.7%). Marital statuses included single (51.8%),
married (40.2%), co-habiting (5.2%), and divorced (2.8%). In terms of education level,
bachelor’s degree holders were most prominent (68.1%), followed by high school or
diploma (19.1%), master’s degree (11.2%), and Ph.D. (1.6%) holders. Most respon-
dents were professionals (64.1%), followed by technicians (17.5%), students (10.4%),
homemakers (5.6%), and civil servants (2.4%). The monthly income levels (in USD) of
the respondents were in the order of $3,100–$4,000 (15.5%), $4,100–$5,000 (11.6%)
and $5,100 or more (12.4%). The respondents that visited travel sites twice a week
accounted for approximately one third of the sample (34.7%), three visits per week
accounted for one fifth (19.9%), respondents with less than one visit per week com-
prised 19.1% of the sample, those more than five visits 15.5%, and those with four
visits 10.8%. The average time spent by the respondents on each visit ranged from
thirty minutes to one hour (53%), less than thirty minutes (22.7%), one to two hours
(17.5%), and more than two hours (6.8%).

4.2 Measurements, Structural Model, and Hypotheses Testing

The adequacy of the measurement model was assessed based on the criteria of con-
vergent validity, discriminant validity, and reliability. All factor loadings were above
the recommended boundary of 0.7 [39]. Likewise, composite reliability conformed to
the required values and ranged from 0.882 to 0.93 [40]. The average variance extracted
(AVE) values were all greater than the stipulated value of 0.5 [41]. Further, discrim-
inant validity was achieved (Table 3) as the square roots of the AVE values were
higher than were the correlations between each construct [42]. Figure 2 illustrates the
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Fig. 2. Structural model results
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result of the structural model analysis for this study, including the coefficient of
determination (R2) and standardized path coefficients for all hypothesized relationships.
Below, Table 2 shows the factor loading, Cronbach alpha, composite reliability, and
AVE of the data.

Table 3 shows the discriminant validity and the diagonal values with the AVE.
The relationship between offline activities and functional value was not significant

(b = − 0.04 ns). However, the relationship between hedonic value (b = 0.225***), and
social value (b = 0.49***) was significant. Furthermore, offline activities were found to
have a slight influence on continuance intention (b = − 0.117*) but no direct effect on

Table 2. OTC reliability and convergent validity

Variables Items Factor
loading

Cronbach’s
alpha

Composite
reliability

AVE

Social presence Offline activities OA 1 0.92 0.84 0.93 0.86
OA 2 0.94

Customer value Functional value FV 1 0.88 0.80 0.88 0.72
FV 3 0.86
FV 4 0.79

Hedonic value HV 2 0.89 0.72 0.88 0.78
HV 3 0.88

Social value SV 1 0.90 0.89 0.93 0.82
SV 2 0.90
SV 3 0.91

Behavioural
outcome

Continuance
intention

CI 1 0.87 0.87 0.91 0.73
CI 2 0.83
CI 3 0.87
CI 4 0.83

Recommendation
intention

RI_1 0.86 0.81 0.89 0.72
RI_3 0.89
RI_4 0.80

Note the items that loaded below the set criteria were deleted.

Table 3. OTC discriminant validity

(1) (2) (3) (4) (5) (6)

(1) CI 0.852
(2) FV 0.719 0.845
(3) HV 0.683 0.663 0.884
(4) OA 0.03 −0.046 0.225 0.928
(5) RI 0.773 0.714 0.714 0.085 0.849
(6) SV 0.475 0.347 0.588 0.493 0.471 0.904

Note The diagonal values in bold are square roots of the
average variance extracted (AVE)
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recommendation intention (b = 0.063 ns). Of the customer value dimensions, func-
tional value had the strongest effect on continuance intention (b = 0.449***), followed
by the effects of hedonic value (b = 0.294***) and social value (b = 0.206***). Finally,
continuance intention had a strong effect on recommendation intention (b = 0.773***).
Offline activities, functional value, hedonic value, social value, and continuance
intention were positive and significant (supporting H2, H3, H4, H5, H6, H7, and H9).
These antecedents explained 61.5% of the variance in continuance intention, con-
tributing the largest variance proportion, followed by recommendation intention with a
total variance of 60.1%, and a social value variance of 24.3%. The variance explained
by functional value and hedonic value were trivial (0.002 and 0.050), as according to
[43], the coefficient of determination below weak, near weak, and more than moderate,
hence, H1 and H8 were not supported.

5 Discussion, Implications and Limitations

The aim of this paper was to develop a model that tests the effects of offline activities
on customer value and behaviour in OTCs. Thus, this study returned mixed results,
finding that offline activities significantly influence social value and hedonic value but
did not impact functional value. Similarly, while support was found for offline activities
influencing continuance intention, meaningful support was not found regarding offline
activities and recommendation intention. The results also show that the three dimen-
sions of customer value are positive predictors of continuance intention. Similarly, the
study found that continuance intention has a significant effect on recommendation
intention.

Hedonic value demonstrated a significant relationship with offline activities. Con-
sistent with the findings of [44], the incorporation of activities leading to pleasure and
entertainment was found to build emotional ties of members in offline contexts and also
lead to cohesiveness in online platforms. Interestingly, the case was different for
functional value. Contrary to [45] who argued that every touchpoint is an opportunity
to facilitate interaction and enhance the customer experience with the brand, this study
did not establish a positive relationship between functional value with offline activities.
Thus, this suggests that offline activities should de-emphasize on the firms’ offerings
but focus primarily on the entertainment value of such events. However, among the
three dimensions of customer value, social value showed the strongest relationship with
offline activities. Luo & Huang [46] indicated that social loneliness is a critical con-
tributor to membership in OTCs; members find social and emotional support that lead
to strong ties and a sense of identification [30]. Furthermore, it has been highlighted
that offline activities such as phone calls, email communication, and gatherings like
parties and picnics strengthen friendly online ties and increase the online social pres-
ence among members [47].

This study also contributes theoretically to tourism literature. First, it extends the
social presence theory in OTCs—thus, a contribution to the study of post-adoption
behaviour of consumers in OTCs. Offline communications strongly contribute to
cohesiveness and strengthen social presence in OTCs. Second, by integrating customer
value into the model, this study makes valuable contributions to the tourism literature
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by describing how different dimensions of customer value respond to offline activities.
Thirdly and lastly, the study has also identified customer value as critical in continu-
ance participation in OTCs. Zhang et al. [23] identified customer value as a determinant
of stickiness, but it nonetheless remains unclear how it affects continuance participa-
tion. It is evident through the findings that customer value is also critical, especially as
stickiness is perceived as an antecedent of continuance participation [48].

Managerially, this study reveals two ways firms can optimize the value of OTCs. In
planning offline activities, managers should de-emphasize programs that promote the
firm’s products and pay more attention to enhancing the social and entertainment value
of such events. For instance, in planning gatherings, members are likely to derive
maximum value when such meetings promote effective networking sessions with the
likelihood of contact exchanges that will promote email and phone communications
among members. Similarly, the food, music, and layouts of such venues should gratify
members’ desire for pleasure and enjoyment. However, in the day-to-day management
of the OTCs, managers should encourage information sharing on travel destinations,
products, and prices. These factors have been highlighted as key to member stickiness
on OTCs [23].

The study is not without limitations. Only two items were used in some dimensions
because other items were dropped, as their low factor loading affected other items. It is
believed this likely impacts the results, and it is therefore suggested that future studies
consider measurement scale validation, particularly in offline activities. Additionally,
future research can look beyond the functional, hedonic and social value dimensions to
examine if there are other factors that can influence customer value creation. This
included shared interest around cultural value, perception of spiritual and religious
values and value perceptions regarding recognition and wisdom.
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